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dh h¡...
AmO H$m Xme©{ZH$ Omo ^{dî¶ J‹T>Vm h¡
EH$ ¶mÌr Omo {~Zm Q>m¶a dmbo n{h¶o go
àH¥${V Ho$ ahñ¶m| H$s Amoa ~‹T>Vm h¡&
CgHo$ hmW...
{j{VO Ho$ nma nhþ±M MwHo$ h¢
Am¡a à¶ËZ ‘| h¢ AZ§V AmH$me Ho$ Cg N>moa VH$ nhþ±MZo H$mo
CgH$s Ñ{îQ>...
Jhao g‘wÐ H$mo ôX ahr h¡
Am¡a AUwAm| Ho$ AÑí¶ Zm{^H$ ‘| XoI ahr h¡
CgHo$ H$X‘...
XoIVo hr XoIVo g‘wÐ ‘mn gH$Vo h¢
H$^r g§Hw${MV hmo bKwH$U ~Z gH$Vo h¢
Vmo H$^r àH$me go ^r Vrd« J{V go ¶mÌm H$a gH$Vo h¢
CgH$m öX¶...
EH$ Amoa Vmo dm¶bZ Ho$ Vma na b¶~X²Y Py‘Vm h¡
Vmo Xÿgar Amoa dm¶agm| H$s ImoO ‘o| Ky‘Vm h¡
O¡d {d{dYVm H$s ImoO H$aVm h¡
CgH$s AmË‘m...
h‘mao-Vwåhmao gmW ^Q>H$Vr h¡
h‘mao g§~§Ym| ‘| àJm‹T>Vm bmVr h¡
dh AmXe© godH$ h¡ àmMrZ H$mb goo àH¥${V H$m
gX¡d ahm h¡ àoaUm ImoO-Am{dîH$ma H$m
AnZo OrdZ H$m ~{bXmZ H$a ‘mZdVm H$s ^bmB© H$aVm h¡
AnZo kmZ-{dkmZ Ûmam h‘mao OrdZ H$mo àH$m{eV H$aVm h¡
CZH$m AnZm Hw$N> Zht h¡ bo{H$Z...
Ho$ßba...OoZa...a‘Z... g~ AnZo h¢

d¡km{ZH$

INSPIRE AWARDS

Inspire is a National level programme to strengthen the roots of
our traditional and technological development.

The major aims of Innovations in Science Pursuit for Inspired
Research (INSPIRE) programme are...

• Attract intelligent students towards sciences

• Identifying intelligent students and encourage them to study science from early age

• Develop complex human resources to promote scientific, technological development
and research

Inspire is a competitive examination. It is an innovative programme to make younger
generation learn science interestingly. In 11th five year plan nearly Ten Lakhs of students
were selected during 12th five year plan (2012-17) Twenty Lakhs of students will be selected
under this programme.

Two students from each high school (One student from 6 - 8 classes and one from 9 -
10 classes) and one student from each upper primary school are selected for this award.

Each selected student is awarded with Rs. 5000/-. One should utilize 50% of amount
for making project or model remaining for display at district level Inspire programme.
Selected students will be sent to State level as well as National level.

Participate in Inspire programme - Develop our country.
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PHYSICAL SCIENCEPHYSICAL SCIENCEPHYSICAL SCIENCEPHYSICAL SCIENCEPHYSICAL SCIENCE
CLASS IXCLASS IXCLASS IXCLASS IXCLASS IX

(HINDI MEDIUM)(HINDI MEDIUM)(HINDI MEDIUM)(HINDI MEDIUM)(HINDI MEDIUM)

lr am‘ ~«h²‘‘, lr am‘ ~«h²‘‘, lr am‘ ~«h²‘‘, lr am‘ ~«h²‘‘, lr am‘ ~«h²‘‘, àd³Vm, gaH$mar
AmB©.E.Eg.B©. ‘g~Q>¢H$, h¡Xa~mX.

S>m°. nr. e§H$a, S>m°. nr. e§H$a, S>m°. nr. e§H$a, S>m°. nr. e§H$a, S>m°. nr. e§H$a, àd³Vm,
S>r.AmB©.B©.Q>r. hZw‘mH$m|S>m, da§Jb

S>m°. H$‘b ‘h|Ðÿ,
àmo’o$ga, {dX²¶m ^dZ e¡{jH$ g§gmYZ H|$Ð,

CX¶nwa, amOñWmZ

S>m°. Q>r.dr.Eg. a‘oeS>m°. Q>r.dr.Eg. a‘oeS>m°. Q>r.dr.Eg. a‘oeS>m°. Q>r.dr.Eg. a‘oeS>m°. Q>r.dr.Eg. a‘oe
g‘Ýd¶H$, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,

Eg.gr.B©.Ama.Q>r., h¡Xam~mX

S>m°. àr{V {‘l, S>m°. àr{V {‘l, S>m°. àr{V {‘l, S>m°. àr{V {‘l, S>m°. àr{V {‘l, àmo’o$ga,
{dX²¶m ^dZ e¡{jH$ g§gmYZ H|$Ð,

CX¶nwa, amOñWmZ

S>m°. {H$emoa XaH$, S>m°. {H$emoa XaH$, S>m°. {H$emoa XaH$, S>m°. {H$emoa XaH$, S>m°. {H$emoa XaH$, àmo’o$ga,
{dX²¶m ^dZ e¡{jH$ g§gmYZ H|$Ð,

CX¶nwa, amOñWmZ

g‘Ýd¶H$

e¡{jH$ gbmhH$ma

g§nmXH$

S>m°. ~r. H¥$îU amOwbw Zm¶wSw>,
godm{Zd¥Îm àmo’o$ga, ^m¡{VH$ emñÌ {d^mJ,

Cñ‘m{Z¶m {díd{dX²¶mb¶, h¡Xam~mX
S>m°. E‘. Am{XZmam¶U,

godm{Zd¥Îm àmo’o$ga, ^m¡{VH$ emñÌ {d^mJ,
Cñ‘m{Z¶m {díd{dX²¶mb¶, h¡Xam~mX

S>m°. Cn|Xa aoS²>S>r,
àmo’o$ga Ed§ AÜ¶j, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$

{d^mJ, Eg.gr.B©.Ama.Q>r., h¡Xam~mX

oz¬ÊTÁmÁ gaH$ma X²dmam àH$m{eV, h¡Xam~mX

µH$mZyZ H$m AmXa H$a|&
{dZ¶ go ah|&

{dX²¶m go ~‹T>|&
A{YH$ma àmá H$a|&

^m¡{VH$s {dkmZ
H$jm-IX

àmo. dr. gwYmH$a, {ejm {d^mJ,
B©.E’$.Eb.¶y., h¡Xam~mX&
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lr Ama. AmZ§X Hw$‘ma, Eg.E.,
OoS>.nr.EM.Eg. bú‘rnwa‘, {demImnQ>Z‘
lr Ho$.dr.Ho$. lrH$m§V, Eg.E.,
Or.Q>r.S>~ë¶y. E.EM.Eg. Eg.Eb. nwa‘,
lrH$mHw$b‘
lr E‘. B©ída amd, Eg.E.,
Or.EM.Eg. gmo‘noQ>, lrH$mHw$b‘
lr Eg. Zm¡gmX Abr, Eg.E.,
OoS>.nr.EM.Eg. Or.S>r. Zoëbya, {MÎmya

lr am‘ ~«h²‘‘, àd³Vm,
gaH$mar AmB©.E.Eg.B©. ‘g~Q>¢H$, h¡Xa~mX

 nmR²>¶nwñVH$ {Z‘m©U Ed§ àH$meZ g{‘{V

boIH$ JU

lr E. gË¶Zmam¶U aoS²>S>r
{ZXoeH$,

amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX,
h¡Xam~mX&

lr ~r. gwYmH$a
{ZXoeH$,

gaH$mar nmR²>¶nwñVH$ ‘wÐU {d^mJ,
h¡Xam~mX&S>m°. Cn|Xa aoS²>S>r,

àmo’o$ga Ed§ AÜ¶j, nmR²>¶H«$‘ Ed§ nmR²>¶nwñVH$ {d^mJ,
Eg.gr.B©.Ama.Q>r., h¡Xam~mX

J«m{’$³g Am¡a {S>OmBqZJ
lr Hw$am© gwaoe ~m~w, ‘Z ‘r{S>¶m J«m{’$³g, h¡Xam~mX

J«m{’$³g Am¡a {S>OmBqZJ

qhXr AZwdmX g‘Ýd¶H
S>m°. amOrd Hw$‘ma qgh,

¶y.nr.Eg., ¶mS>ma‘, ‘oS>Mb, a§JmaoS²>S>r

qhXr AZwdmX g§nmXH$
lr‘Vr Á¶mo{V hñVH$,

àmMm¶m©, qhXr ‘hm{dX²¶mb¶, ZëbmHw§$Q>m, h¡Xam~mX&
qhXr AZwdmX g‘yh

S>m°. amOrd Hw$‘ma qgh,
¶y.nr.Eg., ¶mS>ma‘, ‘oS>Mb, a§JmaoS²>S>r

lr‘Vr a§OZm, àYmZmÜ¶m{nH$m, ZdOrdZ ~m{bH$m
{dX²¶mb¶, amo‘H$moQ>r, h¡Xam~mX&

lr‘Vr nwînbVm,
uüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁuüÊÃyú¬ by.LÃ.L™.LÃ. ƒz¬tÊgÁ&

lr‘Vr A‘¥V H$m¡a, godm{Zd¥Îm AÜ¶m{nH$m,
g|Q> E§S¯>O hmB© ñHy$b, ~mo¶Znëbr, {gH§$Xam~mX&

lr E. am‘M§Ðæ¶m, Eg.E., OoS>.nr.EM.Eg.
am‘nëbr, H$sgam, a§JmaoS²>S>r&

lr‘Vr A’$amoµO O~rZ, àYmZmÜ¶m{nH$m, àmW{‘H$
ñVa, ZdOrdZ ~m{bH$m {dÚmb¶, h¡Xam~mX&

lr A{Zb gyX, àYmZmÜ¶mnH$,
‘madm‹S>r qhXr {dX²¶mb¶, ~oJ‘~mµOma, h¡Xam~mX&

‘mohå‘X gwbo‘mZ Abr Am{Xb,
¶y.nr.Eg. Jm±YrnmH©$, {‘¶m©bJwS>m, ZbJm|S>m&

S>m°. nr. e§H$a, àd³Vm,
S>r.AmB©.B©.Q>r. hZw‘mH$m|S>m, da§Jb
S>m°. Ho$. gwaoe, Eg.E., OoS>.nr.EM.Eg.
ngaJm|S>m, da§Jb
lr dmB©. d|H$Q> aoS²>S>r, Eg.E.,
OoS>.nr.EM.Eg. Hw$S>Hw$S>m, ZbJm|S>m
lr S>r. ‘YwgwXZ aoS²>S>r, Eg.E.,
OoS>.nr.EM.Eg. ‘wZJb, ZbJm|S>m

»y Ã´Æt ™oyå E“™t
Ã™ãƒÆN˛, u“Êty uƒßÁT, ∫Á[Æ Δ{uqN˛ EåÏÃÊáÁå

LƒÊ üuΔqm úu∫ t, “{t∫Á§Át
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^y{‘H$m^y{‘H$m^y{‘H$m^y{‘H$m^y{‘H$m

g^r Ordm| Ho$ {bE àH¥${V OrdZ H$m òmoV h¡& MQ²>Q>mZ, Ob, nd©V, Km{Q>¶m±, no‹S>, OmZda
Am{X g^r Bg‘| {dX²¶‘mZ h¢& qH$Vw g~H$m AnZm {^ÝZ ApñVËd h¡& ‘Zwî¶ ^r àH¥${V H$m
EH$ ^mJ h¡&

àH¥${V ‘| ‘Zwî¶ H$s {deof nhMmZ CgH$s {deof qMVZ j‘Vm Ho$ H$maU h¡& ¶hr {deof
qMVZ j‘Vm ‘mZd H$mo àH¥${V Ho$ AÝ¶ VËdm| ‘| AbJ nhMmZ XoVr h¡& ¶X²¶{n ¶h gm‘mÝ¶
Am¡a gmYmaU àVrV hmoVr h¡, bo{H$Z ¶h h‘mao X¡{ZH$ OrdZ ‘| AZoH$ àH$ma Ho$ àmH¥${VH$
ahñ¶m| go naXm CR>mVr h¡ Am¡a h‘| àH¥${V Ho$ {ZH$Q> bo OmVr h¡&

‘mZd AnZr ghO~wX²{Y qMVZ Ho$ ‘mÜ¶‘ go AZoH$ MwZm¡{V¶m| H$m gm‘Zm H$aVm hr ahVm
h¡& CgH$s  {Okmgm, àH¥${V ‘| Nw>no àíZm| Ho$ CÎma ImoOZo ‘| gX¡d bJr ahVr h¡& {dkmZ H$m
H$m¶© ‘Zwî¶ H$mo Bgr àíZOmb go ~mha bmZm h¡& Bg g§X ©̂ ‘|, Hw$N> Am¡a àíZ, Hw$N> Am¡a
{dMma Am¡a Hw$N> Am¡a AZwg§YmZ H$m¶m] H$s Amdí¶H$Vm h¡&

d¡km{ZH$ AÜ¶¶Z {H$gr g‘ñ¶m Ho$ {ZpíMV hb H$s àm{á Ho$ {bE AZoH$ ì¶dpñWV ‘mJ©
gwPmVr h¡& AZwg§YmZ ImoOnyU© H$m¶m] na AmYm[aV hmoVm h¡, AWm©V àíZm| H$s nhMmZ H$aZm,
CZHo$ CÎma ‘mby‘ H$aZm, {’$a CZHo$ à¶moJ Ûmam ¶Woï> CÎma H$s ImoO H$aZm, AZwg§YmZ H$s
à{H«$¶m Ho$ ^mJ hmo gH$Vo h¢& Eogm Bg{bE ³¶m|{H$ J¡br{b¶m| Zo H$hm Wm {H$ d¡km{ZH$ Hw$N>
Zht ~pëH$ àíZ H$aZo H$s j‘Vm H$m {dH$mg H$aZm h¡&

{dkmZ H$s H$jm H$m {ejU H$m¶© ~ÀMm| H$mo d¡km{ZH$ T>§J go gmoMZo Am¡a H$m¶© H$aZo Ho$
{bE àmoËgm{hV H$aZo dmbm hmoZm Mm{hE& gmW hr BgHo$ Ûmam N>mÌm| ‘|  àH¥${V Ho$ à{V ào‘
CËnÞ hmoZm Mm{hE& CZ‘| Eogr j‘Vm CËnÞ hmo {Oggo {H$ do AnZo Amgnmg H$s àH¥${V ‘|
{Z{hV {d{dYVm Am¡a ì¶dñWm H$mo g‘P Ed§ gamh gH|$& d¡km{ZH$ A{YJ‘ Ho$db ZdrZ
dñVwAm| H$m CËnmXZ Zht h¡&

h‘| àH¥${V ‘| {Z{hV A§Vgª~§Ym| Am¡a A§V…{Z^©aVm H$mo g‘PVo hþE, Bgo {~Zm hm{Z
nhþ±Mm¶o BgHo$ ‘yb ŷV {gX²Ym§Vm| H$mo g‘PZo H$s Amdí¶H$Vm h¡& ‘mÜ¶{‘H$ ñVa Ho$ ~ÀMo AnZo
Amgnmg H$s àH¥${V ‘| hmo aho n[adV©Z Ho$ bjUm| H$mo g‘PZo H$s g§kmZmË‘H$ j‘Vm aIVo
h¢& gmW hr gmW do A‘yV© ^mdm| Ho$ {díbofU H$s j‘Vm ^r aIVo h¢&

Bg ñVa na, h‘ CZH$s Vrd« qMVZ j‘Vm H$m X‘Z, {Zam g‘rH$aUm| Ed§ nm[a^m{fH$
{gX²Ym§Vm| H$mo aQ>m H$a Zht H$a gH$Vo& AV… h‘| H$jmH$j ‘| EH$ Eogo A{YJ‘ dmVmdaU H$m
{Z‘m©U H$aZm Mm{hE Ohm± ~ÀMm| H$mo AnZo d¡km{ZH$ kmZ  H$mo à¶moJ H$aZo, g‘ñ¶m hb H$aZo
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oz¬ÊTÁmÁ gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 v

Ho$ {d{dY g‘mYmZm| H$s ImoO H$aZo Ed§ BZgo g§~§{YV ZdrZ g§~§Y ñWm{nV H$aZo H$m Adga
{‘bo&

d¡km{ZH$ AÜ¶¶Z H$mo Ho$db H$jmH$j VH$ gr{‘V Zht ‘mZm Om gH$Vm& BgH$m
à¶moJembm Ed§ ~mhar joÌ go ̂ r àJm‹T> g§~§Y h¡& AV… {dkmZ Ho$ {ejU ‘| joÌ AZw^d Ed§
àm¶mo{JH$ H$m¶m] H$mo AË¶{YH$ ‘hËd {X¶m OmZm Mm{hE&

AmO amï´>r¶ nmR²>¶M¶m© H$s ê$naoIm-2005 Ho$ AZwXoem| H$mo A{Zdm¶© ê$n go bmJy H$aZo
H$s Amdí¶H$Vm h¡ Omo {dkmZ H$s {ejm H$mo ñWmZr¶ ndoe go Omo‹S>Zo na ~b XoVm h¡& {ejm
H$m A{YH$ma A{Y{Z¶‘-2009 Zo gwPmd {X¶m h¡ {H$ h‘| ~ÀMm| ‘| {df¶ g§~§Yr gm‘Ï¶m]
Ho$ {dH$mg na Ü¶mZ XoZm Mm{hE& O¡gm {H$ {dkmZ {ejU Bg àH$ma {H$¶m OmZm Mm{hE
{Oggo N>mÌm| ‘| d¡km{ZH$ qMVZ H$m {dH$mg hmo&

{dkmZ {ejU H$m ‘w»¶ A§J, d¡km{ZH$m| Ho$ qMVZ Ho$ VarHo$ Ed§ àË¶oH$ Am{dîH$ma Ho$
nrN>o H$s àoaUm go N>mÌm| H$mo AdJV H$amZm h¡& Am§Y« àXoe amÁ¶ nmR²>¶H«$‘ H$s ê$naoIm-
2011 H$hVr h¡ {H$ ~ÀMm| H$mo {d{dY g§X^m] Ho$ ~mao ‘| AnZo ñd¶§ Ho$ Cnm¶ Ed§ {dMma
àH$Q> H$aZo ‘| gj‘ hmoZm Mm{hE& Bg {dkmZ H$s nmR²>¶nwñVH$ H$mo SCF Ho$ ‘mZX§S>m| Ed§
{ZX}em| Ho$ AmYma na V¡¶ma {H$¶m J¶m h¡ {Oggo N>mÌm| ‘| d¡km{ZH$ d AZwg§YmZmË‘H$ T>§J
go gmoMZo g§~§Yr AmË‘{dídmg H$m {dH$mg hmo&

h‘ {dX²¶m^dZ gmogm¶Q>r, amOñWmZ H$m, ZdrZ nmR²>¶nwñVH$ Ho$ àmê$nrH$aU Ed§
AÜ¶m¶m| Ho$ boIZ H$m¶© ‘| gh¶moJ Ho$ {bE YÝ¶dmX A{n©V H$aVo h¢& gmW hr Bg
nmR²>¶nwñVH$ Ho$ {Z‘m©U ‘| ^mJ boZo dmbo {df¶ {deofkm|, boIH$m|, Q>§H$U Ed§ ‘wÐUH$Vm©Am|
H$m amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX Am^ma àH$Q> H$aVr h¡& n[afX Bg à{H«$¶m
‘| {OZH$m ̂ r gh¶moJ àË¶j Ed§ namoj ê$n go àmá hþAm h¡, CZHo$ à{V Am^ma àH$Q> H$aVr
h¡&

¶h nmR²>¶nwñVH$ ~ÀMm| H$mo Ad~moY H$amZo ‘| AÜ¶mnH$m| H$mo H|$Ðr¶ ^y{‘H$m {Z^mZr h¡&
h‘ Amem H$aVo h¢ {H$ AÜ¶mnH$ Bg nmR²>¶nwñVH$ H$m g‘w{MV T>§J go Cn¶moJ H$aVo hþE
~ÀMm| ‘| d¡km{ZH$ qMVZ à{H«$¶m H$m {Z‘m©U H$aZo H$m nyU© à¶mg H$a|Jo&

{ZXoeH$,
amÁ¶ e¡{jH$ AZwg§YmZ Ed§ à{ejU n[afX,

oz¬ÊTÁmÁ, h¡Xam~mX
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{à¶ {ejH$OZ{à¶ {ejH$OZ{à¶ {ejH$OZ{à¶ {ejH$OZ{à¶ {ejH$OZ!
ZdrZ nmR>çnwñVH$ H$m {Z‘m©U Bg àH$ma {H$¶m h¡ {H$ ~ÀMmo| H$s {ZarjU e{º$  H$m

{dH$mg {H$¶m Om gHo$ {Oggo CZ‘| AZwg§YmZ Ho$ à{V {Okmgm {dH${gV hmo& ¶h AÜ¶mnH$m| Ho$
{ejU H$s nhbr àmW{‘H$Vm hmoZr Mm{hE {H$ ~ÀMm| ‘| ~ÀMm| ‘| grIZo Ho$ à{V é{M CËnÞ
H$s Om¶o& amîQ´>r¶ Am¡a amÁ¶ H$s nmR²>¶M¶m© H$s ê$naoIm Am¡a {ejm H$m A{YH$ma A{Y{Z¶‘ Ho$
XñVmdoOm| ‘| {dkmZ {ejU ‘| H«$m§{VH$mar n[adV©Z H$s Amdí¶H$Vm H$mo ñdrH$ma {H$¶m J¶m h¡&
¶h nmR²>¶nwñVH$ Bgr àH$ma H$s A{^bmfmAm| H$s ny{V© Ho$ CX²Xoí¶m| H$mo Ü¶mZ ‘| aIVo hþE {Z{‘©V
H$s JB© h¡& AV…, {dkmZ Ho$ {ejH$m| H$mo {ejU g§~§Yr ZdrZ Ñ{ï>H$moU AnZmZo H$s Amdí¶H$Vm
h¡& Bg g§X ©̂ ‘|, h‘ ‘³¶m H$aZm Am¡a ³¶m Zht’ {H«$¶mH$bmn XoI gH$Vo h¢&

• g§nyU© nmR²>¶nwñVH$ n‹T>| Am¡a JhamB© Ho$ gmW àË¶oH$ g§H$ënZm H$m {díbofU H$a|&
• nmR²>¶nwñVH$ ‘|, àË¶oH$ {H«$¶mH$bmn Ho$ Ama§̂  Ed§ A§V ‘|, Hw$N> àíZ {X¶o J¶o h¢& AÜ¶mnH$ H$mo

Mm{hE {H$ do CZHo$ Ûmam H$jmH$j ‘| MMm© Ama§̂  H$a|, CÝh| CÎma ImoOZo d ~VmZo H$m ‘m¡H$m X|,
CÝh| JbV/ghr H$m Amng ‘| {ZU©¶ H$aZo X| Am¡a {’$a Cg g§H$ënZm H$s ì¶m»¶m H$a|&

• ~ÀMm| Ho$ {bE Eogr {dH$mgerb/¶wOZm~X²Y J{V{d{Y¶m| H$m {Z‘m©U H$a| {Oggo nmR²>¶nwñVH$ ‘|
{Z{hV g§H$ënZmAm| H$mo g‘PZo ‘| ghm¶Vm {‘bo&

• nmR>JV g§H$ënZmAm| H$mo Xmo VarHo$ go àñVwV {H$¶m Om gH$Vm h¡- EH$ H$jmH$j {ejU VWm Xÿgam
à¶moJembm H$m¶©&

• àm¶mo{JH$ H$m¶© AÜ¶m¶ H$m EH$ ̂ mJ h¡& AV… AÜ¶mnH$ H$mo Mm{hE {H$ dh ~ÀMo H$mo àË¶oH$ J{V{d{Y
ñd¶§ H$aZo Ho$ {bE ào[aV H$ao& bo{H$Z gmW hr ¶h ^r Ü¶mZ aho {H$ ~ÀMo AbJ-WbJ Z n‹S>|&

• ~ÀMm| H$mo ¶h AZwXoe {X¶m OmZm Mm{hE {H$ do à¶moJembm J{V{d{Y¶m± H$aVo g‘¶ d¡km{ZH$ gmonmZm|
H$m AZwgaU H$a| Am¡a Cggo g§~§Yr gma V¡¶ma H$a Cgo àX{e©V H$a|&

• nmR²>¶nwñVH$ ‘| {S>ã~o ê$nr AmH$mam| ‘| Hw$N> J{V{d{Y¶m± Xr JB© h¢- ‘gmo{ME Am¡a MMm© H$s{OE, AmBE
H$a|, gmjmËH$ma b|, {ddaU V¡¶ma H$a|, Xrdma n{ÌH$m na àX{e©V H$a|, àXe©Z ‘| ^mJ b|, joÌ
{ZarjU H$a|, {deof {XZm| H$m Am¶moOZ H$a|& BZ g~H$m {Zdm©h H$aZm A{Zdm¶© h¡&

• ‘AnZr {ejH$ go ny{N>E, nwñVH$mb¶ ¶m B§Q>aZoQ> Ûmam kmV H$a|’- Bg àH$ma H$s J{V{d{Y¶m| H$m
{Zdm©h ^r Adí¶ {H$¶m OmZm Mm{hE&

• ¶{X {H$gr AÝ¶ {df¶ g§~§Yr g§H$ënZm nmR²>¶nwñVH$ ‘| Am OmVr h¡ Vmo Cg {df¶ Ho$ AÜ¶mnH$ H$mo
H$jm ‘| ~wbmH$a Cggo ñnï> H$admZm Mm{hE&

• g§~§Yr do~gmBQ>m| H$m nVm bJmZm Am¡a CÝh| N>mÌm| H$mo XoH$a, CZHo$ {bE B§Q>aZoQ> gw{dYm CnbãY
H$admH$a {dkmZ {ejU Ho$ à{V àmoËgm{hV {H$¶m OmZm Mm{hE&

• nmR>embm Ho$ nwñVH$mb¶ ‘| {dkmZ H$s nwñVH$m| Ed§ n{ÌH$mAm| H$s ì¶dñWm hmoZr Mm{hE&
• àË¶oH$ N>mÌ H$mo àmoËgm{hV {H$¶m OmZm Mm{hE {H$ do àË¶oH$ AÜ¶m¶ H$mo n‹T>m¶o OmZo go nhbo ñd¶§

n‹T>Zo H$m à¶mg H$a|& gmW hr nhbo Cgo ñd¶§ g‘PZo H$m à¶mg H$a|& Bgo Ü¶mZ ‘| aIVo hþE
nmR²>¶nwñVH$ ‘| ‘ZmoaoIm{MÌ Ed§ MMm© g§~§Yr J{V{d{Y¶m± ^r Xr JB© h¢&

• {d{dY {ejU g§~§Yr ¶moOZmAm| H$m {Z‘m©U H$aZm, O¡go-{dkmZ ³b~, ̂ mfU, S´>mB§J, {dkmZ g§~§Yr
H${dVmE± {bIZm, ‘m°S>b, MmQ>© Am{X ~ZmZm& Bggo ~ÀMm| ‘| n¶m©daU, O¡d-{d{dYVm g§~§Yr
n[apñW{V¶m| Ho$ à{V gH$mamË‘H$ Ñ{ï>H$moU CËnÞ hmoVm h¡&

• H$jmH$j, à¶moJembm Ed§ ~mhar joÌ {ZarjU g§~§Yr AZoH$ {H«$¶mH$bmn nmR²>¶nwñVH$ ‘| {X¶o J¶o
h¢ {OZHo$ {ZarjU Ed§ àXÎmm| H$mo gVV g‘J« ‘yë¶m§H$Z Ho$ A§VJ©V AnZm¶m Om gH$Vm h¡&
h‘mam {dídmg h¡ {H$ Amn Bg dmñV{dH$Vm H$mo g‘P|Jo {H$ {dkmZ H$m {ejU nmR> H$mo aQ>dmH$a
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Zht, ~pëH$ BgHo$ {bE Hw$N> ‘yë¶dmZ Aä¶mgm| d J{V{d{Y¶m| H$m {Z¶moOZ H$aVo hþE {H$¶m Om gH$Vm
h¡ {Oggo do AnZr Amgnmg H$s g‘ñ¶mAm| H$m g‘mYmZ d¡km{ZH$ T>§J go H$a gH|$& gmW hr AnZo ̂ mdr
OrdZ H$s MwZm¡{V¶m| H$m gm‘Zm g‘w{MV T>§J go H$a gH|$&

    {à¶ {dX²¶m{W©¶mo    {à¶ {dX²¶m{W©¶mo    {à¶ {dX²¶m{W©¶mo    {à¶ {dX²¶m{W©¶mo    {à¶ {dX²¶m{W©¶mo!
{dkmZ H$s {ejm H$m AW© narjm ‘| ~ohVa A§H$ àmá H$aZm hr Zht h¡& AmnHo$ gm‘Ï¶©, O¡go-
Vm{H©$H$ qMVZ Ed§ ì¶dpñWV T>§J go H$m¶© H$aZm, AnZo AZŵ d Ûmam grIZm, AnZo Ûmam grIo
kmZ H$mo AnZo X¡{ZH$ OrdZ ‘| à¶moJ H$aZm Am{X ‘| {dH$mg ̂ r Amdí¶H$ h¡& BZH$s àm{á hoVw
d¡km{ZH$ n[a^mfmAm| H$mo aQ>H$a ¶mX H$aZm Zht, ~pëH$ BZH$m {díbofUmË‘H$ T>§J go AÜ¶¶Z
{H$¶m OmZm Mm{hE& BgH$m VmËn¶© h¡ {H$ {dkmZ H$s g§H$ënZm H$mo grIZo Ho$ H«$‘ ‘| h‘| MMm©,
{ddaU, Om±M Ho$ {bE àm¶mo{JH$ {Z¶moOZ, {ZarjU H$aZm, ñd¶§ H$s ¶w{º$¶m| Ho$ AmYma na
{ZîH$f© na nhþ±MZm Am{X g§~§Yr J{V{d{Y¶m± H$aZr hm|Jr& ¶h nmR²>¶nwñVH$ AmnH$mo Bg àH$ma
Ho$ AÜ¶¶Z ‘| ghm¶H$ {gX²Y hmoJr&

h‘| BZ gm‘Ï¶m] H$s àm{á hoVw BZ q~XþAm| H$m AZwgaU H$aZm hmoJm-
• AÜ¶mnH$ Ûmam nmR> n‹T>m¶o OmZo go nhbo Cgo ñd¶§ n‹T>|&
• CZ q~XþAm| H$mo {bI| {OÝh| AmnZo AÀN>r àH$ma g‘Pm h¡&
• nmR> Ho$ {gX²Ym§V na Ü¶mZ Xr{OE& CZ g§H$ënZmAm| H$mo nhMm{ZE {OÝh| nmR> H$mo JhamB© Ho$ gmW

OmZZo d g‘PZo Ho$ {bE AmnH$mo g‘PZm h¡&
• AnZo AÜ¶mnH$m| Ed§ {‘Ìmo§ go CZ àíZm| go g§~§{YV MMm© H$aZo ‘| Z {PPH|$ {OÝh| ‘gmo{ME Am¡a

MMm© H$s{OE’ Ho$ A§VJ©V {X¶m J¶m h¡&
• AmnH$mo àm¶mo{JH$ H$m¶© H$aVo g‘¶ ¶m nmR> Ho$ AÜ¶¶Z Ho$ Xm¡amZ Hw$N> g§Xoh Am gH$Vo h¢, CÝh|

‘wº$ Ed§ ñnï> T>§J go AnZo AÜ¶mnH$m| Ed§ {‘Ìm| Ho$ g‘j àH$Q> H$a|&
• àm¶mo{JH$ H$m¶m] H$m {Z¶moOZ H$a| Ed§ CÝh| à¶moJembm ‘| AÜ¶mnH$ Ho$ g‘j H$aHo$ XoI| Omo {H$

{H$gr g§H$ënZm H$mo AÀN>r Vah g‘PZo Ho$ {bE AË¶§V Amdí¶H$ h¡& à¶moJm| Ho$ ‘mÜ¶‘ go
grIZo Ho$ Xm¡amZ AmnH$mo AZoH$ g§H$ënZmE± grIZo H$mo {‘b gH$Vr h¢, CZna Ü¶mZ X|&

• ñd¶§ Ho$ {dMma Ho$ AmYma na, H$moB© AnZr d¡H$pënH$ {d{Y kmV H$s{OE&
• àË¶oH$ nmR> H$mo AnZo X¡{ZH$ OrdZ H$s n[apñW{V¶m| go Omo‹S>H$a XoI|&
• Ü¶mZ Xr{OE {H$ àË¶oH$ nmR> àH¥${V g§ajU Ho$ {bE {H$g àH$ma ào[aV H$aVm h¡&
• gmjmËH$ma Am¡a joÌr¶ n¶©Q>Z d {ZarjU Ho$ g‘¶ g‘yh ‘| H$m¶© H$a|& {H$¶o J¶o H$m¶© H$m {ddaU

V¡¶ma H$aZm Ed§ Cgo àX{e©V H$aZm A{Zdm¶© h¡&
• àË¶oH$ nmR> g§~§Yr OmZH$mar B§Q>aZoQ>, nmR>embm nwñVH$mb¶ Am¡a à¶moJembm Ûmam àmá H$aZo H$m

à¶mg H$a|&
• ZmoQ>~wH$ ¶m narjm ‘| {díbofUmË‘H$ Ed§ AnZo ñd¶§ Ho$ AZŵ d H$mo gpå‘{bV H$aVo hþE AnZo

eãXm| ‘| {b{IE&
• AnZo nmR²>¶nwñVH$ g§~§Yr nwñVH$m| H$mo n{‹T>E& gmW hr gmW Amn {OVZr g§̂ d hm| CVZr {H$Vm~|

n‹T>Zm AË¶§V bm^H$mar h¡&
• AnZr nmR>embm ‘| {‘Ìm| Ho$ gh¶moJ go {dkmZ ³b~ H$m¶©H«$‘ H$m g§MmbZ H$a|&
• CZ g‘ñ¶mAm| H$m nVm bJmBE {OÝh| ñWmZr¶ joÌm| ‘| bmoJm| H$mo gm‘Zm H$aZm n‹S> ahm h¡&

{dkmZ ³b~ ‘| CgHo$ ~mao ‘| MMm© H$s{OE&
• AnZr {dkmZ H$s H$jm ‘| grIo {H$gr kmZ Ho$ ~mao ‘| {H$gr {H$gmZ, H$bmH$ma Am{X go MMm©

H$a|&
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viii

Ano{jV XjVmE±

H«$.g§. Ano{jV XjVmE± {ddaU

{df¶ H$s g‘P

àíZ nyN>Zm Am¡a n[aH$ënZm

à¶moJ Am¡a joÌ {ZarjU

g‘mMma g§H$bZ Am¡a n[a¶moOZm

{MÌm§H$Z,Z‘yZm {Z‘m©U X²dmam
g§Mma

àe §gm Am ¡ a gm ¢X¶ ©emñÌr¶
g§doXZerbVm, ‘yë¶

X¡{ZH$ OrdZ go Omo ‹S>Zm, O¡d
{d{dYVm g§~§Yr OmJê$H$Vm

N>mÌ XoIo J¶o CXmhaU Am¡a H$maUm| H$m {ddaU Xo gH|$& VwbZm
H$aVo hþE g‘mZVm Ed§ ôX ~Vm gH|$& nmR²>¶nwñVH$ ‘| Xr JB©
g§H$ënZmAm| Ho$ ~mao ‘| ~Vm gH|$& ~ÀMo AnZo ñd¶§ Ho$ ‘ZmoaoIm
{MÌ ~Zm gH|$&

~ÀMo g§H$ënZm g‘PZo Ho$ {bE àíZ nyN> gH|$ Am¡a g§~§{YV MMm©
‘| ^mJ bo gH|$& do {X¶o J¶o g§X ©̂ na n[aH$ënZm H$a gH|$&

nmR²>¶nwñVH$ ‘| Xr JB© g§H$ënZmAm| H$mo g‘PZo Ho$ {bE ñd¶§
à¶moJ H$a gH$Zm& do joÌ {ZarjU ‘o§ ^mJ bo gH|$ Am¡a CZna
AnZr [anmoQ>© {bI gH|$&

~ÀMo g‘mMma g§H$bZ (gmjmËH$ma, B§Q>aZoQ> Am{X) H$a nmZm
Am¡a CZH$m ì¶dpñWV T>§J go {díbofU H$a nmZm& do AnZr ñd¶§
H$s n[a¶moOZmE± H$a gH|$&

~ÀMo AnZr g‘Pr hþB© g§H$ënZm {MÌ, Z‘yZo Am{X Ho$ ‘mÜ¶‘ go
àñVwV H$a gH|$& do g‘mMmamo§ H$m AmboIm| Ho$ ê$n ‘| àñVwVrH$aU
H$a gH|$&

~ÀMo ‘mZde{º$ Ed§ àH¥${V H$s àe§gm H$a gH|$& àH¥${V Ho$ à{V
g§doXZerb hmo gH|$& do g§d¡Ym{ZH$ ‘yë¶m| H$m AZwgaU H$a gH|$&

~ÀMo grIr JB© d¡km{ZH$ g§H$ënZm H$m à¶moJ AnZo X¡{ZH$
OrdZ ‘| H$a gH|$& do O¡d {d{dYVm Ho$ à{V OmJê$H$ hmo gH|$&

1.

2.

3.

4.

5.

6.

7.
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h‘mao Amg-nmg h‘| AZoH$ àH$ma H$s dñVwE§
XoIZo H$mo {‘bVr h¢, {OZH$m a§J-ê$n, AmH$ma-
àH$ma {^Þ-{^Þ hmoVm h¡& H$moB© ^r dñVw {Og
MrO go ~Zr hmoVr h¡, Cgo nXmW© H$hm OmVm h¡&

h‘Zo {nN>br H$jmAm| ‘o§ YmVwAm| Am¡a AYmVwAm|
Ho$ ~mao ‘| n‹T>m ho& Bgr àH$ma àmH¥${VH$ Am¡a
H¥${Ì‘ ¶m g§íbo{fV nXmW©, Aåb Am¡a jma O¡go
eãXm| go ^r h‘mam n[aM¶ ho& ¶o g^r nXmWm] Ho$
CXmhaU h¢&

Bg àH$ma h‘mao Amg-nmg H$s g^r MrO|,
Omo {d{^Þ AmH$ma, Zmn Am¡a ~ZmdQ> H$s hmoVr
h¡, nXmW© H$hbmVr h¢&

nXmW© H$mo nhMmZZm ~hþV AmgmZ h¡& nmZr
{OgHo$ {~Zm h‘mam OrdZ Ag§̂ d h¡, nXmW© hr
h¡& Bgr àH$ma h‘mam ^moOZ, H$n‹S>o Am¡a Xÿgar
{d{^Þ dñVwE§, Omo h‘ à[V{XZ Cn¶moJ ‘| bmVo
h¢, hdm {Og‘| h‘ gm§g boVo h¢, ¶hm§ VH$ {H$
h‘mam eara Am{X nXmW© Ho$ CXmhaU h¢&

gab AW© ‘| Bg g§gma H$s H$moB© ^r MrO,
{OgH$m Hw$N> Ðì¶‘mZ hmoVm h¡ Am¡a Omo ñWmZ
KoaVr h¡, nXmW© Ho$ A§VJ©V AmVr h¢&
nXmW© H$s AdñWmE±

{nN>br H$jmAm| ‘| h‘Zo n‹T>m {H$ nmZr VrZ
AdñWmAm| ‘| ah gH$Vm h¡& R>mog (~’©$) Ho$ ê$n
‘|, Ðd (nmZr) Ho$ ê$n ‘| ¶m J¡g (Ob dmîn) Ho$
ê$n ‘|&

h‘ H$h gH$Vo h¢ {H$ R>mog Ðd Am¡a J¡g nXmW©
H$s VrZ {d{^Þ AdñWmE§ h¢& àH¥$[V ‘| nmZr hr

EH$ Eogm nXmW© h¡, Omo VrZm| hr AdñWmAm| ‘|
CnbãY hmoVm h¡&
• ³¶m H$moB© Eogm nXmW© h¡, Omo nmZr Ho$ g‘mZ hr

VrZm| AdñWmAm| ‘| nm¶m OmVm hmo?
AmBE, A~ h‘ AnZo Amg-nmg nmB© OmZo

dmbr dñVwAm| H$mo Ü¶mZ go XoI|& h‘ CZ‘| go
A{YH$Va dñVwAm| H$mo AmgmZr go nXmW© H$s VrZ
AdñWmAm| ‘| dJuH¥$V H$a gH$Vo h¢&

CXmhaU Ho$ {bE Amn H$h gH$Vo h¢ {H$
bH$‹S>r Am¡a H$mo¶bm R>mog h¢ Am¡a àoQ´>mob Ðd h¡& Mm¶
^r ̂ r noQ´>mob Ho$ g‘mZ hr Ðd h¡, na§Vw noQ´>mob Am¡a
Mm¶ H$s {deofVmE§ EH$-Xÿgao go {^Þ h¡&
• do H$m¡Zgo JwU h¢, {OZHo$ AmYma na h‘ H$hVo

h¢ {H$ noQ́>mob Am¡a Mm¶ Ðd h¢?
R>mog, Ðd Am¡a J¡gr¶ nXmWm] H$s {deofVmAm|

H$mo g‘PZo Ho$ {bE AmBE, h‘ Hw$N> {H«$¶m-H$bmn
H$a|&
R>mog Ðd Am¡a J¡gm| H$s {deofVmE±
AmH$ma Am¡a Am¶VZ
• ³¶m R>mogm| H$m AmH$ma Am¡a Am¶VZ {Z{íMV

hmoVm h¡?
AmnH$mo {H«$¶mH$bmn EH$ H$mo Ðd Ho$ ñWmZ na

R>mog boH$a XþhamZo H$s Amdí¶H$Vm Zht h¡, Ho$db
R>mog Ho$ gmW {H«$¶mH$bmn H$s H$ënZm H$s{OE& ¶{X
h‘ Xmo R>mog dñVwE§ b|, O¡go noZ Am¡a nwñVH$ Am¡a CÝh|
{d{^Þ AmH¥${V Ho$ nmÌm| ‘| aI|, ³¶m AmnH$mo CZH$s
AmH¥${V ¶m CZHo$ Am¶VZ ‘| H$moB© n[adV¥Z ZOa
AmVm h¡? H$ënZm H$a| {H$ AmnZo nwñVH$ H$mo O‘rZ

AÜ¶m¶

1 h‘mao Amg-nmg Ho$ nXmW©
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2 h‘mao Amg-nmg Ho$ nXmW©

na {Jam {X¶m& ¶h Ñ‹T> hmoVm h¡, BgH$s ñnîQ>
gr‘mE§ hmoVr h¢ Am¡a pñWa Am¡a {ZpíMV AmH$ma
hmoVm h¡&

Bg Vah h‘ H$h gH$Vo h¢ {H$ R>mog H$m
{ZpíMV AmH$ma Am¡a pñWa Am¶VZ hmoVm h¡ Am¡a
BgH$s ñnîQ> gr‘mE§ hmoVr h¢&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -1
Ðd nXmW© H$s AmH¥${V Am¡a CgHo$Ðd nXmW© H$s AmH¥${V Am¡a CgHo$Ðd nXmW© H$s AmH¥${V Am¡a CgHo$Ðd nXmW© H$s AmH¥${V Am¡a CgHo$Ðd nXmW© H$s AmH¥${V Am¡a CgHo$
Am¶VZ H$mo g‘PZmAm¶VZ H$mo g‘PZmAm¶VZ H$mo g‘PZmAm¶VZ H$mo g‘PZmAm¶VZ H$mo g‘PZm

Bg {H«$¶mH$bmn H$mo H$aZo Ho$ {bE h‘| EH$
‘mnZ Oma ({gqbS>a) Am¡a {d{^Þ AmH¥${V Ho$
Hw$N> nmÌ Mm{hE, O¡gm {MÌ EH$ ‘| ~Vm¶m J¶m
h¡&

Ü¶mZ Xr{OE {H$ {MÌ ‘| {XImE nmÌ hr O‘m
H$aZm A{Zdm¶© Zht h¡& Amn AnZo Amg-nmg
CnbãY {d{^Þ AmH$ma Ho$ nmÌ BH$Q²>R>m H$a gH$Vo
h¢&

AmnH$mo Hw$N> AÝ¶ Ðd H$s Amdí¶H$Vm hmoJr,
O¡go XÿY, Vob Am{X&

‘mnZ Oma go ‘mn H$a {H$gr EH$ nmÌ ‘|
Wmo‹S>m nmZr b|& nmÌ ‘| nmZr Ho$ AmH$ma H$m
AdbmoH$Z H$a|& Bgr nmZr H$mo Xÿgao nmÌ ‘| S>mb|
Am¡a nmZr H$s AmH¥${V H$mo XoI|& Bgr à{H«$¶m H$mo
V~ VH$ XþhamE§, O~ VH$ Amn g^r nmÌm| ‘| nmZr
S>mbZm nyam Zht H$a boVo h¢&

• {d[^Þ nmÌm| ‘| nmZr H$m AmH$ma ³¶m h¡?
• ³¶m g^r {ñW{V¶m| ‘| nmZr H$m AmH$ma g‘mZ h¡?
• ¶{X h‘ nmZr H$mo O‘rZ na {Jam X|, Vmo nmZr

H$m AmH$ma ³¶m hmoJm?
‘mnZ Oma ‘| 50 {‘.br. nmZr b| Am¡a Cgo

EH$ {Jbmg ‘| S>mbo§& {Jbmg na nmZr H$s gVh
H$m {ZemZ bJm¶| Am¡a {’$a nmZr ’|$H$ X|&

B~ 50 {‘.br. XÿY ‘mnZ Oma go ‘mn H$a
Cgr {Jbmg ‘| S>mb|& XÿY H$s Zmn H$m {Jbmg na
{ZemZ bJm¶|&
• ³¶m {Jbmg ‘| nmZr Am¡a XÿY H$s gVh H$s

D§$MmB¶m§ g‘mZ h¢?
{Jbmg ‘| go XÿY {ZH$mb H$a Cg‘| nmZr H$s

    gVh Ho$ {ZemZ VH$ Vob S>mb|&
• ³¶m Amn Vob Ho$ Am¶VZ H$m AZw‘mZ bJm

gH$Vo h¢?
¶h {H«$¶mH$bmn ~hþV gab h¡, na Bg

{H«$¶mH$bmn Ho$ Ûmam h‘ Ðd nXmWm] Ho$ Xmo ‘hËdnyU©
JwUm| H$m AdbmoH$Z H$aVo h¢&

EH$ Vmo ¶h {H$ Ðd nXmWm] H$m AnZm H$moB©
{ZpíMV AmH$ma Zht hmoVm& CZH$m AmH$ma ~V©Z
Ho$ AmH$ma na {Z^©a H$aVm h¡ Am¡a ¶h AmgmZr go
Cg ~V©Z H$m AmH$ma J«hU H$a boVm h¡, {Og‘|
¶h aIm OmVm h¡& Ðdm| H$m Xÿgam JwU ¶h h¡ {H$
Ðd nXmWm] H$mo O~ h‘ EH$ ~V©Z go Xÿgao ‘|
ñWm§V[aV H$aVo h¢, Vmo ¶h ~V©Z H$m AmH$ma Vmo
J«hU H$aVm h¡, na BgH$m Am¶VZ pñWa ahVm h¡&
Ðd AmgmZr go EH$ ~V©Z go Xÿgao ~V©Z ‘| S>mbo Om
gH$Vo h¢&

CZ‘| ~hmd hmoVm h¡, AWm©V do Vab hmoVo h¢&
• ³¶m Amn Vab H$m AW© ~Vm gH$Vo h¢?

{dkmZ eãX H$moe ‘| XoIH$a nVm bJmBE&
AV… Ðdm| H$m AmH$ma Vmo {ZpíMV Zht hmoVm,

na CZH$m Am¶VZ {ZpíMV hmoVm h¡&

Fig -1: Different shaped containers having
liquid of same volume
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{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -2

³¶m J¡gm| H$m AmH$ma {ZpíMV hmoVm h¡ Am¡a CZH$m
Am¶VZ pñWa hmoVm h¡?

AmnZo  CNG (g§nr{‹S>V àmH¥${VH$ J¡g) Ho$ ~mao
‘| gwZm h¡& {H$gr noQ´>mob n§n OmH$a nVm bJmBE {H$
CNG H$mo H$hm§ ^aH$a aIVo h¢& gmW hr Xo{IE {H$
Omo dmhZ CNG Ûmam M{bV hmoVo h¢, CZ‘| CNG
H$hm§ ̂ aH$a aIm OmVm h¡& {’$a ¶h Xo{IE {H$ CNG
H$mo n§n go dmhZm| ‘| H¡$go ^am OmVm h¡&
• ³¶m CNG H$m EH$ {ZpíMV AmH$ma hmoVm h¡?
• ³¶m CNG H$m EH$ {ZpíMV Am¶VZ hmoVm h¡?

D$na Ho$ {H«$¶mH$bmn ‘| h‘mao AdbmoH$Zm| go
Am¡a h‘mao X¡{ZH$ OrdZ Ho$ AZŵ dm| Ho$ AmYma na
h‘| kmV hmoVm h¡ {H$ CNG H$m Z Vmo {ZpíMV
AmH$ma hmoVm h¡ Am¡a Z {ZpíMV Am¶VZ&

g§nrS>ZerbVm g§nrS>ZerbVm g§nrS>ZerbVm g§nrS>ZerbVm g§nrS>ZerbVm (Compressibility)
{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -3

{d{^Þ nXmWm] H$s g§nrS>ZerbVm H$m
AdbmoH$Z

100 {‘.br. H$m {g[a¨O br{OE&
{nñQ>Z H$mo ItMH$a hdm A§Xa à{dîQ> hmoZo

Xr{OE& AnZr A§Jwbr go ZmoOb H$mo X~mBE,
Vm{H$ A§Xa AmB© hþB© hdm ~mha Z Om gHo$& A~
AdbmoH$Z H$s{OE H$s {g[a¨O ‘| {nñQ>a {H$VZo
A§Xa VH$ à{dîQ> hmo gH$Vm h¡& {nñQ>Z H$mo X~mZm
H${R>Z h¡ ¶m AmgmZ?

• ³¶m {nñQ>Z H$mo X~mZo go {g[äO ‘| A§Xa
emo{fV dm¶w Ho$ Am¶VZ ‘| H$moB© n[adV©Z ZOa
AmVm h¡?

    A~ {g[a¨O ‘| nmZr ^a| Am¡a X~mZo H$s
à{H«$¶m Xþham¶|& EH$ bH$‹S>r H$m Qw>H$‹S>m b|
Am¡a Cgo A§JyR>o go X~mE§&

• {g[äO ‘| hdm H$mo X~mZm AmgmZ Wm ¶m nmZr H$mo?Fig - 3: CNG gas filling station

Fig - 4: CNG tank at fuel filling station

Fig - 2: CNG cylinder in a car

Fig - 5
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4 h‘mao Amg-nmg Ho$ nXmW©

• O~ AmnZo bH$‹S>r H$mo X~m¶m Vmo ³¶m XoIm?
• ³¶m Am¶VZ ‘| H$moB© n[adV©Z hþAm?

h‘mao AdbmoH$Zm| Ho$ AmYma na h‘ H$h gH$Vo
h¢ {H$ J¡gm| ‘| g§nrS>ZerbV A{YH$ hmoVr h¡& BgH$s
VwbZm ‘| Ðd Am¡a R>mog ‘| H$‘ hmoVr h¡&

h‘ AnZo Kam| ‘| ImZm nH$mZo Ho$ {bE ÐdrH¥$V
noQ́>mo{b¶‘ J¡g (LPG) H$m Cn¶moJ H$aVo h¢& AmOH$b
CNG H$m AZoH$ dmhZm| ‘| CÝh| MbmZo Ho$ {bE
Cn¶moJ {H$¶m OmVm h¡& BZ g^r CX²Xoí¶m| Ho$ {bE
J¡g Ho$ EH$ ~‹S>o Am¶VZ H$mo H$‘ Am¶VZ dmbo
{gb|S>a ‘| g§nr{S>V {H$¶m OmVm h¡ Am¡a Cgo EH$
ñWmZ go Xÿgao ñWmZ VH$ ôOm OmVm h¡&

gmo{ME-MMm© H$s{OE&

• AmBE EH$ a~a ~¢S> H$mo ItM|& ³¶m BgHo$
AmH$ma ‘| H$moB© n[adV©Z hmoVm h¡?

• ¶h R>mog h¡ ¶m Ðd? ³¶m|?
(gmoM| {H$ ¶{X Amn a~a ~¢S> H$mo ItMZm

amoH$ X|, Vmo ³¶m hmoVm h¡? ¶h ^r gmoM| {H$ ¶{X
Amn Bgo ~hþV O¶mXm ItM X|, Vmo ³¶m hmoJm?)

Wmo‹S>m ~marH$ nrgm hþAm Z‘H$ b| (adoXma
Zht) Am¡a Bgo AbJ-AbJ Oma ‘| aI|&
• {ngo hþE Z‘H$ H$s AmH¥${V ³¶m h¡?
• ³¶m ¶h Ðd h¡?

AnZo {ZîH$fm] Ho$ {bE VH©$ àñVwV H$a|&
EH$ ñn§O b| Am¡a CgHo$ AmH$ma H$mo XoI|&

• ³¶m BgH$m g§nrS>Z H$a gH$Vo h¢§?
(gm|M| {H$ ¶{X h‘ EH$ gyIo ñn§O H$mo
X~m¶|, Vmo nXmW© H$g ê$n ‘| Bggo ~mha
AmVm h¡&)

• h‘ bH$‹S>r Ho$ Qw>H$‹S>m| H$mo g§nr{S>V ³¶m| Zht H$a
gH$Vo?

{dgaU ({dgaU ({dgaU ({dgaU ({dgaU (Diffusion)))))
{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -4

J¡gm| H$m {dgaU H$m AÜ¶¶Z
AnZo {‘Ì go H$h| {H$ dh AnZo hmW ‘| EH$ Yyn~Îmr

boH$a H$‘ao ‘| EH$ H$moZo ‘| I‹S>m hmo OmE&
• ³¶m Amn {H$gr J§Y H$m AZŵ d H$aVo h¢?
A~ AnZo {‘Ì go H$h| {H$ dh Yyn~Îmr Obm Xo&
• A~ ³¶m AmnH$mo H$moB© J§Y Am ahr h¡&

O~ h‘ Yyn~Îmr ObmVo h¢, Vmo CgH$m YwAm§
Am¡a CgH$s gwJ§Y hdm Ho$ gmW {‘b OmVo h¢ Am¡a
H$‘ao Ho$ Xÿgao {gao VH$ OmH$a h‘mar ZmH$ VH$
nhþ§M OmVo h¢& J¡gm| H$m Bg àH$ma EH$ ñWmZ go
Xÿgao ñWmZ VH$ nhþ§MZm {dgaU H$hbmVm h¡& J¡g
AmgmZr go EH$-Xÿgao go {‘b OmVr h¢ Am¡a EH$
ñWmZ go Xÿgao ñWmZ VH$ VoOr go J{V H$aVr h¡,
¶hr {dgaU h¡& YwE§ Am¡a hdm Ho$ gwJ§{YV AUw
AË¶{YH$ J{V‘mZ hmoVo h¢ Am¡a J¡gr¶ AdñWm ‘|
hmoVo h¢& ¶{X Amn Ka Ho$ {H$gr H$moZo ‘| gwJ§{YV
nXmW© ¶m J§YZmeH$ H$m {N>‹S>H$md H$aVo h¢, Vmo
{ZpíMV ê$n go Wmo‹S>o g‘¶ ~mX Ka Ho$ {H$gr AÝ¶
H$moZo ‘| Amn CgH$s J§Y ‘hgyg H$a gH$Vo h¢&
• ³¶m Yyn ~Îmr Am¡a J§YZmeH$ XmoZm| H$s J§Y

EH$ hr g‘¶ ‘| EH$ ñWmZ go Xÿgao ñWmZ na
I‹S>o {H$gr ì¶p³V Ho$ nmg nhþ§MVr h¡&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -5

Ðdm| Ho$ {dgaU H$m AÜ¶¶Z
250 {‘.br. Ho$ Xmo ~rH$a b| Am¡a CÝh| nmZr

go ̂ a b|& EH$ S´>m°na H$s ghm¶Vm go Zrbr ¶m bmb

Fig - 6: Diffusion of potassium
permanganate in water
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Xa AbJ-AbJ hmoVr h¡& Ðdm| Ho$ {dgaU H$s XaR
R>mog nXmWm] Ho$ {dgaU H$s Xa go A{YH$ hmoVr h¡&
Xmo J¡gm| H$m {dgaU Xmo J¡gm| H$m {dgaU Xmo J¡gm| H$m {dgaU Xmo J¡gm| H$m {dgaU Xmo J¡gm| H$m {dgaU (Diffusion of two

gases)

CX²Xoí¶ … Xmo J¡gm| Ho$ {dgaU H$s J{V H$m AdbmoH$Z&
Amdí¶H$ gm‘J«r …     H$m§M H$s EH$ aoIm§{H$V Zbr,
A‘mo{Z¶m H$m Kmob (A‘mo{Z¶‘ hmBS>m°³gmBS>)
hmBS´>mo³bmo[aH$ E{gS>, Wmo‹S>r gr éB© Am¡a a~a H$mH©$&

Ü¶mZ XoZo ¶mo½¶ ~mV … {ejH$ H$mo hmBS´>mo³bmo[aH$
E{gS> H$m Cn¶moJ H$aVo g‘¶ gmdYmZ ahZm
Mm{hE Am¡a N>mÌm| H$mo Bg Ðd H$mo Ny>Zo go amoH$Zm
Mm{hE, ³¶m|{H$ ¶h hm{ZH$maH$ Ðd h¡&
à¶moJ {d{Y …     EH$ ‘rQ>a b§~r Am¡a gH$ar H$m§M
H$s Zbr b|&

éB© Ho$ Xmo N>moQ>o-N>moQ>o Qw>H$‹S>o b|, EH$ H$mo A‘mo{Z¶m
‘| Am¡a Xÿgao H$mo hmBS´>mo³bmo[aH$ E{gS> go {^Jmo b|&

éB© Ho$ XmoZm| Qw>H$‹S>m| H$mo Zbr Ho$ Xmo AbJ-
AbJ {gamo| na aIH$a Zbr H$mo a~a H$mH©$ go ~§X
H$a X|& hmBS´>mo³bmo[aH$ E{gS>, hmBS´>moOZ ³bmoamBS>
J¡g XoVm h¡ Am¡a A‘mo{Z¶m Ho$ Kmob go A‘mo{Z¶m
J¡g CËnÞ hmoVr h¡&

XmoZm| J¡g| Amng ‘| {H«$¶m H$aHo$ g’o$X a§J H$m
nXmW© A‘mo{Z¶‘ ³bmoamBS> ~ZmVr h¢&
• Zbr ‘| A‘mo{Z¶m ³bmoamBS> H$hm§ ~Z ahm h¡,

BgH$m AdbmoH$Z H$a|&
ñnîQ> H$s{OE-
• Zbr Ho$ A§Xa XmoZm| J¡go H¡$go J{V H$aVr h¢?
• H$m¡Zgr J¡g XmoZm| H$s VwbZm ‘| VoOr go J{V

H$aVr h¢?

ñ¶mhr ¶m KMnO4  Kmob H$s Hw$N> ~y§Xo ~rH$a H$s
Xrdma Ho$ gmW nhbo ~rH$a ‘| S>mb|&
• ñ¶mhr H$s ~y§X ¶m KMnO4  H$s ~y§X H$mo nmZr

‘| {‘bmZo na AmnZo ³¶m XoIm?
Amn XoIVo h¢ {H$ Ðd nXmWm] ‘| ^r d¡go hr

{dgaU hmoVm h¡, O¡gm {H$ J¡gm| ‘|
• ñ¶mhr Ho$ a§J H$mo g‘mZ ê$n go nyao nmZr ‘|

’¡$bmZo ‘| {H$VZm g‘¶ bJVm h¡&
• Bg {H«$¶mH$bmn go Amn ³¶m {ZîH$f© {ZH$mbVo

h¢?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -6

R>mog Ho$ H$Um| H$m Ðd nXmWm] ‘| {dgaU
H$m AÜ¶¶Z

EH$ ~rH$a b| Am¡a Bg‘| nmoQ>o{e¶‘ na‘¢JZoQ>
H$m N>moQ>m gm H$U S>mb|&

Bgr à¶moJ H$mo H$m°na gë’o$Q> Ho$ H$U Ho$ gmW Xþham¶|&
• ³¶m Amn R>mog H$m Ðd ‘| {dgaU hmoVo XoI

gH$Vo h¢?
• nhbo Xmo {H«$¶mH$bmnm| H$s VwbZm ‘| {dgaU

Vrd« h¡ ¶m Yr‘m?
D$na Ho$ {H«$¶mH$bmn  4, 5, 6 go h‘ {ZîH$f©

{ZH$mb gH$Vo h¢ {H$ R>mog Am¡a Ðdm| H$m Ðdm| ‘|
Am¡a J¡gm| H$m J¡gm| ‘| {dgaU hmoVm h¡&

dm¶w‘§S>b H$s Hw$N> J¡g|, à‘wI ê$n go Am°³grOZ
Am¡a H$m~©ZS>m¶ Am°³gmBS>, Omo nmZr ‘| ahZo dmbo
àm{U¶m| Am¡a dZñn{V¶m| Ho$ OrdZ Ho$ {bE A{Zdm¶©
h¡, nmZr ‘§| {dg[aV hmoVr h¡§ Am¡a Kwb OmVr h¢&

Bg{bE {dgaU Or{dV àm{U¶m| Am¡a dZñn{V¶m|
Ho$ {bE EH$ ~hþV hr ‘hËdnyU© à{H«$¶m h¡&

Am°³grOZ AmnHo$  ’o$’$‹S>m| go AmnHo$ IyZ ‘|
{dg[aV hmoVr h¡& Bgr àH$ma H$m~©ZS>m°¶ Am³gmBS>
AmnHo$ IyZ go ’o$’$‹S>m| ‘| {dg[aV hmoVr h¡&

h‘ H$h gH$Vo h¢ {H$ R>mog, Ðd Am¡a J¡g|, Ðd
nXmWm] ‘| {dg[aV hmoVr h¢ Am¡a CZHo$ {dgaU H$s

Lab Activity

Fig - 7HCl NH3
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6 h‘mao Amg-nmg Ho$ nXmW©

¶h •H$s{OE&
A^r VH$ h‘Zo nXmWm] Ho$ Hw$N> Eogo JwUm| H$m

AÜ¶¶Z {H$¶m, {OZH$m Cn¶moJ h‘ R>mog, Ðd
Am¡a J¡gm| H$mo nhMmZZo ‘| H$a gH$Vo h¢&

A^r VH$ AmnZo Omo AÜ¶¶Z {H$¶m h¡, Cgo
{ZåZmZwgma gmaUr~Õ H$a|-
JwU R>mog Ðd J¡g

AmH$ma {ZpíMV
Am¶VZ {ZpíMV
g§nrS>ZerbVm
{dgaU

³¶m nXmW© AnZr AdñWm ~Xb gH$Vm h¡?³¶m nXmW© AnZr AdñWm ~Xb gH$Vm h¡?³¶m nXmW© AnZr AdñWm ~Xb gH$Vm h¡?³¶m nXmW© AnZr AdñWm ~Xb gH$Vm h¡?³¶m nXmW© AnZr AdñWm ~Xb gH$Vm h¡?
h‘ MMm© H$a MwHo$ h¢ {H$ nmZr VrZm| hr

AdñWmAm| ‘| àH¥${V ‘| nm¶m OmVm h¡&
AmnZo Hw$N> Am¡a nXmWm] H$mo ^r XoIm hmoJm,

Omo AbJ-AbJ AdñWmAm| ‘| nmE OmVo h¢&
CXmhaU Ho$ {bE Zmar¶b H$m Vob, gm‘mÝ¶V¶m

¶h Ðd h¡, na O~ ¶h A{YH$ R>§S>m hmoVm h¡ ¶m
¶{X h‘ Bgo Wmo‹S>r Xoa Ho$ {bE {’«$O ‘| aI X|, Vmo
¶h R>mog hmo OmVm h¡&

H$nya R>mog h¡, na ¶{X h‘ Bgo Wmo‹S>r Xoa Ho$
{bE hdm ‘| Iwbm N>mo‹S> X|, Vmo ¶h grYo J¡g ‘|
n[ad{V©V hmo OmVm h¡&

AmnZo ZoâWbrZ H$s Jmo{b¶m| H$mo H$n‹S>m| ‘|
aIVo XoIm hmoJm& BZ Jmo{b¶m| Ho$ AÑí¶ hmo OmZo
Ho$ ~mX ^r CZH$s J§Y H$n‹S>m| ‘| ah OmVr h¡&

Eogm Bg{bE hmoVm h¡, H$¶m|{H$ R>mog Jmo{b¶m§
R>mog go J¡g AdñWm ‘| n[ad{V©V hmo JBª&

O¡gm {H$ h‘ nhbo H$h MwHo$ h¢ R>mog, Ðd ¶m
J¡g nXmW© H$s AdñWmE§ h¢, na h‘| ¶h OmZZm
Oê$ar h¡ {H$ {d{^Þ AdñWmAm| ‘| nXmW© Ho$ JwU
{^Þ-{^Þ ³¶m| hmoVo h¢&
• nmZr {H$Z n[apñW{V¶m| ‘| ~’©$ Am¡a ^mn ‘|

~XbmV h¡?

• R>mog Am¡a Ðd H$s VwbZm ‘| J¡gm| H$m {dgaU
VoOr go ³¶m| hmoVm h¡?
d¡km{ZH$m| Zo nXmWm] H$s ^m¡{VH$ àH¥${V Ho$

AmYma na BZ VÏ¶m| H$mo ñnîQ> H$aZo H$m à¶mg
{H$¶m h¡&
nXmW© {H$ggo ~Zm hmoVm h¡?nXmW© {H$ggo ~Zm hmoVm h¡?nXmW© {H$ggo ~Zm hmoVm h¡?nXmW© {H$ggo ~Zm hmoVm h¡?nXmW© {H$ggo ~Zm hmoVm h¡?

g^r nXmW© ~hþV hr gyú‘ H$Um| go ~Zo hmoVo
h¢& ¶h ~mV H$hZo ‘| ~‹S>r AmgmZ ‘mby‘ hmoVr h¡,
na Bgo g‘PZm Am¡a ñnîQ> H$aZm ~‹S>m H${R>Z h¡&

BgHo$ {bE h‘| BZ H$Um| Am¡a nXmWm] H$s
{d{^Þ AdñWmAm| ‘| BZH$s ì¶dñWm Ho$ ~mao ‘|
A{YH$ OmZH$mar Amdí¶H$ h¡&

 {H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -7

nXmW© Ho$ H$U {H$VZo gyú‘ hmoVo h¢?nXmW© Ho$ H$U {H$VZo gyú‘ hmoVo h¢?nXmW© Ho$ H$U {H$VZo gyú‘ hmoVo h¢?nXmW© Ho$ H$U {H$VZo gyú‘ hmoVo h¢?nXmW© Ho$ H$U {H$VZo gyú‘ hmoVo h¢?
EH $ ~rH $ a b |  Am ¡ a Cg‘ | Wm o ‹ S > r

D§$MmB© VH$ nmZr S>mb|& nmZr H$s gVh H$s D§$MmB©
na {ZemZ bJm b|& EH$ ¶m Xmo nmoQ>o{e¶‘
na‘¡JZoQ> Ho$ H$U Bg nmZr ‘| S>mb| Am¡a CÝh| nmZr
‘| Kmob|&
• nmZr Ho$ a§J ‘| ³¶m n[adV©Z hmoVm h¡?

A~ bJ^J 10 {‘.br. Kmob {ZH$mb H$a Cgo
Xÿgao ~rH$a ‘| aI| 90 {‘.br. ñdÀN> nmZr ‘| S>mb|&
• nmZr Ho$ a§J ‘| ³¶m n[adV©Z hmoVm h¡?

Fig - 8
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A~ Bg Z¶o Kmob H$m 10 {‘.br. boH$a Xÿgao
~rH$a ‘| aIo 90 {‘.br. nmZr ‘| Cgo S>mb|& ¶hr
à{H«$¶m 4, 5 ~ma Xþham¶| Am¡a a§J ‘| hþE n[adV©Zm|
H$m AdbmoH$Z H$a|& ({MÌ 8 XoI|)

• ³¶m nmZr A^r ^r a§JrZ h¡?
• nmoQ>o{e¶‘ na‘¢JZoQ> Ho$ Xmo N>moQ>o H$Um| H$m nmZr

Ho$ EH$ ~‹S>o Am¶VZ H$mo a§JrZ ~ZmZm H¡$go
g§̂ d h¡?

• AmnH$mo Bg {H«$¶mH$bmn go ³¶m kmV hmoVm h¡?
nmo{Q>{e¶‘ na‘¢JZoQ> Ho$ ñWmZ na EH$ Må‘M

Jwbm~ Ob boH$a ¶hr à{H«$¶m Xmoham¶| Am¡a XoI| {H$
{H$VZr A{YH$ Xoa VH$ Amn Jwbm~ Ob H$s J§Y
H$m AZŵ d H$a gH$Vo h¢&

D$na Ho$ {H«$¶mH$bmn go h‘ H$B© {XbMñn
{ZîH$f© {ZH$mb gH$Vo h¢&

h‘ {ZîH$f© {ZH$mb gH$Vo h¢ {H$ Ho$db nmoQ>o{e¶‘
na‘¢JZoQ> EH$ H$U ‘| AZoH$m| gyú‘ H$U {dÚ‘mZ
hmoVo h¢, Omo nmZr ‘| g‘mZ ê$n go ’¡$b H$a nmZr H$mo
AnZm a§J àXmZ H$aVo h¢&

Bgr àH$ma EH$ Må‘M Jwbm~ ‘| ^r AZoH$m|
H$U {dÚ‘mZ hmoVo h¢, Omo nmZr H$s EH$ ~‹S>r ‘mÌm
‘| ’¡$bH$a Cgo AnZr ‘rR>r gwJ§Y àXmZ H$aVo h¢&

AV… R>mog Am¡a Ðd (nmZr ^r) AZoH$ gyú‘
H$Um| go {‘bH$a ~Zo hmoVo h¢?
• R>mog Ho$ H$U Ðd Ho$ A§Xa H¡$go ’¡$bVo h¢?

AmBE nVm H$a|-

{H«$¶mH$bmn -8

nXmW© Ho$ H$Um| Ho$ ~rM {a³V ñWmZnXmW© Ho$ H$Um| Ho$ ~rM {a³V ñWmZnXmW© Ho$ H$Um| Ho$ ~rM {a³V ñWmZnXmW© Ho$ H$Um| Ho$ ~rM {a³V ñWmZnXmW© Ho$ H$Um| Ho$ ~rM {a³V ñWmZ
hmoVm h¡&hmoVm h¡&hmoVm h¡&hmoVm h¡&hmoVm h¡&

EH$ ~rH$a b| Am¡a Cg‘| Hw$N> D§$MmB© VH$ nmZr
^a b|& nmZr H$s gVh H$s D§$MmB© na {ZemZ bJm

b|& Bg‘| Wmo‹S>m Z‘H$ S>mb| Am¡a H$m§M H$s N>‹S> go Bgo
AÀN>r Vah {‘bm¶|& AdbmoH$Z H$a| {H$ ³¶m nmZr
H$s gVh H$s D§$MmB© ‘| H$moB© n[adV©Z hþAm h¡& Bg‘|
Wmo‹S>m Am¡a Z‘H$ S>mbH$a {hbm¶|&

nmZr H$s gVh ‘| n[adV©Z H$m AdbmoH$Z H$a|&

• ³¶m nmZr H$s gVh n[ad{V©V hmoVr h¡?
• AmnZo Omo Z‘H$ {‘bm¶m, CgH$m ³¶m hþAm ?
• ³¶m Amn nmZr Ho$ A§Xa Z‘H$ XoI gH$Vo h¢?

{H«$¶mH$bmn  8 Am¡a 9 go h‘ {ZîH$f© {ZH$mb
gH$Vo h¢ {H$ R>mog Am¡a Ðdm| ‘| CZHo$ H$Um| Ho$ ~rM
[a³V ñWmZ nm¶m OmVm h¡& O~ h‘ R>mog ¶m Ðdm|
H$mo nmZr ‘| KmobVo h¢, Vmo CZHo$ H$U gyú‘ hmoH$a
nmZr Ho$ BZ {a³V ñWmZm| ‘| g‘m OmVo h¢&

Yyn ~Îmr Ho$ {H«$¶mH$bmn H$mo EH$ ~ma {’$a
¶mX H$s{OE& ³¶m Amn Bg ~mV go gh‘V h¢ {H$
J¡g| ^r Bgr àH$ma N>moQ>o H$Um| go {‘bH$a ~Zr h¢
Am¡a CZHo$ H$Um| Ho$ ~rM ‘| ̂ r H$m’$s ñWmZ hmoVm
h¡&

nXmW© Ho$ H$U EH$-Xÿgao H$mo AmH${f©V H$aVo h¢&nXmW© Ho$ H$U EH$-Xÿgao H$mo AmH${f©V H$aVo h¢&nXmW© Ho$ H$U EH$-Xÿgao H$mo AmH${f©V H$aVo h¢&nXmW© Ho$ H$U EH$-Xÿgao H$mo AmH${f©V H$aVo h¢&nXmW© Ho$ H$U EH$-Xÿgao H$mo AmH${f©V H$aVo h¢&
{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -9

nXmW© Ho$ H$Um| Ho$ ~rM AmH$f©U ~bnXmW© Ho$ H$Um| Ho$ ~rM AmH$f©U ~bnXmW© Ho$ H$Um| Ho$ ~rM AmH$f©U ~bnXmW© Ho$ H$Um| Ho$ ~rM AmH$f©U ~bnXmW© Ho$ H$Um| Ho$ ~rM AmH$f©U ~b
H$m AdbmoH$ZH$m AdbmoH$ZH$m AdbmoH$ZH$m AdbmoH$ZH$m AdbmoH$Z

nmZr H$m EH$ Zb Imob| Am¡a BgH$s Yma H$mo
O‘rZ VH$ nhþ§MZo X|§& A~ Bg Yma H$mo AnZr

Fig - 9
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8 h‘mao Amg-nmg Ho$ nXmW©

A§Jwbr go Vmo‹S>Zo H$m à¶mg H$a|&
• ³¶m Amn AnZr A§Jwbr go BgYma H$mo ñWm¶r

ê$n go Vmo‹S> gH$Vo h¢ ¶m j{UH$ ê$n go&
• ³¶m Amn Zb Am¡a O‘rZ Ho$ ~rM ‘| {H$gr ̂ r

ñWmZ na Yma H$mo Vmo‹S> gH$Vo h¢?
• nmZr H$s Yma Ho$ Ow‹S>o ahZo H$m ³¶m H$maU hmo

gH$Vm h¡?
• A~ AnZo hmW go bmoho H$s EH$ H$sb H$mo

Vmo‹S>Zo H$m à¶mg H$a|&
• ³¶m Amn Bgo Vmo‹S> gH$Vo h¢? ¶m ³¶m ¶h nwZ…

Ow‹S> gH$Vr h¡?
• Mm°H$ Ho$ Qw>H$‹S>o H$mo Vmo‹S>Zo Ho$ ~mao ‘| Amn ³¶m

AdbmoH$Z hmoJm?
D$na Ho$ {H«$¶mH$bmn H$m AÜ¶¶Z H$aHo$ h‘

H$h gH$Vo h¢ {H$ nXmW© Ho$ H$Umo§ Ho$ ~rM EH$
AmH$f©U ~b gH$Vm h¡ Am¡a ¶hr ~b nXmW© Ho$
H$Um| H$mo Omo‹S>H$a aIVm h¡&

¶h ^r ñnîQ> h¡ {H$ ¶h AmH$f©U ~b nXmW©
H$s g^r AdñWmAm| ‘| g‘mZ Zht hmoVm h¡&

{dgaU H¡$go hmoVm h¡{dgaU H¡$go hmoVm h¡{dgaU H¡$go hmoVm h¡{dgaU H¡$go hmoVm h¡{dgaU H¡$go hmoVm h¡
h‘ nhbo hr R>mog, Ðd Am¡a J¡gm| Ho$ {dgaU

go g§~§{YV H$B© à¶moJ H$a MwHo$ h¢§& {dgaU V^r
g§§^d h¡, O~ nXmW© Ho$ H$U bJmVma J{V H$aVo
h¢& Yyn ~Îmr Ho$ à¶moJ ‘| do H$U Omo gwJ§Y XoVo h¢,
do J{V H$aVo h¢ Am¡a hdm Ho$ H$Um| Ho$ ‘Ü¶ [a³V
ñWmZm| ‘| g‘mdo{eV hmo OmVo h¢ Am¡a erK«Vm go
H$‘ao ‘| ’¡$b OmVo h¢&

R>mog, Ðd Am¡a J¡gm| Ho$ H$U Ðdm| Am¡a J¡gm| ‘|
{dg[aV hmoVo h¢& J¡gm| Ho$ {dgaU H$s Xa Ðdm| go
A{YH$ hmoVr h¡ Am¡a Ðdm| H$s R>mogm| go A{YH$ hmoVr h¡&
J¡gm| Ho$ {dgaU H$s Xa A{YH$ hmoZo Ho$ Xmo H$maU h¢&
EH$ Vmo J¡g Ho$ H$Um| H$s VoO J{V Am¡a Xÿgam J¡g Ho$

H$Um| Ho$ ~rM AË¶{YH$ [a³V ñWmZ& BÝht Xmo H$maUm|
Ho$ H$maU J¡gm| H$m AÝ¶ J¡gm| H$m AÝ¶ J¡gm| ‘| {dgaU
~hþV Vrd«Vm go hmoVm h¡&

Bgr àH$ma R>ogm| H$s VwbZm ‘| Ðdm| ‘| {dgaU
VoOr go hmoVm h¡, ³¶m|{H$ Ðdm| ‘| CZHo$ H$U
ñdV§ÌVm go {dMaU H$aVo h¡ Am¡a CZHo$ ~rM R>mogm|
H$s VwbZm ‘| A{YH$ [a³V ñWmZ hmoVm h¡&

J¡gm| ‘| H$U Ðdm| H$s VwbZm ‘| EH$ Xÿgao Ho$
A{YH$ nmg Zht hmoVo h¢& ¶{X EH$ a§JrZ J¡g Ho$ gmW
{‘bm Xo¶m OmE, Vmo a§J J¡gm| ‘| g‘mZ ê$n go ’¡$b
OmVm h¡& ¶h J¡gm| ‘| a§J H$m g‘mZ ê$n go ’¡$bZm Ðd
H$s VwbZm ‘| A{YH$ hmoVm h¡, ³¶m|{H$ J¡g Ho$ H$Um| Ho$
~rM [a³V ñWmZ A{YH$ hmoVm h¡ Am¡a {dgaU H$s amh
‘| AmZo dmbo H$Um| H$s g§»¶m H$‘ hmoVr h¡&

Amn hdm ‘| ~«mo‘rZ Ho$ H$Um| Ho$ {dgaU H$mo
XoI gH$Vo h¢& ~«mo‘rZ bmb ^yar J¡g h¡& ¶h 100
goH§$S> ‘| Xmo go.‘r. H$s Xÿar V¶ H$aVr h¡& eyÝ¶ ‘|
Vmo ¶h Am¡a ^r VoOr go {dg[aV hmoVr h¡, ³¶m|{H$
amñVo ‘| AmZo dmbo H$moB© ^r H$U Zht hmoVo h¢&

Fig - 10
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nXmW©, nXmW© H$s AdñWmE§, R>mog, Ðd, J¡g, H$U, {dgaU, g§nrS>Z, A§V…H$Ur¶ ñWmZ, AmH$f©U
~b, dmînrH$aU, g§nr{S>V àmH¥${VH$ dm¶w,

• N˛mÁı Ãz útÁs| §åoz “{@
• Ðd ¶m nXmW© gyú‘ H$Um| go {‘bH$a ~Zm hmoVm h¡&
• nXmW© Ho$ H$U ~hþV hr gyú‘ hmoVo h¢, BZVo gyú‘ {H$ h‘ H$ënZm ^r Zht H$a gH$Vo&
• nXmW© Ho$ H$Um| Ho$ ~rM [a³V ñWmZ hmoVm h¡¡&
• w̧ƒ osÁ T{Ã nXmW© Ho$ H$U bJmVma J{V H$aVo ahVo h¢&
• nXmW© VrZ AdñWmAm| ‘| {dÚ‘mZ hmoVm h¡- R>mog, Ðd Am¡a J¡g&
• R>mog Ho$ H$Um| ‘| AmH$f©U ~b g~go A{YH$ hmoVm h¡& J¡g Ho$ H$Um| ‘| g~go H$‘ Am¡a Ðd Ho$ H$Um| ‘|

BZ XmoZm| Ho$ ‘Ü¶dVu¶ hmoVm h¡&
• R>mog Ho$ {bE CZHo$ H$Um| H$s ì¶dñWm AË¶{YH$ H«${‘V hmoVr h¡& Ðdm| ‘o §H$Um| H$s naV| EH$-Xÿgao na

go {’$gb d ñI{bV hmo gH$Vr h¢& J¡gm| ‘| H$moB© H«$‘ Zht hmoVm Am¡a CZHo$ H$U A{Z¶{‘V ê$n go {dMaU
H$aVo h¢&

• Æut N˛m uå∫Êo∫ Tuo N˛∫oz “{ oÁz uƒÃ∫m ÃÊßƒ “ÁzoÁ “{@
• eÁzÃÁı osÁ –ƒÁı N˛y EúzqÁ T{ÃÁı ™ı uƒÃ∫m t∫ EuáN˛ úÁÆy \Áoy “{@

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. útÁsÁz˙ N˛y EƒÀsÁEÁzÊ Nz˛ EÁáÁ∫ ú∫ uƒÃ∫m úu∫VbåÁ N˛Áz Ã™^FL@ (AS1)

2. R>mog Ho$ JwUY‘m©| H$mo ~VmBE@ (AS1)

3. Ðd Ho$ JwUY‘m©o H$mo ~VmBE? (AS1)

4. Vac nXmW© µMÆÁ h¡?  (AS1)

5. J¡g Ho$ JwUY‘m©| H$mo ~VmBE?  (AS1)

6. X¡{ZH$ {OdZ ‘| {dgaU H$s Xmo KQ>ZmAm| H$mo ~VmBE?  (AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. X¡{ZH$ {OdZ ‘|§ g§nrS>Z H$m Cn¶moJ hmoZo dmco Hw$N> H$m¶m} H$mo ~VmBE @ (AS1)

‘w»¶ eãX

h‘h‘h‘h‘h‘Zo ³¶m grIm?Zo ³¶m grIm?Zo ³¶m grIm?Zo ³¶m grIm?Zo ³¶m grIm?

E•ÆÁÃ ™ı ÃÏáÁ∫
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10 h‘mao Amg-nmg Ho$ nXmW©

2. X¡{ZH$ {OdZ ‘| {dgaU H$m Cn¶moJ hmoZodmcr Hw$N> KQ>ZmAmo| H$mo ~VmBE ? (AS1)

3. “™ ÃÏTÊuáo útÁs| N˛y ÃÏTÊá N˛Áz GÃNz˛ »Ázo Ãz N˛F| ™yb∫ tÓ∫ §{ez ßy N{˛Ãz EåÏßƒ N˛∫ ¬zoz “{? (AS1)

4. A‘mo{Z¶m H$s Anoúmm hmB©S´>mo{³bH$ Aåb ‘| {dgaU H$s JVr A{YH$ hmoVr h‹¡ Bgo Amn H¡$go {gÜX
H$amoJo ?  (AS1)

5. Eogo nXmWm} H$m CXmhaU {XOrE Omo {d{^Þ AdñWmAm| ‘o nm¶m OmVm h¡?(AS1)

6. Xmo J¡gm| ‘o {dgaU H$s J{V H$s Om±M H$aZo dmbo n«¶moJ H$m {MÌ CVm[aE ? (AS1)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. Qw>Q>o MmH${ng H$mo h‘ OmoS> Zht gH$Vo H$maU ~VmBE ? (AS1)

2. ³¶m nXmWm] ‘| H$Um| Ho$ ~rM H$m ñWmZ {dgaU H$s J{V H$mo n«̂ m{dV H$aVm h¡ g‘PmBE ?
(AS2)

1. Få™ı Ãz N˛Á{åÃÁ útÁs| oyåÁı EƒÀsÁEÁzÊ ™ı úÁÆÁ \ÁoÁ “{? [ ]

a) úzb~Áz¬ b) úÁåy c) tÓá d) Nz̨ ∫ÁzuÃå

2. N˛Á{åÃz útÁs| ™ı ÃÊúygå úÁÆÁ \ÁoÁ “{@ [ ]

a)  ¬Áz“Á b) úÁåy c) ƒÁÆÏ d) ¬N˛gy N˛Á bÏN˛gÁ

3. H$m¡Zgo nXmW© ‘| {dgaU H$s J{V A{YH$ hmoVr h¡? [ ]

a)  noQ´>mob H$s J§Y b) ’w$cm| H$s J§Y c) ZoâVrcrZ H$s Jmocr¶m| H$s J§Y d) J°g H$r J§Y

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. tÁz ußãå útÁsÁz˙ Nz˛ uƒÃ∫m N˛y Tuo Nz˛ uåu∫qm N˛Á üÆÁzT N˛yu\L@

2. nXmWm} Ho$ H$Um| Ho$ {~M ñWmZ H$mo ~VmZo dmcm à¶moJ H$a Cg na [anmoQ>© {c{IE&

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. T{Ã ¸ƒ EÁ{∫ T{ÃÁı ™ı N˛mÁı N˛y √ÆƒÀsÁ N˛Áz t∆Á|åz ƒÁ¬Á ™Á}g¬ §åÁFL@

2. {dgaU H$mo n«^m{dV H$aZo dmbo H$maU H$m¡Zgo ho ? ³¶m AUwAm| H$s pñWVr ‘| {dgaU hmoVm h¡ ¶m
nXmW© {Og ‘mÜ¶‘ ‘| aI| hmoVo h¡ CgHo$ AUwAm| H$s pñWVr H$m {dgaU hmoVm h¡?

3. Hw$N> R>mog Ðdm| ‘o {dgarV hmoVo h¡, boH$sZ J¡g ‘| Zhr, d¡go hr Hw$N> Am¡a R>mog J¡gm| ‘o {dgarV
hmoVo h¡ boH$sZ Ðdm| ‘o Zhr ³¶m|?

Ã“y G∫ YÏuåL@
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J{V eãX h‘mao {bE Hw$N> Z¶m Zht h¡& h‘
AnZo Amg-nmg J{V Ho$ AZoH$m| CXmhaU XoIVo
h¢, O¡go bmoJm| H$m MbZm-{’$aZm, dmhZm|, aob,
dm¶w¶mZ, n{j¶m| Am{X H$s J{V, nmZr H$s ~y§Xm|
H$m {JaZm, hdm H$m ~hZm, hdm ‘| {H$gr MrO
H$mo ’|$H$Zm, ¶o g^r J{V Ho$ hr CXmhaU h¢§ h‘
OmZVo h¢ {H$ gy¶© H$m CX¶ Am¡a AñV VWm
F$VwAm| ‘| n[adV©Z O¡gr àmH¥${VH$ KQ>ZmAm| H$m
H$maU n¥Ïdr H$s J{V hr h¡&

¶{X n¥Ïdr J{V H$aVr h¡, Vmo h‘ n¥Ïdr H$s J{V
H$m AZw‘mZ àË¶j ê$n go ³¶m| Zht bJm nmVo?
AmnH$s H$jm H$s Xrdma| J{V‘mZ h¢ ¶m
{dam‘ H$s AdñWm ‘|?
³¶m H$^r AmnZo AZŵ d {H$¶m h¡ {H$ {Og aob
‘| Amn ~¡R>o h¢, dh {dam‘mdñWm ‘| hmoVo hþE ̂ r
AmnHo$ MbVr hþB© àVrV hmoVr h¡? ³¶m|?
BZ àíZm| H$m CÎma XoZo Ho$ {bE h‘| "gmnoj'

Am¡a "J{V' O¡go eãXm| H$mo g‘PZm hmoJm&
O~ J¡{b{b¶m| Zo AdZV Vb na bw‹T>H$Vr

hþB© J|X H$s J{V Ho$ ~mao ‘| AnZm AÜ¶¶Z àma§^
{H$¶m, V~ J[V H$mo g‘PZo H$s {Xem ‘| ~‹S>r
àJ[V hþB©& J{V H$mo g‘PZo Ho$ {bE h‘| "gmnoj'
eãX H$m AW© g‘PZm Amdí¶H$ h¡, Omo {d[^Þ
àH$ma go J{V H$mo ñnîQ> H$aZo ‘| ‘hËdnyU©
^y{‘H$m {Z^mVm h¡&

"gmnoj' H$m ³¶m VmËn¶© h¡?"gmnoj' H$m ³¶m VmËn¶© h¡?"gmnoj' H$m ³¶m VmËn¶© h¡?"gmnoj' H$m ³¶m VmËn¶© h¡?"gmnoj' H$m ³¶m VmËn¶© h¡?
à{V{XZ h‘ AnZo {dMmam| H$mo ì¶³V H$aZo Ho$

{bE AZoH$ H$WZ ¶m dm³¶m| H$m Cn¶moJ H$aVo h¢&
àË¶oH$ H$WZ H$m AW© Cg‘| à¶w³V eãXm| Ho$ ~rM
Amngr g§~§Y na {Z^©a ahVm h¡&
³¶m àË¶oH$ H$WZ H$m ñnîQ> AW© hmoVm h¡?

em¶X BgH$m CÎma "Zht' h¡& Mmho Amn
n[apñW{V Ho$ AZwHy$b EH$X‘ C{MV eãXm| H$m
M¶Z H$a| Am¡a CÝh| ì¶mH$aU Ho$ {Z¶‘mZwgma
ì¶dpñWV H$a|, Vmo ^r hmo gH$Vm h¡ {H$ Amn H$m
H$WZ {ZVm§V AñnîQ> hmo& CXmhaU Ho$ {bE ¶h
H$WZ "¶h nmZr {Ì^wOmH$ma h¡' em¶X hr H$moB©
ñnîQ> AW© Xo gH$Vm h¡&

{H$gr H$WZ H$m AW© V^r ñnîQ> hmoVm h¡, O~
Cg‘| à¶w³V eãXm| Ho$ ~rM H$moB© g§~§Y hmoVm h¡&

Bgr àH$ma h‘mao X¡{ZH$ OrdZ ‘| Xÿgar AÝ¶
n[apñW{V¶m§ hmo gH$Vr h¢, Ohm§ h‘ Eogo H$WZm|
H$m à¶moJ H$aVo h¢, {OZH$m n[apñW{V¶m| Ho$ AZwHy$b
ñnîQ> VmËn¶© hmoVm h¡& AmB¶o ZrMo H$m CXmhaU
XoI|&
Xm¶m§ Am¡a ~m¶m§

O¡gm {H$ {MÌ EH$ ‘| {XIm¶m J¶m h¡, ‘mZ
br{OE Xmo ì¶p³V A Am¡a B g‹S>H$ na EH$-Xÿgao
H$s {dnarV {Xem ‘| Mb aho h¢&

AÜ¶m¶

2 J{V
A  C  E  O  F  D  B
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12 J{V

{MÌ {MÌ {MÌ {MÌ {MÌ -1
{ZåZ dm³¶m| Ho$ AW© Xo{IE&
àíZ … g‹S>H$ Ho$ {H$g Amoa Ka h¡? ¶h g‹S>H$

Ho$ Xm¶t Amoa h¡ ¶m ~m¶t Amoa?
D$na {X¶o J¶o àíZ Ho$ Xmo CÎma hmo gH$Vo h¢&

A ì¶p³V Ho$ {bE Ka Xm¶t Amoa h¡ Am¡a B ì¶p³V
Ho$ {bE Ka ~m¶t Amoa& AWm©V Ka H$s pñW{V
{ZarjH$ Ho$ gmnoj h¡& H$hZo H$m ‘Vb~ ¶h h¡
{H$ {H$gr ì¶[³V Ho$ Ûmam ~m¶t Am¡a Xm¶t H$m
{ZU©¶ H$aVo g‘¶, Cgo ñd¶§ H$mo EH$ {Xem J«hU
H$aZr hmoJr, {OgHo$ AmYma na dh AnZo Xm¶|
Am¡a ~m¶| H$m {ZU©¶ H$a gH$Vm h¡&
Bg g‘¶ {XZ h¡ ¶m amV?

Bg àíZ H$m CÎma Bg ~mV na {Z ©̂a H$aVm
h¡ {H$ àíZ H$hm§ nyN>m J¶m h¡& O~ h¡Xam~mX ‘|
{XZ hmoVm h¡, Vmo Ý¶y¶mH©$  ‘| amV h¡& ¶h EH$
gab gr ~mV h¡ {H$ amV Am¡a {XZ gmnoj VÏ¶ h¢
Am¡a n¥Ïdr Ho$ ½bmo~ na àíZ nyN>o OmZo Ho$ ñWmZ
H$mo ñnîQ> {H$¶o {~Zm Bg àíZ H$m CÎma Zht {X¶m
Om gH$Vm&
ZrMo Am¡a D$na

³¶m D$na-ZrMo gmnoj pñW{V¶m§ g^r ‘Zwî¶m|
Am¡a g^r ñWmZm| Ho$ {bE g‘mZ hmoVr h¡& {MÌ 2
H$mo Ü¶mZ go Xo{IE&

n¥Ïdr Ho$ ½bmo~ ‘| A ñWmZ na I‹S>o EH$
ì¶p³V Ho$ {bE CgH$m ñWmZ D§$MmB© na àVrV
hmoVm h¡ Am¡a B na I‹S>o ì¶p³V H$s gmnoj pñW{V
ZrMo àVrV hmoVr h¡, O~{H$ B na I‹S>o ì¶p³V H$mo
R>rH$ BgH$m CëQ>m àVrV hmoVm h¡& R>rH$ Bgr

àH$ma C Am¡a D ñWmZm| na I‹S>o ì¶p³V¶m| Ho$ {bE
^r D$na Am¡a ZrMo H$s {XemE§ g‘mZ Zht hmoVr&
{ZarjH$ ½bmo~ na Ohm§ I‹S>m hmoVm h¡, CgHo$
AZwgma ~XbVr ahVr h¡&

 h‘| ¶o n[adV©Z ³¶m| àVrV hmoVo h¢?

{MÌ {MÌ {MÌ {MÌ {MÌ -2
h‘ OmZVo h¢ {H$ n¥Ïdr Jmob h¡, BgH$s gVh

na D$Üdm©Ya ñWmZ H$s {Xem {ZpíMV ê$n go
n¥Ïdr H$s gVh na Cg ñWmZ na {Z ©̂a H$aVr h¡,
Ohm§ A{^b§~ ItMm J¶m h¡&

Bgr àH$ma "D$na Am¡a ZrMo' H$s YmaUm H$m
H$moB© AW© Zht h¡, O~ VH$ n¥Ïdr H$s gVh na
Cg q~Xþ H$mo Z n[a^m{fV {H$¶m OmE, {OgHo$
g§X^© ‘| D$na Am¡a ZrMo eãX H$m à¶moJ {H$¶m
OmVm h¡&

"b§~o Am¡a N>moQ>o' eãXm| Ho$ AW© H$s Hw$N>
CXmhaUm| Ho$ Ûmam MMm© H$s{OE&

¶o eãX gmnoj h¢ ¶m Zht?

J{V gmnoj h¡J{V gmnoj h¡J{V gmnoj h¡J{V gmnoj h¡J{V gmnoj h¡
Xm¶m§-~m¶m§, D$na-ZrMo, b§~m-N>moQ>m O¡go eãXm|

Ho$ g‘mZ "J{V' ^r Xe©H$ Ho$ gmnoj hmoVr h¡&
AmBE Om§M H$a|&

AB

A

B

D
C
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J{V H$s YmaUm H$mo g‘PZo Ho$ {bE, AmBE h‘ {ZåZ{b{IV H$mën{ZH$ {H«$¶mH$bmn H$m ÑîQ>m§V boVo h¢&
{MÌ 3 H$m {ZarjU H$s{OE Am¡a lrZy Am¡a gmo‘oe O¡gm {H$ {MÌ ‘| {XIm¶m J¶m h¡ g‹S>H$ Ho$ {H$Zmao

I‹S>o h¢& CZHo$ ~rM hmoZo dmbo dmVm©bmn H$mo g‘PZo H$m à¶mg H$s{OE&

lrZy : no‹S> Ho$ J{V H$s AdñWm ³¶m
h¡?

gmo‘oe : ¶h {dam‘ H$s AdñWm ‘| h¡?
lrZy : H$ma H$s J{V H$s AdñWm ³¶m h¡?
gmo‘oe : ¶h nyd© {Xem H$s Amoa J{V

H$a ahr h¡&
lrZy : H$ma ‘| ~¡R>o hþE S´>mBda Am¡a

¶m{Ì¶m| H$s J{V H$s AdñWm
³¶m h¡?

gmo‘oe : do ^r H$ma Ho$ g‘mZ hr J{V
H$a aho h¢&

lrZy : AmnZo H¡$go OmZm {H$ H$ma,
Cg‘| ~¡R>o ¶mÌr Am¡a S´>mBda
g^r J{V H$a aho h¢&

gmo‘oe        : h‘mao gmnoj H$ma, S´>mBda Am¡a
¶mÌr g‘¶ n[adV©Z Ho$ gmW
AnZr pñW{V ~Xb aho h¢& AV…
do J{V‘mZ h¢&

{MÌ {MÌ {MÌ {MÌ {MÌ -4 : ¶mÌr H$m ÑpîQ>H$m oU¶mÌr H$m ÑpîQ>H$m oU¶mÌr H$m ÑpîQ>H$m oU¶mÌr H$m ÑpîQ>H$m oU¶mÌr H$m ÑpîQ>H$m oU

npíM‘

¶mÌr

Ś>mBda

{MÌ {MÌ {MÌ {MÌ {MÌ -3 : gmo‘oe H$m ÑpîQ>H$moU H$m ÑpîQ>H$moU H$m ÑpîQ>H$moU H$m ÑpîQ>H$moU H$m ÑpîQ>H$moU

gmo‘oe

lrZy

nyd©
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A~ J{V H$aVr hþB© H$ma ‘| ~¡R>o S´>mBda Am¡a
¶mÌr H$m dmVm©bmn g‘{P¶o&

Ś>mBda : no‹S> H$s J{V H$s ³¶m pñW{V
h¡?

¶mÌr : ¶h npíM‘r H$s Amoa J{V H$a
ahr h¡&

Ś>mBda : g‹S>H$ Ho$ {H$Zmao I‹S>o XmoZm|
ì¶p³V¶m| Ho$ J{V H$s ³¶m
pñW{V h¡?

¶mÌr : do XmoZm| ^r npíM‘ H$s Amoa
J{V H$a aho h¢&

Ś>mBda : ‘oar J{V H$s pñW{V ³¶m h¡?

¶mÌr : Amn {dam‘ H$s pñW{V ‘| h¢&

Ś>mBda : H$ma H$s J{V H$s ³¶m AdñWm
h¡?

¶mÌr H$m CÎma ³¶m hmoJm? AnZo {‘Ì Ho$ gmW
MMm© H$s{OE&
D$na H$s MMm© go ¶h ñnîQ> h¡ {H$ gmo‘oe Ho$

gmnoj no‹S> {dam‘ H$s pñW{V ‘| h¡ Am¡a ¶mÌr Ho$
gmnoj ¶h npíM‘ H$s Amoa J{V H$a ahm h¡&

{H$gr dñVw H$s J{V {ZarjH$ H$s [ñW{V na
{Z ©̂a H$aVr h¡& AV… J{V Xe©H$ Am¡a Ñí¶ (AWm©V
J{V‘mZ dñVw) H$s g§¶w³V g§n{Îm h¡&

A~ h‘ {H$gr dñVw H$s J{V H$mo n[a^m{fV
H$a gH$Vo h¢&

¶{X H$moB© qnS> {ZarjH$ Ho$ gmnoj, g‘¶ Ho$
gmW {Za§Va AnZr pñW{V ~XbVm ahVm h¡, Vmo
dh qnS> J{V‘mZ ‘mZm OmVm h¡&

ZmoQ> … J{V H$s pñW{V H$m {ZYm©aU H$aVo
g‘¶ {H$gr ^r dñVw H$mo {ZX}e q~Xþ ‘mZ gH$Vo
h¢&

J{V H$mo h‘ H¡$go g‘P gH$Vo h¢?

Xÿar Am¡a {dñWmnZ

{H«$¶mH$bmn-1

J{V H$m nW Am¡a Xÿar Am¡a {dñWmnZ ‘|
A§Va H$mo H$mo H$mo H$mo H$mo pMpÌV H$aZm

EH$ J|X {b{OE Am¡a Cgo hdm ‘| j¡{VO Ho$
gmW H$moB© H$moU ~ZmVo hþE ’|${H$E& J|X Ho$ Ûmam
J{V ‘| {b¶o J¶o nW H$m {ZarjU H$s{OE Am¡a
Cgo EH$ H$mJO na aoIm§{H$V H$s{OE&

{MÌ 5 J|X Ûmam {b¶o J¶o nW H$mo Xem©Vm h¡
O~ Cgo hdm ‘| ’|$H$m J¶m Wm& "Xÿar' Cg nW H$s
b§~mB© H$mo H$hVo h¢, {Ogo H$moB© dñVw {X¶o J¶o
g‘¶m§Vamb ‘| nma H$aVr h¡& "{dñWmnZ' EH$
{ZpíMV {Xem ‘| {H$gr dñVw Ûmam V¶ H$s JB©
Ý¶yZV‘ Xÿar h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -5 : Xÿar-{dñWmnZXÿar-{dñWmnZXÿar-{dñWmnZXÿar-{dñWmnZXÿar-{dñWmnZ

{MÌ 5 ‘| Xÿar Am¡a {dñWmnZ H$m A§Va  Xo{IE&
AV… {dñWmnZ g{Xe amer h¡& ̂ m¡{VH$ am{e¶m§

Xmo àH$ma H$s hmoVr h¡& Hw$N> am{e¶m| H$mo ñnîQ>
H$aZo Ho$ {bE n[a‘mU Ho$ gmW {Xem ~VmZm
Amdí¶H$ h¡& BZ ^m¡{VH$ am{e¶m| H$mo g{Xe
am{e¶m§ H$hVo h¢& dh ^m¡{VH$ am{e¶m§ {Og‘|
n[aUm‘ Ho$ gmW {Xem H$m ~moY H$amZm Amdí¶H$
Zht h¡, A{Xe amer H$hbmVr h¡& Xÿar EH$ A{Xe
amer h¡&
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

g{Xe amer H$mo {ZX}{eV aoImI§S> go ì¶³V
H$a gH$Vo h¢& Bg aoImI§S> H$s b§~mB© ^m¡{VH$
amer Ho$ n[a‘mU H$mo ì¶³V H$aVr h¡ Am¡a Vra
^m¡{VH$ amer H$s {Xem H$m ~moY H$amVm h¡& {X¶o
J¶o {MÌ ‘| q~Xþ ‘A’  nwÀN> H$hbmVm h¡ Am¡a q~Xþ
‘B’ erf© H$hbmVm h¡&

D$na {X¶o J¶o CXmhaU ‘| aoIm ASB
dñVw Ûmam V¶ H$s JB© dmñV{dH$ Xÿar H$mo
Xem©Vr h¡, O~{H$ AB {dñWmnZ h¡, Omo J{V
H$s Ama§{^H$ pñW{V ‘| A§{V‘ pñW{V VH$
ItMr JB© gab aoIm h¡&

SI nÕ{V ‘| Xÿar ¶m {dñWmnZ H$s BH$mB©
‘rQ>a h¡, {Ogo ‘m’ go ì¶³V H$aVo h¢& BÝ¶ BH$mB¶m§
O¡go g|Q>r‘rQ>a Am¡a {H$bmo‘rQ>a ^r à¶mJ ‘| bmB©
OmVr h¢&

1 {H$.‘r. = 1000 ‘r.
1 ‘r =  100 go.‘r.

H$m¶©H$bmn-2

g{Xe am{e {dñWmnZ H$m aoIm§H$Z
EH$ H$ma Xmo {^Þ-{^Þ amñVm| go hmoVr hþB©

J{V H$aVr h¡, O¡gm {MÌ 6(a) Am¡a 6(b) ‘| {XIm¶m
J¶m h¡& q~Xþ A Am¡a B H$ma H$s àma§{^H$ Am¡a
A§{V‘ {ñW{V H$mo Xem©Vo h¢&

XmoZm| pñW{V¶m| Ho$ {bE {dñWmnZ H$s {Xem
aoIm It{ME&

{MÌ -6 (a)           {MÌ -6(b)

gm‘mÝ¶ Vm ¡a na V¶ H$s J¶r X ÿar
Am¡a {dñWmnZ am{e¶m§ g‘¶m§Vab na {Z^©a
H$aVr h¢&

¶{X H$moB© EH$ ñWmZ go J{V àma§̂  H$aHo$
dmng Cgr ñWmZ na Am OmVm h¡, Vmo qnS> H$m
{dñWmnZ H${VZm h¡? X¡{ZH$ OrdZ H$m H$moB©
CXmhaU Xmo?

{H$g n[apñW{V ‘| Xÿar Am¡a {dñWmnZ H$m
n[a‘mU g‘mZ hmoVo h¢?

Am¡gV Mmb Am¡a Am¡gV doJ
oz¬ÊTÁmÁ E³gàog em‘ 2.00 §\z uÃ∫úÓ∫

N˛ÁT„\åT∫ go àma§^ hmoH$a Cgr {XZ em‘ 8.00
~Oo h¡Xam~mX nhþ§MVr h¡, O¡gm {H$ {MÌ 7 ‘|
{XIm¶m J¶m h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -7 : ^mar^mar^mar^mar^mar
uÃ∫úÓ∫ N˛ÁT„\åT∫ go N˛Á\yúzb, N˛Á\yúzb go

h¡Xam~mX Am¡a uÃ∫úÓ∫ N˛ÁT„\åT∫ go h¡Xam~mX Ho$
{bE {dñWmnZ H$mo àX{e©V H$s{OE& ‘mZ br{OE
{H$ uÃ∫úÓ∫ N˛ÁT„\åT∫ go h¡Xam~mX H$s g§nyU©
¶mÌm 300 {H$.‘r. h¡ Am¡a ¶mÌm H$m g‘¶ 6 K§Q>o
h¡& Vmo à{V K§Q>m aob Ho$ Ûmam V¶ H$s JB© Xÿar ³¶m
hmoJr?

300 {H$.‘r./6 K§Q>o = 50{H$.‘r./K§Q>m Ho$
~am~a h¡&

A

B

uÃ∫úÓ∫ N˛ÁT„\åT∫

N˛Á\yúzb

h¡Xam~mX
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

³¶m Amn H$h gH$Vo h¢ {H$ Q´>oZ Zo ha K§Q>o nyao
50 {H$.‘r. H$s Xÿar hr V¶ H$s?

{ZpíMV ê$n go AmnH$m CÎma "Zht' hmoJm,
³¶m|{H$ ha K§Q>o aob Ûmam V¶ H$s JB© Xÿar {^Þ-
{^Þ hmo gH$Vr h¡& Eogr Xem ‘| Q´>oZ H$s Mmb
{ZYm©[aV H$aZo Ho$ {bE h‘ Q´>oZ Ûmam ha K§Q>o V¶
H$s JB© Am¡gV Xÿar kmV H$aVo h¢& BH$mB© g‘¶ ‘|
V¶ H$s JB© Xÿar H$mo Am¡gV Mmb H$hVo h¢&

‘mZ br{OE D$na Ho$ CXmhaU ‘| CÎma go
npíM‘ H$s Amoa ¶mÌm ‘| {dñWmnZ 120 {H$.‘r.
h¡, Vmo à{V K§Q>o {dñWmnZ {H$VZm hmoJm?

¶h 120 {H$.‘r. 6 K§Q>o CÎma-npíM‘
          = 20 {H$.‘r./K§Q>m CÎma-npíM‘
{H$gr dñVw H$m BH$mB© g‘¶ ‘| {dñWmnZ

CgH$m Am¡gV doJ H$hbmVm h¡& ¶h ^r g{Xe
amer h¡& AV… doJ {dñWmnZ H$s {Xem ‘| hmoVm
h¡&

Am¡gV Mmb Am¡a Am¡gV doJ {X¶o J¶o g‘¶
A§Vamb ‘| qnS> H$s J[V H$mo ñnîQ> H$aVo h¢& do ¶h
Zht ~VmVo {H$ {H$gr {deof g‘¶ ‘| Q´>oZ H$s J{V
³¶m Wr

{H$gr H$ma H$s Am¡gV Mmb ³¶m h¡, ¶{X dh
200 {H$.‘r. H$s Xÿar 5 K§Q>o ‘| V¶ H$aVr h¡?
Am¡gV doJ eyÝ¶ H$~ hmoVm h¡?
EH$ ‘Zwî¶ AnZr H$ma go ¶mÌm H$a ahm h¡&
AmoS>mo‘rQ>a H$s Ama§{^H$ Am¡a A§{V‘ nmR²>¶m§H$
H«$‘e… 4849 Am¡a 5549 h¡& ¶{X ¶mÌm ‘| 25
K§Q>o bJo, Vmo ¶mÌm H$s Am¡gV Mmb ³¶m hmoJr?

MÆÁ EÁú EÁ{Ão ƒzT osÁ YÁ¬ N˛Áz ™Áú
ÃN˛oz “{?
YÁ¬ osÁ EÁ{Ão ƒzT ™ı EÁú N{̨ Ãz EÊo∫ rÁo
N˛∫ÁzTz?

EÁ{Ão YÁ¬ N˛Á ™Áúå

úÁe∆Á¬Á Nz̨  ™{tÁå ™ı 50 ™yb∫ N˛y tÓ∫y ú∫
tÁz u§ÊtÏ (A osÁ B) YÏuåL@ uƒtΩÆÁus|ÆÁı Nz̨  LN˛
Ã™Ó“ N˛Áz A u§ÊtÏ ú∫ osÁ tÓÃ∫z Ã™Ó“ N˛Áz u§ÊtÏ B
ú∫ Qgz ∫“åz Nz̨  u¬L N˛u“L@

\§ EÁú oÁ¬y §\ÁÆÊzTz oÁz u§ÊtÏ A ú∫ Qgz
uƒtΩÆÁus| B N˛y EÁz∫ tÁ{gıTz@ GÃy Ã™Æ B u§ÊtÏ ú∫
Igz uƒtΩÆÁsy| Eúåz ÀbÁú ƒÁ}Y (stop watch) N˛Áz
∆Ïø N˛∫ıTz@

ünÆzN˛ tÁ{gåz ƒÁ¬z uƒtΩÆÁsy| Nz̨  u¬L B ú∫
LN˛ uƒtΩÆÁsy| Ã™Æ ™Áúå Nz̨  u¬L “ÁzåÁ YÁu“L
ünÆzN˛ uƒtΩÆÁsy| tΩƒÁ∫Á tÁ{g Nz̨  u¬L u¬ÆÁ TÆÁ
Ã™Æ osÁ A EÁ{∫ B Nz̨  ™ÜÆ N˛y tÓ∫y oÁu¬N˛Á ™ı
åÁzb N˛yu\L@
 uƒtΩÆÁsy| tÓ∫y oÆ N˛∫åz EÁ{Ão YÁ¬ (50/t) m/s

™ı ¬TÁ Ã™Æ
A1 t1 -
A2 t2 -
A3 t3 -

N˛™ Ã™Æ ™ı tÓ∫y úÁ∫ N˛∫åz ƒÁ¬z uƒtΩÆÁsy|
oz\ tÁ{g§Á\ N˛“Á \ÁÆzTÁ osÁ GÃN˛y EÁ{Ão
YÁ¬ Ã§Ãz EuáN˛ “ÁzTy@

EÁ{Ão ƒzT N˛Á ™Áúå
A Ãz B Nz̨  ™ÜÆ Ã™ÁåÁÊo∫ ∫zQÁLÊ uQÊYåz Nz̨

ú≈YÁoΩ GÃy uN¿̨ ÆÁ N˛Áz tÁz“∫ÁFL@

V¶ H$s JB© Hw$b Xÿar
{b¶m J¶m g‘¶Am¡gV Mmb    =

{dñWmnZ
  {b¶m J¶m g¶‘Am¡gV doJ     =

H$m¶©H$bmn-3
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E§ uƒtΩÆÁus|ÆÁı N˛Áz Gå ∫zQÁEÁzÊ ú∫ tÁ{gåz Nz̨
u¬L N˛u“L FÃ §Áo N˛Á ÜÆÁå ∫uQL uN˛ ƒz
uåu≈Yo ∫zQÁ ú∫ “y tÁ{gz@

ünÆzN˛ uƒtΩÆÁus|ÆÁı tΩƒÁ∫Á u¬ÆÁ TÆÁ Ã™Æ
Hú∫ utQÁL EåÏÃÁ∫ oÁu¬N˛Á ™ı åÁzb N˛yu\L@
ünÆzN˛ uƒtΩÆÁsy| N˛Á EÁ{Ão ƒzT rÁo N˛yu\L@ u\Ã
uƒtΩÆÁsy| åz N˛™ Ã™Æ ™ı tÓ∫y uåu≈Yo ∫zQÁ ú∫ oÆ
N˛∫oÁ “{ GÃN˛Á EÁ{Ão ƒzT Ã§Ãz [ÆÁtÁ “ÁzTÁ@

tÁzåÁı uN¿̨ ÆÁEÁzÊ ™ı MÆÁ EÊo∫ “{?
tÓ∫y osÁ Ã™Æ Nz̨  EåÏúÁoN˛Áz ú“¬y uN¿̨ ÆÁ ™ı
EÁ{Ão YÁ¬ EÁ{∫ tÓÃ∫y uN¿̨ ÆÁ ™ı GÃz EÁ{Ão
ƒzT MÆÁı N˛“Á \Á ∫“Á “{? Eúåz EÜÆÁúN˛ Nz̨
ÃÁs YYÁ| N˛yu\L@

Mmb Am¡a doJMmb Am¡a doJMmb Am¡a doJMmb Am¡a doJMmb Am¡a doJ
J{V‘mZ dñVwAm| H$s Mmb A³ga ~XbVr

ahVr h¡& CXmhaU Ho$ {bE ¶{X EH$ H$ma g‹S>H$
na 50 {H$.‘r./K§Q>o H$s Mmb go Om ahr h¡,
{g¾b H$s bmb ~Îmr Ho$ nmg BgH$s Mmb 0
{H$.‘r./K§Q>m hmo OmVr h¡, {’$a Q´>¡{’$H$ Ho$ H$maU
H$ma H$s Mmb 30 {H$.‘r./K§Q>m VH$ hr ah
OmVr h¡&

Amn ñnrS>mo‘rQ>a XoIH$a {H$gr {deof g‘¶
‘| H$ma H$s MmZ VmËH$m{bH$ Mmb H$hbmVr h¡&

h‘ H$ënZm H$a| {H$ qnS> H$s J{V gab aoIr¶
(grYr aoIm) h¡ na CgH$s Mmb ~XbVr ahVr h¡&

{H$gr qnS> H$s CgHo$ àjonU nW Ho$ EH$
{ZpíMV q~Xþ “O”  na (AWm©V {H$gr jU ‘|)
VmËH$m{bH$ J{V H$s JUZm H¡$go H$a gH$Vo h¢&

{H$gr N˛Á∫ H$s gab aoIr¶ Tuo H$mo Xÿar -
g‘¶ J«m’$ Ûmam ñnîQ> H$aZm A{YH$ Cn¶moJr
VarH$m h¡&

J«m’$ Ho$ j¡{VO Aj (X Aj) na g‘¶ H$mo
Am¡a D$Üdm©Ya Aj (Y Aj) na Xÿar H$mo àX{e©V
{H$¶m OmVm h¡&

~XbVr Mmb Ho$ gmW gmYmaU J{V H$mo {MÌ
8 ‘| {XIm¶m J¶m h¡&

{MÌ {MÌ {MÌ {MÌ {MÌ -8 : Xÿar Xÿar Xÿar Xÿar Xÿar osÁosÁosÁosÁosÁ {déÕ g‘¶ H$m J«m’${déÕ g‘¶ H$m J«m’${déÕ g‘¶ H$m J«m’${déÕ g‘¶ H$m J«m’${déÕ g‘¶ H$m J«m’$

Xr JB© J{V Ho$ {bE {deof jU ‘ t3’ na H$ma
H$s Mmb ³¶m h¡?
   h‘ g‘¶ A§Vamb t1 go  t2, Ho$ ~rM, {Og‘|

t3  jU em{‘b h¡, Am¡gV Mmb H$m nVm bJmZm
OmZVo h¢&

V~ h‘ ~hþV hr N>moQ>o g‘¶m§Vamb Ho$ {bE
Am¡gV Mmb H$s JUZm H$aVo h¢, {OgHo$ A§VJ©V
jU  t3– ̂ r CnpñWV h¡& ¶h BVZm N>moQ>m g‘¶ h¡
{H$ Am¡gV Mmb ‘| n[adV©Z hmoZm {~ëHw$b ZOa
Zht AmVm, ¶{X Bgo Am¡a ^r N>moQ>m H$a {X¶m
OmE& dH«$ aoIm H$m PwH$md {H$gr ^r jU
VmËH$m{bH$ Mmb H$s A{^ì¶³V H$aVm h¡& h‘
dH«$ aoIm Ho$ PwH$md H$mo BgHo$ {H$gr q~Xþ na ñne©
aoIm ItM H$a kmV H$a gH$Vo h¡§& ¶{X PwH$md
A{YH$ hmo Vmo Mmb ̂ r A{YH$ h¡ Am¡a ¶{X PwH$md
H$‘ h¡, Vmo Mmb H$‘ h¡&

Mmb go Bg ~mV H$m kmZ {‘bVm h¡ {H$ qnS>
{H$VZr Vrd«Vm go J{V H$aVm h¡&

gm‘mÝ¶V¶m qnS> {H$gr j{UH$ CX²Xoí¶ go
{H$gr {deof {Xem H$s Amoa J{V H$aVo h¢ Am¡a ¶h
Amdí¶H$ Zht h¡ {H$ nyar ¶mÌm ‘| qnS> H$s {Xem
pñWa aho& ¶hm§ h‘| EH$ AÝ¶ amer H$mo "doJ' H$mo
n[a^m{fV H$aZo H$s Amdí¶H$Vm h¡&

g‘¶

Xÿa
r

t1 t3 t2

s2

s1

s3

S2–S1

 t2–t1
Am¡gV Mmb   =
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

EH$ hdmB© OhmO CÎma H$s Amoa 300 {H$.‘r./
K§Q>o H$s Mmb go Am¡a Xÿgam hdmB© OhmO X{jU
H$s Amoa go  300 {H$.‘r./K§Q>o Mmb go ¶mÌm
H$a ahm h¡& ³¶m CZH$s Mmb g‘mZ h¡? ³¶m
CZH$m doJ g‘mZ h¡? ñnîA H$s{OE&
EH$ H$ma H$m ñnrS>mo‘rQ>a pñWa nmR²>¶m§H$ Xem© ahm h¡&
³¶m H$ma H$s J{V EH$g‘mZ h¡& ñnîQ> H$s{OE&

{H«$¶mH$bmn-4

{H$gr qnS> H$s J[V H$s {Xem H$m
AdbmoH$Z

EH$ YmJo Ho$ EH$ {gao na nËWa ~m§Y H$a
gmdYmZr nyd©H$ Xÿgao {gao H$mo nH$‹S>H$a j¡{VO Vb
na Yw‘mB¶o& Ky‘Zo H$s AdñWm ‘| hr YmJo Ho$ gmW
Bg nËWa H$mo N>mo‹S> Xr{OE&

¶h {H$g {Xem ‘| J{V H$aVm h¡?
nËWa H$mo d¥V Ho$ AbJ-AbJ q~XþAm| na go

N>mo‹S>Zo H$m à¶mg H$s{OE Am¡a CgHo$ YmJo go Ny>Q>
OmZo na CgH$s J{V H$s {Xem H$m AdbmoH$Z
H$s{OE& Amn XoI|Jo {H$ nËWa d¥ÎmmH$ma ‘mJ© Ho$
Cg q~Xþ na, Ohm§ go AmnZo Cgo N>mo‹S>m Wm, ItMr
JB© grYr ñne© aoIm H$s {Xem ‘| J{V H$aVm h¡&
J{V H$s {Xem d¥Îmr¶ nW Ho$ g§~§{YV q~Xþ na
ItMr JB© ñne© aoIm hmoVr h¡ Am¡a ¶h h‘oem
~XbVr ahVr h¡&

doJ H$s SI nÕ{V ‘| BH$mB© ‘rQ>a/goH§$S> h¡&
h‘mao X¡{ZH$ OrdZ ‘| h‘Zo AZoH$m| Eogr

J{V¶m| H$m AdbmoH$Z {H$¶m hmoJm, Ohm§ Hw$N>
pñW{V¶m| ‘| J[V H$aVo hþE qnS> H$m doJ EH$
g‘mZ ahVm h¡ Am¡a Hw$N> Xÿgar pñW{V¶m| ‘| bJmVma
~XbVm ahVm h¡&

EH$ g‘mZ J{V {H$go H$hVo h¢ Am¡a ³¶m|?
AmBE nVm H$a|&

1234567890123456789012345678901212
1234567890123456789012345678901212
1234567890123456789012345678901212

v

{H$gr ^r Xr hþB© {Xem ‘| Mmb H$mo doJ H$hVo
h¢&

{MÌ {MÌ {MÌ {MÌ {MÌ -09
"doJ' Bg ~mV H$m kmZ H$amVr h¡ {H$ H$moB©

qnS> {H$gr {ZYm©[aV {Xem ‘| {H$VZr VoOr go J{V
H$aVm h¡& Bgo EH$ {ZX}{eV aoIm (Vra) go ì¶³V
{H$¶m Om gH$Vm h¡& Bg aoIm H$s b§~mB©, Mmb
H$mo gy{MV H$aVr h¡, O~{H$ Vra J{V H$s {Xem
H$mo gy{MV H$aVm h¡&

¶{X H$moB© qnS> dH«$ nW na J{V H$a ahm h¡,
Vmo Cg dH«$ aoIm Ho$ {H$gr q~Xþ na ItMr JB©
ñne© aoIm Cg g‘¶ na doJ H$s {Xem H$mo Xem©Vr
h¡& {ZåZ {MÌ H$mo Xo{IE Am¡a dH«$ Ho$ [d{^Þ
q~XþAm| na ñne© aoIm ItMZo H$m à¶mg H$s{OE&
qnS> Ho$ doJ H$s {Xem EH$ hr h¡ ¶m Zht?

A³ga AmnZo ñHy$Q>a Am¡a ‘moQ>a gmB{H$b MbmZo dmbm|
H$mo VoO J{V go dmhZ MbmZo Ho$ {bE, Q́>¡{’$H$ nw{bg
Ûmam nH$‹S>H$a CZ na MmbmZ H$aVo XoIm hmoJm& VoO
MbmZo Ho$ {bE {H$¶m J¶m ¶h MmbmZ Am¡gV J{V Ho$
AmYma na {H$¶m OmVm h¡ ¶m VmËH$m{bH$ J{V Ho$
AmYma na ñnîQ> H$s{OE&

{MÌ {MÌ {MÌ {MÌ {MÌ -10 : nW Ho$ {H$gr q~Xþ na doJ H$s {XemnW Ho$ {H$gr q~Xþ na doJ H$s {XemnW Ho$ {H$gr q~Xþ na doJ H$s {XemnW Ho$ {H$gr q~Xþ na doJ H$s {XemnW Ho$ {H$gr q~Xþ na doJ H$s {Xem
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EH$ g‘mZ J{V

{H«$¶mH$bmn-5

EH$ g‘mZ J{V H$mo g‘PZm
H$ënZm H$s{OE EH$ gmB{H$b MmbH$ grYo

amñVo na J{V H$a ahm h¡& ha goH§$S> ‘| CgHo$ Ûmam
V¶ H$s JB© Xÿar ZrMo gmaUr ‘| Xr JB© h¡& gmaUr
1 ‘| {X¶o J¶o Am§H$‹S>m| Ho$ AmYma na Xÿar-g‘¶
J«m’$ It{ME&

Vm{bH$m -2
g‘¶    Xÿar

(t goH§$S> ‘|) (s ‘rQ>a ‘|)
0 0
1 4
2 8
3 12
4 16
-- --

J«m’$ H$m AmH$ma ³¶m h¡?

AmnH$mo {MÌ 11 ‘| {XIm¶o AZwgma J«m’$
XoIZo H$mo {‘boJm&

{MÌ {MÌ {MÌ {MÌ {MÌ -11

{MÌ 11 Ho$ AZwgma J«m’$ H$s gab aoIm ¶h
Xem©Vr h¡ {H$ dñVw g‘mZ g‘¶m§Vamb ‘| g‘mZ
Xÿar V¶ H$aVr h¡& D$na {X¶o J¶o J«m’$ go h‘
g‘P gH$Vo h¢ {H$ VmËH$m{bH$ J{V Am¡gV J{V
Ho$ ~am~a h¡& ¶{X gmB{H$b MmbH$ H$s J{V H$s
{Xem H$mo pñWa ‘mZm OmE, Vmo h‘ {ZîH$f©
{ZH$mbVo h¢ {H$ CgH$m doJ ^r pñWa h¡&

¶{X {H$gr qnS> H$m doJ pñWam§H$ h¡, Vmo qnS>
EH$g‘mZ doJ go J{V H$aVm hþAm ‘mZm OmVm
h¡&

Ag‘mZ J{V

h‘mao X¡{ZH$ OrdZ ‘| AZoH$ n[apñW{V¶m| ‘|
J{V H$aVo hþE qnS> H$s J{V g‘¶ Ho$ gmW-gmW
~XbVr ahVr h¡&

‘mZ br{OE EH$ gmB{H$b MbmZo dmbm
grYr g‹S>H$ gmBH$b Mbm ahm h¡& ZrMo Xr JB©
gm[aUr ‘| ha goH§$S> ‘| CgHo$ Ûmam V¶ H$s JB© Xÿar
H$mo Xem¶m© J¶m h¡& gm[aUr ‘| {X¶o J¶o Am§H$‹S>m| go
Xÿar-g‘¶ J«m’$ ~ZmBE&

Vm{bH$m-3

        g‘¶         Xÿar
(t goH§$S> ‘|)     (s ‘rQ>a ‘|)

0 0
1 1
2 4
3 9
4 16
-- --

s

t
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J«m’$ H$s AmH¥${V H¡$gr h¡?
¶h EH$ gab aoIm h¡ ¶m Zht? ³¶m|?

{H«$¶mH$bmn-6
ZV Vb na ~m°b H$s J[V H$m AdbmoH$Z

{MÌ 12 ‘| {XImE AZwgma ZV Vb H$mo
ì¶dpñWV H$s{OE& EH$ ~m°b boH$a Cgo ZV Vb
na D$na go bw‹T>H$mBE& {d{^Þ g‘¶m| na ~m°b
H$s {ñW{V {MÌ 14 ‘| Xem©¶r J¶r h¡&

ZV Vb na ~m°b H$m nW H¡$gm h¡?
~m°b H$m doJ {H$g àH$ma ~XbVm h¡?
~marH$s go XoIZo na h‘ nmVo h¢ {H$ O~

Am°b AZdV Vb na ZrMo H$s Amoa J{V H$aVr h¡,
Vmo BgH$s J{V ~‹T>Vr OmVr h¡, na J{V H$s {Xem
pñWa ahVr ho&

A~ {MÌ 13 ‘| Xem©¶o AZwgma ZV Vb H$mo
ì¶dpñWV H$s{OE& EH$ ~m°b br{OE Am¡a Cgo
EH$ {ZpíMV Mmb H$mo àmßV H$aZo VH$, ZV Vb
na ZrMo go D$na YHo$bVo hþE Cgr Mmb na N>mo‹S>
Xr{OE&

~m°b H$m nW H¡$gm h¡?
BgH$s Mmb ‘| ³¶m n[adV©Z hmoVm h¡?
{H«$¶mH$bmn-6 H$s XmoZm| n[apñW{V¶m| ‘| h‘Zo

XoIm {H$ qnS> H$s Mmb ~XbVr ahVr h¡, na J[V
H$s {Xem ‘| H$moB© n[adV©Z Zht hmoVm h¡&

{H«$¶mH$bmn-7
EH$ g‘mZ d¥Îmr¶ J{V H$m AdbmoH$Z

EH$ nËWa boH$a Cgo YmJo Ho$ EH$ N>moa go ~m§Y
X|& YmJo Ho$ Xÿgao N>moa H$mo nH$‹S> H$a nËWa H$mo d¥Îmr¶
‘mJ© na Kw‘mBE& BgHo$ nW H$mo aoIm {MÌ It{ME
Am¡a AbJ-AbJ pñW{V¶m| ‘| doJ H$s {Xem amer
A§{H$V H$s{OE, O¡gm {MÌ 16 ‘| Xem©¶m J¶m h¡&
‘mZ br{OE H$s nËWa H$s Mmb pñWa h¡&

t=0 t=1s
t=2s

t=3s

t=3s t=2s
t=1s

t=0s

v

v

v

v

v

v

v

v

{MÌ {MÌ {MÌ {MÌ {MÌ -12 : ZV Vb na ~m°bZV Vb na ~m°bZV Vb na ~m°bZV Vb na ~m°bZV Vb na ~m°b

ZrMo OmVr hþB©ZrMo OmVr hþB©ZrMo OmVr hþB©ZrMo OmVr hþB©ZrMo OmVr hþB©

{MÌ{MÌ{MÌ{MÌ{MÌ-14

{MÌ {MÌ {MÌ {MÌ {MÌ -13: ZV Vb na D$na H$sZV Vb na D$na H$sZV Vb na D$na H$sZV Vb na D$na H$sZV Vb na D$na H$s

Amoa ~m°b H$m J{V H$aZmAmoa ~m°b H$m J{V H$aZmAmoa ~m°b H$m J{V H$aZmAmoa ~m°b H$m J{V H$aZmAmoa ~m°b H$m J{V H$aZm
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gmoMmo Am¡a {dMma H$am ogmoMmo Am¡a {dMma H$am ogmoMmo Am¡a {dMma H$am ogmoMmo Am¡a {dMma H$am ogmoMmo Am¡a {dMma H$am o

nËWa H$m ‘mJ© H¡$gm h¡?
¶h Vmo ñnîQ> h¡ {H$ nËWa H$s J[V H$m ‘mJ©

d¥ÎmmH$ma h¡& BgH$s Mmb pñWa hmoVo hþE ^r
à{VjU doJ H$s {Xem ~XbVr ahVr h¡&

Bg àH$ma Bg {H«$¶mH$bmn ‘| h‘Zo AdbmoH$Z
{H$¶m {H$ qnS> H$s Mmb pñWa ahVo hþE ̂ r CgH$m
doJ ~XbVm ahVm h¡&

{H«$¶mH$bmn-8

hdm ‘| ’|$H$s JB© dñVw H$s J{V H$m
AdbmoH$Z

j¡{VO Ho$ gmW H$moB© H$moU ~ZmVo hþE EH$
nËWa H$mo hdm ‘| ’|${H$E& ¶h H¡$go J{V H$aVm
h¡? qnS> H$s J{V Ho$ ‘mJ© Am¡a CgHo$ doJ H$s
{Xem amer H$mo Xem©Vo hþE {MÌ It{ME&

³¶m nËWa H$s Mmb EH$ g‘mZ h¡? H¡$go?

³¶m J{V H$s {Xem EH$ g‘mZ h¡? H¡$go?

D$na Ho$ {H«$¶mH$bmn ‘| AmnZo XoIm {H$
Mmb Am¡a J{V H$s {Xem XmoZm| bJmVma ~XbVo
ahVo h¢&

³¶m Amn Hw$N> AÝ¶ CXmhaU Xo gH$Vo h¢, EH$
hr g‘¶ ‘| {OZ‘| qnS> H$s Mmb Am¡a J{V H$s
{Xem ~XbVr ahVr h¡?

D$na H$s VrZ J{V{d{Y¶m| Ho$ AmYma na Amn
{ZîH$f© {ZH$mb gH$Vo h¢ {H$ doJ ‘| n[adV©Z VrZ
àH$ma go hmo gH$Vm h¡&

1. {Xem pñWa ahVr h ¡ Am ¡ a Mmb
~XbVr h¡&

2. Mmb pñWa ahVr h¡, na J{V H$s {Xem ~XbVr
h¡&

3. EH$ hr g‘¶ ‘| Mmb Am¡a J{V H$s {Xem
XmoZm| hr ~XbVo h¢&

¶{X g‘¶ Ho$ gmW doJ n[ad{V©V hmoVm h¡,
Vmo Bgo Ag‘mZ J{V H$hVo h¢&

EH$ ~m°b H$s gVh na EH$ MtQ>r Mb
ahr h¡& BgH$s J{V ~XbVr h¡ ¶m
Zht?
EH$ Eogm CXmhaU Xr{OE, {Og‘| Ho$db
Mmb ~XbVr hmo, na J{V H$s {Xem ‘| H$moB©
n[adV©Z Z hmo&

ËdaU

h‘ {H$gr dñVw H$s Mmb ¶m CH$gr J{V H$s

{Xem ¶m XmoZm| H$mo hr ~Xb H$a dñVw H$m doJ

~Xb gH$Vo h¢& ha n[apñW{V ‘| dñVw H$s J{V H$mo

Ëd[aV J{V H$hm OmVm h¡& ËdaU eãX ‘| Bg ~mV

H$m ~moY hmoVm h¡ {H$ {H$VZr Vrd«Vm go {H$gr

dñVw H$s J{V ~Xb ahr h¡&

ËdaU {H$go H$hVo h¢? h‘ H¡$go H$h gH$Vo h¢

{H$ H$moB© qnS> Ëd[aV hmo ahm h¡?

¶{X {H$gr dñVw Ho$ doJ ‘| g‘mZ g‘¶m§Vamb

‘| g‘mZ n[adV©Z hmoVm h¡, Vmo Bgo EH$ g‘mZ

ËdaU H$hVo h¢&
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EH$ g‘mZ ËdaU doJ ‘| n[adV©Z Am¡a {b¶o

J¶o g‘¶ H$s AZwnmV hmoVm h¡& {H$gr dñVw H$s

ËdaU à{V BH$mB© g‘¶ ‘| CgHo$ doJ ‘| hmoZo dmbm

n[adV©Z h¡&

h‘ AnZo à{V{XZ Ho$ OrdZ ‘| AZoH$ ~ma

ËdaU H$m AZŵ d H$aVo h¢& CXmhaU Ho$ {bE ¶{X

h‘ ~g ¶m H$ma ‘| ¶mÌm H$a aho h¢, Vmo O~

MmbH$ E³grbaoQ>a H$mo X~mVm h¡, ~g ¶m H$ma ‘|

~¡R>o ¶mÌr ËdaU H$m AZŵ d H$aVo h¢& h‘ AnZo

eara go grQ> H$mo X~mVo h¢, ¶h ËdaU Ho$ H$maU

hr hmoVm h¡&

‘mZ br{OE {H$ h‘ EH$ H$ma Mbm aho h¢&

‘mZm {H$ h‘ erK«Vm go H$ma H$m doJ nhbo goH§$S>

‘| 30 {H$.‘r./K§Q>m go 35 {H$.‘r./K§Q>m Am¡a

{’$a Xÿgao goH§$S> ‘| 35 {H$.‘r./K§Q>m 40 {H$.‘r./

K§Q>m H$a XoVo h¢ Am¡a Bgr àH$ma à{V goH§$S> J{V

~‹T>mVo OmVo h¢&

Bg n[apñW{V ‘| ËdaU 5 {H$.‘r./K§Q>m/

goH§$S> h¡&

Bg àH$ma doJ ‘| n[adV©Z H$s Xa hr ËdaU h¡&

ËdaU H$m AW© Ho$db doJ H$m ~‹T>Zm hr Zht

h¡, doJ H$m KQ>Zm ^r h¡& CXmhaU Ho$ {bE O~

h‘ J{V H$aVr hþB© H$ma ‘| ~«oH$ bJmVo h¢, BgH$m

doJ bJmVma H$‘ hmoVm OmVm h¡& ~hþYm Bgo h‘

‘§XZ H$hVo h¢& O~ EH$ nËWa H$mo D$Üdm©Ya D$na

hdm ‘| ’o$H$m OmVm h¡, Vmo h‘ nËWa Ho$ doJ ‘|

‘§XZ H$m AdbmoH$Z H$a gH$Vo h¢, Bgr àH$ma Q´>oZ

H$m doJ Yrao-Yrao H$‘ hmoVo hþE CgH$m éH$ OmZm

¶h ^r ‘§XZ hr h¡&

A~ ‘mZ br{OE h‘ ~g ‘| ~¡R>o EH$ d¥ÎmmH$ma

nW na J{V H$a aho h¢& O~ h‘ Bg d¥ÎmmH$ma ‘mJ©

Ho$ ~mhar {H$Zmao H$s Amoa J{V H$aZo H$m à¶mg H$aVo

h¢, V~ h‘ ËdaU H$m AZŵ d H$aVo h¢&

ZrMo {X¶o J¶o {MÌ-17 H$m AdbmoH$Z H$s{OE&
¶h EH$ J{V {MÌ h¡, {Og‘| EH$ dñVw H$s EH$
d¥ÎmmH$ma ‘mJ© na AbJ-AbJ g‘¶m| ‘| J{V
Xem©B© JB© h¡& {XemVra H$s b§~mB© {H$gr {deof
OJh na doJ (Mmb) Ho$ n[a‘mU H$mo àX{e©V
H$aVr h¡ Am¡a Vra àË¶oH$ g‘¶ Cg ñWmZ na J{V
H$s {Xem H$mo gy{MV H$aVm h¡&

{H$g q~Xþ na Mmb g~go A{YH$ h¡?

J{V‘mZ dñVw na ËdaU h¡ ¶m Zht?

Bgr H$maU Mmb Am¡a doJ ‘| ñnîQ> A§Va h¡&
ËdaU H$mo Bg àH$ma n[a^m{fV H$a gH$Vo h¢ {H$
doJ n[adV©Z H$s Xa ËdaU h¡, {Og‘| Mmb Am¡a
{Xem XmoZm| ‘| n[adV©Z em{‘b h¡&

ËdaU ^r EH$ g{Xe amer h¡& doJ n[adV©Z
H$s {Xem ËdaU H$s ^r {Xem h¡&

SI nÕ{V ‘| ËdaU H$s BH$mB© ‘rQ>a/goH§$S>
m/s2 h¡&

A

B C

{MÌ {MÌ {MÌ {MÌ {MÌ -15 : J{V {MÌJ{V {MÌJ{V {MÌJ{V {MÌJ{V {MÌ
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gmo{ME-MMm© H$s{OE&

300 {H$.‘r./K§Q>o Ho$ EH$ g‘mZ pñWa doJ go
J{V H$aZo dmbr H$ma H$m ËdaU ³¶m h¡?
{H$g‘| ËdaU A{YH$ h¡? EH$ hdmB© OhmO ‘|
{OgH$m doJ Xg goH§$S> ‘| 1000 {H$.‘r./
K§Q>m go 1005 {H$.‘r./K§Q>m hmo OmVm h¡
AWdm EH$ ñHo$Q> ~moS>© ‘| {OgH$m doJ EH$
goH§$S> ‘| 0 {H$.‘r./K§Q>m go 5 {H$.‘r./K§Q>m
hmo OmVm h¡&
EH$ dmhZ 100 {H$.‘r. à{V K§Q>o Ho$ doJ go
gab aoIm ‘| J{V H$aVo hþE 10 goH§$S> ~mX
EH$X‘ éH$ OmVr h¡& CgH$m ËdaU ³¶m h¡?
AmnHo$ {‘Ì Ho$ Bg H$WZ H$mo ghr H$s{OE
"ËdaU go Bg ~mV H$m ~moY hmoVm h¡ {H$
{H$VZr Vrd«Vm go dñVw H$s pñW{V ~XbVr h¡&

EH$ g‘mZ Ëd[aV J{V Ho$ g‘rH$aU
EH$ dñVw EH$ g‘mZ ËdaU go gab aoIm ‘|

J{V H$a ahr hmo Vmo,
{’$a,

‘mZ {b{OE t = 0 hmoZo na doJ u  h¡ Am¡a t
goH§$S> Ho$ ~mX doJ v hmo OmVm h¡& BZ  “ t” goH§$S>
‘| dñVw H$m {dñWmnZ S h¡, O¡gm {MÌ 16 ‘|
{XIm¶m J¶m h¡&

EH$ g‘mZ ËdaU H$s n[a^mfm H o $
AZwgma

ËdaU,

My§{H$ qnS> H$m ËdaU EH$ g‘mZ h¡

na h‘ OmZVo h¢ {H$

AmJo h‘ g‘rH$aU (2) ‘| g‘rH$aU (1) Ho$
nXm| H$mo à{VñWm{nV H$aVo h¢&

   H$mo g‘rH$aU (2) ‘| à{VñWm{nV H$s{OE& V~

      ut + ½ a t2      s .................  (3)

g‘rH$aU ,  go

g‘rH$aU 2  ‘|  t Ho$ ‘mZ H$mo à{VñWm{nV
H$s{OE& V~

u

s

v
at 't'at  t= 0s

v – u
   t

a =

doJ ‘| n[adV©Z
       {b¶m J¶m g‘¶

ËdaU =

Δv
Δt

{ñWam§H$=a =

{MÌ {MÌ {MÌ {MÌ {MÌ -16

v – uat =
v    .................  (1)u+at =

v + u
   2

Am¡gV doJ =

{dñWmnZ
  {b¶m J¶m g‘¶Am¡gV doJ    =

v + u
   2

=
s
t

.................  (2)

v u+at=

u + at + u
2

=
s
t

2u + at
2

=
s
t

 =v u+at=

v – u
   a

t =
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J[V Ho$ {ZåZ{b{IV g‘rH$aU h¡,

åÁzb :
1. ¶{X dñVw H$s Mmb ‘| d¥{Õ hmo ahr h¡, Vmo doJ

H$s {Xem Am¡a ËdaU H$s {Xem XmoZmo EH$ hr
h¢&

2. ¶{X dñVw H$s Mmb H$‘ hmo ahr h¡, Vmo doJ H$s
{Xem Am¡a ËdaU H$s {Xem EH$-Xÿgao Ho$ {dnarV
hmoVr h¢& Eogr pñW{V ‘| EH$ {ZpíMV g‘¶
na doJ eyÝ¶ hmo OmVm h¡&

3. {H$gr OJh {H$gr jU {H$gr qnS> H$s Mmb
eyÝ¶ hmoZo na ̂ r ¶{X Cg na ËdaU H$m¶© H$a
ahm hmo, Vmo {n§S> dmng ËdaU H$s {Xem ‘|
bm¡Q>Vm h¡ Am¡a bJmVma J{V H$aVm ahVm h¡
(nËWa H$mo D$na hdm ‘| ’|$H$Zo H$s Xem Ho$
g‘mZ)

åÁzb :  O~ h‘ J{V Ho$ g‘rH$aUm| H$m
Cn¶moJ H$a aho h¢, Vmo h‘| {ZåZ ~mVm| H$mo ¶mX
aIZ| ‘| gmdYmZr ~aVZr Mm{hE&

{ZX}e q~Xþ H$mo gab aoIm na Mw{ZE& do
n[a‘mU Omo {ZX}e q~Xþ Ho$ XmBª Amoa hmoVo h¢,
do YZmË‘H$ ‘mZo OmVo h¢ Am¡a do n[a‘mU Omo
~mBª Amoa hmoVo h¢, F$UmË‘H$ ‘mZo OmVo h¢&

{dñWmnZ H$mo ^r ghr {M• go ì¶³V H$aZm
‘hËdnyU© h¡& YZmË‘H$ {Xem (XmBª Amoa) ‘|
{dñWmnZ YZmË‘H$ ‘mZm OmVm h¡ Am¡a F$UmË‘H$
{Xem ({ZX}e q~Xþ ~mBª Amoa) ‘| {dñWmnZ
F$UmË‘H$ ‘mZm OmVm h¡&

CX²Xoí¶
ZV nW na J{V H$aVr hþB© dñVw H$m doJ Am¡a
ËdaU kmV H$aZm&
Xÿar Am¡a g‘¶ H$m àXe©Z H$aVo hþE J«m’$ ItMZm&

Amdí¶H$ gm‘J«r
H§$Mo, g‘mZ Zmn H$s nwñVH|$, ßbmpñQ>H$ H$s b§~r

Zbr, {S>{OQ>b K‹S>r Am¡a ñQ>rb H$s EH$ ßboQ>&
{d{Y

200 go.‘r. b§~r ßbmpñQ>H$ H$s EH$ Zbr
br{OE& Bgo b§~mB© ‘| AmYm H$m{Q>E& Zbr Ho$ BZ
XmoZm| ̂ mJm| H$mo nW ~ZmZo Ho$ {bE Cn¶moJ H$s{OE&
nW H$s b§~mB© ‘| go.‘r. ‘| {ZemZ bJmBE& Zbr
H$m EH$ {gam nwñVH$m| na a{IE Am¡a Xÿgam {gam
’$e© na& {MÌ ‘| Xem©E AZwgma Zbr Ho$ {ZMbo
^mJ Ho$ ZrMo ñQ>rb H$s ßboQ> a{IE& ZrMo H$m
nmR²>¶m§H$ eyÝ¶ ‘m{ZE&

Eogm H§$Mm br{OE, {OgH$m AmH$ma Zbr
Ûmam ~Zm¶o J¶o nW na ñdV§ÌVm nyd©H$ J{V H$aZo
Ho$ {bE H$m’$s hmo& A~ EH$ {ZpíMV Xÿar (bJ^J
40 go.‘r.) go nW na Bgo ñdV§Ì J{V H$aZo Ho$
{bE N>mo{‹S>E& O¡go hr H§$Mm N>mo‹S>m OmVm h¡,
{S>{OQ>b K‹S>r Mmby H$s{OE&

v -u
   a

sv + u
   2 =( (( (

v2 – u2     2as.................  (4)=

v u+at=
s     ut + ½ a t2=

v2 – u2     2as=

{MÌ {MÌ {MÌ {MÌ {MÌ -17 {MÌ {MÌ {MÌ {MÌ {MÌ -18
{H$Vm~|

Q́>¡H$

ñQ>rb ßboQ>

n«¶moJembm {H«$¶mH$bmn

– O +
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¶h nW na ZrMo H$s Amoa J{V H$aVm h¡ Am¡a
ñQ>rb H$s ßboQ> go Q>H$amVr h¡& O¡go hr Q>H$amZo H$s
AmdmO CËnÞ hmoVr h¡, {S>{OQ>b K‹S>r H$mo ~§X H$a
Xr{OE& ¶hr à¶moJ Cgr D§$MmB© go Xmo go VrZ ~ma
XþhamBE Am¡a g‘¶ Ho$ n[a‘mU ZrMo gmaUr VrZ
‘| A§{H$V H$s{OE&

Vm{bH$m-4

¶hr à¶moJ {^Þ-{^Þ Xÿ[a¶m| Ho$ {bE XþhamBE,
O¡gm D$na ~Vm¶m J¶m h¡&

Am¡gV g‘¶ Am¡a 2S/t2  H$m ‘mZ àË¶oH$ Xÿar
Ho$ {bE kmV H$s{OE& ³¶m ¶h ËdaU Ho$ ~am~a
hmoJm? ³¶m|?

D$na gmaUr ‘| {X¶o J¶o Am§H$‹S>m| Ho$ AmYma na
Xÿar-g‘¶ J«m’$ It{ME&

Eogm hr à¶moJ nW Ho$ {d[^Þ PwH$md Ho$ {bE
H$s{OE Am¡a ha pñW{V Ho$ {bE ËdaU H$m ‘mZ
kmV H$s{OE&

³¶m nW Ho$ PwH$md Am¡a ËdaU Ho$ ~rM H$moB©
g§~§Y h¡?
{d{^Þ PwH$mdm| Ho$ {bE ItMo J¶o Xÿar-g‘¶
J«m’$ go ³¶m kmV hmoVm h¡?
¶hr à¶moJ H§$Mo Ho$ ñWmZ na bmoho Ho$ N>moQ>o go

qnS> go H$s{OE& D$na ~Vm¶o AZwgma ËdaU kmV
H$s{OE& Am¡a Xÿar-g‘¶ J«m’$ Ir§{ME&

Vb Ho$ PwH$mdm| go g§~§{YV {d[^Þ ËdaU Ho$
AnZo {dMma ñnîQ> H$s{OE&
CXmhaU 1

EH$ H$ma 2 ‘r./g|  Ho$ ËdaU go {dlm‘
AdñWm go J{V  H$aZo bJVr h¡, 10 goH§$S> ‘o V¶
H$s J¶r Xyar kmV H$s[OE&

hchchchchc

10n =  g|.

2a =  ‘r/g| 2

0u =  ‘r/g|
‘wë¶m| H$mo gwÌ ‘o {dñWm{nV H$aZo na

1
2nS u a n⎡ ⎤= + −⎢ ⎥⎣ ⎦

10 2 10
2

⎡ ⎤= + −⎢ ⎥⎣ ⎦

212
2

x=

= 21‘r
CXmhaU 2

EH$ H$ma 15 ‘r/g| doJ go J{V Ama§̂  H$aVr
h¡ dh 5 g|H$X ~mX ~«oH$ H$s ghm¶Vm go éH$Vr h¡
‘§XZ kmV H$s[OE&

hc
t = 5 g|
v = 0  ‘r/g|
u = 15  ‘r/g|
a = ?
v = u+at

o = 15+(ax5)

15
5

a −
=

a = -3 ‘r/g|2

Xÿar , S
(go.‘r.)

g‘¶ t (s) Am¡gV
g‘¶ t

2S/t2

t1 t2 t3
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CXmhaU 3
EH$ ~g àma§{^H$ doJ 4 ‘r/g| go McVr h¡

~«oH$ cJmZo na 0.5 ‘r/go2 H$o ‘§XZ go 12 go.
~mX éH$Vr h¡ àma§{^H$ doJ VWm ~«oH$ cJmZo Ho$
~mX ~g X²dmam V¶ H$s J¶r Xÿar kmV {H${OE&

hchchchchc
 a = 0.5 ‘r/g|2

v = 0  ‘r/g|
t  = 12  ‘r/g|
u  = ?
v = u+at
o = u + (-0.5x12)
o = u-6
u = 6 ‘r/g|
~g H$m àma§{^H$ doJ 6 ‘r/g| hmoJr

21
2

S ut at= +

( ) 2112 6 ( 0.5 12 )
2

x x= + −

172 (72)
2

= −

36  ‘r
~g ~«oH$ cJmZo Ho$ ~mX 36 ‘r Xþar V¶ H$aVr

h¡&
CXmhaU 4

EH$ dmhZ 54 {H$.‘r./K§Q>o H$s Mmb go J{V
H$a ahm h¡& Bg na {g¾b bmBQ> go 400 ‘rQ>a Xÿa
EH$ q~Xþ (ñWmZ) L na ~«oH$ bJm¶m J¶m& ~«oH$
bJmZo Ho$ EH$ {‘ZQ> ~mX {g¾b bmBQ> Ho$ gmnoj
dmhZ H$s pñW{V kmV H$s{OE& ¶{X ËdaU a = -
0.3 {‘/goH§$S> h¡&

hb

My§{H$ ~«oH$ bJmZo Ho$ ~mX dmhZ EH$ g‘mZ

‘§XZ go J{V H$a ahm h¡, “t” goH§$S> ~mX ¶h {dam‘
H$s AdñWm H$mo àmßV H$aoJm&

h‘ OmZVo h¢

v   =  u+at

¶hm§ u = 54 {H$.‘r./K§Q>m = 54 x 5/18 =15 ‘r/go

v = 0 {dam‘mdñWm ‘| AmZo Ho$ H$maU

a = -0.3‘r/go

h‘| àmßV,

V¶ H$s JB© Xÿar

                  = 375 ‘r

AV… ¶{X ~«oH$ bJmZo Ho$ {bE EH$ {‘ZQ> ~mX
dmhZ H$s {g½Zb bmBQ> go Xÿar l hmoJr, Vmo
l = L – s = 400 – 375 = 25 ‘rQ>a&

CXmhaU 5

EH$ g‘mZ ËdaU go gab aoIm ‘| J{V H$aVo
hþE qnS> H$s aoIm Ho$ ‘Ü¶ q~Xþ na J{V ³¶m
hmoJr?

hb

‘mZ {b{OE EH$ g‘mZ ËdaU “a” h¡ Am¡a
aoIm Ho$ Xmo q~XþAm| Ho$ ~rM H$s Xÿar s h¡& àma§{^H$
Am¡a A§{V‘ doJ H«$‘e… u Am¡a v

J{V Ho$ g‘rH$aU go

–15
–0.3

=t = 50s

 u2

2as =

v2 – u2     2as.................  (1)=
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7
EH$ H$U 9 ‘r./go. Ho$ àma§{̂ H$ doJ go nyd© H$s Amoa J{V

H$a ahm h¡& Bg na npíM‘ H$s Amoa go 2 ‘rQ>a/go2 H$m ËdaU
bJ ahm h¡& BgH$s J{V Ho$ nm§Mdo goH§$S> ‘| BgHo$ Ûmam V¶ H$s
JB© Xÿar H$s JUZm H$s{OE&

hbhbhbhbhb
àma§[^H$ doJ u = +9 ‘rQ>a/goH§$S>
ËdaU  a = -2 ‘r./go.2

s

u M v0
v

{MÌ {MÌ {MÌ {MÌ {MÌ -19

‘mZm {H$ aoIm Ho$ ‘Ü¶ {~§Xþ na ‘M’ qnS> H$s
J{V v0 h¡&

ZrMo {X¶o J¶o J{V Ho$ g‘rH$aU H$m Cn¶moJ
H$aZo na

      g‘rH$aU  (1), go

2 2
2 2
0 2

v uv u−
= +

 
2 2 2

2
0

2
2

v u uv − +
=

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6
EH$ H$ma {dam‘mdñWm Ho$ EH$ g‘mZ ËdaU

“a” go “t” goH§$S> VH$ J{V H$aVr h¡& Bg ¶mÌm Ho$
XmoamZ H$ma H$s Am¡gV Mmb ³¶m h¡, ¶{X H$ma
grYr g‹S>H$ na J{V H$a ahr h¡&

hbhbhbhbhb
H$ma {dam‘mdñWm go MbZm ewê$ H$aVr h¡& AV… u = 0
t goH§$S> ‘| V¶ H$s JB© Xÿar

2

2
at

v
t

⎡ ⎤
⎢ ⎥
⎣ ⎦=

2
at

=

h‘ OmZVo h¢, v u at= +
O = 9 – 2 t

h‘| àmßV  t = 4.5 goH§$S>
A~ h‘ H$U Ûmam 1/2 goH§$S> ‘| AWm©V 4.5 go

5 go
‘mZcmo t = 4.5 goH§$S> na u = O

V~ 1/2 g|H$S> ‘| V¶ H$s J¶r Xyar
 

21
2

S at=

   = 1/4‘r
nm§Md| goH§$S> ‘| V¶ H$s JB© Hw$b Xyar

   S0 = 2s = 2 ( ¼ ) = ½ ‘r.

Bg àíZ ‘| ËdaU H$s {Xem doJ H$s {Xem Ho$
{dnarV h¡&

‘mZ br{OE “ t” g‘¶ ‘| H$U gab aoIm na
EH$ ~ma J{V nyU© H$aVm h¡&

v0
2 – u2 =

v2 – u2

2

√v0 = v2 + u2

2

=
1
2

s a t2

Hw$b V¶ H$s JB© Xÿar
  {b¶m J¶m g‘¶

Am¡gV Mmb   =

s

u=9‘r./go‘r./go‘r./go‘r./go‘r./go

t=5s t=4.5s

t=4.5s
a=2‘r./go ‘r./go ‘r./go ‘r./go ‘r./go 2

rest

{MÌ {MÌ {MÌ {MÌ {MÌ -20 : H$U H$s J{VH$U H$s J{VH$U H$s J{VH$U H$s J{VH$U H$s J{V

[  ]=
1
2

s x 2 x 1
2

2
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J{V EH$ gmnoj hmoVr h¡& J{V H$s AdñWm ‘| hmoZm XoIZo dmbo na {Z ©̂a H$aVm h¡&
qnS> Ûmam Mbo J¶o nW H$s b§~mB© H$mo Xÿar H$hVo h¢, O~{H$ {dñWmnZ EH$ {ZpíMV {Xem ‘| qnS> Ûmam
V¶ H$s JB© Ý¶yZV‘ Xÿar H$mo H$hVo h¢&
Am¡gV Mmb, BH$mB© g‘¶ ‘| V¶ H$s JB© Xÿar h¡ Am¡a BH$mB© g‘¶ ‘| EH$ {ZpíMV {Xem ‘| {dñWmnZ, doJ
h¡&
VmËH$m{bH$ Mmb {H$gr EH$ {ZYm©[aV jU ‘| Mmb h¡, Omo ¶h kmV H$amVr h¡ {H$ {n§S> H$s pñW{V {H$VZr
Vrd«Vm go ~Xb ahr h¡&
{H$gr {ZpíMV {Xem ‘| Mmb hr doJ h¡&
doJ Ho$ pñWa hmoZo na J{V EH$g‘mZ hmoVr h¡&
qnS> ‘| ËdaU hmoVm h¡, O~ qnS> H$m doJ n[ad{V©V hmoVm h¡&
ËdaU doJ n[adV©Z H$s Xa h¡&
¶{X ËdaU pñWa h¡, Vmo dh J{V EH$ g‘mZ Ëd[aV J{V H$hbmVr h¡&
J{V Ho$ g‘rH$aU h¢-

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. Tuo EÁ{∫ ƒzT ™ı MÆÁ EÊo∫ “{?(AS1)

2. uÀs∫ nƒ∫m N˛Á MÆÁ oÁnúÆ| “{? (AS1)

3. EÁú N{˛Ãz N˛“ ÃN˛oz “Áz uN˛ uúÊg Tuo EƒÀsÁ ™ı “{? MÆÁ Æ“ LN˛ ÃÁ™ÁãÆ ¬qm “{? (AS1)

4. EÁ{Ão ƒzT MÆÁ “{? (AS1)

5. EÁ{Ão Tuo (YÁ¬) MÆÁ “{? (AS1)

6. oÁnN˛Áu¬N˛ Tuo MÆÁ “{? (AS1)
7. nƒ∫m N˛Á Es| EÁú MÆÁ Ã™^oz “{? (AS1)

E•ÆÁÃ ™ı ÃÏáÁ∫

‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX‘w»¶ eãX
     gmnoj, Xÿar, {dñWmnZ, Am¡gV Mmb, Am¡gV doJ, VmËH$m{bH$ Mmb (Mmb), doJ,

ËdaU, gab aoIr¶ J{V&

“™åz MÆÁ ÃyQÁ?

v u+at=
s     ut + ½ a t2=

v2 – u2     2as=
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II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. Xmo H$ma A Am¡a B H$s Xÿar g‘¶ J«m’$ {X¶m J¶m ho& H$m¡Zgr H$ma H$s
J{V A{YH$ h¡? {MÌ 1 Xo{IE&(AS1)

2. EH$ [n§S> H$mo EH$ {ZpíMV q~Xþ “ O” go N>mo‹S>m OmVm h¡ Omo EH$ pñWa
ËdaU go J{V (XmobZ) H$aVr h¡& 5 goH|$S> Ho$ A§V na BgH$m doJ 1.5 m/

s h¡& N>R>d| goH|$S> Ho$ A§V na dh éH$ OmVr h¡ VWm {’$a go nrN>o H$s Amoa Mb n‹S>Vr h¡& Cg qnS> H$m
éH$Zo go nhbo H$m AZwàñW kmV H$s{OE& Cg doJ H$m {ZYm©aU H$s{OE {Oggo dh qnS> q~Xþ O nhþ±MoJm
? (27m, -9 m/s) (AS1)

3.   EH$ 50m b§~r aob 10m/s Ho$ g‘doJ go Mb ahr h¡& aob Ûmam EH$ {~Obr Ho$ I§̂ o Am¡a 250 m b§~o
nwb H$mo nma H$aZo ‘| {H$VZm g‘¶ bJoJm? (5s , 30s) (AS1)

4. {H$gr qnS> Ho$ {bE Xyar-g‘¶ J«m’$ It{ME, ¶{X BgH$s EH$ g‘mZ Ëd[aV Mmb h¡&
5.   Xÿar g‘¶ J«m’$ It{ME, ¶{X qnS> H$s Mmb ‘| EH$ g‘mZ ‘§XZ hmo ahm h¡&
6. Yyoz N˛y EÁ{Ão YÁ¬ rÁo N˛yu\L, Æut ƒ“ 100 ™yb∫ N˛y tÓ∫y 4 ÃzNÊ˛g ™ı oÆ N˛∫oÁ “{? Æut ƒ“ 50

™yb∫ 2 ÃzNÊ˛g ™ı tÁ{‰goÁ “{, oÁz GÃNz˛ §Á∫z ™ı EÁú MÆÁ N˛“ıTz@ (25 ™yb∫ / ÃzNÊ˛g) (AS2)

7. EH$ H$ma AnZr ¶mÌm Ho$ g‘¶ Ho$ nydm©Y© ‘| 80 {H$.‘r./K§Q>o Ho$ doJ go J[V H$aVr h¡ Am¡a CÎmamY©
‘| 40 {H$.‘r./K§Q>o Ho$ doJ go& H$ma H$s Am¡gV Mmb kmV H$s{OE& (60 {H$.‘r./K§Q>o)(AS7)

8. EH$ H$U nhbo nm±M goH§$S> ‘| 10 ‘rQ>a H$s Xÿar V¶ H$aVm h¡ Am¡a AJbo 3 goH§$S> ‘| Xg ‘rQ>a H$s Xÿar
V¶ H$aVm h¡& ¶h ‘mZVo hþE {H$ ËdaU EH$g‘mZ h¡& àma§{^H$ doJ, ËdaU Am¡a AJbo 2 goH§$S> ‘| V¶

H$s JB© Xÿar kmV H$s{OE&(AS7) 27 1/ , / ,8.33 .
6 3

m s m s m⎛ ⎞
⎜ ⎟
⎝ ⎠

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. ¶{X doJ pñWa hmo, Vmo ³¶m Am¡gV doJ H$ht ^r VmËH$m{bH$ doJ go {^Þ hmo gH$Vm h¡? ¶{X hm±
Vmo CXmhaU Xr{OE Am¡a ¶{X Zht Vmo H$maU ~VmBE& (AS2)

2. AmnZo H$Nw>E Am¡a IaJmoe Ho$ ~rM bJo Xm¡‹S> H$s H$hmZr gwZr hr hmoJr& do XmoZm| EH$ gmW AnZo AbJ-
AbJ pñWa J{V Ho$ gmW bú¶ H$s Amoa EH$ hr g‘¶ na Xm¡‹S>o& Xm¡‹S> Ho$ Xm¡amZ IaJmoe EH$ ñWmZ na
Wmo‹S>r Xoa Ho$ {bE Amam‘ H$aZo bJm& bo{H$Z H$Nw>Am Yr‘r J{V go MbVm ahm Am¡a bú¶ na IaJmoe
go nhbo nhþ±M J¶m& IaJmoe CR>m Am¡a VoOr go ̂ mJm& Cgo ‘mby‘ hþAm {H$ H$Nw>Am Xm¡‹S> OrV MwH$m h¡&
Bg H$hmZr Ho$ {bE Xÿar Am¡a g‘¶ H$m AmboI {MÌU H$s{OE& (AS5)

3.  {dam‘mdñWm ‘| I‹S>r EH$ ~g go EH$ ‘Zwî¶ 48 ‘rQ>a Xÿa h¡& ~g 1 ‘rQ>a/go2 Ho$ ËdaUgo J{V H$aZm
ewê$ H$aVr h¡& R>rH$ Cgr g‘¶ ‘Zwî¶ 10 ‘rQ>a/go H$s EH$ g‘mZ J{V go Xm¡‹S>Zm ewê$ H$aVm h¡& dh
H$‘ go H$‘ g‘¶ kmV H$s{OE, O~ ‘Zwî¶ ~g H$mo nH$‹S> boVm h¡&(AS7)(8s)

A

B

t
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Ã“y G∫ YÏuåL@

 1. LN˛ ƒÀoÏ tΩƒÁ∫Á uåu≈Yo ut∆Á ™ı oÆ N˛y TÆy tÓ∫y [ ]
a) YÁ¬ b) uƒÀsÁúå c) ƒzT d) nƒ∫m

2. Æut ƒÀoÏ uÀs∫ ƒzT Ãz Tuo N˛∫oy “{ oÁz GÃz [ ]
a)  YÁ¬ b) Ã™Áå nƒ∫m c) Ã™YÁ¬ d) EÁÃ™Áå Tuo

3. \§ ƒÀoÏ Nz˛ ƒzT ™ı úu∫ƒo|å “ÁzoÁ “{ oÁz GÃz MÆÁ N˛“oz “{@ [ ]
a)  uÀs∫ Tuo b) Ã™Áå nƒ∫m c) Ã™Áå Tuo d) EÃ™Áå Tuo

4. Æut Tuo™Áå ƒÀoÏ N˛Á nƒ∫m uÀs∫ “Áz oÁz GÃ Tuo N˛Áz [ ]
a)  uÀs∫ Tuo b) Ã™Áå nƒ∫m c) Ã™ ƒzT d) oÁnN˛Áu¬N˛ ƒzT

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. Æut LN˛ ƒÀoÏ j¬Áƒ o¬ ú∫ Tuo N˛∫oy “{ oÁz GÃN˛Á nƒ∫m osÁ ƒzT rÁo N˛∫åz Nz˛ u¬L üÆÁzT N˛yu\L
osÁ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. Ã™Tuo N˛Áz Ã™^åz Nz˛ u¬L üÆÁzT N˛∫ GÃ ú∫ u∫úÁzb| u¬uQL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. EÁúNz˛ N˛qÁ Nz˛ uƒtΩÆÁus| \Áz 100 ™y osÁ 200 ™y N˛y tÁ{g ™ı ßÁT ¬zoz “{ GåN˛y EÁ{Ão YÁ¬ rÁo N˛∫
GÃ ú∫ u∫úÁzb| u¬uQL-

2. ¶[X VrZ J|X| EH$ hr g‘¶ na EH$ nhm‹S>r H$s MmoQ>r go ZrMo J{V àma§^ H$aVr h¢& {MÌ 2 Xo{IE Am¡a
~VmB¶o H$m¡Zgr Jo§X g~go nhbo ZrMo nhþ§MVr h¡& AnZm CÎma ñnîQ> H$s{OE&
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h_ h_mao Mmam| Amoa dñVwAm| H$mo J{V H$aVo hþ̀ o
XoIVo h¢& h_Zo {nN>bo AÜ`m` J{V _| doJ Am¡a
ËdaU H$s g§H$ënZmAm| Ho$ {df` MMm© H$s h¡&

àmMrZ ẁJ Ho$ Xme©{ZH$  J{V Ho$ AÜ``Z _|
A{YH$ é{M {XImB©& CZHo$ _pñVîH$ _| EH$ àíZ
bS>mB© H$aVo ahVm Wm {H$ H$mos dñVw H$mo AnZo Amn
Mmo‹S>X| Vmo CgH$s àmH¥${VH$ pñW{V Š`m hmoJr? h_mar
gm_mÝ` g§doXZm `h H$hVr h¡ {H$ n¥Ïdr na ha
J{Verb dñVw H$mo Hw$N> g_` Ho$ {b ò Iwbm N>moS>
{X`m Om` Vmo dh Yrao-Yrao AnZo Amn pñWa AdñWm
_| Am Om òJr& Š`m hmoVm h¡ O~ Amn gmBH$m H$mo
noS>b _maZm N>moS> X|Jo?

Oam gmo[M ò {H$ AañVw, Cg g_` H$o _hmZ
Xme©{ZH$ Zo `h {ZîH$f© {ZH$mbm {H$ n¥Ïdr Ho$ ha
dñVw H$s àmH¥${VH$ pñW{V CgHo$ pñWa ahZo _| hr h¡&
CgZo gmoMm {H$ EH$ pñWa dñVw H$s pñW{V H$mo
g_PmZo H$s H$moB© Amdí`H$Vm Zht h¡ Š`m| {H$ H$moB©
^r J{Verb {nÊS> àmH¥${VH$ ê$n go pñWa AdñWm
_| AmOmVm h¡&

Jo{b{b`m| Zo `h H$hVo hþ`o AmYw{ZH$ {dkmZ
H$mo OÝ_ {X`m {H$ EH$ J{Verb dñVw AnZo J{V
H$s AdñWm _| V~ VH$ ahVr h¡ O~ H$a Cg na
H$moB© ~mø ~b H$m`© Z H$a|&

Jo{b{b`mo Zo Xmo gab gamhZr` à`moJm| H$mo bo
Am ò& dh {MH$Z YamVb na {VaN>o Vb go à`moJ
{H$`m Am¡a {ZarjU {H$`m {H$ {OVZm {MH$Zm V` h¡

AnZr Xÿa J|X Mbr& {g VH©$U (Argument) H$mo AmJo
~T>mVo hþ̀ o CgZo ̀ h {ZîH$f© {ZH$bm {H$ ̀ {X YamVb
{MH$Zm h¡ Vmo JoÝX {Za§Va MbVr ahr O~ VH$ H$moB©
Xÿgar dñVw go CgH$m gm_Zm Z hmo& (dmñV{dH$ {díd
_| Bg Vah Ho$ YamVb H$m H$moB© ApñVËd Zht h¡&

1 (a)        1 (b)     1 (c)
{MÌ 1 (a)      {ZMbr J{V{ZMbr J{V{ZMbr J{V{ZMbr J{V{ZMbr J{V
(b) Cnar J{V ( upward motion)
(c) g_Vb na J{V(motion on a plane surface)

{MÌ 1 (a) _| Xem©̀ m| AZwgma CgZo {ZarjU
{H$`m {H$ OH$ EH$ EH$ Š`m T>bmd na bwT>H$Vm h¡,
V~ dh n¥Ïdr H$s JwéËdmH$f©U e{ŠV go J{V nH$S>
boVm h¡&

{MÌ 1 (b) _| O~ EH$ dñVw {VaN>o V` na D$na
H$s Amoa bwT>H$Vr h¡, Vmo CgH$s J{V KQ>Vr h¡& A~
h_ H$ënZm H$a|Jo {H$ EH$ H§$`m EH$ g_ YeV` na
J{V H$a ahm h¡ O¡go {H$ {MÌ 1(c) _| Xem©`m J`m h¡
CgH$s J{V A{YH$ ̀ m H$_ hmoZo Ho$ {b ò H$moB© H$maU
Zht h¡& Bg{b`o dh pñWa doJ go MbVr ahVr h¡&

AÜ¶m¶

3 J{V Ho$ {Z`_
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FÃ à`moJ go Jbr{b`mo FÃ {ZîH$f© na ú“ÏÂYz uN˛
Omo AañVw Ho$ EH$ dñVw Ho$ pñWa ahZo H$s H$¡úZm Ho$
{déÕ h¡&

{MÌ 2 (a) (b) {d{^Þ T>bmd go {VaN>o V` na
J{V&. (c) {VaN>o YamV` go g_ YamV` na J{V
{ZarjU {H$`m

Jo{b{b`m| Zo {MÌ 2 (a) ̀ o {XIm ò AZwgma  H§$Yz
H$mo Ama§{^H$ D§$MmB© go T>bm`m J`m& V~ dh
JwéËdmH$f©U ~b go bwS>H$m Am¡a {\$a dh T>bmd Ho$
D$na Om òJr O~ VH$ dh Ama§{^H$ D§±MmB© VH$ Zht
nhþ±MVr& CgHo$ níMmV CgZo H$moU H$mo H$_ {H$`m
Am¡a {MÌ 2 (b) _| Xem©̀ m| AZwgma dhr à`moJ {H$`m&
H§$Mm CgH$s D±$MmB© na D$na T>bm bo{H$Z Bg ~ma
CgH$mo Am¡a AmJo OmZm Wm& BgH$m AW© h¡ CgHo$ Ûmam
V` H$s JB© Xÿar A{YH$ h¡& D$na Ho$ T>bmd H$mo H$moU
D$na Ho$ T>bmd Ho$ H$moU H$mo H$_ H$a, CgZo {ZarjU
{H$`m Am¡a dhr n[aUm_ nm`m& Cgr D§$MmB© na nhþ±MZo
Ho$ {b`o J|X H$mo ha ~ma Am¡a Xÿa OmZm nS>m&

CgHo$ _pñVîH$ _| àíZ CR>m {H$ Cgr D±$MmB©
na nhþ±MZo Ho$ {b`o `{X T>bmd Z hmo Vmo Cgo
{H$VZr Xÿa OmZm nS>oJm? {MÌ 2 (c)  _| Xem©E

AZwgma Š`m| {H$ ̀ hm± T>bmd Zht h¡, Cgo EH$ g_mZ
doJ Ho$ gmW {Za§Va MbZo ahZm nS>oJm& dh `h
{ZîH$f© {ZH$mbm {H$ ̀ {X dñVw H$mo ~mø H$maH$m| go
Ny>Q> hmo Vmo J{Verb dñVw H$s àmH¥${VH$ pñW{V H$mo
g_J{V H$hVo h¢& Amn BZ à`moJm| Ho$ {df` _| Š`m
H$hmoJo? J{Verb dñVw H$mo amoH$Zo Ho$ {b ò Š`m H$moB©
~mø ~b H$s Amdí`H$Vm h¡? Bg à`moJ go h_ ̀ h
H$h gH$Vo h¢ {H$ EH$ dñVw AnZr g_J{V _| ahoJm
O~ VH$ Cg na EH$ ~b Bg na H$m ©̀ H$ao&

Jo{b{b`m| Zo EH$ Eogo {d≈d H$s H$ënZm H$s
Ohm± na Kf©U Zht h¡ bo{H$Z `h dmñVd _| g§^d
Zht h¡ Š`m| {H$ Kf©U Omo J{V H$mo à^m{dV H$aVm h¡,
AnZo X¡{ZH$ OrdZ H$s _w»` ŷ{_H$m uåßÁoy h¡&
CXmhaU Ho$ {b`o `{X Kf©U Zht hmoVm Vmo ^y{_ na
MbZm, Am¡a VoOr go MbVr hþB© H$ma H$mo amoH$Zm ̀ h
g~ h_mao {b ò g§̂ d Zht hmoJm& Kf©U Ho$ {~Zm H$s
ear[aH$ H$m ©̀ H$aZm ~hþV H${R>Z h¡& àmW{_H$ ñVa
na Omo {dMma AañVw Am¡a Jobr{b`mo Zo àñVwV {H$ ò,
Cg na ga AmBgH$ Ý ỳQ>Z Zo VrZ _m¡{bH$ {Z`_
àñVwV {H$`o Omo ~b Am¡a J{V _| n[adV©Z Ho$ ~rM
_| g§~§Y H$mo g_PmVo h¢& ̀ o VrZ {Z`_ Ý ỳQ>Z Ho$ J{V
Ho$ {Z`_ Ho$ ê$n _| bmoH$à` h¡&

J{V H$m nhbm {Zµ̀ _
J{V H$m nhbm {Z`_ Bg Vah H$hm Om gH$Vm

h¡& àË`oH$ dñVw AnZr pñWa AdñWm _| ~Zr ahZm
MmhVr h¡ O~ VH$ Cg na H$moB© ~mÜ` ~b CgH$s
AdñWm n[adV©Z Ho$ {bE ~mø Z H$ao&

Ý ỳQ>Z H$m nhbm {Z`_ ̀ h g_PVm h¡ {H$ ""Š`m
hmoVm h¡ O~ {H$gr dñVw na H$moB© ~mø ~b Zht
hmo''?

dh ̀ m Vmo pñWa ahVr h¡ ̀ m EH$ gab aoIm na
g_mZ J{V go MbVo ahVr h¡ (g_ J{V) h_ MMm©
H$a|Jo?

2 (a)

2 (b)

2 (c)
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     Š`m Amn OmZVo h¢?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-1
_moQ>o H$mJO na aIo J`o g¸o$g¸o$g¸o$g¸o$g¸o$ H$s J{V H$m

{ZarjU…
LN˛ ™ÁzbÁ N˛ÁT\ ¬zN˛∫ uT¬ÁÃ ú∫ ∫uQL@

E§ GÃ úzú∫ Nz˛ u§YÁzu§Y LN˛ uÃMN˛Á ∫uQL@

uYfi ™ı utQÁL EåÏÃÁ∫ LN˛t™ Ãz GÃ úzú∫ N˛Áz

Eúåy GÂTu¬ÆÁı Ãz uQÊuYL@

z Amn Š`m {ZarjU H$amoJo?

z uÃMNz̨  Nz̨  ÃÁs MÆÁ “ÏEÁ?

J¡{b{b`mo J¡{bbr H$m OÝ_ 1564 _| BQ>br Ho$
nrgm eha _| hAm Wm& J¡br{b`mo H$mo ""AmYw{ZH$
{dkmZ Ho$ {nVm'' H$hm OmVm h¡&

1589 _| CZHo$ {Z~§Y H$s l¥§Ibm _| CÝhm|Zo
AnZo {JaVo hþ`o dñVwAm| Ho$ uÃtΩáÁÊo H$mo {VaN>o
V¬ Ho$ Cn`moJ go T>bZo Ho$ ñVa H$mo H$_ H$aZm
~Vm`m h¡&

J¡br{b`mo EH$ Hw$eb {eënH$ma ^r Wo&
CÝhm|Zo {d{^Þ àH$ma Ho$ XÿaX{e©`m| H$r loUr
{dH${gV H$s {OgH$s àH$m{eV XjVm Cg g_`
CnbãY XÿaX{e©̀ m| go H$m\$s Am_ Wr&

gZ² 1640 Ho$ Amg-nmg CÝhm|Zo àW_ ¬ÁzbH$
K‹S$s H$mo §åÁÆÁ sÁ& CZHo$ IJmobr` Am{dîH$mam|
H$s EH$ nwñVH$ ""ñQ>mar _og|Oa'' _| Jobr{b`mo Zo
MÝÐ_m na nhmS>m|, N>moQ>o-N>moQ>o {gVmam| Ãz {_bH$a
~Zr AmH$me J§Jm VWm ~¥hñnVr J«h Ho$ YÁ∫Áı EÁz∫ N>moQ>o qnS>m| H$mo Ky_Vo hþE XoIZo H$m Xmdm {H$`m&
CÝhm|Zo AnZr nwñVH$m| "{S>ñH$mog©' AmZ âbmoqQ>J ~m°S>rµO VWm boQ>g© AmZ {X gZ ñnm°Q> _| gỳ © na
ApñWV Yã~m| Ho$ g§X^© _| AnZo ú∫yjUm| H$m ahñ`moX²KmQ>Z {H$`m&

AmnZo ñd`§ Ho$ Ûmam {Z{_©V XÿaX{e©`m| Ho$ à`moJ Ûmam e{Z VWm ewH«$ J«h Ho$ {ZarjU go J¡{b{b`mo Zo
`h VH©$ {X`m {H$ g^r J«h gy`© Ho$ YÁ∫Áı EÁz∫ VÓ™oz “¯ Z {H$ n¥Ïdr Ho$@  ̀ h g_` àM{bV {dMmaYmam Ho$
{dnarV Wm&

{MÌ-3 EH$ ~moVb na H$mJO aIH$a VoOr go T>Ho$cZm
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~‹T>r, V~ ì`{º$ H$m eara Cgr AdñWm _| ahZm
MmhVm h¡ O‹S>Ëd Ho$ H$maU Omo CgH$mo nrN>o H$s Amoa
T>Ho$bm&

Xÿgar pñW{V _| O~ Amn ~g _| ̀ mÌm H$a aho h¡
V~ Amn H$m eara ßy CVZz hr doJ go ̀ mÌm H$aVm
h¡ Omo ~g H$m h¡& ̀ {X ~g AMmZH$ éH$ JB© AmnH$m
eara Cgr AdñWm _| ahZo H$s ü{d¥V Xem©Vm h¡
OS>Ëd Ho$ H$maU Ý ỳQ>Z Ho$ J{V H$m nhbm {Z`_
OS>Ëd H$m {Z`_ ̂ r _mZm OmVm h¡&

AnZo X{{ZH$ OrdZ Ho$ AZŵ dm| go, h_ g~
OmZVo h¢ {H$ h_ z dñVw na Hw$N> ~b bJmZm ú‰goÁ
{Oggo dh Tuo∆y¬ aho& Ohm± VH$ dñVw na bJm`z
J` z ~b Nz˛ §Á∫z ™ı N˛“z oÁz AZoH$ ~bÁı _| go {g\©$
EH$ ~b h¡&

AÝ` ~b Kf©U, dm ẁ H$m à{VamoY `m Bggo
`h gm\$ h¡ {H$ dh ewÕ ~b h¡ Omo dñVw Ho$ J{V
_| n[adV©Z H$mo {ZYm©[aV H$aVmh¡&

h_ ^y{_ na aIo J`o J|X Ho$ ~mao _| gmoM|Jo&
OS>Ëd H$m {Z`_ H$hVm h¡ {H$ dh Cgr pñW{V _|
ahVy h¡ O~ VH$ Cgo N˛ÁzF| å u“¬ÁÆz&

`{X Amn J|X H$mo bmo _ma|Tz, Vmo dh Cg
{Xem _| Hw$N> J{V go CS>oJm O~ VH$ EH$ ~b
CgH$mo Yrao H$aoJm Am¡a amoHo$Jm& `{X J|X D$na
J`m Vmo JwéËdmH$f©U ~b Cgo Yrao H$aoJm& `{X
J|X ßÓ{_ na bwT>H$ J`m Vmo Kf©U ~b Cg J|X H$mo
Yrao H$aoJm Am¡a Cgo amoHo$Jm&

`{X dñVw na H$m`© H$aZo dmbm ewÕ ~b eyÝ`
h¡, Vmo dh dñVw Omo pŠWa AdñWm _| h¡ dh pñWa
ahoJr `m `{X dh dñVw nhbo go J_Z H$a ahr h¡
Hw$N> doJ Ho$ gmW Vmo dh Cgr doJ go J{V H$aVo
ahoJr& AV… h_ J{V Ho$  nhbo {Z`_ H$mo Bg
Vah à{VúÁuto H$a gH$Vo h¢&

`{X Fnet = 0 dñVw H$m doJ `m Vmo ewÝ` h¡ `m
pñWa h¡&

AV… O~ {H$gr {nÊS> na H$m ©̀ H$aZo dmbm&

{H«$¶mH$bmn-2

H¡$a‘~moS>© ‘o§ ñQ́>mBH$a Ûmam ‘maZo na H$m°BÝg H$s
J{V

{MÌ{MÌ{MÌ{MÌ{MÌ-4 ñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZmñQ´ >mBH$a X²dmam H$m °BÝg g‘yh na MmoQ> H$aZm

{MÌ-4 _| Xem©̀ o AZwgma H¡$a_ H$s Jmo{Q>`m| H$mo
EH$ Xÿgao na aIH$a T>oa ~Zm`o& ñQ´>¡H$a H$mo AnZr
C§{Jb`m| go Vrd«Vm go j¡{VO PQ>H$m XoH$a T>oa H$s
g~go ZrMo dmbr JmoQ>r na Q>H$amB ò& Amn XoI|Jo {H$
ZrMo dmbr JmoQ>r ~mha Am OmVr h¡ Am¡a eof Jmo{Q>`ÁÂ
{MÌ (4) _| Xem©`o AZwgma T>` OmVr h¡&

z D$na Ho$ H$m ©̀ {d{Y`m| go Amn Š`m {ZarjU
H$amoJo?
z uÃMN˛Á uT¬ÁÃ Ho$ ^rVa Š`m| {Jam?
z H¡$a_ H$s Jmo{Q>`m| H$m T>oa D$Ydm©Ya {Xem
_| Š`m| {Jam?
`h g_PZo Ho$ {b ò, h_ AnZo t{{ZH$ OrdZ

_| gm_Zm H$aZo dmbo Am¡a Hw$N> CXmhaUm| H$s
MMm© N˛∫ıTz@

~g pñWa AdñWm go O~ J_Z H$aZo bJVr
h¡ Vmo ~g _| I‹S>m ì`{º$ nrN>o H$s Amoa {Ja
nS>oJm& Bgr Vah O~ Amn ~g _| `mÌm H$a aho
hmo, Am¡a ~g LN˛ t™ Ãz éH$ OmVr h¡ Vmo Amn
AmJo H$s Amoa {Ja ú‰gıTz& Eogm Š`m| hmoVm h¡? `h
n[adV©Z {g\©$ EH$ eãX Ûmam dU©Z {H$`m Om
gH$oÁ h¢ ""OS>Ëd''

gab ^mfm _| h_ H$h gH$Vo h¢ {H$ OS>Ëd
H$m AW© h¡ ""{nadV©Z H$mo ñdrH$ma Zht H$aZm''&
dñVwE± dht H$aVr ahVr h¢ Omo do H$a ahr h¢&
nhbr pñW{V_| O~ ~g AMmZH$ ËdaU nmH$a AmJo
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ewÕ ~b eyÝ` hmo V~ h_ `h H$h|Jo {H$ dh {nÊS>
g§VwbZ _| h¡& FÃu¬L ãÆÓbå Nz˛ Tuo Nz˛ ú“¬z
uåÆ™ N˛Áz <<\gnƒ N˛Á uåÆ™>> N˛“oz “{@
OS>Ëd Am¡a Ðì`_mZ (Inertia and mass)

h_Zo grIm h¡ {H$ OS>Ëd dh JwU h¡ Omo J{V H$s
AdñWm _| n[adV©Z H$m à{VamoY H$aVm h¡& g^r
dñVwAm| _| ̀ h àd¥{Îm ahVr h¡&
z Š`m g^r {nÊS> _| g_mZ OS>Ëd hmoJm?
z EH$ {nÊS> Ho$ µOS>Ëd H$mo H$m¡Zgm H$maH$

{ZU©̀  H$aoJm?
AmnHo$ {bE H$m¡Zgm gab h¡?
EH$ gmBH$b H$mo T>Ho$bZm `m H$ma H$mo? Amn

XoI|Jo {H$ H$ma H$mo T>Ho$bZm H${R>Z h¡& h_ H$hVo
h¢ {H$ H$ma _| OS>Ëd gmBH$b go A{YH$ h¡& H$ma
_| gmBH$b go A{YH$ OS>Ëd Š`m| h¡?

OS>Ëd nXmW© H$m dh JwU h¡ Omo dñVwAm| Ûmam
AnZr J{V `m pñWa AdñWm _| n[adV©Z H$m
à{VamoY H$aVm h¡ dh dñVw Ho$ Ðì`_mZ na {Z^©a
H$aVm h¡ CgHo$ Ðì`_mZ Ho$ H$maU H$ma _| gmBH$b
go A{YH$ OS>Ëd h¡&

Ðì`_mZ H$mo OS>Ëd H$m _mn _mZm OmVm h¡&
h_ OmZVo h¢ {H$ Ðì`_mZ H$s ™ÁåN˛ BH$mB© {H$bmo
J«m_ h¡&

{H«$¶mH$bmn-3

Xmo bH$S>r Ho$ ~Šgm| H$mo g_mZ ~b go
T>Ho$bZm…

Xmo Am`VmH$ma bH$S>r Ho$ ~Šgo {d{^Þ
Ðì`_mZ Ho$ boH$a CÝh| EH$ gab aoIm _| \$e© na
{MÌ _| Xem©`o AZwgma a{I`o& EH$ bH$S>r H$s
nQ>ar go XmoZm| ~Šgm| H$mo EH$ gmW g_mZ YŠH$m
Xr{O`o&
zAmn Š`m XoIVo h¢?
z H$m¡Zgm Xÿa VH$ Om`oJm? Š`m|
z H$m¡Z Ãz ~Šgo H$m ËdaU A{YH$ h¡?

{MÌ- (5) bH$S>r Ho$ ~Šgm| H$mo g_mZ ~b go
T>Ho$bZm&

AmnHo$ {ZajUm| Ûmam Amn `h H$h gH$Vo h¢
{H$, dñVw H$m Ðì`_mZ {OVZm A{YH$ h¡, CVZm
A{YH$ dh AnZr J{V Ho$ pñW{V _| n[adV©Z H$m
à{VamoY H$aVm h¡&

D$na Ho$ CXmhaUm| go h_ `h {dîH$f© {ZH$mb
gH$Vo h¢ {H$ Hw$N> dñoÏAm| _| AÝ` H$s Anzjm
A{YH$ OS>Ëd hmoVm h¡& Ðì`_mZ, dñVw H$m dh
JwU h¡ Omo {Z{X©ï> H$aVm h¡ {H  Gg_| {H$VZm
OS>Ëd h¡&

     gmo{ME-MMm© H$s{OE&

z EÁúåz GÃ \ÁtÓ N˛Áz tzQÁ “ÁzTÁ
u\Ã™ı bz§¬ Nz˛ N˛ú‰gz N˛Áz QÎYåz ú∫ GÃ
ú∫ ∫Qy õ¬zbı ƒ“y Eúåy úÓƒ| uÀsuo ™ı
bz§¬ ú∫ “y ∫“ \Áoy “{@
9 9 9 9 9 Bgo g\$bVm nyd©H$ H$aZo Ho$ {b`o

AmnH$mo Š`m Mm{h ò?
9 9 9 9 9 h_z N˛Á{å gm H$nS>m Cn`moJ H$aZm

Mm{h`o?
9 9 9 9 9 ~V©Z H$m Ðì`_mZ A{YH$ hmoZm

Mm{h ò `m H$_?
9 9 9 9 9 Š`m H$nS>o H$mo Omoa H$m PQ>H$m Xo

H$a ItMZm Mm{h ò `m Yrao EH$ O¡go ~b go
ItMZm Mm{h ò?

z Cg dñVw H$m doJ Š`m h¡ Omo amHo$Q> go
Ny>Q> H$a A§V[aj _| 10 {H$._r/goH$ Ho$ doJ
go Mb ahm hmo?
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CXmhaU-1
EH$ {nÊS> {OgH$m Ðì`_mZ 'm' hmo q¡uo\ ¢˛∆|

na aIm J`m h¡ Am¡a GÃz 10N ~b Ho$ gmW T>Ho$b
{X`m J`m {Oggo {MÌ _| {XIm ò AZwgma ƒ“ VoOr
go Mbo o ahVm h¡&
a) FBD It{ME (EH$ g_` “y LN˛ u§ÊtÏ ú∫ N˛ÁÆ|

N˛∫åz ƒÁ¬z Ãßy §Á¬Áı N˛Á ∫zQÁ uYfi)
b)  Kf©U H$m _yë` Š`m h¡?
hb

{MÌ-6 _wº$ {nÊS> {MÌ

{X`m J`m h¡ {H$ {nÊS> VoOy go J_Z ahm h¡
Bg{b ò Cg {nÊS> na H$m ©̀ H$aZo dmbm {j{VO Am¡a
D$Üdm©Ya XmoZm| ewÕ ~b eyÝ` h¡&

j¡{VO {Xem _| Cg na H$m`© H$aZo dmbm ~b
Kf©U ~b (f), T>Ho$bm hþAm ~b (F)

 h‘ OmZVo h¢ Fnet,x = 0

                     F+ (-f) = 0

                              F = f

Bg{b`o Kf©U ~b 10N h¡&
J{V H$m Xÿgam {Z`_

Ý ỳQ>Z H$m Xÿgam {Z`_ `h g_PmVm h¡ {H$
""Š`m hmoVm h¡ O~ uN˛Ãy uúÊg na eyÝ` a{hV ewÕ
~b H$m ©̀ H$a ahm hÁz&

~am_Xo _| EH$ J|X aI H$a T>Ho${b`o& J|X
pñWa AdñWm go ËdaU àmá H$aVm h¡&

Eo: h_ ̀ h H$h gH$Vo h¢ {H$ ~b EH$ {H«$`m
h¡ Omo ËdaU CËnÞ H$aVm h¡&

EH$ {nÊS> na H$m ©̀ H$aZo dmbm eyÝ` a{hV ewÕ
~b CgH$mo pñWa AdñWm go hQ>mVm h¡&

A~ h_ ̀ h MMm© H$aZo Om aho h¢ {H$ H¡$go EH$
{nÊS> H$m ËdaU Cg na bJm ò J ò ~b na {Z ©̂a
H$aVm h¡& Am¡a H¡$go Cgo _mnm OmVm h¡&
a¡{IH$ g_doJ (Linear momentum)

h_ AnZo X¡{ZH$ OrdZ N˛y Hw$N> KQ>ZmAm| H$m
{ZarjU H$a|Jo& ̀ {X EH$ ~mS>q_Q>Z H$m J|X Am¡a EH$
{H«$Ho$Q> H$m J|X Amngo Q>H$am`z Vmo AmnH$mo {H$gH$s
MmoQ> A{YH$ Jhar bJoJr& LH$ N>moQ>m ~wboQ> Xrda H$mo
GgHo$ A{YH$ doJ Ho$ H$maU hm{Z nhþ±MmVm h¡& h_
OmZVo h¢ {H$ EH$ gmBH$b H$s Anojm O~ LH$ Q´>H$
Xrdma go Q>H$amVm “{ Vmo A{YH$ hm{Z hmoVr h¡& ̀ h EH$
eãX ""g‘doJ'' go g_Pm`Á Om gH$Vm h¡ Omo ‘p’ go
gy{MV {H$`m OmVm “{&

D$na Ho$ CXmhaUm| go h_ ̀ h H$h gH$Vo h¢ {H$
g§doJ Xmo H$maH$Áı na {Z^©a h¡& EH$ Ðì`_mZ h¡ Am¡a
Xÿgam doJ h¡ AV…

g§doJ ‘p’ = Ðì`_mZ (m) x doJ (v)
Momentum = (mass) x (velocity)

                   p = mv

J{V _| Bgo Ðì`_mZ go gy{MV H$aVo h¢ Š`m|
{H$ g^r dñVwAm| H$m Ðì`_mZ hmoVm h¡ `{X EH$
dñVw J{V _| h¡ Vmo dh g§doJ àmá H$aVr h¡&

g§doJ g{Xem amer h¡ Š`m|{H$ doJ EH$ g{Xe
amer h¡& AV… g§doJ H$s {Xem doJ H$s {Xem hmoJr&

SI àUmbr _| g§doJ H$s BH$mB© kg – m/s ¶m
N-S “Ázoy “{@
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F

F

F F

{H«$¶mH$bmn-4

{OVZm A{YH$ ewÕ ~b CVZm A{YH$
ËdaU…

EH$ {MH$Zo YaVb na ~\©$ Ho$ ãbmH$ H$mo Yrao
go hQ>mB ò Am¡a Xo{I ò {H$ dñVw H¡$go doJ nH$S>Vr h¡
`m H¡$go ËdaU àmá H$aVr h¡& ~ ewÕ ~b H$mo ~‰jÁ H$a
Xo{I ò {H$ doJ _| H¡$go n[adV©Z hmoVm h¡&

• Š`m ËdaU ~‰j J`m h¡?

{MÌ - 7 EH$ hr dñVw na {d{^Þ ~b bJm ò
J ò&

{H«$¶mH$bmn-5

A{YH$ Ðì`_mZ Am¡a H$_ ËdaU…
~\©$ Ho$ ãbmH$ na ~b bJmB ò& dh Hw$N> ËdaU

àmá H$aVm h¡&
A~ A{YH$ Ðì`_mZ H$m ~\©$ H$m ãbmH$ br{O ò,

bo{H$Z g_mZ ~b bJmB ò {OVZm {H$ N˛™$ Ðì`_mZ
dmbo H$mo bJm`m h¡ Am¡a {ZarjU H$s{O ò&

{MÌ - 8 {d{^Þ Ðì`_mZ dmbo dñVwAmo>§ na
g_mZ ~b bJm`m J`m

XmoZm| pñW{V`m| _| dñVw ËdaU àmá H$aVr h¡
bo{H$Z Xÿgar pñW{V _| h_ XoIVo h¢ {H$ {nN>br Vah
dh doJ Zht nH$S>oJr&

D$na Ho$ CXmhaUÁı ™ı EÁúåz MÆÁ tzQÁ? `{X
dñVw H$m Ðì`_mZ pñWa hmo Vmo ewÕ ~b A{YH$ hmoZo
na ËdaU A{YH$ hmoJm Am¡a `{X g_mZ ewÕ ~b
bJmZo na Ðì`_mZ A{YH$ hmoZo na ËdaU Š`m hmoJm&

Ý ỳQ>Z Ho$ Tuo N˛Á$ Xÿgam {Z`_ H$hVm h¡ {H$
dñVw H$m g§doJ n[adV©Z H$s Xa dñVw na Amamo{nV
Ag§Vw{bV ~b Ho$ g_mZ ÏnmVr Ed§ ~b H$s {X∆m _|
hmoVr h¡&

ewÕ ~b α g§doJ/g‘¶ ‘| n[adV©Z

         net
pF
t

Δ
∝

Δ

Δp EH$ H$U Ho$ g§doJ Ho$ n[adV©Z H$s Xa h¡ ̀ m
{\$a EH$ H$Um| H$m g_yh Omo EH$ g_m`m§Va Δt na
ewÕ ~b Ûmam bm`m J`m h¡&

O~ g_mZwnmV H$m {M• {ZH$mb{X`m OmVm h¡ Vmo
EH$ pñWam§H$ g_rH$aU _| OmoS> {X`m OmVm h¡&

g§doJ Am¡a g_` Ho$ SI  FN˛ÁF|ÆÁÂ N¿̨ ™∆: ‘kg- m/
s’ Am¡a  ‘s’ h¢& ~b H$s BH$mB© Bg Vah MwZr JB© {H$
pñWam§H$ ‘k’, 1 ~Z OmVm h¡& Bg àH$ma

h_ OmZVo h¢ {H$ p=mv
{Oggo
Δp   = Δmv
Æut Tuo Nz˛ Ã™Æ uúlg N˛Á ̧ √Æ™Áå uÀs∫ “Áz oÁz
Δp = mΔv
h_ OmZVo h¢ {H$

Fnet =
 m  Δv

         Δt

net
pF k
t

Δ
=

Δ

net
pF
t

Δ
=

Δ

SCERT T
ELA

NGANA



38 J{V Ho$ {Z¶‘

h_ OmZVo h¢ {H$  Δv/Δt = a, g_mZ ËdaU
H$hbmVm h¡

Vmo ewÕ Fnet  = ma
Cn ẁº$ gyÌ H$hVm h¡ {H$ ewÕ ~b {nÊS> _| ~b

H$s {Xem _| nƒ∫m CËnÞ H$aVm h¡&
~b H$m SI units kg.m/s2 h¡& Bg ¶w{ZQ> H$mo

Ý¶yQ>Z (N) Ho$ Zm‘ go OmZm OmVm h¡& 1N=1kg.m/
s2.

ZmoQ …
99999  Fnet= Δp/Δt EH$ gd©ì¶mnH$ gyÌ h¡ {Ogo

{H$gr ^r àUmbr ‘| à¶moJ {H$¶m Om gH$Vm h¡

Ohm± Fnet= ma  gyÌ {g\©$ pñWa Ðì`_mZ na

bJm`m OmVm h¡&

99999 Ý ỳQ>Z Ho$ Xÿgao {Z`_ go ŸÅŒçõ H$mo hb H$aZo Ho$

{bE, dñVw Ho$ ^ma H$mo ‘mg’ {b`m Omom h¡ Omo

ZrMo H$s Amoa D$Üdm©Ya h¡& (Amn BgHo$ {df`

_| ""JwéËdmH$f©U'' nmR> _| A{YH$ OmZH$mar

àmá H$a|Jo&

         gmo{ME-MMm© H$s{OE&

 z {ZåZ {MÌ H$m {ZarjU H$s{OE&

{MÌ----- 9

  80kg ^ma dmbo ì`{º$ H$s GXYo™ gr_m Š`m
hmoJr Omo ^ma dh CR>m gH$Vm hmo? O¡go {H$
{MÌ _| {XIm`m J`m h¡&

z uÃu¬ÊT úÊQz N˛Á VÓ™oz Ã™Æ ÃÊƒzT MÆÁ “ÁzTÁ?
z ewÕ ~b H$s AZwnpñW{V _| Š`m dH«$ ™ÁT| na

MbZm g§^d h¡?
z O~ Ðì`_mZ eyÝ` _mZm OmZm h¡ Vmo {gÕ

H$s{O ò {H$ añgr _| VZmd g_mZ “ÁzoÁ h¡&

{MÌ - 10

{MÌ _| Xem©E AZwgma MQ>mB© H$mo EH$ pñWa doJ
v = 1m/s,go ItMm J`m, {Oggo MQ>mB© Ho$ Gg ßmJ
H$m Ðì`_mZ {Za§Va ~T>oÁ OmVm “{& Bg{b`o, `hm±
Ðì`_mZ ApñWa h¡&

nyar MQ>mB© H$mo J{V _| bmZo Ho$ {bE Amdí`H$
g_` FÃ üN˛Á∫ {X`m OmVm h¡&

Δt =
 {gao Ho$ Ûmam o` H$s JF| Xÿar

doJ

       =
2

1 /
m

m s =2s

({gao Ûmam V` H$s JB© Xÿar =1m+1m=2m)

CXmhaU 2
EH$ MQ>mB© {OgH$m Ðì`_mZ 1kg h¡ Am¡a bå~mB© 1m \$e© na aIr JB© h¡& YbÁF| Ho$ EH$ {gao H$mo nH$S>

H$a pñWa doJ 1m/s go It{M ò {Oggo Xÿgam {ga J{V _| Am ò (MQ>mB© CÝhr hmoZo VH$) ̀ h H$aZo Ho$ {bE {H$VZo
~b H$s Amdí`H$Vm h¡?

hb…
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Ý`yQ>Z Ho$ J{V Ho$ tÓgao {Z`_ Ho$ AZwgma

Fnet  = 
 Δp   

=
  Δ(mv)

      Δt           Δt
`hm± na v pñW∫ h¡, AV… h‘| àmá hmoJm

Fnet  =  v Δm
Δt

Ohm± Δm Ðì`_mZ _| n[adV©Z h¡ Δt g_` H$m&

2s _| Ðì`_mZ H$m n[adV©Z, MQ>mB© Ho$ Hw$b
Ðì`_mZ Ho$ g_mZ h¡&

Fnet = (1m/s) x (1kg)
2

=
1  

   N2
j¡{VO {Xem _| {g\©$ EH$ hr ~b H$m ©̀ H$a ahm

h¡& Bg{b`o Amd≈`H$ ~b 1/2 N  h¡&
CXmhaU - 3

EQ>dwS> _erZ (Atwood machine)

{MÌ - 11
EQ>dwS> _erZ _| Xmo m1 Am¡a m2 Ðì`_mZ ƒÁ¬y

tÁz ƒÀoÏLÂ EH$ {bån Ho$ Xmo {gam| qIMmd a{hV añgr
go Q>m§J {X ò J ò O¡go {H$ {MÌ 11 _| {X>Im`m J`m h¡&
añgr EH$ {KaZr na go JwOaVr h¡& àË òH$ ƒÀoÏ N˛Á
nƒ∫m Am¡a añÃr _| VZmd N˛y Om±M H$s{OE& (m1>m2)

hb…
{MÌ 12 ‘| h‘ XoIVo h¢ {H$ añgr H$m VZmd

qnS> H$mo h‘oem D$na H$s Amoa ItMVm h¡&

{MÌ - 12
ƒÀoÏ m1 na FBD Ho$ H$maU Xmo ~b {dÚ_mZ h¢&

EH$ añgr H$m VZmd h¡ Omo D$nar H$s Amoa H$m ©̀ H$a
ahm h¡ Am¡a Xÿgam ƒÀoÏ H$m ̂ ma (m1g) ZrMo H$s Amoa
H$m ©̀ H$a ahm h¡&

m1 na Hw$b ~b  Fnet = m1a

⇒⇒⇒⇒⇒  m1g – T = m1a     ------------ (1)

AV… Hw$b ~b (Fnet) Omo {H$ Ðì¶‘mZ m1 na
bJVr h¡ Bg‘| ËdaU ‘a’ CËnÞ H$aVÁ h¡&

Ohm± m1 åyYz N˛y EÁz∫, VWm m2 Hú∫ N˛y EÁz∫
Tuo N˛∫oy “¯& Bg{b ò ËdaU H$m n[a_mU Ã™Áå
ahVm h¡&

Fig-13

{MÌ - 13
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Xmo {dnarV ~b {H«$`m-à{V{H«$`m H$s OmoS>r
H$hbmVr h¡&

Ý ỳQ>Z H$m Vrgam {Z`_ ̀ h g_ >̂mVm h¡ {H$ Š`m
hmoVm h¡ O~ EH$ dñVw H$m Xÿgao dñVw na ~b à`moJ
hmoVm h¡&

`{X Amn ̂ y{_ na Mb aho h¢, ha H$X_ na Amn
AZw^d H$a|Jo {H$ AmnHo$ n¡a ^y{_ na Hw$N> ~b
à`moJ H$aVo h¢& Š`m Amn gmoMVo hm| {H$ ^y{_ ^r
Amn na Hw$N> ~b {dnarV {X∆m _| à`moJ H$a ahr h¡?

Š`m ̀ h AmíM ©̀OZH$ ~mV Zht h¡ {H$ O~ Amn
Xrdma H$mo T>Ho$bVo h¢ Vmo Xrda ̂ r AmnH$mo T>Ho$bVr
h¡&

{MÌ-(15){H«$`m-à{V{H«$`m ~b
O~ Xmo dñVwE± Q>H$amVr h¢ Vmo dñVw ‘A’ Ho$

Ûmam dñVw ‘B’ ú∫ bJm`m J`m ~b FAB VWm
dñVw ‘B’ Ho$ Ûmam bJm`m J`m ~b FAB EH$ Xÿgao
Ho$ ~am~a Am¡a {dnarV “ÁıTz&

AV… FAB = -FBA

F$UÁn™N˛ {M• gy{MV H$aVm h¡ {H$ à{VH«$`m §¬
uN¿˛ÆÁn™N˛ Nz˛ uƒú∫yo ut∆Á ™ı N˛ÁÆ| N˛∫ ∫“Á h¡&

`h uÃtΩá N˛∫oÁ h¡ {H$ dhm§ H$moB© EH$ n¥WH$
~b Zht bJm`m J`m&

Ý`yQ>Z Ho$ nhbo Am¡a Xÿgao {Z`_ {g\©$ EH$ hr
{nÊS> na bJVo h¢

O~ {H$ Ý ỳQ>Z H$m Vrgam {Z`_ Xmo {nÊS>m| Ho$
~rM {H«$`m-à{VH«$`m H$aVm h¡&

Ðì¶‘mZ  m2 Ûmam  FBD
Fnet = T- m2g = m2a     ------------ (2)

g‘rH$aU (1) Am¡a (2) H$mo hb H$aZo na

a =
   (m1-m2)g
   (m1+m2)

             and

T =
   2 m1m2g
  (m1+m2)

 J{V H$m V¥Vr` {Z`_

{H«$¶mH$bmn- 6

Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Xmo H$‘mZrXma VwbmAm| Nz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫ÁNz˛ uQÊYÁƒ tΩƒÁ∫Á

(Pulling two spring balallences)
g_mZ j_Vm dmbo Xmo pñà¨J §{¬ıÃ b|Jo& {MÌ

(8) _| Xem©̀ o AZwgma CZ Xmo H$_mZrXma VwbmAm| H$mo
Omo{S> ò& {MÌ (14) _| Xem©̀ o AZwgma CZ H$_ZrXma
VwbmAm| H$mo {dnarV {Xem _| It{M`o

{MÌ (14) {dnarV {Xem _| bJm`m J`m ~b
z H$_mZrXma oÏbmAm| Ho$ gyMZm§H$ go AmnH$mo

Š`m gyMZm {_boJr?
z Š`m XmoZm| H$_mZrXma VwbmAm| Ho$ gyMZm§H$

g_mZ h¢?
z Š`m h_ H$“ gH$Vo h¢ {H$ H$_mZrXma Vwbm`|

{^Þ gyMZm§H$ t∆Á|ÆıTz O~ CZH$mo gmW-gmW {dnarV
{X∆m ™ı ItMm Om`? Š`m|?

J{V Ho$ Vrgao {Z`_ Ho$ AZwgma, O~ N˛ÁzF| dñVw
Xÿgao dñVw na ~b bJmVm h¡ Vmo Xÿgar dñVw ̂ r nhbr
dñVw na g_mZ n[a_mU H$m ~b {dnarV ut∆Á ™ı
¬ToÁ “{@
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ZmoQ> H$s{O ò {H$ Ý ỳQ>Z Ho$ Vrgao {Z`_ Ho$ Xmo
~b H$^r ^r EH$ {nÊS> ú∫ N˛ÁÆ| å“Î N˛∫oz “{@

Ý ỳQ>Z Ho$ Vrgao {Z`_ _| {H«$`m à{V{H«$`m H$s
OmoS>r h_oem Cg ~b H$m à{V{Z{YËd N˛aVo h¢ Omo Xmo
{d{^Þ {nÊS>m| na LH$ gmW H$m`© H$a ahm hmo&

h_ Hw$N> CXmhaUÁı na {dMma H$a|Jo&
O~ njr CS>Vo h¡ Vmo do AnZo n§Im| go dm`w H$mo

ZrMo H$s Amoa T>Ho$bVo h¢ Em¡a dm ẁ njr H$mo nrN>o H$s
Amoa D$na Am¡a {dnarV {Xem _| T>Ho$bVr h¢& EV…
njr Ho$ n§I Ûmam dm ẁ na bJm`m J`m ~b Em¡a LH$
dm ẁ Ûmam n§Qm| na bJm`m J`m {dnarV ~b n[a_mU
_| g_mZ h¡ Am¡a {dnarV {Xem _| N˛ÁÆ| N˛∫oz “¯@

O~ nmZr _| _N>br V¡aVr h¡, _N>br nmZr H$mo
nrN>o T>Nz̨ bVr h¡ Em¡a nmZr _N>br H$mo g_mZ ~b go
{dnarV {X∆m _| TNz̨ bVm h¡& nmZr Ûmam bJm`m J`m
~b _N>br H$mo EÁTz jNz˛¬oÁ “{@

EH$ ∫Á}Nz̨ b>, J¡g H$mo Vrd« J{V go {ZpîH$mgZ H$aVo
hþ̀ o Ëdam àmá H$aVr h¡ Am¡a ∫Á}Ho$Q> Ãz uå…N˛ÁuÃo
J¡g H$m à{VH«$`m ~b Cg amHo$Q> Ho$ {dnarV {X∆m
_| Ëdam àmá H$aVr h¡& ¶h {MÌ-16 _| Xem©`m
J`m h¡&

{MÌ-16 am°Ho$Q> H$s J{V
z Š`m amHo$Q> J¡g na ~b bJmVm h¡?
O~ Amn Jwã~mao go dm`w {ZH$bZo X|Jo Vmo Š`m

hmoJm?

{H«$¶mH$bmn- 7

Jwã~mam am°Ho$Q>

LN˛ TÏ£§Á∫Á ¢Į̈ ¬ÁFL GÃNz̨  ™ÏÂ“ N˛Áz GÂTu¬ÆÁı Ãz
t§ÁN˛∫ ∫uQL oÁuN˛ GÃNz̨  ßyo∫ N˛y “ƒÁ §Á“∫
åÁ uåN˛¬ \ÁL LN˛ Àb~Á ™zÊ áÁTÁ gÁ¬N˛∫ GÃz
bzú Ãz TÏ£§Á∫z ú∫ uYfi 17 ™ı t∆Á|L EåÏÃÁ∫
uYúN˛ÁFL@
YmJo Nz̨  EH$ N>moa H$mo nH${‹S>E Am¡a AnZo {‘Ì H$mo
Xÿgam N>moa nH$‹S>Zo Ho$ {bE H${hE&
A~ Jwã~mao Ho$ ~§X ‘w±h H$mo Imo{bE, {Oggo CgH$y
hdm {ZH$bZo bJo&

z A~ ³¶m hþAm?
z Amn Bg n[apñW{V Ho$ dU©Z Ûmam Ý¶yQ>Z H$m

V¥Vr¶ {Z¶‘ {H$g àH$ma g‘Pm¶|Jo?

{MÌ-17 Jwã~mam am°Ho$Q>

EH$ Jwã~mam ’w$bmBE Am¡a BgH$m ‘w±h ~m±Y
Xr{OE& Jwã~mao Ho$ ^rVa N˛y hdm Xrdmam| H$s g^r
{XemAm| ‘| g‘mZ ~b bJmVy h¡, O¡gm {H$ {MÌ-
18 ‘| {XIm¶m J¶m h¡&

{MÌ-18 Jwã~mao Ho$ ^rVa H$s Xrdmam| na bJm
~b
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O~ Jwã~mao H$m ‘w±h Imobm J¶m Am¡a hdm {ZH$bZo
bJy Vmo ³¶m hþAm? O~ hdm {ZH$b ahy Wy Vmo
Xrdmamo H$s Amoa go hdm Ûmam Jwã~mao Ho$ ‘w±h H$s Amoa
H$moB© ~b Zht bJ ahm Wm& bo{H$Z {’$a ^r dhm±
Jwã~mao Ho$ ^rVa EH$ X~md bJ ahm Wm Omo {H$
Jwã~mao Ho$ ‘w±h Ho$ {dnarV {Xem ‘| Wm& AV… Jwã~mam
Cg {Xem ‘| ËdaU H$aVm h¡ {Og {Xem ‘| Hw$b ~b
(net force) H$m¶© H$aVm h¡&

CÔoí`… Xmo dñVwAm| na H$m ©̀ H$a aho {H«$`m Am¡a
à{VH«$`m ~b H$mo Xem©Z&

Amdí`H$ nXmW© … naIZbr, H$mH©$, Q>monr,
~wZgZ ~Z©a Am¡a à`moJembm ñQ>¡ÊS>&

à{H«$`m…
9 9 9 9 9 AÀN>r H$m±M dmbr LH$ naI Zbr boH$a

GÃ™ı WmoS>m gm nmZr S>mbmo& GgH$mo H$mH$© go ~ÝX
{H${O`o&
99999 {MÌ (19) _| Xem©̀ o AZwgma naIZbr H$mo Xmo

KmJm| Ho$ Ûmam ñQ>¡ÊS> na j¡{VO {Xem _| bQ>H$mE±&
99999 ~Z©a H$s ghm`Vm go naIZbr H$mo V~ VH$

J_© H$a|, O~ VH$ {H$ naIZbr H$m nmZr dÁpînV hmo
H$mH©$ ~mha Am Om ò&

{MÌ -19

H$mH©$ ~mha {ZH$boo g_` naIZbr N˛Á {ZarjU

H$s{O ò& naQZbr Ho$ J{V VWm H$mH$© H$s J{V

H$s VwbZm H$s{O ò& XmoZm| Ho$ doJ Ho$ n[adV©Z H$mo
Xo{I ò&

z Cn ©̀Ïº$ à`moJ go Amn Š`m {ZîH$f© {ZH$mbVo
h¢&

    gmo{ME-MMm© H$s{OE&

z n¥Ïdr Ûmam J|X na bJm`m J`m ~b

8N h¡& n¥Ïdr na J|X H$m ~b Š`m “ÁzTÁ?
z j¡{VO g_Vb na LH$ ãbmH$ aIm

J`m h¡& ãbmH$ na Xmo ~b bJm ò J ò h¢& LH$

ZrMo H$s Amoa JwéËd ~b Am¡a Xÿgam Cg na

H$m`© H$a a“Á gm_mÝ` ~b h¡& Š`m ò ~b

g_mZ Am¡a {dnarV h¢? Š`m do {H«$`m -

à{V{H«$`m H$s OmoS>r ~Zm`|Jo? Amn AnZo

{_Ìm| go MMm© H$s{O`o&

z X_H$b H$_|Mmar H$mo hmog nµH$S>Zm Š`m|

H${R>Z hmoVm h¡& Omo A{YH$ n[a_mU _| nmZr

GXY doJ go ~mha {ZH$bVm h¡&

g§doJ Am¡a Amdoe H$m g§ajU&
_mZbmo Xmo dñVwE± {OZH$m Ðì`_mZ H«$_e… m1

Am¡a m2 h¡, EH$ hr gab aoIr` {Xem _| AbJ-
AbJ doJ H«$_e… u1Am¡a u2 

go J{V H$a ahr h¡& CZHo$
doJ AbJ hmoZo Ho$ H$maU do EH$ Xÿgao go ‘t’ g_` Ho$
{b ò Q>H$amZo h¢ Omo ~hþV H$_ g_` h¡& Fg Q>H$amd _|
nhbr J|X, Xÿgar J|X na F21 ~b bJmVr h¡ Am¡a
Xÿgar J|X, nhbr J|X na F12 ~b bJmVr h¡&
Q>H$amd Ho$ níMmV CZH$m doJ _mZbmo v1 Am¡a v2

H«$_e… h¡&

à`moJembm H$m ©̀

naIZbr

nmZr

YmJm
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m1u1+m2u2 Q>H$amZo go nyd© H§$Mm| H$m Hw$b
g§doJ h¡ Am¡a m1v1+m2v2 Q>H$amd Ho$ níMmV H$m
NÏ˛¬ ÃÊƒzT h¡&

Cn ẁº$ g_rH$aU go h_| kmZ hmoVm h¡ {H$ Hw$b
g§doJ Q>H$amd Ho$ nyd© Am¡a níMmV An[ad{V©V ahVm
h¡& h_ H$h gH$Vo h¢ {H$ g§doJ H$m g§aqU hþAm h¡&
g§doJ Ho$ g§ajU H$m {Z`_ `h H$hVm {H$ ewÕ
~mø ~b H$s AZwnpñW{V _| H$moB© ^r àUmbr `m
V§Ì _| g§doJ H$m V§Ì An[ad{V©V ahVm h¡@

 EH$ V§Ì `m àUmbr H$mo AbJ {H$`m OmZm
H$hm OmVm h¡& O~ Gg na ewÕ ~mhar ~b eyÝ` hmo&

`h AmíM ©̀OZH$ hmoJm {H$ `{t H$moB© H$ho
{H$ {JaZo go MmoQ> Zht bJVr bo{H$Z dh A§V _|
AMmZH$ éH$mdQ> h¡ Omo MmoQ> nhþ±MmVr h¡& Š`m
`h gM h¡?

z EH$ nmob dmëQ> Oåna (uIbmS>r) TtΩtz ú∫
MÆÁı {JaVm h¡?

z Š`m {g_|Q> Ho$ \$e© H$s Anojm aoV na {JaZm
gw[ajV h¡?

Za_ TtΩtz EH$ AÀN>o éH$Zo H$s gVh àXmZ H$aVz
h¡ Omo éH$Zo Ho$ {b ò A{YH$ g_` boVr h¡& Bg{b ò
\$sëS>a O~ J|X nH$S>Vm h¡ Vmo dh AnZo hmW
nrN>o H$s Amoa ItMboVm h¡&

Bg {n[apñW{V _| \$sëS>a, doJ H$mo H$_ H$aZo Ho$
{b ò g_` H$mo ~T>mZo H$m à`ËZ H$aVm h¡&

AV… g§doJ n[adV©Z H$s Xa H$_ hmoJr {Oggo
hmWm| na J|X H$m à^m{dV ~b H$_ hmoJm&

O¡go {H$ h_Zo Xÿgam {Z`_ àñVwV {H$`m h¡&
             

 Fnet

  
=

Δp
Δt

ewÕ §¬ H$mo H$_ H$aZo (Fnet) Ho$ {b ò, éH$Zo $

H$m g_` A{YH$ H$aZm nS>Vm h¡&

h_| àmá hmoVm h¡& Fnet Δt =  Δp

{MÌ - 20 g§doJ ‘| g§ajU (Conservation of
momentum)
    NÊ˛YÁı N˛Á ÃÊƒzT bN˛∫Áåz Nz˛ úÓƒ| osÁ ú≈YÁoΩ MÆÁ
“ÁzTÁ?

ZrMo H$s Vm{bH$m ™ı h_ XoI|Jo

   g§doJ    H§$Mm 1  H§$Mm 2

Q>H$amd Ho$ nyd© m1u1 m2u2

XQ>H$md Ho$ níMmZ m1v1 m2v2

g§doJ _| A§Va m1v1-m1u1 m2v2-m2u2

g§doJ n[adV©Z H$s Xa    (m1v1-m1u1) (m2v2-m2u2)
           t t

       Δp
       Δt

Ý`yQ>Z Ho$ V¥Vr` {Z`_ Ho$ AZwgma nhbo H§$Mo
Ûmam Xÿgao H§$Mo na bJm`m J`m ~b, Xÿgao H§$Mo
Ûmam nhbo H§$Mo na bJm`o J`o ~b Ho$ g_mZ h¡&

Vmo  F12 = -F21

Vmo h‘| àmá hmoJm
(Δp)1   = - (Δp)2

    t           t
   m1v1-m1u1   =

 - (m2v2-m2u2)
          t            t
Bgo hb H$aZo na
m1u1+m2u2 = m1v1+m2v2
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Δp = Fnet  ΔΔΔΔΔt
XmoZm| pñW{V`m| _| Δp g_mZ hmoZo na ̂ r, Fnet H$m

n[a_mU Omo A§S>o na H$m`© H$a ahm h¡ dh V` H$aoJm
{H$ A§S>m ¢Ó˛Q>oJm ̀ m Zht

EH$ ¢˛rëS>a VoOr go AmVo hþ`o {H«$Ho$Q> H$s J|X
H$mo dh EnZo hmW nrN>o H$s Amoa boH$a nH$‹S>
boJm& ̀ uX dh AnZo hmW nrN>o H$s Amoa Zht boJm “{
Vmo Š`m hmoJm? dh J|X {ZpíMV ê$n go Cgo MmoQ>
nhþ±Mm`oJr& O~ dh AnZo hmW nrN>o ItM boJm Vmo
dh bå~o g_` Ho$ {b ò N>moQ>o ~b H$m AZŵ d H$aoJm&
AnZo hmW éH$Zo na J|X éHo$Jr& `h Xem©Vm h¡ {H$
g§doJ _| n[adV©Z {g\©$ ~b Ho$ n[a_mU na hr Zht
~ëH$s dñVw Ho$ Gg g_` na ^r {Z ©̂a ahVm h¡
{Og_| Cgna ~b bJm`m J`m hmo&

   gmo{ME-MMm© H$s{OE&

z EH$ CëH$mnmV àÏdr na nhþ±MZo Ho$ nhbo
dmVmdaU _| Ob Omom h¡ CgHo$ g§doJ H$mo Š`m
hmoJm?
z Amn O~ EH$ ^mar J|X D$na H$s Amoa

CN>mbVo hmo Vmo Š`m AmnHo$ n¡∫Áı Ho$ gm_mÝ`
~b na H$moB© n[adV©Z hmoJm?

z O~ noS> go Zm[a`b \™yå na {~Zm
CN>bo Q>H$amVm h¡ Vmo CgHo$ g§doJ H$moŠ`m hmoVm
h¡?
z H$ma _§ gwajm Ho$ {b`o dm`w H$s W¡br

H$m Cn`moJ Š`m| hmoVm h¡?

CXmhaU 4

LN˛ 12000 {H$.J«m Nz˛ Ho$ZZ go 300 {H$.J«m
Ðì`_mZ H$s EH$ Jmobr 400 m/s Ho$ j¡{VO doJ go
N>moS>r OmVr h¡& Ho$ZZ go {ZH$bZo Ho$ níMmV
CgH$m doJ kmo H$s{O ò& (m1 = 12000 kg, m2

= 300 kg, v2 = 400m/s)

GúÆÏ|Mo$ g_rH$aU go h_| kmo hmoVm h¡ {H$ ewÕ
~b Am¡a Amng _| Q>H$amd H$m g_` N˛Á TÏmå ¢˛¬
ewÕ ~b H$m AmdoJ H$hbmVm h¡& Amng _| Q>H$amd Ho$
g_` dñVw, Omo g§doJ _| A§Va AZŵ d H$aVm h¡ dh
AmdoJ Ho$ g_mZ hmoVm h¡& do ~b Omo Hw$N> g_` Ho$
{bE bJm ò OmVo h¢, AmdoJ ~b H$hbmVo h¢& AH$ga,
AmdoJ ~b H$m n[a_mU BVZm A{YH$ ahVm h¡ {H$,
FÃN˛y Ad{Y H$_ hmoZo na ̂ r, BgH$m à^md à∆Ê§gZr`
hmoVm h¡& A~ h_ ZrMo Xr JB© H$m ©̀{dYr H$m {ZarjU
H$a|Jo&

{H«$¶mH$bmn-8
A§S>m| H$m {JaZm

Xmo A§S>m| H$mo boH$a Gã“ı Hw$N> D§$MmB© go Eogo
{JamB`o {H$ EH$ H§$H«$sQ> Ho$ \$e© na Am¡a Xÿgam
Z_© V{H$ ò na {Jao&

z {JaZo Ho$ níMmV Amn XmoZm| A§S>m| _| Š`m A§Va
XoImoJo?

{MÌ - 21 (E)           21 (~r)
E) H$m§H«$sQ> Ho$ \$e© na A§S>o H$m {JaZm
~r) Z_© V{H$ ò na A§S>o H$m {JaZm&
A§S>o H$mo O~ H§$mH«$sQ> Ho$ \$e© na {Jam`m

OmVm h¡ V~ dh \y$Q> OmVm h¡, Š`m| {H$ A§S>o na
EH$ A{YH$ ~b, H$_ g_` Ho$ {b ò H$m |̀ H$aVmh¡&

Δp = Fnet Δt
O~ A§S>o H$mo Z_© V{H$ ò na {Jam`m OmVm h¡ Vmo

dh Zht \y$Q>Vm Š`m| {H$ A§S>o na EH$ N>moQ>m (H$_)
~b A{YH$ g_` Ho$ {b ò H$m ©̀ H$ahm h¡&
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hb …hb …hb …hb …hb …
Ho$ZZ Ho$ ~mao _| pñWV J¡g Ho$ MyU Ho$ X~md _|

Am§{VaH$ ~b hmoZo Ho$ H$maU, Ho$ZZ H$mo \$Ba H$aVo
g_` wg na H$m ©̀ H$a aho gwÕ ~b eyÝ` hmoJm&

_mZbmo, eyQ> H$aZo Ho$ níMmV CgH$m doJ v1h¡&
Bg V§Ì H$m Ama§{^H$ g§doJ eyÝ` h¡&

Bg V§Ì H$m A§{V_ doJ = m1v1+m2v2

g§doJ aoIr¶ g§ajU h‘| àmá hmoVm h¡
m1v1+m2v2 = 0
m1v1 = - m2v2

v1 = - m2v2 /m1

{X`o J`o _yë`m| H$mo Cn`wº$ g_rH$aU _|
à{VñWm{nV H$aZo na àmá h¡

v1 = -
 (300kg) x (400m/s)

12000kg
= -10 m/s.

AV… Ho$ZZ H$s doJ em°Q> Ho$ níMmV 10m/s

`hm± '-' {M• gy{MV H$aVm h¡& {H$ H$mZZ, ~wboQ>

Ho$ {dnarV {X∆m _| J{V H$aVm h¡&

‘w»¶ eãX
J{V Ho$ {Z`_, OS>Ëd, Ðì`_mZ, a¡{IH$ g§doJ, g§doJ H$m g§ajU, AmdoJ, AmdoJ H$m ~b

J{V H$m nhbm {Z`_… dñVw AnZr pñWa AdñWm _| ̀ m ga¬ aoIm na g_mZ J{V H$s AdÀWm _| V~ VH$
~Zr ahVr h¡, O~ VH$ Cg na H$moB© ~mø ~b H$m ©̀ Z H$ao&

z  dñVwAm| Ûmam AnZr J{V H$s AdñWm _| n[adV©Z H$m à{VamoY H$aZo H$s àH¥${V H$mo µOS>Ëd H$hVo h¡&
z  OS>Ëd H$m _mn, dñVw H$m Ðì`_mZ hmoVm h¡& Ðì`_mZ H$s SI àUmbr {H$.J«m. h¡&
z  J{V H$m {ÛVr` {Z`_ {H$gr dñVw Ho$ g§doJ n[adV©Z H$s Xa dñVw na Amamo{nV Ag§Vw{bV ~b Ho$

g_mZwnmVr Ed§ ~b H$s {Xem _| hmoVr h¡&
z  {H$gr {nÊS> H$m a¡{IH$ g§doJ CgHo$ Ðì`mZ Am¡a doJ H$m JwUZ\$b hmoVm h¡& p = mv
z  Ý ỳQ>Z (N) H$m ~b {H$gr 1 kg Ðì`_mZ H$s dñVw _| 1 m/s2 ËdaU CËnÞ H$aVm h¡&
    1 Ý ỳQ>Z (N) = 1 kg x 1 m/s2

z  J{V H$m V¥Vr` {Z`_ `{X EH$ dñVw Xÿgao dñVw na ~b bJmVm h¡ Vmo Xÿgam dñVw nhbo dñVw na CVZm
hr ~b bo{H$Z {dnarV {Xem _| bJÁVm h¡&

z  EH$ à^H$ àUmbr AWm©V Ohm± ewÕ ~b Zht h¡, Hw$b g§doJ H$m g§ajU hmoVm h¡&

h‘Zo ³¶m grIm?

z
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I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1)  {ZåZ _| H$maU ~VmBE… (AS1)
E. LN˛ TtΩtz N˛Áz ¬N˛‰gy Ãz ™Á∫åz ú∫ GÃ™ı Ãz áÓ¬ §Á“∫ MÆÁı uåN˛¬oy “{?
EÁ. §Ã N˛y Zo ú∫ ∫Qz ÃÁ™Áå N˛Áz ∫ÀÃy Ãz MÆÁı §ÁÂáÁ \ÁoÁ “{?
F. uN¿˛Nz˛b ™ı Tıt§Á\ tÓ∫ Ãz ßÁToÁ “ÏEÁ EÁN˛∫ Tzıt MÆÁı gÁ¬oÁ “{?

2) oyåÁz Tuo Nz̨  uåÆ™Áı N˛Áz GtÁ“∫m Ãu“o Ã™^ÁFL@ (AS1)

3) uå©åu¬uQo útÁı N˛Áz Ã™^ÁFL@ (AS1)

E) uÀs∫ \gnƒ EÁ) Tuo N˛Á \gnƒ  F) ÃÊƒzT F|) EÁƒzT G) EÁƒzT N˛Á §¬

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1) tÁz ƒÀoÏEÁzÊ N˛Á ¸√Æ™Áå 8 Kg EÁ{∫ 25 kg “{@ uN˛Ã™ı \gnƒ ÃÊN˛¡úåÁ N˛Á GúÆÁzT EuáN˛ “ÁzTÁ?
MÆÁı?(AS1)

2) 2.2 m/s doJ VWm 6.0 {H$.J«m ̂ ma dmbo ~mCqbJ ~mb H$m g§doJ Š`m hmoJm& (CÎma… 13.2 kg/ms2 )(AS1)

3) Xmo ì`{º$ EH$ H$ma H$mo 200 N ewÕ ~b bJmVo hþ`o 2s Ho$ {b`o YHo$bVo h¢& (E) H$ma Ûmam àXmZ

{H$`m J`m AmdoJ kmZ H$s{O ò& (~r) `{X H$ma H$m Ðì`_mZ 1200 {H$.J«m. h¡ Vmo wgHo$ doJ n[adV©Z

H$m Xa Š`m hmoJmµ` (CÎma: (E) 600 Ns (~r) 0.5 m/s) (AS1)

4) 1.4 {H$.J«m Ðì`_mZ dmbo EH$ dñVw na 0.2 goH$ÊS> Ho$ {b ò EH$ ~b bJm`m OmVm h¡ Omo pñWa

AdñWm _| h¡& Hw$N> Xoa níMmV ~b H$m à`moJ amoH$ XoZo na ^r dñVw 2 goHo$ÊS> _| 4 _r. Xÿa VH$ J{V

H$aVr h¡& ~b H$m n[a_mU kmV H$s{O ò ( Ans: 14 N )(AS1)
5) EH$ qnS> {OgH$m Ðì¶‘mZ 5 kg h¡, dh 10 ms-1 Ho$ doJ go Mb ahm h¡& Bgna ~b bJZo na 20 s ‘|

doJ 25 ms-1 h¡& qnS> na bJm ~b H$m n[a‘mU ³¶m hmoJm?  ( Ans: 3.75 N ) (AS1)

6)   EH$ hWm¡‹S>m {OgH$m Ðì¶‘mZ 400 g h¡ EH$ H$sbo na 30 m s-1 J{V go ‘mam OmVm h¡& H$sbm CgH$mo ~hþV
H$‘ g‘¶ (0.01 s) ‘| éH$Vm h¡& hWm¡‹S>o Ûmam H$sbo na bJm ~b {H$VZm hmoJm (CÎma: 1200 N)(AS1)

7) EH$ AmX‘r {OgH$m Ðì¶‘mZ 30 kg h¡ EH$ añgr Ho$ ghmao 450 N M‹T>Vm h¡& CgH$m GXYV‘ ËdaU ³¶m
hmoJm {Oggo dh gwa{jV añgr na M‹T> gHo$? ( CÎma: 15 m/s2 )(AS7)
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T1 T2

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. EH$ ‘moQ>>aJm‹S>r H$m Ðì¶‘mZ 1500 kg h¡& Jm‹S>r Am¡a g‹S>H$ Ho$ ~rM ‘| {H$VZm ~b bJZm Mm{hE
(¶{X AnËdaU 1.7 ms-2 hmo) {Oggo dh g‹S>H$ na éH$ Om¶o&( CÎma: 2550 N Jm‹S>r H$s {dnarV
{XemAm| ‘|) (AS7)

2) Xmo ~’©$ Ho$ ñHo$Q>a Ama§̂  ‘| {dam‘ pñW{V ‘| h¢, EH$ Xÿgao H$mo T>Ho$b aho h¢& ¶{X EH$ H$m Ðì¶‘mZ 60 kg
Am¡a doJ 2 m/s h¡ Vmo Xÿgao H$m doJ ³¶m hmoJm {OgH$m Ðì¶‘mZ 40 kg hmo?

(CÎma: 3 m/s {dnarV {Xem ‘|) (AS7)

3) VrZ g‘mZ ãbmH$m|, {OZ‘| àË¶oH$ H$m Ðì¶‘mZ 10kg h¡, {MÌ ‘| Xem©¶o AZwgma qIMm h¡& ¶{X añgr H$s
VZmd (F) 30N  h¡& àË¶oH$ ãbmH$ H$m ËdaU ³¶m h¡? Am¡a Xÿgar apñg¶m| H$o$ ~rM VZmd ³¶m hmoJm? (añgr
H$m Ðì¶‘mZ na Ü¶mZ ‘V Xr{OE&)(AS1)

(Ans: a = 1m/s2 , T1 =10N, T2 = 20N

4) ¶{X EH$ C‹S>Vm hþAm njr VoO J{V Ho$ gmW MbVo hþE ~g go Q>H$am¶o,(AS2)

(a) ³¶m XmoZm| na n‹S>Zo dmbm ~b g‘mZ hmoJm? ³¶m|?

(b) ³¶m XmoZm| H$m ËdaU g‘mZ hmoJm? ³¶m|?

1. uN˛Ã ƒ{rÁuåN˛ åz N˛“Á uN˛ <<Tuo™Áå ƒÀoÏ GÃy Ã™Tuo ™ı ∫“oy “{@ \§ oN˛ uN˛ GÃú∫ N˛ÁzF| §Á“∫y
§¬ å ¬TÁÆÁ \ÁL>>@. [ ]

a) Eu∫ÀbÁzb¬ b) T{u¬u¬ÆÁz c) ãÆÓbå d) gÁ¡bå

2. Æut ƒÀoÏ ú∫ ¬TÁÆÁ TÆÁ NÏ˛¬ §¬ ∆ÓãÆ “Áz oÁz GÃ ƒÀoÏ uN˛ uÀsuo [ ]

a)  ÃÊoÏu¬o b) Tuo™Áå˛ c) Tuo N˛Á \gnƒ d) Ã™Tuo

3. uúÊg N˛Á \gnƒ EÁáÁu∫o “ÁzoÁ “{@ [ ]

a)  EÁN˛Á∫ b) EÁÆoå c) ßÁ∫ d) qzfi¢˛¬

Ã“y G∫ YÏuåL@
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4. <<Tuo ™ı ßÁ∫>> FÃ ∆£t N˛Áz ãÆÓbå åz FÃz uåtz|u∆o N˛∫åz Nz˛ u¬L uN˛ÆÁ? [ ]

a)  ∫zQyÆ Tuo b) Tuo N˛Á \gnƒ c) doJ d) uÀs∫nƒ N˛Á \gnƒ

5. Tuo N˛Á FN˛ÁF| ™ÁfiN˛ (SI) [ ]

a)  ™y/Ãz b) uN˛.T¿Á - m c) uN˛.T¿Á.™y./Ãz d) uN˛. T¿Á™. ™y./Ãz2

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. ãÆÓbå Nz˛ Tuo Nz˛ ú“¬z uåÆ™ N˛Áz uÃtΩá N˛∫åz Nz˛ u¬L üÆÁzT N˛∫ GÃ ú∫ u∫úÁzb| u¬uQL@

2. tÁz ußãå uúÊgÁz ú∫ uN¿˛ÆÁuãƒo uN¿˛ÆÁ LƒÊ üuouN¿˛ÆÁ N˛Áz t∆Á|åz Nz˛ u¬L üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. t{uåN˛ \yƒå Nz˛ GtÁ“∫mÁı N˛Áz tzuQL \“ÁÂ ãÆÓbå N˛Á ú“¬Á uåÆ™ ¬ÁTÓ “ÁzoÁ “{@ GÃ ú∫ LN˛ u∫úÁzb| o{ÆÁ∫
N˛yu\L@

2. ãÆÓbå Nz˛ oyÃ∫z uåÆ™ ú∫ EÁáÁu∫o NÏ˛Z t{uåN˛ \yƒå N˛y üuN¿˛ÆÁEÁz Ê ú∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@
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uúZ¬z EÜÆÁÆÁı Nz˛ “™åz üN˛Á∆ Nz˛ ú∫Áƒo|å
Nz˛ §Á∫z ™zÊ EÜÆÆå uN˛ÆÁ “{@ üN˛Á∆ Nz˛ N˛Á∫m “™ı
üNw˛uo Nz˛ ÃÁ{ãtÆ| N˛Á EÁßÁÃ “ÁzoÁ “{@ üN˛Á∆ N˛F|
∫ÁzYN˛ VbåÁLÂ ütu∆|o N˛∫oÁ “{@

EÁFL “™ Få™ı Ãz NĮ̈ Z VbåÁEÁı N˛y EÁ¬ÁzYåÁ
N˛∫zÊ@

EÁúåz tzQÁ “ÁzTÁ uN˛ uN˛Ãy §o|å Nz˛ Eãt∫
úÁåy ™ı LN˛ uÃMN˛Á ZÁz‰gåz ú∫ ƒ“ åyYz oN˛ \ÁoÁ
“{@ ú∫ãoÏ §Á“∫ Ãz tzQåz ú∫ Æ“ §o|å Nz˛ uåY¬z
ßÁT Ãz NÏ˛Z Hú∫ GeÁ “ÏEÁ utQÁF| tzoÁ “{@ FÃy
o∫“ LN˛ åÎ§Ó N˛Áz LN˛ uT¬ÁÃ úÁåy ™ı ∫Qåz ú∫
GÃN˛Á EÁN˛Á∫ §‰gÁ utQoÁ “{@ ET∫ LN˛ ™Ázby
N˛ÁÂY N˛y À¬Á§ N˛Áz Zúz “ÏL Eq∫Áı ú∫ ∫QN˛∫
FÃN˛Áz˛ Hú∫ Ãz tzQÁ \ÁÆ o§ Eq∫ Gez “ÏL
utQÁF| tzoz “{@
• Gú∫ÁzMo üzqm Nz˛ MÆÁ N˛Á∫m “Áz ÃN˛oz “{?

uN¿̨ ÆÁN˛¬Áú 1
uN˛Ãy N˛ÁÂY N˛z uT¬ÁÃ ™ı úÁåy ¬yu\L FÃ™ı

LN˛ úzuãÃ¬ (Ãyáy) ∫uQL@ uT¬ÁÃ N˛y tyƒÁ∫ Ãz
LƒÊ Hú∫ Ãz FÃ úzuãÃ¬ N˛Áz tzuQL@
• Æ“ N{˛ÃÁ utQoÁ “{?
• Få tÁzåÁı tw…ÆÁı ™ı N˛ÁzF| Eão∫ “{?

AÜ¶m¶

4
Ã™o¬ á∫Áo¬ ú∫ üN˛ÁΔ N˛Á

Eúƒo|å

uN¿̨ ÆÁN˛¬Áú 2
ÃÓ∫\ N˛y EÁz∫ t∆Á|oy “ÏF|, ¬TßT 30 ¢Ï˛b

¬©§y tyƒÁ∫ Nz˛ Ã™yú \ÁFL@ tyƒÁ∫ Nz˛ LN˛ uN˛åÁ∫z
ú∫ \ÁN˛∫ Eúåz tÁzÀo Ãz N˛u“L uN˛ ƒÁz LN˛
Y™N˛oy “ÏF| áÁoÓ N˛y §åy ƒÀoÏ N˛Áz tyƒÁ∫ Nz˛ tÓÃ∫z
uN˛åÁ∫z ú∫ ¬ÁN˛∫ ∫Qz@ \§ Æ“ ƒÀoÏ tyƒÁ∫ Ãz NÏ˛Z
FÊY tÓ∫y ú∫ “Áz o§ Æ“ uƒNw˛oΩ øú Ãz utQoÁ “{@
“™ FÃ ƒÀoÏ N˛Á üuou§©§ tyƒÁ∫ ™ı tzQ ÃN˛oz “{
\{Ãz uN˛ Æ“ tyƒÁ∫ LN˛ tú|m “Áz@
• tyƒÁ∫ ú∫ ƒÀoÏ N˛Á üuou§©§ MÆÁı §åoÁ “{?

Gú∫ÁzMo ü≈åÁı Nz˛ G∫ LƒÊ úu∫uÀsuoÆÁı Nz˛
N˛Á∫m §oÁåz Nz˛ u¬L “™z üN˛Á∆ N˛y Eúƒo|å
úu∫VbåÁ N˛Áz Ã™^åz N˛y EÁƒ≈ÆN˛oÁ “{@

Eúƒo|å (Refraction)

uN¿̨ ÆÁN˛¬Áú 3
§“Ïo N˛™ T“∫ÁF| LƒÊ EúÁ∫t∆y| úw…eÁı N˛Á LN˛

úÁfi ¬yu\L@ (GtÁ“∫m Nz˛ u¬L LN˛ ug∆ ÆÁ ú{å
¬z ÃN˛oz “{)@ FÃ™ı LN˛ uÃMN˛Á ∫Q tyu\L@ EÁú
§o|å Ãz Foåy tÓ∫ \ÁFL uN˛ EÁúN˛Áz uÃMN˛Á å“yÊ
utQÁF| úgı@ uYfi 1 (§y) ™ı utQÁL EåÏÃÁ∫ Qgz
“ÁzN˛∫ Eúåz tÁzÀo Ãz N˛u“L uN˛ ƒ“ §o|å ™ı úÁåy
ß∫ tz@ \§ úÁfi úÁåy Ãz ß∫ \ÁoÁ “{ o§ uÃMN˛Á
utQåz ¬ToÁ “{@ uYfi 1 (Ãy) ™ı tzuQL@
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uYfi-1(a)

EÁÂQ

üN˛ÁΔ uN˛∫m

EúÁ∫tΔy|
tyƒÁ∫

uÃMN˛Á

uÃMN˛Á

üN˛ÁΔ uN˛∫m

EúÁ∫tΔy|
tyƒÁ∫

EÁÂQ

uÃMN˛Á

üN˛ÁΔ uN˛∫m

EúÁ∫tΔy|
tyƒÁ∫

úÁåy

EÁÂQ

uYfi-1(b)

uYfi-1(c)

Æut “ÁÂ, oÁz uÃMNz˛ Ãz EÁÂQ oN˛ LN˛ ∫zQÁ
uYfi §åÁFL@ ÆÁt ∫uQL uN˛ ™ÁÜÆ™ ™ı T™å
N˛∫oy “ÏF| üN˛Á∆ N˛y uN˛∫m LN˛ Ã∫¬ ∫zQÁ ™ız
Y¬oy “{@
• úÁåy LƒÊ “ƒÁ N˛y Ão“ ú∫ üN˛Á∆ N˛y uN˛∫m

N˛Áz MÆÁ “ÁzoÁ “{?
• tÓÃ∫z ™ÁÜÆ™ ™ı üN˛Á∆ uN˛∫m Nz˛ ™Ï‰gåz N˛Á

MÆÁ N˛Á∫m “Áz ÃN˛oÁ “{?
Gú∫ÁzMo ü≈åÁı N˛Á G∫ ¢˛™z|b uÃtΩáÁão ˚Á∫Á

utÆÁ \Á ÃN˛oÁ “{@ FÃNz˛ EåÏÃÁ∫ üN˛Á∆ uN˛∫m,
uN˛ã“y tÁz u§ãtÏEÁı Nz˛ §yY GÃy ús ú∫ Y¬oy “{
u\ÃNz˛ u¬L N˛™ Ãz N˛™ Ã™Æ ¬ToÁ “Áz@ EÁFL
“™ FÃ uÃÚÁão N˛Áz üÆÁzT ™ı GúÆÏMo N˛∫z@

üN˛Á∆ uN˛∫m N z̨ ús N˛Áz tzQåz ú∫, Æ“ Àú…b
“̄ uN˛ tÁz ™ÁÜÆ™ \{Ãz úÁåy LƒÊ ƒÁÆÏ, N˛y Ão“ ú∫
üN˛Á∆ uN˛∫m Eúåy ut∆Á §t¬oy “{@ üN˛Á∆ uN˛∫m
Æ“ ús FÃu¬L YÏåoy “{ u\ÃÃz ƒ“ uÃMNz̨  Ãz EÁÂQ
oN˛ ãÆÓåo™Ω Ã™Æ ™ı ú“ÏÂY \ÁÆ@ Æ“ oßy ÃÊßƒ “{
\§ tÁz ™ÁÜÆ™ N˛y úu∫Ãy™Á ú∫ üN˛Á∆ Eúåy YÁ¬
§t¬ tz@ EsÁ|oΩ “™ FÃ uå…N˛ | ú∫ ú“ÏÂYoz “{ uN˛
\§ üN˛Á∆ LN˛ ™ÁÜÆ™ Ãz tÓÃ∫z ™ÁÜÆ™ ™ı T™å
N˛∫oy “{ o§ FÃN˛y YÁ¬ §t¬oy “{@

<<\§ üN˛Á∆ LN˛ ™ÁÜÆ™ Ãz tÓÃ∫z ™ÁÜÆ™ ™ı
T™å N˛∫oy “{ o§ Få ™ÁÜÆ™Áı N˛y úu∫Ãy™Á ú∫,
üN˛Á∆ N˛y YÁ¬ ™ı úu∫ƒo|å “ÁzoÁ “{ u\ÃNz˛ N˛Á∫m
GÃN˛y ut∆Á ™ı úu∫ƒo|å “ÁzoÁ “{@ FÃ üuN¿˛ÆÁ N˛Áz
üN˛Á∆ N˛Á Eúƒo|å N˛“oz “¯@ Eúƒo|å üuN¿˛ÆÁ ™ı,
Nz˛ƒ¬ ¬©§ƒoΩ EÁúoå N˛Á z ZÁzgN˛∫, EãÆ
úu∫uÀsuoÆÁı ™ı, üN˛Á∆ N˛y uN˛∫m ™Ïgoy “{@>>

uYfi 2 (a) LƒÊ 2 (b) ™ı utQÁL EåÏÃÁ∫,
™ÁåÁ uN˛ üN˛Á∆ ™ÁÜÆ™ 2a ™ı v1 YÁ¬ LƒÊ ™ÁÜÆ™
2b ™ı v2 YÁ¬ Ãz T™å N˛∫ ∫“y “{@

• \§ úÁfi ™ı úÁåy ß∫ utÆÁ \ÁoÁ “{ o§
uÃMN˛Á MÆÁı utQåz ¬ToÁ “{?uYfi 1 (c)
N˛Áz tzuQL@
EÁú \Áåoz “{ uN˛ uÃMNz˛ Ãz uåN˛¬åz ƒÁ¬Á

üN˛Á∆ EÁúNz˛ EÁÂQ oN˛ å“y ú“ÏÂYoÁ “{ \§
§o|å ™ı úÁåy å“yÊ “{@ (uYfi 1 (b) ™ı tzuQL@)
FÃu¬L EÁú uÃMNz˛ N˛Áz å“Î tzQ úÁoz@ \§
§o|å ™ı úÁåy ß∫ utÆÁ \ÁL o§ EÁú uÃMN˛z˛
N˛Áz tzQ ÃN˛oz “{@
• Æ“ N{˛Ãz Ã©ßƒ “{?
• MÆÁ EÁú ÃÁzYoz “{Ê uN˛ §o|å ™ı úÁåy  ß∫åz

ú∫, üN˛Á∆ uN˛∫m EÁú oN˛ ú“ÏÂYoy “{?
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V1

V2

N

N

Ãáå

uƒ∫¬

uYfi-2(b)

uYfi-2(a)

V1

V2

N

NN-¬©§

uƒ∫¬

Ãáå

úu∫Ãy™Á

• Eúƒuo|oΩ uN˛∫mÁı Nz˛ ÃÊtß| ™ı, uYfi (2)(a)
LƒÊ 2(b) ™ı EÁú MÆÁ Eão∫ úÁoz “¯?

• MÆÁ üN˛Á∆ N˛y YÁ¬ LƒÊ Eúƒuo|oΩ uN˛∫mÁı Nz˛
√Æƒ“Á∫ ™ı N˛ÁzF| Ã©§ãá “{?
üÆÁzT Æ“ t∆Á|oz “{Ê uN˛, uN˛Ãy ™ÁÜÆ™ Ãz

üN˛Á∆ N˛y YÁ¬ §t¬åz Nz˛ N˛Á∫m “y n«H$me H$s
{Xem ~XcVr h¡ @

ET∫ v1 Ãz v2 N˛Á ™Áå N˛™ “{, o§ ™ÁÜÆ™  2
™ÁÜÆ™ 1 Nz˛ ÃÁúzq EuáN˛ ÃVå “{@

ET∫ v2  Nz˛ ÃÁúzq v1 N˛Á ™Áå EuáN˛ “{@ o§
™ÁÜÆ™ 2 ™ÁÜÆ™ 1 Nz˛ ÃÁúzq uƒ∫¬ “{@

ET∫ üN˛Á∆ uN˛∫m uƒ∫¬ ™ÁÜÆ™ Ãz ÃVå
™ÁÜÆ™ ™ı üƒz∆ N˛∫oÁ “{ o§ Eúƒuo|oΩ uN˛∫m,

N

uYfi-3

i

r

N

N

tÁzåÁı ™ÁÜÆ™Áı N˛y úu∫Ãy™Á ú∫ QÎYy TÆy ¬©§ N˛y
EÁz∫ ™Ïgoy “{@ o§ ƒ“ ÃVå ™ÁÜÆ™ ú∫ QÎYy
TÆy ¬©§ N˛y EÁz∫ ™Ïgoy “{@ \§ ƒ“ ÃVå ™ÁÜÆ™
Ãz uƒ∫¬ ™ÁÜÆ™ ™ı T™å N˛∫oy “{ o§ ƒ“ ¬©§ Ãz
tÓ∫ “boy “ÏF| uåN˛¬ \Áoy “{@ “™åz tzQÁ uN˛
úu∫Ãy™Á ú∫ üN˛Á∆ uN˛∫m Eúåy ut∆Á Ãz uƒYu¬o
“Ázoy “{@ uYfi-3 ™ı utQÁL \{Ãz, EÁúoå u§ãtÏ ú∫
LN˛ ¬©§ QÎuYL@

™ÁåÁ uN˛ EÁúuoo uN˛∫m tΩƒÁ∫Á ¬©§ Ãz §åy
N˛Ázm ‘i’ “{@ LƒÊ Eúƒuo|oΩ uN˛∫m ̊ Á∫Á ¬©§ Ãz §åy
N˛Ázm ‘r’ “{@ Fã“ı N¿̨ ™∆: EÁúoå N˛Ázm LƒÊ Eúƒo|å
N˛Ázm N˛“Á \ÁoÁ “{@

Eúƒo|å üuN¿˛ÆÁ N˛Áz Ã™^Áåz Nz˛ u¬L, “™ı
úÁ∫t∆y| ™ÁÜÆ™Áı N˛z LN˛ TÏm u\Ãz Eúƒo|åÁÊN˛
N˛“oz “{, FÃNz˛ §Á∫z ™ı \ÁååÁ EÁƒ≈ÆN˛ “{@ EÁFL
FåNz˛ §Á∫z ™ı EÜÆÆå N˛∫z@

üN˛Á∆ N˛y uN˛∫m LN˛ ™ÁÜÆ™ Ãz tÓÃ∫z ™ÁÜÆ™
™ı T™å N˛∫oz Ã™Æ, GÃN˛y ut∆Á ™ı úu∫ƒo|å N˛z
Ào∫ N˛Áz Eúƒo|åÁÊN˛ Nz˛ útÁı ™ı √ÆMo N˛∫oz “{Ê@

Eúƒo|åÁÊN˛ (Refractive index)
uåƒÁ|o ™ı üN˛Á∆ 3x108 ™y/Ãz Nz̨  YÁ¬ Ãz T™å

N˛∫oy “{@ (FÃz c Ãz ütu∆|oΩ N˛∫oz “{Ê@) EãÆ úÁ∫t∆y|
™ÁÜÆ™Áı ™ı üN˛Á∆ N˛y YÁ¬ FÃÃz N˛™ “Ázoy “{@

™ÁåÁ uN˛ uN˛Ãy ™ÁÜÆ™ ™ı üN˛Á∆ N˛y YÁ¬ ‘v’
“{@ EÁ{∫ üN˛Á∆ N˛y uåƒÁ|oΩ ™ı YÁ¬ ‘c’, “{ o§
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™ÁÜÆ™ ™ı üN˛Á∆ N˛y YÁ¬ ‘v’ Nz˛ EåÏúÁo N˛Áz
Eúƒo|åÁÊN˛ N˛y úu∫ßÁ Á ™Áåoz “{@ FÃz ‘n’ Ãz
ütu∆|o N˛∫oz “{Ê@ FÃz ú∫™ Eúƒo|åÁÊN˛ (Absolute
Refractive Index) N˛“oz “{@

 ú∫™ Eúƒo|åÁÊN˛ = uåƒÁ|oΩ ™ı üN˛Á∆ N˛y YÁ¬/
™ÁÜÆ™ ™ı üN˛Á∆ N˛y YÁ¬

n = c/v ...............(1)
Ã™Áå ßÁ{uoN˛ ∫Áu∆ÆÁı N˛Á EåÏúÁo “Ázåz N˛z

N˛Á∫m FÃN˛Á N˛ÁzF| EÁN˛Á∫ å“Î “ÁzoÁ “{@ uN˛Ãy
™ÁÜÆ™ ™ı üN˛Á∆ uN˛oåy oz\ ÆÁ áy™y Tuo Ãz

T™å N˛∫ ∫“Á “{, FÃN˛Á EÁßÁÃ “™ı Eúƒo|åÁÊN˛
N˛∫ÁoÁ “{@ ET∫ ™ÁÜÆ™ N˛y Eúƒo|åÁÊN˛ EuáN˛ “{
o§ FÃ™ı üN˛Á∆ N˛y YÁ¬ N˛™ “Ázoy “{ LƒÊ
Eúƒo|åÁÊN˛ N˛™ “Ázåz ú∫ YÁ¬ EuáN˛ “Ázoy “{@
Eúƒo|åÁÊN˛ ‘n’ N˛Á Es| “{ uN˛ GÃ ™ÁÜÆ™ ™ı
üN˛Á∆ N˛y YÁ¬, uåƒÁ|oΩ ™ı üN˛Á∆ N˛y YÁ¬ Nz˛ n
ƒı ßÁT Nz˛ §∫Á§∫ “{@

GtÁ“∫m Nz˛ u¬L N˛ÁÂY N˛Á Eúƒo|åÁÊN˛ 3/2 “{@
EsÁ|oΩ N˛ÁÂY ™ı üN˛Á∆ N˛y ƒzT, 3 x108 N˛y 3/2 ƒy
ßÁT ÆÁ 2/3 x 3 x108 ™y/Ãz \Áz 2 x 108 ™y/Ãz “{@

ÃÁ∫my:1 NĮ̈ Z útÁs| ™ÁÜÆ™ N˛Á Eúƒo|åÁÊN˛

åÁzb:  ÃÁ∫my 1Ãz “™ı Æ“ \ÁåN˛Á∫y üÁõo
“Ázoy “{ uN˛ Æ“ EÁƒ≈ÆN˛ å“Î “{ uN˛ üN˛Á∆o:
ÃVå ™ÁÜÆ™ N˛Á ̧ √Æ™Áå Vånƒ EuáN˛ “Áz@ GtÁ“∫m
Nz˛ u¬L Nz˛∫ÁzÃyå N˛Á Eúƒo|åÁÊN˛ üN˛Á∆o: úÁåy
Ãz EuáN˛ ÃVå “{@ \§uN˛ uN˛∫ÁzÃyå N˛Á ¸√Æ™Áå
Vånƒ úÁåy Ãz N˛™ “ÁzoÁ “{@
• útÁs| Nz˛ ™ÁÜÆ™ N˛Á˛ Eúƒo|åÁÊN˛ E¬T-

E¬T MÆÁı “ÁzoÁ “{?
• ™ÁÜÆ™ N˛Á Eúƒo|åÁÊN˛ uN˛å §ÁoÁı ú∫ uåß|∫

N˛∫oÁ “{?
Eúƒo|åÁÊN˛ uå©å §ÁoÁı ú∫ uåß|∫ N˛∫oÁ “{@
(1) útÁs| N˛y üNw˛uo (2) GúÆÏMo üN˛Á∆ N˛y

o∫ÊTt{UÆ| (EÁú FÃNz˛ §Á∫z ™ı ET¬y N˛qÁEÁzÊ ™ı
ú‰jıTz@)

útÁs| ™ÁÜÆ™ Eúƒo|åÁÊN˛ útÁs| ™ÁÜÆ™ Eúƒo|åÁÊN˛
ƒÁÆÏ 1.0003 Nz̨åzgÁ §Á¬Ã™ 1.53
§¢|̨ 1.31 ∫ÁN˛ ÃÁ¡b 1.54
úÁåy 1.33 N˛Á§|å g{Ã¡¢˛ÁF‰g 1.63
uN˛∫ÁzÃyå 1.44 ÃVå u°¬ãb S¬ÁÃ 1.65
°ÆÓÀg MƒÁb|Ω\ 1.46 ø§y 1.71
búz|ãbÁFå EÁF¬ 1.47 Ã°¢˛ÁÆ∫ 1.77
N¿̨ Ázå S¬ÁÃ 1.52 “y∫Á 2.42
§zã\yå 1.50

ÃÁúzuqN˛ Eúƒo|åÁÊN˛ (Relative refractive
index)

uN˛Ãy ™ÁÜÆ™ N˛Á, tÓÃ∫z ™ÁÜÆ™ Ãz ÃÁúzq
Eúƒo|åÁÊN˛, tÓÃ∫z ™ÁÜÆ™ ™ı üN˛Á∆ N˛y YÁ¬ LƒÊ
üs™ ™ÁÜÆ™ ™ı üN˛Á∆ N˛y YÁ¬ Nz˛ EåÏúÁo Nz˛
§∫Á§∫ “ÁzoÁ “{@ ™ÁåÁ uN˛ üs™ LƒÊ tΩuƒoyÆ ™ÁÜÆ™
™ı N¿˛™∆: üN˛Á∆ N˛Á ƒzT v1 LƒÊ v2 “{@

tΩuƒoyÆ ™ÁÜÆ™ N˛Á ú“¬y ™ÁÜÆ™ Ãz˛ ÃÁúzq
Eúƒo|åÁÊN˛ §∫Á§∫

n21 = ú“¬y ™ÁÜÆ™ ™ı üN˛Á∆ N˛Á ƒzT-1 /
tÓÃ∫y ™ÁÜÆ™ ™ı üN˛Á∆ N˛Á ƒzT – 2

n21 = v1/v2

EÊ∆ LƒÊ “∫ N˛Áz ‘c’ Ãz ßÁT tzåz ú∫
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1

2

v
v

 = ( v1/c)  / ( v2/c)  = (1/ n1 ) /(1/ n2 )

  n21 = n2  / n1  ....................(2)
FÃz ÃÁúzuqN˛ Eúƒo|åÁÊN˛ N˛“oz “{Ê@ FÃN˛y

úu∫ßÁ Á uå©å “{@

GtΩtz≈Æ : EÁúÁuoo N˛Ázm LƒÊ Eúƒo|å N˛Ázm
™ı Ã©§ãá üÁõo N˛∫åÁ@

GúÆÏMo útÁs| : LN˛ oPoÁ, (õ¬ıN˛) Ã¢z̨ t
YÁb|, üÁzbz~Mb∫ (YÁÊtÁ), ÀNz̨¬, ZÁzby N Ą́¬y úzÆãb N˛y “ÏF|
õ¬ıN˛, LN˛ Eá| ƒwÁN Ą́∫ N Ą́ÂY N Ą́ ugÀN˛ u\ÃN y̨ ™ÁzbÁF|
2 Ãz.™y. “{, úzuãÃ¬, LN˛ ¬zÃ∫ üN Ą́∆ (¬zÃ∫ ¬ÁFb)

uƒuá :
LN˛ ¬N˛gy N˛y õ¬ıN˛ N˛Áz Ã¢z̨ t YÁb| Ãz ‰jN˛N˛∫,

FÃ ú∫ uYfi 4(a) ™ı utQÁL EåÏÃ∫, FÃNz˛ Nz˛ã¸ Ãz
TÏ\∫oy “ÏF|† tÁz ¬©§ƒoΩ  ∫zQÁLÂ QyÊuYL@ FåN˛y
u™¬å u§ãtÏ N˛Áz O N˛u“L@ LN˛ ∫zQÁ N˛Áz NN LƒÊ
tÓÃ∫y ∫zQÁ N˛Áz MM åÁ™ÁÊuN˛o N˛yu\L@ Æ“ÁÂ tÁz
™ÁÜÆ™Áı N˛y, Eão∫Áúw…e (Fåb¢z˛|Ã) ú∫ QÎYy TÆy
∫zQÁ MM “{ LƒÊ NN, FÃ ∫zQÁ ú∫ O u§ãtÏ ú∫
QÎYy TÆy ¬©§ “{@

tΩuƒoyÆ ™ÁÜÆ™ N˛Á Eúƒo|åÁÊN˛ ( n2 )

üs™ ™ÁÜÆ™ N˛Á Eúƒo|åÁÊN˛  ( n1 )

ÃÁúzuqN˛ Eúƒo|åÁÊN˛( n21 ) =

üÆÁzTΔÁ¬Á N˛ÁÆ| 1

uYfi-4(a)

uYfi-4(b)

LN˛ üÁzbz~Mb∫ (YÁÊtÁ) N˛Áz O u§ãtÓ ú∫ NN Nz̨
EåÏut∆ uYfi 4(a) ™Êz utQÁL EåÏÃÁ∫ ∫uQL@ E§
00 Ãz 900 oN˛ N˛Ázm §åÁFL@ Æ“ NN N˛y tÁzåÁz
EÁz∫ N˛yu\L E§ NN N˛y tÓÃ∫y EÁz∫ YÁÂtÁ ∫QN˛∫
u¢˛∫ Ãz ™ÁuN˙˛T N˛yu\L@ N˛Ázm N˛y úye ƒN¿˛ÁN˛Á∫
∫zQÁ ú∫ utQåy YÁu“L@

E§ Eão∫úw…e ∫zQÁ (MM) ú∫ LN˛ Eá|-
ƒwÁN˛Á∫ N˛ÁÂY N˛y ugÀN˛ FÃ o∫“ ∫uQL u\ÃÃz˛

FÃN˛Á √ÆÁÃ úw…e (MM) ú∫ “Áz LƒÊ Nz˛ã¸ O ú∫
“Áz@ NN Nz˛ EåÏut∆Á ™ı LN˛ ¬zÃ∫ ¬ÁFb gÁu¬L
\Áz ƒÁÆÏ Ãz N˛ÁÂY ™ı u§ãtÏ ú∫, Eão∫úw…e Ãz “ÁzN˛∫

TÏ\∫oy “{@ ugÀN˛ N˛y tÓÃ∫y EÁz∫ Ãz Æ“ ¬ÁFb
(üN˛Á∆) uN˛Ã ús ú∫ uåN˛¬oy “{ tzuQL uYfi
4(b)@ (ET∫ EÁú ¬zÃ∫ ¬ÁFb N˛y ús N˛Áz å“y

tzQ ÃN˛oz “{ o§, EÁú LN˛ N˛Á¬z õ¬ıN˛ N˛Áz FÃ
ƒN¿̨ ÁN˛Á∫ ∫zQÁ (ugÀN˛ N˛y ƒN¿̨ ÁN˛Á∫ ∫zQÁ) ú∫ ∫QN˛∫
üN˛Á∆ Nz˛ u§ÊtÏ N˛Áz tzQoz “ÏL üN˛Á∆ Nz˛ ús N˛y

N˛¡úåÁ N˛yu\L@)

• MÆÁ N˛ÁzF| uƒY¬å utQÁF| tzoÁ “{?

O u§ãtÏ ú∫, NN Ãz 150 EÁúoå N˛Ázm §åÁåz
N˛y ut∆Á ™ı ¬zÃ∫ üN˛Á∆ gÁu¬L@ FÃN˛Á Eúƒo|å
N˛Ázm N˛Á ™Áú ¬yu\L@ Æ“ ¬zÃ∫ üN˛Á∆ N˛Áz tÓÃ∫z

ƒwÁN˛Á∫ úw…e@ N˛ÁÂY N˛Á À¬z§ ÆÁ ugÀN˛ N˛y tÓÃ∫y
EÁz∫ Ãz tzQoz “ÏL u¬ÆÁ \Á ÃN˛oÁ “{@ ÃÁ∫my (2)
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™ı Fã“z u¬uQL@ FÃz 200,300,400,500 LƒÊ 600 EÁúoå N˛Ázm Nz˛ u¬L tÁz“∫ÁFL@ LƒÊ FåN˛Á Eúƒo|å N˛Ázm
åÁzb N˛yu\L@

oÁu¬N˛Á 2

EÁFL FÃz tzQåz Nz˛ u¬L LN˛ EãÆ üÆÁzT
N˛∫z@

uN¿̨ ÆÁN˛¬Áú 4
LN˛ áÁoÏ N˛y ugÀN˛ ¬yu\L@ uYfi 5(a) ™ı

utQÁL EåÏÃÁ∫ LN˛ YÁÂtÁ ¬zN˛∫ FÃN˛y  ƒN¿˛ÁN˛Á∫
uÃ∫z ú∫ N˛Ázm EÊuN˛o N˛yu\L@ ugÀN˛ Nz˛ Nz˛ã¸ ú∫
tÁz Àb~Á ∫uQL \Áz ‘O’ Nz˛ úu∫o: VÓ™ ÃN˛oz “Áz@

ünÆzN˛ ‘i’ LƒÊ ‘r’ Nz˛ u¬L ÃÁFå i LƒÊ ÃÁFå r
uåN˛Á¬N˛∫ ünÆzN˛ ‘i’ Nz˛ u¬L ÃÁFå i/ ÃÁFå r N˛Á
™Áå rÁo N˛yu\L@

åÁzb : EÁúNz˛ EÜÆÁúN˛ N˛y Ã“ÁÆoÁ Ãz ÃÁFå
i ÃÁFå r N˛Á ™Áå rÁo N˛yu\L@

EÊoo: “™ı ÃÁFå i / ÃÁFå r N˛Á ™Áå uåÆo
üÁõo “ÁzoÁ “{@
• MÆÁ Æ“ EåÏúÁo N˛ÁÂY N˛Á Eúƒo|åÁÊN˛ “{?

MÆÁı?
Æ“ EåÏúÁo N˛ÁÂY N˛Á Eúƒo|åÁÊN˛ N˛Á ™Áå

tzoÁ “{@ Gú∫ÁzMo üÆÁzT ™ı EÁú tzQ ÃN˛oz “{ uN˛
“™z∆Á ‘i’ Ãz ‘r’ N˛™ “ÁzoÁ “{@ EsÁ|oΩ Eúƒuo|oΩ
uN˛∫m ¬©§ N˛y EÁz∫ ™Ïgoy “{@
• Få uå∫yqmÁı Ãz EÁú MÆÁ uå…N˛ | uåN˛Á¬oz

“{?
Gú∫ÁzMo üzqm Ãz “™ FÃ uå…N˛ | ú∫ ú“ÏÂÂYoz

“¯ uN˛ \§ LN˛ üN˛Á∆ N˛y uN˛∫m uƒ∫¬ ™ÁÜÆ™
(ƒÁÆÏ) Ãz ÃVå ™ÁÜÆ™ (N˛ÁÂY) N˛y EÁz∫ T™å
N˛∫oy “{ o§ ‘r’ N˛Á ™Áå ‘i’ Nz˛ ™Áå Ãz N˛™ “ÁoÁ
“{, LƒÊ Eúƒuo|oΩ uN˛∫m ¬©§ N˛y EÁz∫ ™Ïgoy “{@
• MÆÁ EÁú N˛¡úåÁ N˛∫ ÃN˛oz “{ uN˛ üN˛Á∆

uN˛∫m \§ ÃVå ™ÁÜÆ™ Ãz uƒ∫¬ ™ÁÜÆ™ N˛y
EÁz∫ T™å N˛∫oy “{ o§ FÃ ú∫ MÆÁ üßÁƒ
ú‰goÁ “{?

i r (ÃÁFå i) (Sin i) (ÃÁFå r) (Sin r) (ÃÁFå r/Sin r)
(Sin i / Sin r)

uYfi-5(a)

LN˛ Àb~Á N˛Áz 100 N˛Ázm ú∫ ∫uQL@ ugÀN˛ Nz˛
EÁáz ßÁT N˛Áz úÁåy ™ı HÜƒÁ|á∫ gÏ§Áz tyu\L@ EÁú
úÁåy N˛Áz LN˛ úÁ∫t∆y| §o|å ™ı ¬z ÃN˛oz “{Ê@ gÏ§Ázoz
Ã™Æ Æ“ ÜÆÁå ∫“z N˛y Àb~Á úÁåy Ãz Eãt∫ 100 N˛Á
N˛Ázm §åÁoy “ÏF|@ E§ §o|å Nz˛ Hú∫ Ãz úÁåy Nz˛
Eãt∫ N˛y Àb~Á N˛Áz tzuQL@ uYfi 5(b)@ E§ tÓÃ∫y
Àb~Á N˛Áz (\Áz úÁåy Ãz §Á“∫ “{) FÃ o∫“ ∫uQL
u\ÃÃz ú“¬y LƒÊ tÓÃ∫y Àb~Á LN˛ “y Ã∫¬ ∫zQÁ ™ı
utQÁF| úgı@
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E§ ugÀN˛ N˛Áz úÁåy Ãz §Á“∫ uåN˛Áu¬L@ tÁzåÁz
Àb~Á N˛Áz tzuQL@ EÁú tzQ ÃN˛oz “{ uN˛ Æz tÁzåÁı LN˛
Ã∫¬ ∫zQÁ ™ı å“Î “{@

• Hú∫ Ãz tzQåz ú∫ “™ı tÁzåÁz Àb~Á LN˛ “y Ã∫¬
∫zQÁ ™ı MÆÁı utQÁF| tzoz “¯@
¬©§ LƒÊ Àb~Á Nz˛ §yY N˛Ázm ™ÁuúL@ EÁúN˛y

úÏuÀoN˛Á ™ı tÏ§Á∫Á ÃÁ∫my (2) §åÁFL LƒÊ ™Áå
u¬uQL@ uƒußãå N˛Ázm Nz˛ u¬L FÃz tÁz“∫ÁFL@ FÃ
EÁÊN˛gz Nz˛ GúÆÁzT Ãz úÁåy N˛Á Eúƒo|åÁÊN˛ rÁo
N˛yu\L@ Æ“ üÆÁzT EÁúoå N˛Ázm 480 Ãz Hú∫
“Ázåz ú∫ å“Î N˛∫åÁ YÁu“L FÃN˛Á N˛Á∫m EÁú
uåY¬z uƒßÁT ™ı ú‰jzÊTz@

Gú∫ÁzMo üÆÁzT ™ı “™ tzQoz “{ uN˛ ‘i’ Ãz ‘r’
N˛Á ™Áå EuáN˛ “{@ FÃN˛Á Es| “{ uN˛ \§ üN˛Á∆
N˛y uN˛∫m (ÃVå ™ÁÜÆ™) úÁåy Ãz ƒÁÆÏ (uƒ∫¬

uYfi-5(b)

Àb~Á

Àb~Á

uYfi-6(a)

A

B

X

™ÁÜÆ™) N˛y EÁz∫ T™å N˛∫oÁ “{ o§ ¬©§ Ãz tÓ∫
™Ïgoy “{ EsÁ|oΩ üÆÁzT∆Á¬Á ™ı üÆÁzT-1 ™ı üzqm Nz˛
uƒú∫yo ut∆Á ™ı √Æƒ“Á∫ N˛∫oy “{@

FÃ üÆÁzT Ãz “™ Æ“ N˛“ ÃN˛oz “{Ê uN˛ \§
üN˛Á∆ N˛y uN˛∫m ÃVå ™ÁÜÆ™ Ãz uƒ∫¬ ™ÁÜÆ™ ™ı
T™å N˛∫oy “{ o§ Æ“ ¬©§ Ãz tÓ∫ ™Ïgoy “{ LƒÊ r
> i@
• MÆÁ “™ Ã{tΩáÁuãoN˛ øú Ãz EÁúoå N˛Ázm LƒÊ

Eúƒo|å N˛Ázm ™ı Ã©§ãá üÁõo N˛∫ ÃN˛oz “{Ê?
uå©å útΩáuo N˛Áz tzuQL@
EÁúoå N˛Ázm LƒÊ Eúƒo|å N˛Ázm ™ı ÃÊ§Êá N˛Áz

n1 sin i = n2 sin r. tΩƒÁ∫Á §oÁÆÁ \Á ÃN˛oÁ “{@
FÃz Àåz¬ N˛Á uÃtΩáÁÊo N˛“oz “{@

2

1

nsin i
sin r n

⇒ = “™ \Áåoz 2

1

n
n = 1

2

V
V

⇒  1

2

vsin i
sin r v

=

\§ üN˛Á∆ LN˛ ™ÁÜÆ™ Ãz tÓÃ∫z ™ÁÜÆ™ ™ı

T™å N˛∫oÁ “{ oÁz GÃNz˛ Tuo N˛Á EåÏúÁo 1

2

V
V

osÁ GåNz̨  Eúƒo|å N˛Á EåÏúÁo 2

1

n
n  “ÁzTÁ@ FÃu¬L

EÁúoå N˛Ázm LƒÊ Eúƒo|å N˛Ázm 1

2

vsin i
sin r v

= .

Àåz¬ uÃtΩáÁÊo N˛Áz √ÆÏnúãå N˛∫åÁ:
™ÁåÁ uN˛ åÁƒ ™ı Ãz LN˛ EÁt™y úÁåy ™ı uT∫ \ÁoÁ “{@ ƒ“

Ã“ÁÆoÁ Nz˛ u¬L EÁƒÁ„\ ¬TÁoÁ “{@ ƒ“ EÁt™y úÁåy ™ı B
u§ãtÏ ú∫ “{@ uYfi 6(a)@

‘X’  ™ı TÏ\∫oy “ÏF| ∫zQÁ úÁåy N˛Á ob “{@ ™ÁåÁ N˛y EÁú
N˛Áz ob Nz˛ u§ãtÏ ‘A’ ú∫ NÏ˛Z tÓ∫y Y¬åÁ “ÁzTÁ LƒÊ úÁåy ™ı NÏ˛Z
tÓ∫y o{∫åÁ˛ “ÁzTÁ@ “™ı rÁo “{ uN˛ “™ úÁåy ™ı o{∫åz N˛y EúzqÁ
ob ú∫ EuáN˛ ƒzT Ãz Y¬ ÃN˛oz “{@
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• GÃ EÁt™y N˛Áz §YÁåz Nz˛ u¬L EÁú MÆÁ N˛∫ıTz@
• N˛™ Ãz N˛™ Ã™Æ ™ı N˛Á{å Ãz ús ú∫ \Áåz Ãz “™ GÃ

EÁt™y N˛Áz §YÁ úÁLÂTz@
• MÆÁ “™ LN˛ Ãyáy ∫zQÁ ™ı T™å N˛∫ ÃN˛oz “{?

§“Ïo ÃÁzYåz ú∫ “™ Ã™^oz “{ uN˛ ob ú∫ EuáN˛ tÓ∫y oÆ
N˛∫åz Ãz “™ı úÁåy ™ı N˛™ tÓ∫y oÆ N˛∫åy úgzTy u\ÃÃz “™

Ã™Æ §YÁ ÃNz˛@ MÆÁıuN˛ úÁåy ™ı o{∫åz Nz˛ u¬L EuáN˛ Ã™Æ ¬ToÁ “{@ob LƒÊ úÁåy ™ı “™Á∫y ƒzT YÁ“z
u\oåÁ ßy “Áz, “™ı GÃ EÁt™y oN˛ ú“ÏÂYåz Nz˛ u¬L ACB ús oÆ N˛∫åÁ “ÁzTÁ@ MÆÁıuN˛ Æ“y ús, N˛™
Ãz N˛™ Ã™Æ ™ı oÆ uN˛ÆÁ \Á ÃN˛oÁ “{@ uYfi (6c)@ uN˛Ãy EÁ{∫ ús ú∫ \Áåz ú∫ “™ı EuáN˛ Ã™Æ
¬T ÃN˛oÁ “{@ ET∫ “™ GÃ EÁt™y oN˛ ú“ÏÂYåz N˛Á Ã™Æ LƒÊ ob ú∫ u\Ã u§ãtÏ Ãz “™ úÁåy ™ı Go∫oz
“{, GÃy u§ãtÏ N˛y EƒÀsÁ Nz˛ §yY T¿Á¢˛ §åÁFL o§ “™ı uYfi 6(b) ™ı utQÁL EåÏÃÁ∫ LN˛ ƒN¿˛ üÁõo
“ÁzoÁ “{@ FÃ EÁ¬zQ ™ı u§ÊtÏ y Ãz C EÁ{∫ D oN˛ N˛y tÓ∫y N˛Áz Z ™ÁåÁ TÁÆÁ “{@

Æ“ ‘C’ ob ú∫ ƒ“ u§ãtÏ “{ u\Ã ú∫ Ã™Æ ãÆÓåo™ üÁõo “ÏEÁ@ ™ÁåÁ uN˛ C Nz˛ §“Ïo N˛∫y§ u§ãtÓ
D “{@ ús  ACB LƒÊ ADB ™ı N˛ÁzF| Ã™Æ N˛Á Eão∫ å“Î “{@

EÁFL “™ TmåÁ N˛∫oz “{ uN˛ A Ãz B oN˛ Få tÁzåÁz úsÁı, LN˛ D Ãz “ÁzN˛∫ LƒÊ tÓÃ∫y C Ãz “ÁzN˛∫
\Áåz ™ı uN˛oåÁ Ã™Æ ¬ToÁ “{? (uYfi 6c tzuQL) ú“¬z ob ú∫ ús tzuQL 6(c)@ D ú∫ tÁzåÁı úsÁı (ob
ú∫ LƒÊ úÁåy ™ı) Nz˛ §yY LN˛ ¬©§ DE QÎYåz ú∫, “™ tzQoz “{ uN˛ ob ú∫ ús (AD), ús (AC)
Nz˛ ÃÁúzq EC tÓ∫y N˛™ “{@ E§ úÁåy ™ı, FÃy o∫“ ¬©§ CF QÎYåz ú∫, “™ tzQoz “{ uN˛ “™ úÁåy ™ı
DF  tÓ∫y EuáN˛ Y¬oz “{@ EsÁ|oΩ “™ ob ú∫ EC tÓ∫y oÆ N˛∫åz Ãz §Y \Áoz “{, ¬zuN˛å úÁåy ™ı DF
tÓ∫y Nz˛ u¬L ¬TÁ Ã™Æ QÁz tzoz “{@ Æz tÁzåÁz ús (EC ob ú∫ LƒÊ DF úÁåy ™ı) Nz˛ u¬L ¬TÁ Ã™Æ §∫Á§∫
“ÁzåÁ YÁu“L@ MÆÁıuN˛ Få tÁzåÁz úsÁı Nz˛ u¬L ¬TÁ NÏ˛¬ Ã™Æ Ã™Áå “{@

™ÁåÁ uN˛ E Ãz C oN˛ LƒÊ D Ãz F oN˛ Tuo N˛Á Ã™Æ Δt “{ LƒÊ v1 LƒÊ v2 ßÁTåz LƒÊ o{∫åz N˛Á ƒzT “{@
uYfi 6(c) Ãz

C

Ã
™
Æ 

 t

Z
uYfi-6(b)

i

r
F

D

E

r

i

C X

BuYfi-6(c)

A

r

C LƒÊ C ú∫ Eúƒo|å N˛Ázm ‘r’ ™ÁåÁ
\ÁoÁ “{@ MÆÁıuN˛ C LƒÊ D u§ãtÓ §“Ïo

N˛∫y§ “{@

N

N

Y
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A B

C

θ

EC = v1  Δt  DF = v2  Δt
EC / DF = v1/v2 ——————(3)

ob ∫zQÁ x Nz˛ ¬©§ NN LƒÊ ús ACB ™ı N˛Ázm N˛y ™Áú ‘i’ LƒÊ ‘r’ ™ÁuåL@
• MÆÁ EÁú uYfi 6(c) Ãz <ÃÁFå i> LƒÊ <ÃÁFå r> rÁo N˛∫ ÃN˛oz “{?

åÁzb : LN˛ Ã™N˛Ázm ufißÏ\ ™ı uN˛Ãy ßy sin  ãÆÓå N˛Ázm N˛Áz ÃÁ™åz ƒÁ¬y

ßÏ\Á osÁ N˛m| Nz˛ EåÏúÁo Ãz úu∫ßÁu o uN˛ÆÁ \Á ÃN˛oÁ “{

sin θ = 
BC
AC

uYfi 6(c) Ãz
 ÃÁFå i = EC / DC LƒÊ ÃÁFå r = DF / DC
Eo:
ÃÁFå i / ÃÁFå r = EC / DF ——————(4)
Ã™yN˛∫m (3) LƒÊ (4) Ãz
 ÃÁFå i / ÃÁFå r =  v1 / v2 ––—————(5)
Eo: GÃ EÁt™y N˛Áz §YÁåz Nz˛ u¬L, “™z ƒ“ ∫ÁÀoÁ YÏååÁ YÁu“L \Áz Gú∫ÁzMo Ã™yN˛∫m N˛Á úÁ¬å

N˛∫z@ “™åz Gú∫ÁzMo úu∫mÁ™ üÁõo N˛∫åz Nz˛ u¬L ãÆÓåo™ Ã™Æ uÃtΩáÁÊo N˛Á GúÆÁzT uN˛ÆÁ “{@ Eo: Æ“y
ÃtΩáÁÊo N˛Áz “™ üN˛Á∆ N˛y uN˛∫m ú∫ ßy ¬ÁTÓ “Áz ÃN˛oÁ “{@ Ã™yN˛∫m (5) Ãz

ÃÁFå i / ÃÁFå r = v1 / v2 = n1 / n2,       (MÆÁıuN˛ v1 / v2 = n1 / n2)
 n1 ÃÁFå i = n2 ÃÁFå r

FÃz “y Àåz¬ N˛Á uåÆ™ N˛“oz “{@

Gú∫ÁzMo üÆÁzT Æ“ t∆Á|oz “{ uN˛ üN˛Á∆ N˛y
Eúƒo|å NÏ˛Z uåÆ™Áı Nz˛ EåÏÃÁ∫ “Ázoy “{@

Eúƒo|å ™ı uåÆ™ uå©å “{ -

1. EÁúuoo uN˛∫m, Eúƒuo|oΩ uN˛∫m LƒÊ tÁz
úÁ∫t∆y| ™ÁÜÆ™Áı N˛y Eãoúw|…e ú∫ EÁúoå
u§ãtÏ ú∫ QyÊYÁ TÆÁ ¬©§ Ã™y, LN˛ “y ™ı
Ã™o¬ ™ı “Ázoz “{Ê@

2. Eúƒo|å Nz˛ Ã™Æ üN˛Á∆ Àåz¬ N˛z uåÆ™
N˛Á úÁ¬å N˛∫oy “{@

 n1 ÃÁFå i = n2 ÃÁFå r  (ÆÁ)  ÃÁFå i / ÃÁFå
r = uåÆoÁÊN˛

• MÆÁ Eúƒo|å N˛Ázm N˛ßy 900 Nz˛ §∫Á§∫ “Áz
ÃN˛oÁ “{? Æ“ N˛§ “ÁzoÁ “{?
EÁFL tzQÊz@

úÓm| EÁãou∫N˛ ú∫Áƒo|å (Total Internal
Reflection)

uN¿̨ ÆÁN˛¬Áú 5
üÆÁzT∆Á¬Á ™ı üÆÁzT-1 ™ı GúÆÏ|Mo Ãßy útÁsÁż

N˛Á GúÆÁzT N˛yu\L@ üÆÁzT-1 ™ı N˛y o∫“ EÁú
Eá|ƒwÁN˛Á∫ N˛ÁÂY N˛z ugÀN˛ N˛Áz Eãoúw|…b ∫zQÁ
MM ú∫ FÃ o∫“ ∫uQL oÁuN˛ u§ãtÏ ‘O’ ú∫
FÃN˛Á Nz˛ã¸ “ÁzÊ@ E§ N˛ÁÂY N˛y ugÀN˛ N˛y ƒN¿˛ÁN˛Á∫
EÁz∫ Ãz üN˛Á∆ gÁu¬L@ FÃN˛Á Es| “{ uN˛ “™
üN˛Á∆ N˛Áz ÃVå ™ÁÜÆ™ Ãz uƒ∫¬ ™ÁÜÆ™ ™ı ßz\
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∫“z “{@ EÁúoå N˛Ázm 00 Ãz EÁ∫Êß N˛yu\L@ EsÁ|oΩ
¬©§ Nz˛ ÃÁs-ÃÁs ugÀN˛ N˛y tÓÃ∫y EÁz∫  Eúƒuo|oΩ
uN˛∫m Nz˛ u¬L tzuQL@
• Eúƒuo|oΩ uN˛∫m N˛“ÁÂ utQÁF| tzoy “{?
• MÆÁ EÁúuoo uN˛∫m, uƒ∫¬ ™ÁÜÆ™ ™ı EÁåz

ú∫ uƒYu¬o “Ázoy “{?
EÁúåz tzQÁ “ÁzTÁ uN˛ EÁúuoo uN˛∫m uƒYu¬o
å“Î “Ázoy@
E§ ¬zÃ∫ üN˛Á∆ N˛Áz 50, 100, 150 FnÆÁut

EÁúuoo N˛Ázm ú∫ ZÁzugL@ FåN˛z Eúƒo|å N˛Ázm
rÁo N˛yu\L@ ÃÁ∫my (3) ™zÊ úu∫mÁ™ u¬uQL ‘i’
LƒÊ ‘r’ Nz˛ ™Áå ÃÁ∫my  3 ™ı u¬uQL@

oÁu¬N˛Á 3

• uN˛Ã EÁúoå N˛Ázm ú∫ EÁú Æ“ tzQoz “{ uN˛
Eúuƒo|oΩ uN˛∫m tÁzåÁz ™ÁÜÆ™Áı (ƒÁÆÏ LƒÊ N˛ÁÂY)
N˛y úu∫Ãy™Á ú∫ §Á“∫ uåN˛¬oy “{?
“™ Æ“ tzQoz “{ uN˛ uN˛Ãy EÁúoå N˛Ázm Nz˛

u¬L, Eúƒuo|o uN˛∫m §Á“∫ å“Î uåN˛¬oy
EsÁ|oΩ˛ƒÁÆÓ LƒÊ N˛ÁÂY N˛y úu∫Ãy™Á ú∫ uåN˛¬oy “{@
FÃ úu∫uÀsuo Nz˛ u¬L EÁúoå N˛Ázm ™ÁuúL@ FÃ
EÁúoå N˛Ázm N˛Áz “y N¿˛ÁuãoN˛ N˛ÁzmN¿˛ÁuãoN˛ N˛ÁzmN¿˛ÁuãoN˛ N˛ÁzmN¿˛ÁuãoN˛ N˛ÁzmN¿˛ÁuãoN˛ N˛Ázm N˛“oz “{@

Gú∫ÁzMo úu∫mÁ™ ¢˛™z|b uÃtΩáÁÊo Nz˛ EÁáÁ∫
ú∫ Ã™^ ÃN˛oz “{@

™ÁåÁ uN˛ üN˛Á∆ N˛y uN˛∫m n1 Eúƒo|åÁÊN˛ N˛y
™ÁÜÆ™-1 Ãz, n2 Eúƒo|åÁÊN˛ N˛y  ™ÁÜÆ™-2 N˛y
EÁz∫ T™å N˛∫oy “{ (uYfi-7 tzuQL)@ “™åz tzQÁ uN˛
\§ üN˛Á∆ uN˛∫m ÃVå (n1) ™ÁÜÆ™ Ãz uƒ∫¬
(n2) ™ÁÜÆ™ ™ı üƒz∆ N˛∫oy “{ o§ Eúƒo|å N˛Ázm,
EÁúoå N˛Ázm Ãz EuáN˛ “Ázoy “{@

™ÁåÁ uN˛ EÁúoå N˛Ázm ‘i’ Nz˛ u¬L Eúƒo|å
N˛Ázm ‘r’ “{@

Àåz¬ Nz˛ uåÆ™ÁåÏÃÁ∫

n1 sin i = n2 sin r    1

2

n sin r
n sin i

=

“™ \Áåoz “{ uN˛ 1

2

n
n  N˛Á ™Áå 1 Ãz EuáN˛ “{@

EsÁ|oΩ ÃÁFå r/ ÃÁFå i ßy 1 Ãz EuáN˛ “{@ Eo:
Eúƒo|å N˛Ázm, EÁúoå N˛Ázm Ãz EuáN˛ “{ EsÁ|oΩ
r N˛Á ™Áå i ™ı EuáN˛ “{@

\§ üN˛Á∆ N˛y uN˛∫m ÃVå ™ÁÜÆ™ Ãz uƒ∫¬
™ÁÜÆ™ ™ı T™å N˛∫oy “{, o§ ƒ“ EÁúoå N˛Ázm
u\ÃNz̨  u¬L Æ“ uN˛∫m Eúƒo|å Nz̨  ú≈YÁoΩ úu∫Ãy™Á
N˛Áz ZÓoy “ÏF| GÃy˛ ut∆Á ™ı §Á“∫ uåN˛¬oy “{, FÃ
EÁúoå N˛Ázm N˛Áz N¿˛ÁuãoN˛ N˛Ázm N˛“oz “{@ Æ“
uYfi-7 ™ı utQÁÆÁ TÆÁ “{@

™ÁåÁ uN˛ C N¿˛ÁuãoN˛ N˛Ázm “{@ o§ r  900 N˛Á
N˛Ázm §åoÁ “{@

Eo:
o

1

2

n sin 90
n sin c

=

   1

2

n 1
n sin c

⇒ =

sin c = 1

2

n
n  “™ı rÁo “{ uN˛ 1

2

n
n  EsÁ|oΩ n12N˛Áz

ri

N
Rarer

Denser N

C

uYfi-7
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Eúƒo|åÁÊN˛ N˛“oz “{@ Æ“ ÃVå ™ÁÜÆ™ N˛y uƒ∫¬
™ÁÜÆ™ Nz˛ ÃÁs Eúƒo|åÁÊN˛ “{@

sin c = 
12

1
n

• Gú∫ÁzMo Ã™yN˛∫m Nz˛ GúÆÁzT Ãz MÆÁ EÁú
úÁåy N˛Áz N¿˛ÁuãoN˛ N˛Ázm rÁo N˛∫ ÃN˛oz “{@
EÁúN˛y N˛qÁ ™ı √ÆÁPÆÁ N˛yu\L@

• ET∫ EÁúoå N˛Ázm, N¿˛ÁuãoN˛ N˛Ázm Ãz EuáN˛
“Áz o§ üN˛Á∆ N˛Áz MÆÁ “ÁzTÁ?
\§ EÁúoå N˛Ázm, N¿˛ÁuãoN˛ N˛Ázm Ãz EuáN˛

“Áz \ÁoÁ “{ o§ Eãoúw…e ú∫ üN˛Á∆ N˛y uN˛∫m
ÃVå ™ÁÜÆ™ ™ı ú∫Áƒuo|oΩ “Áz \Áoy “{@ EsÁ|oΩ
üN˛Á∆ N˛ßy ßy uƒ∫¬ ™ÁÜÆ™ Ãz å“Î üƒz∆ “Ázoy@
FÃ úu∫VbåÁ N˛Áz úÓm| EÁãou∫N˛ ú∫Áƒo|å N˛“oz “{@
Æ“ uYfi-7 ™ı utQÁÆÁ TÆÁ “{@

EÁúN˛y N˛qÁ ™ı Få EÁ¬ÁzYåÁEÁı N˛y √ÆÁPÆÁ
N y̨u\L@ LƒÊ FÃÃz úÁåy N y̨ N¿̨ ÁuãoN˛ N Ą́zm rÁo N y̨u\L@
EÁFL úÓm| EÁãou∫N˛ ú∫Áƒo|å N˛Á LN˛ GtÁ“∫m

tzQz@

GtÁ“∫m
LN˛ EÁÆoÁN˛Á∫ N˛ÁÂY ƒzgΩ\ (uüÀ™) N˛Áz úÁåy

™ı gÏ§ÁzÆÁ \ÁoÁ “{ (uYfi E-a ™ı utQÁÆÁ TÆÁ “{@)
α Nz˛ uN˛Ã ™Áå Nz˛ u¬L AB ú∫ ¬©§ƒoΩ EÁúuoo
üN˛Á∆ úÏÂ\  AC oN˛ ú“ÏÂYoy “{@ (\{Ãz uYfi E-b ™ı
utQÁÆÁ TÆÁ “{@) úÁåy N˛y Eúƒo|åÁÊN˛ 4/3 ¬yu\L
LƒÊ N˛ÁÂY N˛y Eúƒo|åÁÊN˛ 3/2 ¬yu\L@

uYfiuYfiuYfiuYfiuYfi E-a

A B
α

C

“¬ : uYfi E-b N˛y [ÆÁu™oy Ãz Æ“ √ÆMo “{
uN˛ BC ú∫ EÁúoå N˛Ázm α “{@ (gÁbz‰g ∫zQÁ BC
ú∫ ¬Ê§ “{@) üN˛Á∆ uN˛∫m AC ú“ÏÂYåz Nz˛ u¬L FÃz
úÓm| EÁÊou∫N˛ ú∫Áƒo|å N˛∫åÁ “ÁzTÁ@ FÃNz˛ u¬L α
N˛Á ™Áå úÁåy EÁ{∫ N˛ÁÂY N˛y úu∫Ãy™Á Nz˛ u¬L
N¿˛ÊÁuoN˛ N˛Ázm Ãz EuáN˛ “ÁzåÁ YÁu“L@

™ÁåÁ uN ̨ N˛ÁÂY LƒÊ úÁåy Nz˛ u¬L N¿˛ÊÁuoN˛ N˛Ázm
‘C’ “{@

utL TL ∆o| Nz˛ EåÏÃÁ∫ α > C ———(1)

“™z rÁo “{ uN˛ sin c = 
12

1
n   –––—(2)

n12 = 1

2

n 93 4
2 3n 8

= =

Ã™yN˛∫m 2 Ãz
ÃÁFå C = 8/9  C = 620301

Eo: α N˛Á ™Áå C = 62030 | Ãz [ÆÁtÁ “ÁzåÁ
YÁu“L@

EÁFL, úÓm| EÁÊou∫N˛ ú∫Áƒo|å Nz̨  NĮ̈ Z üÆÁzT tzQz@

uN¿̨ ÆÁN˛¬Áú 6
LN˛ úÁ∫t∆y| N˛ÁÂY N˛Á S¬ÁÃ LƒÊ LN˛ uÃMN˛Á

¬yu\L@ uÃMNz˛ N˛Áz bz§¬ ú∫ ∫QN˛∫ GÃ ú∫ N˛ÁÂY
N˛Á S¬ÁÃ ∫Q tyu\L@ uÃMNz˛ N˛Áz S¬ÁÃ N˛y tÓÃ∫y
EÁz∫ Ãz tzuQL@
• MÆÁ EÁú uÃMNz˛ N˛Áz tzQ ÃN˛oz “Ê{?

E§ S¬ÁÃ ™ı úÁåy gÁ¬N˛∫ S¬ÁÃ Nz˛ úÁ≈ƒ| Ãz
uÃMNz˛ N˛Áz tzuQL@

uYfi E-b

C

BA
α

α
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• MÆÁ EÁú uÃMNz˛ N˛Áz tzQ ÃN˛oz “{?
• uÃMN˛Á Etw≈Æ MÆÁı “Áz \ÁoÁ “{?

Ã™^ÁFL@

uN¿̨ ÆÁN˛¬Áú 7
LN˛ úÁ∫t∆y| §z¬åÁN˛Á∫ §o|å ¬yu\L@ (EÁú

1 L ¬yb∫ N˛y §yN˛∫ ¬z ÃN˛oz “{@) FÃNz˛ åyYz
uÃMN˛Á ∫uQL@ E§ FÃ™ı úÁåy o§ oN˛ gÁu¬L
\§ oN˛ uN˛ uÃMNz˛ N˛Á üuou§Ê§ úÁåy Nz úw…e ú∫
utQÁF| úgz@ (úÁåy N˛z úw…e ú∫ §yN˛∫ N˛Áz úÁ≈ƒ| Ãz
tzuQL@) uYfi EÁe tzuQL@

•  MÆÁ EÁú Ã™^Á ÃN˛oz “{ uN˛ uÃMNz˛ N˛Á
üuou§Ê§ MÆÁı §åoÁ “{?

Eúåz YÁ∫Áz EÁz∫ LzÃy N˛F| ™“nƒúÓm|
úu∫uÀsuoÆÁÂ “{ \Áz úÓm| EÁãou∫N˛ ú∫Áƒo|å Nz˛
N˛Á∫m “Ázoy “{@ FÃ™ı Ãz LN˛ ™∫yuYN˛Á “{@ T¿y…™ JoÏ
™ı LN˛ utå ET∫ EÁú ∫ÁÀoz ú∫ Y¬ ∫“z “Ázoz “{ ÆÁ
TÁgy Y¬Á ∫“z “Ázoz “{ o§ EÁú ™∫yuYN˛Á ™“ÃÓÃ
N˛∫ ÃN˛oz “{@

™∫yuYN˛Á(Mirages)
™∫yuYN˛Á LN˛ üN˛Á∆yÆ N˛¡úåÁ “{ u\Ã™ı “™ı

LzÃÁ ¬ToÁ “{ uN˛ ∫ÁÀoz ú∫ §“Ïo tÓ∫y ú∫ úÁåy
FN˛bΩeÁ “ÏEÁ “{@ ¬zuN˛å \§ “™ ƒ“ÁÂ ú“ÏÂYoz “{ o§
úÁåy å“Î “ÁzoÁ@
• MÆÁ EÁú \Áåoz “¯ uN˛ LzÃÁ MÆÁı utQÁF| tzoÁ

“{?

™∫yuYN˛Á LN˛ LzÃÁ EXZÁ GtÁ“∫m “{ \“ÁÂ
™ÁÜÆ™ ™ı Eúƒo|åÁÊN˛ N˛Á ™Áå §t¬oÁ “{@

T™y| ™zÊ LN˛ utå, ∫ÁÀoz ú∫ ƒÁÆÏ T∫™ “Ázoy “{@
\{Ãz-\{Ãz Hú∫ ú“ÏÂYoz “{, ƒ{Ãz-ƒ{Ãz ƒÁÆÏ eÊgy “Ázoy
\Áoy “{@ FÃN˛Á Es| “{ N˛y HÂYÁF| §‰jåz Nz˛ ÃÁs
oÁú VboÁ “{@ úu∫mÁ™Àƒøú ƒÁÆÏ N˛Á Vånƒ HÂYÁF|
Nz̨  ÃÁs §‰joÁ “{@ “™z rÁo “{ uN˛ ƒÁÆÏ N˛Á Eúƒo|åÁÊN˛
GÃN˛z Vånƒ Nz˛ ÃÁs §‰joÁ “{@ Eo: ƒÁÆÏ NÁ
Eúƒo|åÁÊN˛ HÂYÁF| Nz̨  ÃÁs §‰joÁ “{@ EsÁ|oΩ HÂYÁF|
ú∫ ƒÁÆÏ bÊgy LƒÊ FÃN˛Á Eúƒo|åÁÊN˛ EuáN˛ “ÁzoÁ
“{@ ∫ÁÀoz ú∫ Ãby “ÏF| ƒÁÆÏ ™ı T™| LƒÊ FÃN˛Á
Eúƒo|åÁÊN˛ N˛™ “ÁzoÁ “{@ T™| úo¬y ƒÁÆÏ ™ı üN˛Á∆
EuáN˛ ƒzT Ãz T™å N˛∫oy “{@ eÊgy ÃVå ƒÁÆÏ ™ı
üN˛Á∆ ÃÁúzqo: áy™y Tuo Ãz T™å N˛∫oÁ “{@

\§ uN˛Ãy ¬©§y ƒÀoÏ \{Ãz LN˛ ƒwq ÆÁ EÁN˛Á∆
ú∫ Ãz üN˛Á∆ ∫ÁÀoz Ãz ¬Ty ƒÁÆÏ ™ÁÜÆ™ ™ı TÏ\∫oy
“{, u\ÃN˛y Eúƒo|åÁÊN˛ åyYz úw·ƒy N˛y EÁz∫ \Áoz
Ã™Æ N˛™ “Áz \Áoy “{, o§ Æ“ üN˛Á∆ N˛y uN˛∫m
Eúƒuo|oΩ “ÁzN˛∫ LN˛ ƒN¿˛ÁN˛Á∫ ™ÁT| ú∫ Y¬oy “{@
Æ“ úÓm| EÁÊou∫N˛ ú∫Áƒo|å Nz˛ N˛Á∫m “ÁzoÁ “{@ uYfi
9(c) tzuQL@

uYfi-8

§yN˛∫ Nz˛
åyYz uÃMN˛Á

úÁåy N˛y
úw…e ú∫
uÃMNz̨  N˛Áz
üuou§©§

uYfi-9(a)

uYfi-9(b): \§ “ƒÁ Nz̨  Vånƒ ™ı N˛ÁzF| ¢˛N|̨  å “Áz
o§ üN˛ÁΔ uN˛∫mÁı N˛y ús
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Æ“ Eúƒuo|oΩ üN˛Á∆ GÃ ut∆Á ™ı ú“ÓÂYoy “{
\{Ãz uYfi 9c ™ı utQÁÆÁ TÆÁ “{@ Æ“ üzqN˛ N˛Áz
LzÃy utQÁF| ú‰goy “{ \{Ãz Æ“ uN˛∫m úw·ƒy Ãz
ú∫Áƒuo|oΩ “Áz ∫“y “{@ Eo: “™ı Æ“ N˛¡úåÁ “Ázoy “{
uN˛ ∫ÁÀoz ú∫ úÁåy “{@ (uYfi-9a ™ı utQÁL \{Ãz)@
Æ“ EÁN˛Á∆ N˛y LN˛ N˛Á¡úuåN˛ üuou§©§ “{
(™∫yuYN˛Á) LƒÊ ƒwq N˛Á LN˛ G¡bÁ üuou§©§ “{
(uYfi 9c ™ı utQÁL \{Ãz)

uYfi-9(c)

T“∫ÁF| Nz˛ ÃÁs
Eúƒo|åÁÊN˛ Vboy “{@

N˛ÁÂY N˛y §åy “ÏF| úo¬y oÊoÏ “{@ ÆÁ u¢˛∫ Æ“ LN˛
õ¬ÁuÀbN˛ “{ u\ÃN˛Á Eá| √ÆÁÃ LN˛ ™ÁFN¿̨ Áz™yb∫
(10-6 ™yb∫) “{@ Få úo¬y oÊoÏEÁı N˛Á LN˛ TÏXZÁ,
u™¬N˛∫, LN˛ üN˛Á∆yÆ úÁFú §åÁoÁ “{@

uYfi 10(a) ™ı üN˛Á∆yÆ oÊoÏ Ãz üN˛Á∆ Nz˛
ÃÊY∫m (b~ÁãÃu™Ãå) N˛Á uÃtΩáÁÊo t∆Á|ÆÁ TÆÁ “{@
uYfi10(b) ™ı üN˛Á∆yÆ oãoÓ Nz˛ƒ¬ utQÁÆÁ TÆÁ
“{@ oÊoÏ N˛z §“Ïo N˛™ ufi[ÆÁ Nz˛ N˛Á∫m, FÃ™ı üƒz∆
¬zåz ƒÁ¬y üN˛Á∆, FÃN˛y tyƒÁ∫Áı N˛Áz Nz˛ƒ¬ ZÓoy
“ÏF| EÁúuoo “Ázoy “{@ EÁúoå N˛Ázm, N¿˛ÁuãoN˛
N˛Ázm Ãz EuáN˛ “Ázoy “{@ Eo: úÓm| EÁÊou∫N˛
ú∫Áƒo|å “ÁzoÁ “{@ Eo: FÃ oÊoÏ ™ı üN˛Á∆ N˛Á
ÃÊY∫m “ÁzoÁ “{@

uN˛Ãy uYuN˛nÃN˛ (gÁMb∫) N˛Áz, ∆∫y∫ Nz˛ Ãßy
EÊT EÁÂQ Ãz å“yÊ utQoz@ GtÁ“∫m Nz˛ u¬L
FãbzÀbÁFå@ uYuN˛nÃN˛, ™∫y\ Nz˛ ™ÏQ Ãz, úzb Nz˛
Eãt∫, LN˛ üN˛Á∆yÆ oãoÓ úÁFú gÁ¬oÁ “{@ FÃ
úÁFú ™ı oãoÓ Nz˛ LN˛ Ãzb ™ı Ãz üN˛Á∆ ßz\Á \ÁoÁ
“{@ Æ“ úzb Nz˛ EÊt∫ Nz˛ ßÁT N˛Áz üN˛Áu∆o N˛∫ tzoÁ
“{@ oÊoÏ N˛z LN˛ tÓÃ∫z Ãzb Nz˛ tΩƒÁ∫Á EÊt∫ N˛Á üN˛Á∆
§Á“∫ EÁoÁ “{ LƒÊ üzqN˛ EÊt∫ N˛z tw…Æ N˛Áz §Á“∫
Ãz tzQ ÃN˛oÁ “{@ (Æ“ ÃÁáÁ∫mo: NÊ˛õÆÓb∫ ™ı ßz\
N˛∫ ÀN¿˛yå ú∫ tzQÁ \ÁoÁ “{@)

üN˛Á∆yÆ oÊoÏ N˛Á LN˛ EãÆ ™“nƒúÓm| EåÏúÆÁzT
“{ - ¬ÁFb úÁFú Ãz ÃÊYÁ∫m uÃSå¬ ÃÊYu∫o N˛∫åÁ@

gmoMmo Am¡a {dMma H$amo.gmoMmo Am¡a {dMma H$amo.gmoMmo Am¡a {dMma H$amo.gmoMmo Am¡a {dMma H$amo.gmoMmo Am¡a {dMma H$amo.

• ™∫yuYN˛Á, LN˛ §“oz “ÏL úÁåy N˛y

o∫“ MÆÁı utQÁF| tzoy “{?

• MÆÁ EÁú ™∫yuYN˛Á N˛y LN˛ üuou§©§

(¢˛ÁzbÁz) uåN˛Á¬ ÃN˛oz “{?

úÓm| EÁÊou∫N˛ ú∫Áƒo|å Nz˛ EåÏüÆÁzT
(Applications of total internal reflection)
i) “y∫Áı N˛y EúÁ∫ Y™N˛ : “y∫Áı N˛y EúÁ∫

Y™N˛ N˛Á N˛Á∫m “{ úÓm| EÁÊou∫N˛ ú∫Áƒo|å@ “y∫z
N˛Á N¿̨ ÁuãoN˛ N˛Ázm (24.4o) N˛™ “{@ Eo: ET∫
LN˛ üN˛Á∆ N˛y uN˛∫m áy∫z Ãz üƒz∆ N˛∫oy “{
o§, Æ“ N˛F| §Á∫ úÓm| EÁãou∫N˛ ú∫Áƒuo|oΩ “Ázoy
“{ u\ÃN˛y ƒ\“ Ãz “y∫Á Y™N˛oÁ “{@

ii) üN˛Á∆yÆ oÊoÏ : üN˛Á∆yÆ oÊoÏ (EÁuõbN˛¬
¢˛F§∫) N˛y N˛ÁÆ| uƒuá N˛Á LN˛ uÃtΩáÁÊo úÓm|
EÁãou∫N˛ ú∫Áƒo|å “{@ LN˛ üN˛Á∆yÆ oÊoÏ, LN˛

uYfi-10(a)

uYfi-10(b)
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GtÁ“∫m Nz̨  u¬L 2000 bz¬y¢˛Ázå uÃSåz¬ \Áz üN˛Á∆
o∫ÊTÁı Ãz Ã“y o∫“ Ãz u™¬ÁÆy TF| “Áz, FÃz LN˛
üN˛Á∫ N˛y üN˛Á∆yÆ oÊoÏ Ãz, LN˛ “y ÃÁs ÃÊYu∫o
uN˛ÆÁ \Á ÃN˛oÁ “{@ FÃ o∫“ ÃÊYu∫o ÃÓYåÁ N˛y
Àú…boÁ, ÃÁáÁ∫m uƒuá tΩƒÁ∫Á ÃÊY∫m Ãz §“Ïo
EuáN˛ “Ázoy “{@
• \¬ üN˛Á∆ Nz˛ ús ™ı LN˛ N˛ÁÂY N˛y À¬Á§

∫Qy \Áoy “{ o§ üN˛Á∆ N˛Á √Æƒ“Á∫ N{˛ÃÁ
“ÁzoÁ “{?
EÁFL tzQz

N˛ÁÂY N˛y À¬Á§ ™ı Eúƒo|å (Refraction
Through a Glass Slab)

\§ LN˛ ™ÁÜÆ™ N˛Áz tÁz Ã™o¬ Ã™ÁåÁão∫
úw…eÁı Ãz E¬T uN˛ÆÁ \ÁoÁ “{ o§ LN˛ N˛ÁÂY N˛Á
À¬Á§ §åoÁ “{@ ET∫ FÃ À¬Á§ N˛Áz uN˛Ãy ƒÀoÏ Nz˛
ÃÁ™åz ∫QÁ \ÁÆ o§ FÃNz˛ N˛Á∫m §åz üuou§©§
N˛y uÀsuo LƒÊ üNw˛uo N˛Á uåáÁ|∫m N˛∫oz “{@ EÁFL
LN˛ üÆÁzT N˛∫ı@

GtΩtz≈Æ : S¬ÁÃ À¬Á§ tΩƒÁ∫Á §åz üuou§©§ N˛y
uÀsuo LƒÊ üNw̨ uo N˛Á uåáÁ|∫m N˛∫åÁ@

GúÆÏMo útÁs| : g~ÁF|ÊT §Ázg| YÁb| N˛ÁT„\,
M¬¯ú, ÀNz˛¬, úzuãÃ¬ úo¬y S¬ÁÃ À¬z§ LƒÊ uúå@

uƒuá :
LN˛ õ¬ıN˛ ú∫ YÁb| úzú∫ ¬TÁFL@ FÃz M¬¯ú

N˛yu\L@ FÃNz˛ §yYÁı §yY LN˛ N˛ÁÂY N˛y À¬Á§
∫uQL@ úzuãÃ¬ Ãz FÃ À¬Á§ N˛y uN˛åÁ∫y ∫zQÁ
QyÊuYL@ FÃz uåN˛Á¬åz ú∫ EÁúN˛Áz LN˛ EÁÆoÁN˛Á∫
uYfi u™¬zTÁ u\ÃNz˛ N˛ÁzmÁı N˛Áz A, B, C ƒ D åÁ™
tyu\L@

FÃ EÁÆoÁN˛Á∫ YoÏßÏ|\ ™ı ßÏ\Á AB ú∫ LN˛

¬©§ QÎuYL@ tÏ§Á∫Á À¬Á§ N˛Áz N˛ÁT\ ú∫ ∫uQL
\“ÁÂ GÃz ú“¬z ∫QÁ TÆÁ sÁ@ tÁz uúå ¬yu\L@ Fã“z
AB ú∫ QÎYy TÆy ¬©§ ú∫ ¬TÁ tyu\L@ tÁz EÁ{∫
uúå ¬zN˛∫, À¬Á§ N˛y tÓÃ∫y EÁz∫ ¬TÁFL oÁuN˛
Ãßy uúå LN˛ “y Ã∫¬ ∫zQÁ ™ı utQÁF| úgz@ E§
À¬Á§ N˛Áz uåN˛Á¬ tyu\L@ uúå N˛Áz ßy uåN˛Á¬
tyu\L@ Få uúå tΩƒÁ∫Á §åy u§ãtÏEÁı N˛Áz u™¬ÁN˛∫
LN˛ LzÃy Ã∫¬ ∫zQÁ §åÁFL \Áz uN˛åÁ∫z AB oN˛
ú“ÏÂYz EÁúN˛Áz LN˛ ¬©§y Ã∫¬ ∫zQÁ üÁõo “ÁzTy@
• EÁú FÃÃz MÆÁ Ã™^ ÃN˛oz “{?

À¬Á§ o¬ N˛y LN˛ EÁz∫ Ãz ¬©§ƒo üƒz∆
N˛∫oy “ÏF| LN˛ üN˛Á∆ uN˛∫m tÓÃ∫y EÁz∫ Ãz u§åÁ
uN˛Ãy uƒY¬å Nz˛ §Á“∫ uåN˛¬oy “{@

E§ õ¬ıN˛ ú∫ LN˛ åÆÁ YÁb| ¬TÁFL@ FÃz
M¬{©ú N˛yu\L@ FÃNz˛ ™ÜÆ LN˛ S¬ÁÃ À¬Á§ ∫uQL@
FÃ À¬Á§ Nz˛ uN˛åÁ∫z N˛Áz úzuãÃ¬ Ãz §åÁFL@ À¬Á§
N˛Áz uåN˛Á¬N˛∫ FÃ EÁÆoÁN˛Á∫ YoÏßÏ|\ Nz˛ uN˛åÁ∫Áı
N˛Áz A, B, C LƒÊ D åÁ™ÁÊuN˛o N˛yu\L@ E§ ßÏ\Á
AB ú∫ LN˛ ¬©§ QÎuYL@ FÃ ¬©§ ƒ AB N˛y
u™¬å u§ãtÏ ú∫ ¬©§ Ãz 300 N˛Á N˛Ázm §åÁoy “ÏF|
LN˛ ∫zQÁ QÎuYL@ À¬Á§ ú∫ uT∫åzƒÁ¬y EÁúoå
∫zQÁ N˛Áz t∆Á|oy “{@ Æ“ ∫zQÁ ¬©§ Ãz §åÁåzƒÁ¬y
N˛Ázm N˛Áz EÁúoå N˛Ázm N˛“oz “{@

üÆÁzTΔÁ¬Á N˛ÁÆ|

2

uYfi-11

i

A B

CD

i

r
r

•  pins
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E§ GÃy \T“ ú∫ À¬Á§ N˛Áz ∫uQL@ 300 N˛Á
N˛Ázm §åÁoy “ÏF| QÎYy TÆy ∫zQÁ ú∫ tÁz uúå LzÃz
¬TÁFL oÁuN˛ ƒz GÜƒÁ|á∫ Ã™Áå HÂYÁF| ú∫ Qgz “Áz
ÃNz˛Ê@ E§ À¬Á§ N˛y tÓÃ∫y EÁz∫ Ãz tzQN˛∫ tÁz EÁ{∫
uúå LzÃz ¬TÁFL oÁuN˛ YÁ∫Áz uúå LN˛ “y Ã∫¬
∫zQÁ ™ı å\∫ EÁL@ E§ À¬Á§ N˛Áz uåN˛Á¬N˛∫ uúå
ßy uåN˛Á¬ ¬yu\L@ uúå tΩƒÁ∫Á §åy gÁb N˛Áz
\Áz‰gN˛∫, CD oN˛ LN˛ Ã∫¬ ∫zQÁ QÎuYL@ Æ“
∫zQÁ üN˛Á∆ N˛y GnÃu\|oΩ uN˛∫m N˛“¬Áoy “{@

FÃ GnÃu\|oΩ uN˛∫m, N˛y, CD ú∫ u™¬Áú u§ãtÏ
ú∫ LN˛ ¬©§ OM QÎuYL, FÃ ¬©§ LƒÊ GnÃu\|oΩ
uN˛∫m Nz̨  §yY N˛Ázm ™ÁuúL@ FÃz GnÃ\|å N˛Ázm N˛“oz
“{@ (uYfi -11 Ãz EÁúN z̨ uYfi N˛y oÏ¬åÁ N˛yu\L@)
• MÆÁ §åÁÆy TÆy ∫zQÁLÂ LN˛ Ã∫¬ ∫zQÁ ™ı “Ázoy “{Ê?
• MÆÁ EÁúoå N˛Ázm LƒÊ GnÃ\|å N˛Ázm Ã™Áå LƒÊ

§∫Á§∫ “{Ê?
• MÆÁ EÁúoå uN˛∫m LƒÊ GnÃ\|å uN˛∫m Ã™ÁåÁão∫ “{Ê?

EÁú LN˛ ™ÏPÆ úu∫mÁ™ tzQ ÃN˛oz “{Ê@ EÁúoå
uN˛∫m LƒÊ GnÃ\|å uN˛∫m LN˛ tÓÃ∫z Nz̨  Ã™ÁåÁão∫ “{Ê@
• MÆÁ EÁú Få uN˛∫mÁı Nz˛ §yY tÓ∫y uåN˛Á¬

ÃN˛oz “{Ê?
Få Ã™ÁåÁão∫ uN˛∫mÁı Nz˛ §yY tÓ∫y N˛Áz “y

úÁ≈ƒ| ÀsÁåÁÊo∫m (lateral shift) N˛“oz “{Ê@ FÃz
™ÁuúL E¬T-E¬T EÁúoå N˛Ázm Nz˛ u¬L FÃz
tÁz“∫ÁFL LƒÊ ÃÁ∫my (4) ™zÊ EÁúoå N˛Ázm LƒÊ
u∆°b Nz˛ ™Ó¡Æ u¬uQL@

• MÆÁ EÁú EÁúoå N˛Ázm LƒÊ ÀsÁåÁÊo∫m ™ı
N˛ÁzF| Ã©§ãá §oÁ ÃN˛oz “{Ê?

• MÆÁ EÁú À¬Á§ N˛y Eúƒo|åÁÊN˛ rÁo N˛∫
ÃN˛oz “{?
EÁFL “™ À¬Á§ N˛y Eúƒo|åÁÊN˛ rÁo N˛∫z@

uN¿̨ ÆÁN˛¬Áú 8
À¬Á§ N˛y ™ÁzbÁF| N˛Á ™Áú ¬yu\L@ FÃz Eúåy

úÏÀoN˛ ™ı u¬uQL@ bz§¬ ú∫ Ã¢z˛t YÁb| ¬TÁFL@
E§ À¬Á§ N˛Áz FÃ YÁb| Nz˛ ™ÜÆ ™ı ∫uQL@ FÃNz˛
uN˛åÁ∫z úzuãÃ¬ Ãz §åÁFL@  À¬Á§ N˛Áz “bÁ tyu\L@
Æz uN˛åÁ∫z LN˛ EÁÆoÁN˛Á∫ §åÁoz “{@ FÃNz˛ N˛ÁzåÁı
N˛Áz A,B,C LƒÊ D Ãz åÁ™ÁÊuN˛o N˛yu\L@ FÃ™ı ¬©§y
ßÏ\Á AB  Nz̨  uN˛Ãy u§ãtÏ ú∫ ¬©§ QÎuYL@ YoÏßÏ|\
ABCD ™ı u¢˛∫ Ãz À¬Á§ N˛Áz ∫Q tyu\L@ LN˛ uúå
¬yu\L FÃz P u§ãtÏ ú∫, AB Nz̨  Ã™ÁåÁão∫, AB ú∫
QÎYy TÆy ¬©§ ú∫ AB Ãz 15 Ãz.™y. tÓ∫y ú∫  E§
tÓÃ∫y uúå ¬zN˛∫ ¬TÁFL@ À¬Á§ N˛y tÓÃ∫y EÁz∫ Ãz
ú“¬z uúå N˛Áz tzQoz “ÏL, FÃz ú“¬z uúå N˛y EÁz∫
FÃ o∫“ ∫uQL oÁuN˛ ú“¬y LƒÊ tÓÃ∫y uúå LN˛ “y
Ã∫¬ ∫zQÁ ™ı utQz@  Æ“ üÆÁzT N˛∫oz Ã™Æ Eúåy
twu…b À¬Á§ Nz˛ uN˛åÁ∫z ú∫ ∫Qı@ ú“¬y uúå À¬Á§
Nz˛ ßyo∫ Ãz EÁ{∫ tÓÃ∫y uúå À¬Á§ Nz˛ §Á“∫ Ãz
EsÁ|o‚ “ƒÁ ™ı Ãz utQÁF| tı@ À¬Á§ N˛Áz uåN˛Á¬N˛Á∫
tÁzåÁı uúå N˛y uÀsuo tzuQL@

EÁúoå N˛Ázm uΔ°b

ÃÁ∫my - 4
N˛ÁÊY N˛y
À¬z§

uYfi-12

P

Q

B
D

A

C
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• MÆÁ Æz tÁzåÁı uúå LN˛ “y Ã∫¬ ∫zQÁ ™ı “Ázoy
“{?

tÓÃ∫y uúå Ãz ú“¬y uúå ∫Qy TÆy ∫zQÁ ú∫
LN˛ ¬©§ QÎuYL@ FÃ u™¬å u§ãtÏ N˛Áz ‘Q’ ™ÁuåL@
P LƒÊ Q ™ı tÓ∫y rÁo N˛yu\L@ FÃz “™ HÜƒÁ|á∫
u∆°b N˛“oz “{@

• MÆÁ Æ“ u∆°b, ú“¬y uúå N˛y À¬Á§ Ãz tÓ∫y
ú∫ uåß|∫ å“Î N˛∫oÁ@

FÃz rÁo N˛∫åz Nz˛ u¬L Æ“y uƒuá, ú“¬y uúå
N˛y AB Ãz E¬T-E¬T tÓu∫ÆÁı Nz˛ u¬L tz“∫ÁFL@
EÁúN˛Áz HÜƒÁ|á∫ u∆°b (vertical shift) Ã™Áå
üÁõo “ÁzTÁ@ “™ LN˛ ÃÓfi Nz˛ GúÆÁzT Ãz N˛ÁÂY N˛y
Eúƒo|åÁÊN˛ rÁo N˛∫ ÃNz˛ “{@

 Eúƒo|åÁÊN˛ =         À¬Á§ N˛y ™ÁzbÁF|
                   (À¬Á§ N˛y ™ÁzbÁF| – GÜƒÁ|á∫ u∆°b)

™ÏPÆ Δ£t

Eúƒo|å, EÁúuoo uN˛∫m, Eúƒuo|oΩ uN˛∫m, EÁúoå N˛Ázm, Eúƒo|å N˛Ázm, ú∫™
Eúƒo|åÁÊN˛, ÃÁúzuqN˛ Eúƒo|åÁÊN˛, Àåz¬ N˛Á uåÆ™, N¿̨ ÁuãoN˛ N˛Ázm, úÓm| EÁãou∫N˛

ú∫Áƒo|å, ™∫yuYN˛Á, uΔ°b, üN˛ÁΔyÆ oÊoÏ @

“™åz MÆÁ ÃyQÁ?

• \§ üN˛Á∆ LN˛ ™ÁÜÆ™ Ãz tÓÃ∫z ™ÁÜÆ™ ™ı T™å N˛∫oÁ “{ o§ Eão|úw…e ú∫ FÃN˛y ut∆Á §t¬ \Áoy “{@ tÁz
™ÁÜÆ™Áı N˛y úu∫Ãy™Á ú∫ ut∆Á úu∫ƒo|å N˛Áz “y Eúƒo|å N˛“oz “{@

• ú∫™ Eúƒo|åÁÊN˛ = uåƒÁ|oΩ ™ı üN˛Á∆ N˛y YÁ¬ / ™ÁÜÆ™ ™ı üN˛Á∆ N˛y YÁ¬  n=c/v.

• ÃÁúzuqN˛ Eúƒo|åÁÊN˛  n21 = 
1 2

2 1

v n
v n

= .

• Àåz¬ N˛z uåÆ™ uå©å “{, n1 ÃÁFå i = n2 ÃÁFå r .

• ƒ“ EÁúoå N˛Ázm u\ÃNz̨  u¬L üN˛Á∆ uN˛∫m ÃVå ™ÁÜÆ™ Ãz uƒ∫¬ ™ÁÜÆ™ ™ı \Áoz “ÏL, Eão|úw…e N˛Áz ZÓoy “ÏF|,
GÃN˛y ut∆Á ™ı uåN˛¬ \Áoy “{, GÃ N˛Ázm N˛Áz GÃ ™ÁÜÆ™ N˛Á N¿˛ÁuãoN˛ N˛Ázm N˛“oz “{@ ÃÁFå C = n2/ n1, \“ÁÂ
n1 ™ÁÜÆ™ N˛Á Eúƒo|åÁÊN˛ “{, LƒÊ n2 uƒ∫¬ ™ÁÜÆ™ N˛y Eúƒo|åÁÊN˛ “{@ (n1>n2)

• \§ EÁúoå N˛Ázm N¿˛ÁuãoN˛ N˛Ázm Ãz EuáN˛ “ÁzoÁ “{ o§, üN˛Á∆ uN˛∫m, Eão|úw…e ú∫ ƒÁúÃ ÃVå ™ÁÜÆ™ ™ı
ú∫Áƒuo|oΩ “Áz \ÁoÁ “{@ FÃ úu∫VbåÁ N˛Áz úÓm| EÁãou∫N˛ ú∫Áƒo|å N˛“oz “{@

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)
1) “y∫z ™ı üN˛Á∆ N˛Á ƒzT ƒÁÆÏ ™ı 1,24,000 uN˛™y/ÃzN˛ãg “{@ ET∫ üN˛Á∆ N˛Á ƒzT 3, 00,000 uN˛™y/Ãz “{, o§ “y∫z

N˛Á Eúƒo|åÁÊN˛ rÁo N˛yu\L@(AS1)                                       (G∫: 2.42)
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2) úÁåy N˛y oÏ¬åÁ ™ı N˛ÁÂY N˛Á Eúƒo|åÁÊN˛ 9/8 “{@ N˛ÁÂY N˛y oÏ¬åÁ ™ı úÁåy N˛Á Eúƒo|åÁÊN˛ uN˛oåÁ “ÁzTÁ?(AS1)
        (G∫ : 8/9)

3) úÁåy N˛Á ú∫™ Eúƒo|åÁÊN˛ 4/3 “{@ FÃN˛Á N¿˛ÁuãoN˛ N˛Ázm rÁo N˛yu\L@ (AS1) (G∫ : 48.50)

4) ET∫ §zã\yå N˛Á dm¶w Ho$ gmW N¿̨ ÁuãoN˛ N˛Ázm 420 “{ o§ FÃN˛Á Eúƒo|åÁÊN˛ uN˛oåÁ “ÁzTÁ? (AS1)       (G∫
:1.51)

5) ™∫yuYN˛Á N˛y §åÁƒb Ã™^ÁFL@ (AS1)

6) LN˛ ÀƒXZ uN˛∫m uYfi N˛y Ã“ÁÆoÁ Ãz, LN˛ N˛ÁÂY N˛y À¬Á§ ™ı üN˛Á∆ N˛Á Eúƒo|å Ã™^ÁFL@ (AS5)

7) uÃoÁ∫ı MÆÁı Y™N˛oz “{Ê? (AS7)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)
1) “ƒÁ-tΩƒÁ∫Á Eãoúw|…e ú∫ 450 N˛Ázm Ãz LN˛ üN˛Á∆ N˛y uN˛∫m EÁúuoo “{@ Æ“ 300 Ãz Eúƒuo|o “Ázoy “{@ ¸ƒ

N˛Á Eúƒo|åÁÊN˛ rÁo N˛yu\L@ uN˛Ã EÁúoå N˛Ázm Nz̨  u¬L ú∫Áƒuo|oΩ LƒÊ Eúƒuo|oΩ uN˛∫mÁı Nz̨  §yY N˛Á N˛Ázm 900

“ÁzoÁ “{?  (AS7)                                                                      (G∫ : 1.414, 54.70)

2) uN˛å üÆÁzTÁı ™ı, tÁz ™ÁÜÆ™Áı Nz˛ Eão|úw…e ú∫, üN˛Á∆ N˛y uN˛∫m EuƒYu¬o “Ázoy “{? (AS7)

3) bz§¬ ú∫ LN˛ ƒÀoÏ ∫uQL@ FÃz LN˛ úÁ∫t∆y| N˛ÁÂY N˛y À¬Á§ ∫QN˛∫ tzuQL EÁú tzQoz “{Ê uN˛ Æ“ ƒÀoÏ EÁ{∫
Ã™yú utQoy “{@ FÃ úu∫uÀsuo Nz˛ u¬L üN˛Á∆ Nz˛ T™å N˛Á LN˛ uN˛∫m uYfi §åÁFL@ (AS5)

4) N˛ÁÂY N˛y˛ EúzqÁ “y∫Á MÆÁı EuáN˛ Y™N˛oÁ “{, \§N˛y tÁzåÁı Nz˛ EÁN˛Á∫ Ã™Áå “{? (AS7)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1) úÁåy ™ı o{∫oy “ÏF| ™Z¬y N˛Áz ™Á∫åÁ (∆Ób N˛∫åÁ) MÆÁı N˛ueå “{? (AS1)

2) LN˛ b©§¬∫ ™ı úÁåy Nz˛ Eãt∫ uN˛Ãy N˛Ázm ú∫ gÏ§ÁzF| TÆy bzÀbbΩÆÓ§ N˛Áz uN˛Ãy N˛Ázm Ãz tzQåz ú∫, Æ“ LN˛
tú|m N˛y Ão“ \{Ãy utQÁF| ú‰goy “{@ MÆÁı? (AS7)

3) LN˛ N{̨ ©ú ¢˛ÁÆ∫ (ßbΩby) ú∫ §{eåz ú∫ FÃ ßbΩby N˛y tÓÃ∫y EÁz∫ N˛y ƒÀoÏLÂ ̂ Ó™oy “ÏF| utQÁF| ú‰goy “{@ FÃN˛Á
N˛Á∫m §oÁFL@ (AS7)

1. uå©å ™ı Ãz Àåz¬ N˛Á uåÆ™ N˛Á{å-ÃÁ “{ - [ ]

a) n1 ÃÁFå i = ÃÁFå r/ n2 b) n1/n2 = ÃÁFå r / ÃÁFå i

c) n2 / n1 = ÃÁFå r / ÃÁFå i d) n2 ÃÁFå i = uåÆoÁÊN˛

2. “ƒÁ Nz̨  ÃÁúzq N˛ÁÂY N˛Á Eúƒo|åÁÊN˛ 2 “{@ N˛ÁÂY - “ƒÁ N˛y Eão|úw…e ú∫ N¿̨ ÁuãoN˛ N˛Ázm ....... “{@  [ ]
a) 0o b) 45o c) 30o d) 60o

3. \§ LN˛ üN˛Á∆ uN˛∫m ............... Ãz T™å N˛∫oy “{ o§ úÓm| EÁãou∫N˛ ú∫Áƒo|å “ÁzoÁ “{@ [ ]

Ã“y G∫ YÏuåL@
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a) uƒ∫¬ Ãz ÃVå ™ÁÜÆ™ b) uƒ∫¬ Ãz uƒ∫¬ ™ÁÜÆ™

c) ÃVå Ãz uƒ∫¬ ™ÁÜÆ™ d) ÃVå Ãz ÃVå ™ÁÜÆ™

4. N˛ÁÂY N˛yz À¬Á§ tΩƒÁ∫Á üÁõo uƒY¬å N˛Ázm ................... “{@ [ ]
a) 0o b) 20o c) 90o d) 180o

5. ™∫yuYN˛Á uN˛Ã VbåÁ N˛Á GtÁ“∫m “{@ [ ]

a) ú∫Áƒo|å b) Eúƒo|å c) úÓm| EÁÊou∫N˛ ú∫Áƒo|å d) ÀsÁåÁÊo∫m
6. §∫¢˛ §ı\yå, ø§y, osÁ Nz˛∫ÁzÃyå Nz˛ N¿˛ÁÊoyN˛ N˛Ázm N¿˛™∆: 1.31, 1.50, 1.71 osÁ 1.44 “ÁıTz, N˛Á{åÃz

™ÁÜÆ™ Ãz üN˛Á∆ áy™y Tuo Ãz T™å N˛∫oÁ “{? [ ]
a) §∫¢˛ b) §ı\yå c) ø§y d) Nz̨ ∫ÁzÃyå

7. ƒÁÆÏ N˛y oÏ¬åÁ ™ı úÁåy N˛Á Eúƒo|åÁN˛ 4/3 “{ oÁz FåNz˛ N¿˛ÁÊuoN˛ N˛Ázm N˛Á ÃÊ§Êá MÆÁ “ÁzTÁ? [ ]
a) 4 b) 3 c) 4/3 d) 3/4

8. u∆ƒÁ åz uN˛∫m Nz˛ ús N˛Áz b~zÃ N˛∫åz Nz˛ u¬L uYfi ™ı utQÁL EåÏÃÁ∫ üÆÁzT
uN˛ÆÁ@ EÜÆÁúN˛ åz GnÃu\|o uN˛∫m N˛Áz ú“YÁååz Nz̨ u¬L N˛“Á u∆ƒÁ åz N˛Á{åÃÁ
§oÁÆÁ “ÁzTÁ? [ ]
a) AB b) BC
c) CD d) N1, N2

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. üÆÁzT N˛∫Nz˛ uÃtΩá N˛yu\L sin i
sin r

N˛Á ™Áå LN˛ uåÆoÁÊN˛ “{?

2. NÏ˛Z uN¿˛ÆÁN˛¬ÁúÁı tΩƒÁ∫Á úÓm| EÁÊou∫N˛ ú∫Áƒo|å N˛y úu∫VbåÁ Ã™^ÁFL@

3. \§ üN˛Á∆ ÃVå ™ÁÜÆ™ Ãz uƒ∫¬ ™ÁÜÆ™ ™ı üƒz∆ N˛∫oÁ “{ o§ Eúƒo|å N˛Ázm, EÁúoå N˛Ázm Ãz EuáN˛
“ÁzoÁ “{ uÃtΩá N˛∫åz Nz˛ u¬L üÆÁzT N˛yu\L@

4. LN˛ Y™N˛oy “ÏF| áÁoÏ N˛y Tıt ¬zN˛∫ FÃz ™Áz™§y N˛y EÁÊY ™ı ∫QN˛∫ N˛Á¬Á N˛∫ tyu\L@ FÃz úÁåy ™ı gÏ§ÁzFL@
Æ“ N{˛ÃÁ ¬ToÁ “{ EÁ{∫ MÆÁı? (NÏ˛Z N˛¡úåÁ N˛∫ FÃ üÆÁzT N˛Áz N˛yu\L@)

5. LN˛ N˛ÁÊY Nz̨  §o|å N˛Áz ¬zN˛∫ FÃ™ı sÁzgÁ ÃÁ S¬yÃ∫yå gÁu¬L@ E§ FÃ™ı §o|å ß∫åz oN˛ úÁåy gÁu¬L@ LN˛
MƒÁb|\ N˛y §åy N˛ÁÂY Z‰g (MƒÁb|\ LN˛ üN˛Á∫ N˛y N˛ÁÂY “{) ¬zN˛∫ FÃz §o|å ™ı ∫uQL@ N˛ÁÂY N˛y §o|å Nz˛
tyƒÁ∫ Ãz tzQoz “ÏL FÃ Z‰g N˛Áz üzuqo N˛yu\L@

•  EÁú MÆÁ úu∫ƒo|å tzQoz “{? •  Få úu∫ƒo|å Nz˛ MÆÁ N˛Á∫m “Áz ÃN˛oz “¯?

6.  H$m§M VWm nmZr H$m dm¶w Ho$ gmW H«$mÝVrH$ H$moU {H«$¶mH$cmn-5 H$s ghm¶Vm go kmV {H$OrE&

A

B

C

D
P Q

RS

N1

N2
N3

N4

SCERT T
ELA

NGANA



oz¬ÊTÁmÁ gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 67

uYfi - P4

7. üÆÁzT 7 tÏ§Á∫Á N˛yu\L@ úÁåy N˛y N¿˛ÁÊuoN˛ N˛Ázm uN˛Ã üN˛Á∫ uåN˛Á¬ ÃN˛oz “¯@ uƒuá ™ı E¬T-E¬T Y∫mÁı N˛Áz
ÃÊuqõo ™ı Ã™^ÁFL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. uå©å ™ÁÜÆ™Áı Nz˛ Eúƒo|åÁÊN˛ Nz˛ ™Áå LN˛ufio N˛yu\L@

úÁåy, åÁu∫Æ¬ oz¬, u°¬Êb N˛ÁÂY, N¿˛Á{å N˛ÁÂY, “y∫Á, §zã\yå, “ÁFg~Áz\å T{Ã@

2. üN˛Áu∆o oÊoÏ N˛y N˛ÁÆ|N˛¬Áú ú∫ \ÁåN˛Á∫y N˛yu\L@

3. t{uåN˛ \yƒå ™ı üN˛Áu∆o oÊoÏ Nz˛ uƒußãå GúÆÁzT ú∫ LN˛ ubõúmy
u¬uQL@

4. LN˛ úo¬y s™Áz|N˛Áz¬ ∆yb ¬yu\L@ FÃz ƒwÁN˛Á∫ ugÀN˛ Nz˛ øú ™ı
N˛ÁubL@ Få ƒwÁı N˛y ufi[ÆÁ 2 ÃÊz.™y., 3 Ãı.™y., 4ÃzÊ.™y FnÆÁty
“Áz@ FåNz˛ Nı̨ ¸ N˛Áz ÀNz̨ Y úzå Ãz ™ÁN|̨  N˛yu\L@ E§ ¬TßT 6 ÃÊz.™y
¬Ê§y ÃÓFÆÁÂ ¬yu\L@ ünÆzN˛ ugÀN˛ ú∫ LN˛ ÃÏF| EÜƒÁ|á∫ ¬TÁFL@ LN˛ §gy EúÁ∫t∆y| b~z ™ı úÁåy ¬yu\L@ uYfi
P4 ™ı utQÁL \{Ãz 2 Ãz™y ufi[ÆÁ N˛y LN˛ ugÀN˛ N˛Áz úÁåy ™ı GÃy o∫“ ∫uQL u\ÃÃz ÃÓF| úÁåy Nz˛ EÊt∫ “Áz@
E§ úÁåy Nz˛ úw…e Nz˛ Hú∫ Ãz ÃÓF| ™ÏMo ∆y | N˛Áz tzQåz N˛Á üÆnå N˛yu\L@

• MÆÁ EÁú ÃÓF| N˛Á ∆y | tzQ ÃN˛oz “{?

E§ §ÁN˛y ugÀN˛ ¬zN˛∫ FÃz tÁz“∫ÁFL@ ünÆzN˛ §Á∫ ÃÓF| N˛Á uÃ∫Á tzQåz N˛Á üÆÁÃ N˛yu\z@

åÁzb : EãÆ ugÀN˛ Nz˛ ÃÁs Æ“ üÆÁzT tÁz“∫Áoz Ã™Æ, EÁúNz˛ EÁÂQ N˛y uÀsuo LƒÊ úÁåy Nz˛ úw…e ú∫ ugÀN˛ N˛y uÀsuo
§t¬åy å“Î YÁu“L@

•  uN˛Ã EuáN˛o™ ufi[ÆÁ ƒÁ¬y ugÀN˛ ú∫ EÁú ÃÓF| Nz˛ uÃ∫z N˛Áz tzQ ÃN˛oz “{?

•  NÏ˛Z ufi[ÆÁEÁı ƒÁ¬y ugÀN˛ ú∫ EÁú ÃÓF| N˛Á uÃ∫Á MÆÁı å“Î tzQ úÁL?

•  MÆÁ Æ“ üÆÁzT, ™ÁÜÆ™ (úÁåy) N˛y N¿˛ÁÊuoN˛ N˛Ázm rÁo N˛∫åz ™ı Ã“ÁÆN˛ “{?

•  E¬T-E¬T uÀsuoÆÁı ™ı, ÃÓF| Nz˛ uÃ∫z Ãz üN˛Á∆ uN˛∫m Nz˛ T™å N˛Á z t∆Á|oz “ÏL LN˛ uYfi §åÁFL@
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"J{V' nmR> ‘| h‘Zo EH$g‘mZ Ëd[aV J{V Ho$
~mao ‘| AÜ¶¶Z {H$¶m h¡& Bg AÜ¶m¶ ‘| h‘
EH$g‘mZ d¥Îmr¶ J[V, Omo {H$ Ag‘mZ Ëd[aV
J{V H$m EH$ CXmhaU h¡ Ho$ ~mao ‘| n‹T>|Jo&

h‘ h‘oem {ZarjU H$aVo h¢ {H$ {ZpíMV D±$MmB©
go ’|$H$r JB© dñVw n¥Ïdr H$s Amoa hr {JaVr h¡& h‘
OmZVo h¢ {H$ g^r J¥h gy¶© Ho$ Mmam| Amoa M³H$a
bJmVo h¢& h‘ ¶h ^r OmZVo h¢ {H$ M§Ð‘m n¥Ïdr
H$s n[aH«$‘m H$aVm h¡& BZ g^r AdñWmAm| ‘|
dñVwAm| na H$moB© ~b Adí¶ hmoZm Mm{hE, Omo BÝh|
AÝ¶ dñVw Ho$ Mmam| Amoa n[aH«$‘m H$admVm h¡ Am¡a
gab aoIm ‘| Zht&

• dh ~b ³¶m h¡?
• ³¶m n¥Ïdr Ûmam gy¶© H$s n[aH«$‘m EH$g‘mZ

J{V h¡?
• ³¶m M§Ð‘m H$s n¥Ïdr Ho$ Mmam| Amoa J{V

EH$g‘mZ J{V h¡?
Ý¶yQ>Z Zo EH$g‘mZ d¥Îmr¶ J{V Ho$ {gÕm§V H$m

Cn¶moJ H$a M§Ð‘m H$s J{V H$mo g‘Pm¶m Am¡a
VËníMmV CÝhm|Zo Xmo Ðì¶‘mZm| (qnS>m|) Ho$ ~rM
JwéËdmH$f©U H$s n[aH$ënZm H$mo {dH${gV {H$¶m&

Bg AÜ¶m¶ ‘| Amn JwéËdmH$f©U Am¡a JwéËd
H|$Ð H$m AÜ¶¶Z H$a|Jo&

EH$g‘mZ d¥Îmr¶ J{V
H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -1

d¥Îmr¶ nW na J{V H$aZo dmbr dñVw H$s
J{V H$m {ZarjU

EH$ {dÚwV ‘moQ>a cr{O¶o Omo {Icm¡Zmo ‘| Cn¶moJr
hmoVr h¡ CgHo$ emâQ> H$mo EH$ {S>ñH$ Omo{‹S>E& {MÌ
1 (a) ‘| Xem©E AZwgma {S>ñH$ Ho$ {H$Zmao na EH$
N>moQ>m bH$‹S>r H$m ãbm°H$ a{IE& ‘moQ>a H$mo Mmby
H$s{OE& ãbm°H$ Ûmam Xg à{VH«$‘mE§ H$aZo ‘| bJo
g‘¶ H$mo kmV H$s{OE& ¶hr à¶moJ Xmo ¶m VrZ
~ma XmohamBE& ‘moQ>a ewê$ hmoZo Ho$ Hw$N> goH|$S> ~mX
n[aH«$‘m H$s {JZVr Ama§^ H$s{OE&

• ³¶m n[aH«$‘m H$m g‘¶ pñWa h¡?
• ³¶m ãbm°H$ H$s J{V pñWa h¡?

AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

5 JwéËdmH$f©U

d ¥ Î m r¶
ßboQ>

bH$ ‹S >r
H$m ãbm°H$

{dÚwV ‘moQ>a

~¡Q>ar (a)                 (b)
{MÌ-1 (a) {d¥Îmr¶ ßboQ> na bH$‹S>r Ho$ ãbm°H$ H$s J{V

(b) bH$‹S>r Ho$ ãbm°H$ H$m D$nar Ñí¶
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• nW H$m AmH$ma ³¶m h¡?
bH$‹S>r H$m Qw>H$‹S>m d¥Îmr¶ nW ‘| pñWa J{V go

Ky‘Vm h¡& Bg{bE bH$‹S>r Ho$ Qw>H$‹S>o H$s J{V H$mo
EH$g‘mZ d¥Îmr¶ J{V H$hVo h¢&

"EH$g‘mZ d¥Îmr¶ J{V dñVw Ûmam pñWa doJ go
d¥ÎmmH$ma nW ‘| J{V h¡&'

• EH$g‘mZ d¥Îmr¶ J{V ‘| ³¶m dñVw H$m
doJ n[ad{V©V hmoVm h¡? ³¶m|?

• EH$g‘mZ d¥Îmr¶ J{V ‘| ³¶m dñVw ‘|
ËdaU hm oVm h¡? ËdaU H$s {Xem
³¶m hmoJr?

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -2
EH$g‘mZ d¥Îmr¶ J{V H$s dñVw Ho$ {bE
g{Xe doJ ItMZm

{H«$¶mH$bmn EH$ ‘| bH$‹S>r Ho$ Qw>H$‹S>o H$s J{V
Am¡a CgHo$ nW H$m ñ‘aU H$s{OE& bH$‹S>r Ho$
Qw>H$‹S>o H$m nW Am¡a g{Xe doJ, g‘¶ A§Vamb na
It{ME& {MÌ 2  Xo{IE&

{MÌ 2 H$m Cn¶moJ H$a g^r doJ g{Xem| H$s
{Xem n[ad{V©V {H$E {~Zm BZH$mo EH$ hr q~Xþ
na u™¬ÁFL, O¡gm {H$ {MÌ 3(a) ‘| Xem©¶m J¶m
h¡& {MÌ 2 Ho$ Ãut∆ doJm| H$Áz {MÌ 3(a) t∆Á|oÁ h¡
Am¡a Xmo g{Xem| H$mo Omo‹S>Zo dmbr X¡{eH$ aoIm doJ

‘| n[adV©Z H$mo Xem©Vr h¡&

‘mZm EH$ dñVw 'R' {ÌÁ¶m dmbo d¥Îmr¶ nW ‘|
J{V v go J‘Z H$a ahr h¡& doJ g{Xe KyU©Z
H$aVm h¡& ¶{X doJ g{Xe EH$ Ý¶yZ H$moU go VyU©Z
H$aVm h¡, Vmo {MÌ 3(a) ‘| Xem©E AZwgma g‘{tΩƒ~mhþ
{Ì^wO Ho$ AmYma Ûmam doJ ‘| n[adV©Z {Zê${nV
{H$¶m OmVm h¡&

dñVw H$s EH$ nyU© n[aH«$‘m Ho$ Xm¡amZ doJ ‘|
n[adV©Z H$s H$ënZm H$s{OE& EH$ nyU© n[aH«$‘m
Ho$ Xm¡amZ doJ ‘| n[adV©Z Ho$ n[a‘mU H$m ¶moJ
{XE JE ~hþ^wO H$s ^wOmAm| Ho$ ¶moJ Ho$
~am~a hmoVm h¡& na§Vw doJ H$s {Xem {Za§Va ~Xb
ahr h¡&

¶h nyU©V… ñnîQ> h¡ {H$ N>moQ>o {Ì^wOm| Ho$ erf©
H$moU {OVZo H$‘ {bE OmE§Jo, Ìw{Q> H$‘ go H$‘
hmoJr& ~hþ^wO H$s ̂ wOmE± {OVZr N>moQ>r hm|Jr, dh
v {ÌÁ¶m dmbo d¥Îm Ho$ nmg hm|Jr ({MÌ 3(b))&
n[aUm‘V… n[aH«$‘m Ho$ Xm¡amZ doJ n[adV©Z Ho$
n[a‘mU Ho$ ¶moJ H$m ghr ‘yë¶ d¥Îm H$s n[a{Y

V
V

V

V
V

V

V

V

R

{MÌ-2: {d{^Þ q~XþAm| na doJ g{Xe

{MÌ-3(a) Am¡a (b): n[ad{V©V doJ g{Xe

3(a)
V

ΔV

V

V
VV

V

V
V ΔV

ΔV

ΔVΔV

ΔV

ΔV

ΔV

3(b)
V

V
ΔV
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

"2πv" Ho$ g‘mZ hmoJm&

h‘ OmZVo h¢ {H$ ËdaU H$m n[a‘mU {XE JE
g‘¶ ‘| EH$ n[aH«$‘m Ho$ doJ n[adV©Z Ho$ n[a‘mU
Ho$ AZwnmV Ho$ ~am~a hmoVm h¡&

‘mZm EH$g‘mZ d¥Îmr¶ J{V H$s dñVw Ho$ ËdaU
H$m n[a‘mU aC h¡&

AWm©V²   aC=2πv/T
Ohm§ 'T' EH$ n[aH«$‘m nyU© H$aZo ‘| bJm

g‘¶&
h‘| kmV h¡ {H$ T= 2π R/v

nhbo gyÌ ‘| ¶h ‘mZ ü{VñWm{nV H$aZo
na

       aC =v2/R àmßV hmoVm h¡&
O¡go g‘{tΩƒ~mhþ {Ì^wO H$m erf© H$moU KQ>Vm

h¡, doJ n[adV©Z Am¡a g{Xe doJ Ho$ ‘Ü¶ H$m H$moU
900 H$s Amoa AJ«ga hmoVm h¡&

AV… EH$g‘mZ d¥Îmr¶ J{V H$s dñVw N˛Á
ËdaU CgHo$ doJ Ho$ bå~dV hmoVm h¡& na§Vw doJ
Am¡a g{Xe ËdaU nW Ho$ gmnoj H¡$go h¢? doJ
d¥Îmr¶ nW H$s ñne© aoIm h¡& dñVw H$m ËdaU {ÌÁ¶m
Ho$ g{Xe d¥Îm Ho$ H|$Ð H$s Amoa H$m¶© H$aVm h¡&

dh ËdaU Omo dñVw N˛Áz Ho$db doJ H$s {Xem H$mo
n[ad{V©V H$a gH$Vm h¡, dh "A{^H|$Ð ËdaU'
H$hbmVm h¡&

Ý¶yQ>Z Ho$ {ÛVr¶ {Z¶‘mZwgma J{Verb dñVw na
Amamo{nV Hw$b ~b Ho$ H$maU EH$ ËdaU CËnÞ
hmoVm h¡ Omo ~b H$s {Xem ‘| H$m¶©aV h¡&

AV… EH$g‘mZ d¥Îmr¶ J{V ‘| Hw$b ~b H|$Ð
H$s Amoa H$m¶© H$aVm h¡& ¶h Hw$b ~b ¶m n[aUm‘r

~b "A{^H|$Ð ~b' H$hbmVm h¡&
dh n[aUm‘r ~b Omo dñVw H$s Ho$db doJ H$s

{Xem ~Xb gH$Vm h¡ "A{^H|$Ð ~b' H$hbmVm h¡&
A{^H|$Ð ~b H$m ‘mZ kmV H$a|&

Ý¶yQ>Z Ho$ J{V Ho$ {ÛVr¶ {Z¶‘mZwgma
Fnet

 = (Ðì¶‘mZ) (ËdaU)
FC = maC

FC = 
2mv

R
 (MÆÁıuN˛ aC = 

2v
R

)

Ohm§ R d¥Îm H$s {ÌÁ¶m h¡&
EH$g‘mZ d¥Îmr¶ J{V ‘|, 'FC' h‘oem H|$Ð H$s

Amoa H$m¶© H$aVm h¡&
ZmoQ> ZmoQ> ZmoQ> ZmoQ> ZmoQ> : A{^H|$Ð ~b H|$Ð H$s Amoa H$m¶© H$aZo

dmbm n[aUm‘r ~b h¡&

• ¶{X {H$gr dñVw na H$moB© ~b H$m¶© Z H$ao, Vmo ³¶m
dh dH«$ ‘mJ© na J{V H$a gH$Vr h¡?

• O~ EH$ H$ma {H$gr ‘mo‹S> na J{V H$aVr h¡,
Vmo ³¶m A{^H|$Ð ~b ~‹T>Vm h¡? EH$
g‘rH$aU H$m Cn¶moJ H$aVo hþE CÎma Xr{OE?

• 3 ‘r/go go J{V H$aZo dmbo EH$ 2 {H$.
J«m. Ho$ {Ibm¡Zo H$mo 2.5 H$s {ÌÁ¶m dmbo
j¡{VO d¥Îm ‘| Ky‘mZo dmbo Vma na CËnÞ
VZmd kmV H$s{OE&

V V

V

aC
aC

aC

{MÌ-4
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JwéËdmH$f©U H$m gmdJwéËdmH$f©U H$m gmdJwéËdmH$f©U H$m gmdJwéËdmH$f©U H$m gmdJwéËdmH$f©U H$m gmdßÁ{ßÁ{ßÁ{ßÁ{ßÁ{{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘{‘H$ {Z¶‘
EH$ ~ma O~ AmBOH$ Ý¶yQ>Z EH$ no‹S> Ho$ ZrMo

~¡R>o Wo, Vmo EH$ go~ O‘rZ na {Jam&
• ³¶m Amn OmZVo h¢ {H$ Bg KQ>Zm Ho$

H$maU CZHo$ ‘{ñVîH$ ‘| H$m¡Zgo àíZ CR>o
hm|Jo?

• go~ O‘rZ na ³¶m| {Jam?
• M§Ð‘m O‘rZ na ³¶m| Zht [JaVm?
• M§Ð‘m n¥Ïdr Ho$ Mmam| Amoa d¥Îmr¶ H$j ‘|

H¡$go Ky‘Vm h¡?

Ý¶yQ>Z OmZVo Wo {H$ M§Ð‘m bJ^J EH$g‘mZ
d¥Îmr¶ J{V go n¥Ïdr H$s n[aH«$‘m H$aVm h¡& AV…
EH$ {ZpíMV n[aUm‘r ~b, {Ogo h‘ A{^H|$Ð
~b H$hVo h¢, EH$g‘mZ d¥Îmr¶ J{V ~ZmE aIZo
Ho$ {bE Amdí¶H$ h¡&

AV… CÝhm|Zo M§Ð‘m Am¡a n¥Ïdr Ho$ ‘Ü¶ EH$
AmH$f©U ~b H$s H$ënZm H$m n[aM¶ {X¶m& CÝhm|Zo
àñVm{dV  {H$¶m {H$ n¥Ïdr M§Ð‘m H$mo AmH${f©V
H$aVr h¡ Am¡a Bgo JwéËdmH$f©U ~b Zm‘ {X¶m& ¶h
JwéËdmH$f©U ~b A{^H|$Ð ~b H$s Vha H$m¶©
H$aVm h¡ Am¡a M§Ð‘m H$mo EH$g‘mZ d¥Îmr¶ J{V ‘|
n¥Ïdr H$s n[aH«$‘m H$admVm h¡& Ý¶yQ>Z H$mo {ZåZ
Am§H$‹S>m| H$s OmZH$mar Wr& n¥Ïdr Ho$ H|$Ð go M§Ð‘m
H$s Xÿar 384 400 {H$.‘r. = 3.844x1010 go.‘r.&
n¥Ïdr H$s EH$ nyU© n[aH«$‘m H$aZo  Ho$ {bE M§Ð‘m

H$mo 27.3 {XZ ¶m 2.35x106  goH|$S> H$m g‘¶
bJVm h¡&

• M§Ð‘m H$s J{V N˛Á ƒzT ³¶m h¡?
v =  

2πR
T  H$s ghm¶Vm go M§Ð‘m H$s ƒzT

H$s JUZm H$s Om gH$Vr h¡&
Bg àH$ma n¥Ïdr Ho$ H|$Ð H$s Amoa M§Ð‘m H$m

ËdaU

         am = 
2 2

2

v 4π R
R T

=  hmoJm&

Bg g‘rH$aU ‘| R Am¡a T Ho$ ‘mZ à{VñWm{nV
H$aZo na

am= 0.27 go.‘r./goH|$S>2.
Jo{b{b¶m| Zo kmV {H$¶m {H$ n¥Ïdr H$s gVh Ho$

nmg àmßV dñVwAm| H$m ËdaU 981go.‘r./goH|$S>2
h¡& Bg àH$ma go~ H$m ËdaU bJ^J 981go.‘r./
goH|$S>2 Ho$ ~am~a hmoJm&

CÝhm|Zo go~ Ho$ ËdaU ae Am¡a M§Ð‘m Ho$ ËdaU
am H$s VwbZm H$s&

e

m

a 981
a 0.27

=  ≅  3640.-- (1)

Ý¶yQ>Z OmZVo Wo {H$ n¥Ïdr H$s {ÌÁ¶m Re Am¡a
n¥Ïdr Ho$ H|$Ð go M§Ð‘m H$s Xÿar Rm H«$‘e… 6371
{H$.‘r. Am¡a 3,84,400 {H$.‘r. h¡&

m

e

R 384400
R 6371

=    ≅  60.3
2

m

e

R
R

⎛ ⎞
⎜ ⎟
⎝ ⎠

 =(60.3)2   ≅  3640----- (2)D$nar

MMm© go ¶h ñnîQ> hmoVm h¡ {H$ e

m

a
a   = 

2

m

e

R
R

⎛ ⎞
⎜ ⎟
⎝ ⎠

AV… ËdaU

2

1a
R

∝ ----- (3)

AmH$f©U ~b

2

1F
R

∝ ----- (4)

V

go~
am = g

aC = am

M§Ð‘m

Rm

Re

{MÌ-5: M§Ð‘m Am¡a go~ H$s
J{V H$s VwbZm
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Bg àH$ma ¶h ñnîQ> hmo J¶m {H$ n¥Ïdr Ho$ H|$Ð
go dñVw H$s Xÿar ~‹T>Zo Ho$ gmW-gmW JwéËdr¶ ~b
KQ>Vm OmVm h¡&

Ý¶yQ>Z Ho$ V¥Vr¶ {Z¶‘mZwgma n¥Ïdr Ûmam go~
na ~b Am¡a go~ Ûmam n¥Ïdr na ~b XmoZm|
g‘mZ h¢& J{V Ho$ {ÛVr¶ {Z¶‘ Am¡a g‘rH$aU-
EH$ go h‘| n¥Ïdr Ûmam dñVw na ~b àmßV hmoVm h¡&

Ý¶yQ>Z Ho$ J{V Ho$ {ÛVr¶ {Z¶‘mZwgma F = ma,

Amoa g‘rH$aU -3, go  1,  2

1a
R

∝

⇒ a = 2

k
R (Ohm§ k AZwnm{VH$Vm pñWam§H$ h¡)

F = = 2

km
R

  àmßV hmoVm h¡&

AV… n¥Ïdr Ûmam go~ na ~b= 2

km
R .... (5)

Ohm§ 'm' go~ H$m Ðì¶‘mZ Am¡a 'R'  n¥Ïdr H$s
{ÌÁ¶m h¡&

go~ Ûmam n¥Ïdr na ~b = 2

Km
R  ....... (6)

Ohm§ M n¥Ïdr H$m Ðì¶‘mZ

D$nar ~b Ho$db n[a‘mU ‘| g‘mZ h¡& O~
K=GM Am¡a  K' = Gm ...... (7)

g‘rH$aU (5) Am¡a (7) go n¥Ïdr Ûmam go~ na

~b F  = 2

GMm
R

h‘ Bg {ZîH$f© na nhþ§MVo h¢ {H$ Xmo qnS>m| Ho$
‘Ü¶ JwéËdmH$f©U ~b CZHo$ Ðì¶‘mZm| Ho$ JwUZ’$b
Ho$ g‘mZwnmVr hmoVm h¡&

~b   α   (Ðì¶‘mZ)1  (Ðì¶‘mZ)2

Ý¶yQ>Z Zo H$hm {H$ {díd Ho$ g^r qnS>m| na
JwéËdmH$f©U ~b H$m¶© H$aVm h¡& gmd©ßÁ{u™H$
JwéËdmH$f©U {Z¶‘mZwgma {díd H$m àË¶oH$ qnS>
àË¶oH$ AÝ¶ qnS H$mo EH$ ~b go AmH${f©V H$aVm
h¡, Omo XmoZm| qnS>m| Ho$ Ðì¶‘mZm| Ho$ JwUZ’$b Ho$
g‘mZwnmVr VWm CZHo$ ~rM Xÿar Ho$ dJ© Ho$
ì¶wËH«$‘mZwnmVr hmoVm h¡& ¶h ~b XmoZm| qnS>m| H$mo
{‘bmZo dmbr aoIm H$s {Xem ‘| bJVm h¡&

‘mZm M1 Am¡a M2 Ðì¶‘mZ Ho$ Xmo qnS> EH$
Xÿgao go 'd' Xÿar na pñWV h¡§& V~ XmoZm| qnS>m| Ho$
~rM JwéËdmH$f©U ~b

1 2
grav 2

M MF
d

∝

1 2
grav 2

GM MF
d

=

Ohm§ G EH$ AmZwnm{VH$Vm pñWam§H$ h¡ Am¡a ¶h
gmd©{ÌH$ JwéËdmH$f©U pñWam§H$ H$hbmVm h¡& hoÝar
H¡$dopÝS>e Zo G H$m ‘mZ kmV {H$¶m&

G=6.67x10-11 Nm2Kg-2

XmoZm| dñVwAm| Ho$ Ðì¶‘mZ 1 {H$.J«m. Ho$ ~am~a
hm| VWm XmoZm| Ho$ ‘Ü¶ Xÿar 1 ‘rQ>a hmo V~ ~b H$m
n[a‘mU G Ho$ ‘mZ Ho$ ~am~a hmoVm h¡&
ZmoQ> …ZmoQ> …ZmoQ> …ZmoQ> …ZmoQ> … JmobmH$ma dñVwAm| (qnS>m|) Ho {bE ¶h gyÌ
Cn¶w³V h¡& h‘ ¶h gyÌ n¥Ïdr na CnpñWV g^r
qnS>m| Ho$ {bE H$aVo h¢& Mmho dh JmobmH$ma hmo ¶m
Zm hmo, ³¶m|{H$ n¥Ïdr Ho$ YamVb Ho$ joÌ’$b H$s
VwbZm ‘| n¥Ïdr H$s AÝ¶ g^r dñVwAm| H$m YamVb
~hþV H$‘ h¡ Am¡a Bgo EH$ q~Xþ ‘mZm OmVm h¡&

M1 M2FJwé FJwé

d
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

• {Z©Z {MÌ ‘| h‘ ¶h XoIVo h¢ {H$ M§Ð‘m
n¥Ïdr H$s Amoa grYo Zht na§Vw n¥Ïdr Ho$
YÁ∫Áı EÁz∫ J[V H$aVm h¡& ¶{X doJ H$m
n[a‘mU eyÝ¶ hmo Vmo ¶h H¡$go J{V H$aoJm?

{MÌ-7
• JwéËdmH$f©U ~b Ho$ g‘rH$aU Ho $

AZwgma ¶{X EH$ qnS> H$m Ðì¶‘mZ XþJwZm
hmo Vmo CZ Xmo qnS>m| Ho$ ‘Ü¶ ~b ³¶m
hmoJm?

• ¶{X g^r dñVwAm| Ho$ ~rM AmH$f©U hmoVm
h¡, Vmo h‘ ñd¶§ H$mo AnZo Amg-nmg H$s
~‹S>r-~‹S>r B‘maVm| H$s Amoa AmH$f©U ³¶m|
Zht AZŵ d H$aVo?

• g‘mZ Ðì¶‘mZ Ho$ bmoho Ho$ Qw>H$‹S>o Am¡a
bH$‹S>r Ho$ Qw>H$‹S>o ‘| go {H$g na JwéËdr¶
~b A{YH$ ep³Vembr hmoJm?

• n¥Ïdr Ho$ JwéËdmH$f©U ~b Ho$ H$maU go~
{JaVm h¡& n¥Ïdr na go~ H$m JwéËdmH$f©U
³¶m h¡?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1
n¥Ïdr H$s gVh Ho$

{ZH$Q> EH$ CnJ«h H$m
AmdV©H$mb ³¶m hmoJm?
¶{X O‘rZ H$s gVh go
CnJ«h Ho$ H$j H$s D§$MmB©
H$mo Cno{jV {H$¶m OmE?

“¬“¬“¬“¬“¬

n¥Ïdr Ho$ H$maU CnJ«h na ~b F = 2

GmM
R

M-n¥Ïdr H$m Ðì¶‘mZ = 6 × 1024 kg
m-CnJ«h H$m Ðì¶‘mZ
R-n¥Ïdr H$s {ÌÁ¶m = 6 × 106 m
‘mZm CnJ«h H$m doJ v h¡, Vmo

v = 
2πR

T  ⇒ T = 
2πR

v
JwéËdr¶ ~b Ûmam CnJ«h H$mo Amdí¶H$ A{^H|$Ð

~b àmßV hmoVm h¡ FC= 
2mv

R
.

na§Vw FC= 2

GMm
R  Ý¶yQ>Z Ho$ JwéËdmH$f©U

{Z¶‘mZwgma

i.e., 2

GMm
R  = 

2

2

m(2πR)
T R

⇒T2 = 
2 34π R

GM
,  n¥Ïdr H$m Ðì¶‘mZ (M) Am¡a

G pñWam§H$ h¡& AV… T  H$m ‘mZ Ho$db n¥Ïdr H$s
{ÌÁ¶m na {Z ©̂a H$aVm h¡&

⇒ T2 α R3

M, R Am¡a G H$m ‘mZ g‘rH$aU ¬TÁåz na T
= 84.75 {‘ZQ> àmßV hmoVm h¡&

Bg àH$ma n¥Ïdr H$s gVh Ho$ {ZH$Q> d¥ÎmmH$ma
‘mJ© ‘| n¥Ïdr H$s n[aH«$‘m H$aZo dmbo CnJ«h Ûmam
n¥Ïdr H$s EH$ n[aH«$‘m nyU© H$aZo Ho$ {bE bJm
g‘¶ 1 K§Q>m Am¡a  24.7 {‘ZQ> (bJ^J) h¡&

‘w³V nVZ‘w³V nVZ‘w³V nVZ‘w³V nVZ‘w³V nVZ
H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -3

ËdaU Ðì¶‘mZm |  na {Z^ ©a Zht
H$aVm

EH$ nwñVH$ na EH$ N>moQ>m H$mJO a{IE& O‘rZ
go EH$ {ZpíMV D§$MmB© go nwñVH$ (H$mJO Ho$
gmW) H$mo åyYz uT∫ÁFL@

• Amn ³¶m [ZarjU H$aVo h¢? A~ nwñVH$

V m

M

{MÌ-8
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Am¡a H$mJO H$mo AbJ-AbJ uT∫ÁFL& ³¶m
hmoVm h¡?

¶{X H$moB© Kf©U ¶m à{VamoY Z hmoVm, Vmo g^r
dñVwE§ g‘mZ ËdaU go {JaVr h¢& n¥Ïdr Ho$
JwéËdmH$f©U ~b Ho$ H$maU gVh Ho$ {ZH$Q> CËnÞ
ËdaU H$mo ‘w³V nVZ ËdaU H$hVo h¢&

H$moB© ^r dñVw ‘w³V nVZ dñVw H$hbmVr h¡,
¶[X Ho$db EH$ JwéËdmH$f©U ~b Cg dñVw na
H$m¶© H$aVm h¡&

{MÌ-9

M Ðì¶‘mZ H$s dñVw H$mo n¥Ïdr H$s gVh Ho$
nmg {JamVo h¡§&

‘mZm n¥Ïdr H$m Ðì¶‘mZ M Am¡a n¥Ïdr H$s
{ÌÁ¶m R h¡&

A~ Ðì¶‘mZ na AmH $f ©U ~b

hmoVm h¡-F = 2

GMm
R    ⇒   

F
m  =  2

GM
R

Ý¶yQ>Z Ho$ {ÛVr¶ {Z¶‘mZwgma F/m ËdaU& ¶hm§
Ëda H$mo  'g' Ûmam Xem©¶m OmVm h¡&

AV… g = GM/ R2

'g' dñVwAm| Ho$ Ðì¶‘mZ na {Z^©a Zht
H$aVm&

Bg{bE n¥Ïdr Ho$ gVh Ho$ {ZH$Q> g^r dñVwE§
EH$ gmW {JaVr h¢&

n¥Ïdr H$m Ðì¶‘mZ (M) = 6  x  1024 {H$.J«m.
n¥Ïdr H$s {ÌÁ¶m (R) = 6.4  x  106 {H$.‘r.
g‘rH$aU ‘| ¶h ‘mZ aIZo na
g = 9.8  m/s2 àmßV hmoVm h¡&

m

g
R

M

gmYmaUV… n¥Ïdr Ho$ H|$Ð go dñVwAm| H$s Xÿar ‘|
n[adV©Z Ho$ H$maU JwéËdr¶ ËdaU n[ad{V©V hmoVm
h¡& ‘w³V nVZ Ho$ A§VJ©V dñVwAm| H$s J{V H$mo
gabVm go g‘Pm Om gH$Vm h¡&

‘w³V nVZ ËdaU n¥Ïdr H$s gVh Ho$ nmg pñWa
hmoVm h¡, Bg{bE EH$g‘mZ Ëd[aV J{V Ho$ g‘rH$aU
‘w³V nVZ H$aVr hB© dñVw Ho$ {bE Cn¶w³V {H$¶m
Om gH$Vm h¡&

v = u + at,
s = ut + ½ at2 ,
v2 - u2 = 2as.

BZ g‘rH$aUm| H$m Cn¶moJ H$a àíZ hb H$aZo
‘| {M•m| H$m AZwgaU H$aZm Amdí¶H$ h¡& ("J{V'
nmR> ‘| BgH$s MMm© H$s JB© h¡&)

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -4

'g'  H$s {Xem ³¶m h¡?
EH$ nËWa D$Üdm©Ya D$na ’|${H$E& EH$ {dam‘

K‹S>r H$s ghm¶Vm go n¥Ïdr Vb na nhþ§MZo ‘| bJm
g‘¶ kmV H$s{OE&

• D$na Am¡a ZrMo J‘Z H$aVo g‘¶ CgH$s
J{V ³¶m hmoVr h¡?

• ËdaU H$s ut∆Á ³¶m “ÁzTy?
O~ nËWa D$na J‘Z H$aVm h¡, Vmo doJ KQ>Vm

h¡& ZrMo J‘Z H$aVo g‘¶ nËWa H$m doJ ~‹T>Vm
h¡& ‘w³V nVZ ËdaU D$Üdm©Ya ZrMo h¡& Amn dñVw
H$mo {H$gr ̂ r Vah ’|${H$E " g " D$Üdm©Ya ZrMo H$s
Amoa hmoJm, O¡go {MÌ-10 ‘| {XIm¶m J¶m h¡&

g

úw·ƒy N˛Á á∫Áo¬

{MÌ{MÌ{MÌ{MÌ{MÌ-10
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gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

+

_

u

h
g

• eyÝ¶ d oJ Am ¡a AeyÝ¶ ËdaU go
J{V H$aZo dmbr dñVw H$m CXmhaU
Xr{OE&

• 20 m/s Am¡a 40m/s doJ go H«$‘e… Xmo
nËWa hdm ‘| ’|$Ho$ OmVo h¢& BZHo$ Ûmam
àmßV ËdaU ³¶m hmoJm?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2
EH$ dñVw D$Üdm©Ya D$na H$s Amoa ào{jV H$s

JB©& D$Üdm©Ya J{V Ho$ A§{V‘ goH|$S> ‘| dñVw Ûmam
V¶ H$s JB© Xÿar kmV H$s{OE& g = 10 m/s2

hbhbhbhbhb
dñVw H$s D$Üdm©Ya J{V Ho$ A§{V‘ goH|$S> ‘| dñVw

Ûmam V¶ H$s JB© Xÿar CgHo$ Ûmam ZrMo H$s Amoa
J{V Ho$ àW‘ goH|$S> ‘| V¶ H$s JB© Xÿar Ho$ ~am~a
h¡&

AV…  s = ½ gt2= ½ x 10  x  1  =  5 m
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3
{d{^Þ D§$MmB©¶m| go Xmo dñVwE§ ñdV§ÌVm nyd©H$

{Ja H$a EH$ gmW O‘rZ na nhþ§MVr h¢& nhbr
dñVw H$m AdamohU g‘¶ t1 = 2 goH|$S> Am¡a t2 = 1
goH|$S> h¡& O~ Xÿgar dñVw Zo {JaZm àma§^ {H$¶m,
V~ nhbr dñVw {H$g D§$MmB© na Wr? ( g = 10
m/s2 )

hbhbhbhbhb

at  t=1s
h1=20m

h2=5m

Xÿgar dñVw O‘rZ na nh§wMZo Ho$ {bE 1 goH|$S>
boVr h¡& AV… h‘| nhbr dñVw Ûmam nhbo goH|$S> ‘|
Am¡a Xmo goH|$S> ‘| V¶ H$s JB© Xÿar kmV H$aZr
hmoJr&

2 goH|$S> ‘| V¶ H$s JB© Xÿar
h1 = ½   gt2 = ½ × 10 × 22 = 20m.

1 goH|$S> ‘| V¶ H$s JB© Xyar h2 = 5 m.

O~ Xÿgar dñVw Zo {JaZm àma§̂  {H$¶m, V~
nhbr dñVw H$s D§$MmB© h = 20 - 5 = 15m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4
25 ‘rQ>a D§$MmB© Ho$ EH$ ‘rZma go EH$ nËWa

D$Üdm©Ya D$na 20 m/s Ho$ doJ go ’|$H$m J¶m h¡&
O‘rZ na nhþ§MZo Ho$ {bE Cgo {H$VZm g‘¶
bJoJm& ( g = 10 m/s2 )

{MÌ{MÌ{MÌ{MÌ{MÌ-12
hbhbhbhbhb
Bg àíZ H$mo hb H$aZo Ho$ {bE {M•m| H$mo Ü¶mZ

‘| aIZm hmoJm&{MÌ ‘| Xem©¶m J¶m h¡&
n¥Ïdr H$s Amoa YZmË‘H$ Am¡a n¥Ïdr go D$na

H$s Amoa J{V H$aZo dmbr dñVw Ho$ {bE F$UmË‘H$
{b¶m OmVm h¡& Bg CXmhaU ‘| àojU q~Xþ H$mo
g§X^© q~Xþ ‘mZm OmVm h¡&{MÌ{MÌ{MÌ{MÌ{MÌ-11

SCERT T
ELA

NGANA



76 JwéËdmH$f©U

V~  u= 20 m/s
a = g = -10 m/s2

s = h = -25 m

J{V Ho$ g‘rH$aUs = ut + ½ at2 go
- 25 = 20t - ½ x 10 x t2

-25 = 20t - 5 t2

-5 = 4t - t2

⇒ t2 - 4t - 5 = 0

g‘rH$aU hb H$aZo na àmßV hmoVm h¡-
( t - 5 ) ( t + 1 ) = 0

t= 5 ¶m -1
t = 5s

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5
u doJ go D$Üdm©Ya D$na H$s Amoa ào{jV dñVw

Ûmam O‘rZ na nhþ§MZo ‘| bJo g‘¶ H$mo kmV
H$s{OE&

hbhbhbhbhb
g‘rH$aU S = ut + ½ a t2  br{OE
g§nyU© J{V ‘| S = 0

{MÌ-13
a = - g
u = u
O = ut - ½gt2

½gt2 = ut
t = 2u/g

g
u

D$na ZrMo

A { Y H $ V ‘
D§$MmB© q~Xþ

^ma^ma^ma^ma^ma
dh ~b {Oggo n¥Ïdr, dñVw H$mo AnZo H|$Ð H$s

Amoa AmH${f©V H$aVr h¡, dñVw H$m ^ma H$hbmVm
h¡&

Ý¶yQ>Z Ho$ J{V Ho$ Xÿgao {Z¶‘ go
Fn[aUm‘r = ma

h‘| àmßV hmoVm h¡
W = mg

BgH$m ‘mÌH$ Ý¶yQ>Z h¡&
1 {H$.J«m. dñVw H$m ^ma 9.8 N hmoVm h¡&
2 {H$.J«m. dñVw H$m ^ma 19.6 N hmoVm h¡&
10{H$.J«m. dñVw H$m ^ma 98 N hmoVm h¡&

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -5
‘w³V-nVZ dñVw H$m ^ma kmV H$aZm

M{bE kmV H$aVo h¢&

{MÌ{MÌ{MÌ{MÌ{MÌ-14 (a) {MÌ{MÌ{MÌ{MÌ{MÌ-14 (b)

EH$ H$‘mZrXma Vwbm H$mo {gqbJ go {Zb§{~V
H$a Hw$N> ̂ ma Omo{‹S>E& H$‘mZrXma Vwbm ‘| nmR²>¶m§H$
ZmoQ> H$s{OE& A~ ^ma Ho$ gmW H$‘mZrXma Vwbm
H$mo ñdV§ÌVmnyd©H$ EH$ {ZpíMV D§$MmB© go ’|${H$E&
H$‘mZrXma Vwbm Ho$ n¡‘mZo na {ZX}em§H$ H$s pñW{V
‘| n[adV©Z N˛Áz Ü¶mZnyd©H$ Xo{IE&

g

SCERT T
ELA

NGANA



oz¬ÊTÁmÁ gaH$ma X²dmam {ZewëH$ {dVaU 2018-19 77

gmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amogmoMmo Am¡a {dMma H$amo

• D$nar Xm o pñW{V¶m | ‘ | H$‘mZrXma
Vwbm Ho$ nmR²>¶m§H$m| ‘| Amn ³¶m n[adV©Z
XoIVo h¢?

• ³¶m go g‘mZ h¢? ¶{X Zht Vmo ³¶m|?

Amn ‘| go {H$gr H$mo VaUVmb ‘| {ZpíMV
D§$MmB© go JmoVm bJmZo H$m AZw^d hmoJm&

• eara Ho$ ‘w³V nVZ Ho$ g‘¶ AmnH$mo
H¡$gm bJVm h¡?

H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -6

dñVw Ho$ ‘w³V nVZ Ho$ Xm¡amZ hmoZo dmbo
n[adV©Zm| H$m {ZarjU

EH$ nmaXe©H$ Q´>o boH$a CgHo$ XmoZm| Amoa {N>Ð
H$s{OE& Xmo ¶m VrZ a~a ~¢S> boH$a CÝh| {N>Ðm| Ho$
‘Ü¶ EH$ Xÿgao Ho$ {ZH$Q> ~m§{YE& {MÌ 15(a) Am¡a
15(b) ‘| Xem©E AZwgma a~a ~¢S²>g na EH$ nËWa
a{IE&

• ³¶m ¶h ∫§∫ ‘wS>Vo h¢? A~ nËWa Nz˛
ÃÁs Q´>o N˛Áz ZrMo S>m{bE& A~ ³¶m hmoJm?

‘w³V nVZ ‘| {ZåZ n[aUm‘ àmßV hmoVo h¢&
H$‘mZrXma Vwbm-Ðì¶‘mZ {H«$¶mH$bmn ‘| nmR²>¶m§H$

eyÝ¶ hmo OmVm h¡&
VaUVmb ‘| Hy$XVo g‘¶ dh ì¶p³V ̂ mahrZVm

AZw^d H$aVm h¡& {H«$¶mH$bmn-6 ‘| ∫§∫ grYo h¢&
a~a ~¢S²>g ‘| H$moB© VZmd Zht hmoVm&

{H$gr dñVw Ho$ ^ma H$mo h‘Zo JwéËdmH$f©U Ho$
H$maU H$m¶©aV ~b ‘mZm h¡&

g

{MÌ-16

{MÌ-15 (a)                  {MÌ-15 (b)

gmå¶mdñWm Ho$ ghm¶H$ ~b Ûmam ̂ ma à‘m{UV
{H$¶m J¶m “{& (¶m) {Zb§~Z Ho$ g‘¶ EH$
ghm¶H$ VZmd Ûmam XmoZm| hr pñW{V¶m| ‘|
ËdaU H$s AZwnpñW{V ‘| ̂ ma mg Ho$ ~am~a hmoVm
h¡& JwéËd Ho$ {~Zm EH$ ghm¶H$ ~b hmo gH$Vm
h¡& Vmo ^ma H$s Am¡a EH$ {dñVmanyU© n[a^mfm
h¡, dh ~b Omo ghm¶N˛ Vb Ho$ {dn[aV Amamo{nV
h¡&

O~ dñVw ñdV§ÌVmnyd©H$ {JaVr h¡, Vmo dh
^mahrZVm AZŵ d H$aVr h¡& Bg AdñWm ‘| ^r,
EH$ JwéËdr¶ ~b dñVw na H$m¶© H$aVm h¡ Am¡a ZrMo
H$s Amoa ËdaU CËnÞ H$aVm h¡& na§Vw Bg g‘¶
H$moB© ghm¶H$ ~b Z hmoZo Ho$ H$maU ^ma ‘| H$moB©
JwéËd AZŵ d Zht hmoVm&

• AmnH$m ̂ ma mg Ho$ ~am~a H$~ hmoVm h¡?
• CXmhaU Xr{OE O~ AmnH$m ^ma eyÝ¶

hmoVm h¡?

JwéËd H|$ÐJwéËd H|$ÐJwéËd H|$ÐJwéËd H|$ÐJwéËd H|$Ð
H$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmnH$m¶©H$bmn -7

Må‘M Am¡a H$m§Q>o H$m g§VwbZ
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EH$ H$m±Q>m Må‘M Am¡a bH$‹S>r H$s H$m‹S>r EH$
gmW Omo{‹S>E& ¶h g§¶moOZ AÀN>r Vah go EH$
½bmg Ho$ {H$Zmao na g§Vw{bV ahVm h¡& ³¶m|?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-8
³¶m Amn {~Zm PwHo$ CR> gH$Vo h¢?

EH$ Hw$gu na {MÌ -17 ‘| {XIm¶o AZwgma
Amam‘ go ~¡{R>E& Cg Hw$gu na go {~Zm AnZo n¡a
‘mo‹S>o CR>Zo H$m à¶mg H$s{OE&

• ³¶m h‘ Eogm H$a gH$Vo h¢? ¶{X Zht oÁz
³¶m|?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-9
EH$ gr‹T>r H$m g§VwbZ

{H$gr gr‹T>r H$mo AnZo H§$Yo na g§Vw{bV H$aZo
H$m à¶mg H$s{OE&

¶h H$~ g§^d hmo ahm h¡?
¶hm± na h‘ AmnH$mo "JwéËd H|$Ð (Centre of

gravity)" go n[aM¶ H$amE±Jo&
^ma {dVaU H$s Am¡gV ¶m g§Vw{bV pñW{V H$mo

hr JwéËd H|$Ð H$hm OmVm h¡& dh q~Xþ Ohm±na

Hw$b ^ma H$m¶© H$aVm hþAm àVrV hmoVm h¡, JwéËd
H|$Ð (centre of gravity) H$hbmVm h¡&

{H«$¶mH$bmn -10

JwéËd H|$Ð kmV H$aZm
EH$ ‘rQ>a n¡‘mZm br{OE& {d{^Þ q~XþAm| go

BÝh| {Zb§{~V H$aZo H$m à¶mg H$s{OE& Amn ³¶m
XoIVo h¢? ³¶m n¡‘mZo Ho$ ‘Ü¶ q~Xþ go Cgo {Zb§{~V
{H$¶m Om gH$Vm h¡? Eogm ³¶m| hþAm hmoJm?

EH$ {Z¶{‘V AmH$ma H$s dñVw O¡go {H$ ‘rQ>a
n¡‘mZo H$m JwéËd H|$Ð CgHo$ ‘Ü¶q~Xþ na hmoVm h¡&
Cg N>‹S> H$m g§nyU© ^ma ‘mZ br{OE {H$ Cg q~Xþ
na H|${ÐV hmoVm h¡& Cg EH$ q~Xþ na AmYma XoZo
Ho$ H$maU g§nyU© N>‹S> H$mo AmYma àmá hmoVm h¡&

{H$gr dñVw H$mo g§Vw{bV H$aZo na JwéËd H|$Ð
nVm bJmZo H$s EH$ gab {d{Y {‘bVr h¡& ‘rQ>a
N>‹S> Ho$ gmW-gmW H$B© N>moQ>o Vra JwéËd qIMmd
H$m {àV{Z{YËd H$aVo h¢& BZ g^r H$m ¶moJ JwéËd
H|$Ð na H$m¶© H$a ahm n[aUm‘r ~b hmoJm&

N>‹S> H$m g§nyU© ^ma Cg EH$ q~Xþ na H|${ÐV
‘mZm Om gH$Vm h¡& AV… Bg {~ÝXþ go JwOam hþAm
EH$b ~b D$nar {Xem ‘| Amamo{nV H$aZo na N>‹S>
g§Vw{bV hmoJr&

g§Vw{bV A§Jwbr na
D$nar ~b

^ma

{MÌ-17
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• {H$gr dñVw H$m JwéËdH|$Ð H¡$go kmV {H$¶m
Om gH$Vm h¡?

ñdV§ÌVm nyd©H$ {Zb§{~V dñVw H$m JwéËd H|$Ð
{Zb§~Z q~Xþ Ho$ R>rH$ ZrMo ahVm h¡&

¶{X {Zb§~Z q~Xþ go JwOaVr hþB© EH$ D$Üd©mYa
aoIm ItMr Om¶o Vmo Cg aoIm Ho$ gmW-gmW H$ht
na JwéËd H|$Ð ahoJm& CgH$s ghr pñW{V OmZZo
Ho$ {bE Cg dñVw H$mo {H$gr AÝ¶ q~Xþ go {Zb§{~V
H$aZm Mm{hE& EH$-Xÿgar CÜdm©Ya aoIm Cg {Zb§~Z
~§Xþ go It{ME& BZ Xmo aoImAm| H$s à{VÀN>oX q~Xþ
hr JwéËd H|$Ð h¡&

{H«$¶mH$bmn-11

EH$ db¶ Ho$ JwéËd H|$Ð H$mo kmV H$aZm
D$na {b{IV {d{Y ‘| g‘Pm¶m J¶m h¡ {H$ H¡$go

JwéËd H|$Ð àmá {H$¶m OmVm h¡& Bgr Ho$ AmYma na
db¶ H$m JwéËd H|$Ð ^r ‘mby‘ {H$¶m Om gH$Vm
h¡-

• EH$ db¶ H$m JwéËd H|$Ð H$hm± hmoVm h¡?
• ³¶m {H$gr dñVw H$m JwéËd H|$Ð CgHo$

~mha hmo gH$Vm h¡?
• Ohm± dñVw H$m H$moB© Ðì¶‘mZ Zht h¡, ³¶m

dhm± na JwéËd H|$Ð hmo gH$Vm h¡?

pñWaVm (Stability)
pñWaVm Ho$ {bE JwéËd H|$Ð H$s OJh H$ ‘mby‘

H$aZm Amdí¶H$ h¡& {H$gr ̂ r AmH$ma H$s dñVw Ho$
JwéËd H|$Ð go EH$ aoIm ZrMo H$s Amoa It{ME ¶{X
dh dñVw Nz˛ AmYma Ho$ A§VJ©V h¡ Vmo dñVw pñWa
ahoJr&

¶{X JwéËd H|$Ð dñVw Ho$ AmYma Ho$ ~mha hmoVm
h¡ Vmo dñVw ApñWa hmoVr h¡&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -12
JwéËd H|$Ð H$m n[adV©Z Am¡a CgH$m à^md

O~ Amn grYo I‹S>o hmoVo h¢ Vmo AmnH$m JwéËd
H|$Ð H$hm± hmoVm h¡?

{MÌ 20 (a) ‘| Xem©¶o AZwgma AnZo n¡a Ho$
A±JyR>o H$mo Ny>Zo H$m à¶mg H$s{OE& Xrdma Ho$ gmW
I‹S>o ahH$a Bgo nwZ… XmohamBE O¡gm {H$ {MÌ -20
(b) ‘| Xem©¶m J¶m h¡&

• {MÌ-20(b) ‘| Xem©¶o pñW{V ‘| ³¶m Amn
AnZo n¡a Ho$ A±JyR>o H$mo Ny> gH$Vo h¢? ¶{X
Zht Vmo ³¶m|?

• BZ XmoZm| pñW{V¶m| ‘| Amn AnZo eara Ho$
JwéËd H|$Ð ‘| ³¶m n[adV©Z XoIVo h¢?

{MÌ-19

        {MÌ-20 (a)       {MÌ-20 (b)
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gmoMmo Am¡a {dMma H$amo

• EH$ Jmobo Am¡a EH$ {Ì ŵOmH$ma naV H$m JwéËd H|$Ð H$hm± hmoVm h¡?
• ³¶m {H$gr dñVw H$m EH$ go A{YH$ JwéËd H|$Ð hmo gH$Vm h¡?
• nrgm H$s Amoa PwH$Vr ‘rZma {JaVr ³¶m| Zht h¡?
• AnZr nrR> na ^mar dµOZ CR>mVo g‘¶ AmnH$mo gm‘Zo ³¶m| PwH$Zm n‹S>Vm h¡?

g‘mZ d¥Îmr¶ J{V (Uniform circular motion), A{^H|$Ð ËdaU (centripetal
acceleration), A{^H|$Ð ~b (centripetal force), JwéËd H|$Ð (centre of gravity), JwéËdmH$f©U
{Z¶‘ (law of gravitation), ̂ ma (weight), ̂ mahrZVm (weightlessness), pñWaVm (stability),
‘wº$ nVZ (free fall).

• dñVw Ûmam pñWa doJ go d¥ÎmmH$ma nW ‘| J{V EH$ g‘mZ d¥Îmr¶ J{V H$hbmVr h¡&
• dh ËdaU Omo dñVw H$r doJ H$s {Xem ‘| n[adV©Z bmVm h¡, A{^H|$Ð ËdaU H$hbmVm h¡ Am¡a dñVw

H$mo EH$ g‘mZ d¥Îmr¶ J{V ‘| gX¡d d¥Îm H$s H|$Ð H$s Amoa H$m¶© H$aVm h¡&
• {H$gr dñVw H$mo EH$ g‘mZ d¥Îmr¶ J{V ‘| aIZo Ho$ {bE Amdí¶H$ n[aUm‘r ~b A{^H|$Ð ~b

H$hbmVm h¡& FC = Mv2 / R.

• {díd ‘| àË¶oH$ dñVw EH$ Xÿgao H$mo AmH${f©V H$aVr h¡& Xmo dñVwAm| Ho$ ~rM AmH$f©U ~b CZ
ƒÀoÏEÁzÊ Nz˛ ¸√Æ™Áå Ho$ JwUZ’$b Ho$ g‘mZwnmVr Am¡a CZHo$ ‘Ü¶ Xÿar Ho$ doJ Ho$ ì¶wËH«$‘mZwnmVr
hmoVm h¡&

• n¥Ïdr H$s gVh na g^r dñVwAm| H$m ËdaU g‘mZ  (9.8m/s2) hmoVm h¡& O¡go-O¡go h‘ n¥Ïdr H$s
gVh go Xÿa OmVo h¢ ¶h ËdaU KQ>Vm OmVm h¡&

• O~ {H$gr dñVw na Ho$db JwéËd H$m¶© H$aVm h¡ V~ dh ‘wº$ nVZ ‘| H$hbmVr h¡&
• {H$gr dñVw na H$m¶© H$aZo dmbo JwéËdr¶ ~b H$mo CgH$m ^ma H$hm OmVm h¡& W = mg

• ‘wº$ nVZ pñW{V ‘|, dñVw ^mahrZVm H$m AZŵ d H$aVr h¡&
• dh q~Xþ Ohm± na dñVw H$m g§nyU© ^ma H$m¶© H$aVm h¡, CgH$m JwéËd H|$Ð H$hbmVm h¡&
• O~ ^ma g{Xe {H$gr dñVw Ho$ AmYma go hmoH$a JwOaVm h¡ Vmo dñVw pñWa H$hbmVr h¡&

“™åz MÆÁ ÃyQÁ?

_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX
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I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1) uúÊg N˛y Ã™ ƒwuÆ Tuo N˛Áz EÁú N{̨ Ãz Ã™^ÁEÁzTz? (AS1)

2) úw·ƒy Nz̨  Nz̨ Ȩ̂  u§ÊtÏ ú∫ YȨ̂ ™Á N˛Á nƒ∫m rÁo N˛yu\L@ (AS1)

3) ÃÁƒ|ßÁ{u™N˛ TÏønƒÁN˛ |m uåÆ™ Ã™^ÁFL@ (AS1)

4) Eogr Hw$N> pñW{V¶m± g‘PmBE, O~ ‘mZd H$m JwéËd H|$Ð CgHo$ eara go ~mha hmoVm h¡&(AS1)

5) n¥Ïdr Ho$ dmVmdaU H$m JwéËd H|$Ð H$hm± pñWV hmoVm h¡?(AS2)

6) EH$ Ñ‹T> añgr na MbZo dmbo ì¶{º$ Ho$ hmW ‘| EH$ ¬Ê§y ™Ï‰gy “ÏF| Zg “mo Vmo bm^Xm¶H$ hmoVm h¡,
³¶m|?(AS7)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1) 10m ufi[ÆÁ Nz̨  ƒwÁN˛Á∫ ™ÁT| ™ı LN˛ N˛Á∫ 10m/s Nz̨  uÀs∫ ƒzT Ãz Tuo N˛∫ ∫“y “{@ N˛Á∫ N˛Á ¸√Æ™Áå ..
“{@ N˛Á∫ N˛Áz EÁƒ≈ÆN˛ EußNı̨ ¸ §¬ N˛“ÁÂ Ãz üÁõo “ÁzoÁ “{? EÁ{∫ ƒ“ uN˛oåÁ “{? (Ans:104N)(AS1)

2) d¥j go go~ Ho$ {JaZo Ho$ 1.5 goH|$
S> Ho$ níMmV CgH$m doJ ³¶m hmoJm? g=10m/s2  br{OE& (CÎma: 15m/s; 11.25m)(AS1)
3) 50 m/s doJ go D$na J{V H$a aho EH$ Jwã~mao go EH$ J|X ’¢$H$s JB© h¡& ¶{X J[aVo g‘¶ J|X

D$Üdm©Ya D$na ào{jV H$s JB©& A{YH$V‘ D±$MmB© VH$ nhþ±MZo ‘| bJm g‘¶ Am¡a A{YH$V‘ D±$MmB©
na doJ kmV H$s{OE& (g=10 m/ s2 )  (CÎma: 125m; 5s; eyÝ¶) (AS1)

4) 10 kg {H$ J«m Ðì¶‘mZ dmbo Xmo Jmobo {OZHo$ H|$Ðm| Ho$ ~rM Xÿar 10 cm aIÁ TÆÁ h¢& CZHo$ ‘Ü¶
JwéËdmH$f©U ~b kmV H$s{OE& (CÎma: 104GÝ¶wQ>Z) (AS1)

5) ¶{X M§Ð‘m H$s {ÌÁ¶m 1740 km Am¡a Ðì¶‘mZ 7.4 x 1022 kg hmo Vmo M§Ð‘m H$s gVh {H$gr dñVw
H$m ‘wº$ nVZ ËdaU kmV H$s{OE& n¥Ïdr H$s gVh na {H$gr dñVw Ho$ ‘wº$ nVZ ËdaU H$s VwbZm
Bg ‘yë¶ go H$s{OE& (CÎma… bJ^J 1.63 m/s2)(AS1)

6) EH$ J|X D±$MmB© go {JamB© OmVr h¡& YaVr na {JaZo go nyd© 6 ‘rQ>a nma H$aZo Ho$ {bE Cgo 0.2 goH|$S
H$m g‘¶ bJVm h¡& Vmo dh {H$VZr D±$MmB© go {JamB© JB© hmoJr? rÁo N˛yu\L? g = 10m/ s2

br{OE&
(CÎma: 48.05m)(AS1)

7) 1 m b§~mB© Am¡a 100g Ðì¶‘mZ dmbm EH$ gab bmobH$ H$m Jmobm 1.4 m/s H$s J{V go AnZo nW
Ho$ Ý¶yZV‘ ñWmZ na h¡& Bg g‘¶ Vma ‘| CËnÞ VZmd kmV H$s{OE& (CÎma: 1.176N)(AS1)

8) \§ YȨ̂ ™Á EÁ{∫ úw·ƒy Nz̨  ™ÜÆ TÏªnƒyÆ EÁN˛ |m å“Î ∫“zTÁ oÁz YȨ̂ ™Á N˛Á{å Ãz ús Ãz Tuo N˛∫zTÁ?(AS3)
9) ³¶m Amn Eogo Xmo H$Um| H$s H$ënZm H$a gH$Vo h¢ Omo EH$-Xÿgao na JwéËdmH$U© ~b Amamo{nV Zht

H$aVo?(AS2)
10) g‘mZ Am¶VZ H$m nmZr Xmo ~mpëQ>¶mo| ‘|, àË¶oH$ hmW ‘| EH$-EH$ ~mëQ>r CR>mZm, EH$ hr hmW

go ~mëQ>r CR>mZo go AmgmZ ³¶m hmo gH$Vm h¡?(AS7)

E•ÆÁÃ ™ı ÃÏáÁ∫
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III  GXYÀo∫yÆ uYÊoå (Higher Order Thinking)

1) LN˛ √ÆuMo EúåÁ tÁÆÁÂ “Ás EÁ{∫ ú{∫ tyƒÁ∫ Ãz ÃbÁN˛∫ Q‰gÁ “{ MÆÁ ƒ“ tyƒÁ∫ Ãz u§åÁ “bz EúåÁ §ÁÆÁÂ
ú{∫ GeÁ ÃN˛oÁ “{? Ã™^ÁFL@ (AS7)

2) \§ LN˛ Ãz§ úz‰g Ãz åyYz uT∫oÁ “{ GÃNz̨  EÊt∫ ƒÁ¬z N˛ygz N˛Áz ¬ToÁ “{@  úw·ƒy GÃN˛y EÁz∫ nƒ∫m (g) Ãz
uT∫ ∫“y “{@  úw·ƒy Nz̨  FÃ nƒ∫m Nz̨  u¬L GúÆÁzTy §¬ N˛“ÁÂ Ãz üÁõo “ÏEÁ “ÁzTÁ?(AS7)

1. nƒ∫m \Áz Nz˛ƒ¬ uúÊg Nz˛ ƒzT N˛y ut∆Á N˛Áz §t¬oÁ “{ GÃz ..... N˛“oz “{@ [ ]

a) TÏªnƒÁN˛ |m Nz˛ N˛Á∫m nƒ∫m b) Ã™ nƒ∫m

c) EußNı̨ u¸o nƒ∫m d) EúNı̨ u¸o nƒ∫m

2. úw·ƒy osÁ YȨ̂ ™Á Nz̨  u§Y N˛y tÓ∫y  [ ]

a) 3,84,400 km b) 3,84,400 cm c) 84,000 km d) 86,000 km

3. ÃÁƒ|ßÁ{u™N˛ TÏªnƒ uÀs∫ÁÊN˛ N˛Á ™Ó¡Æ [ ]

a) 6.67 x 10-11N.m2Kg-2 b) 9.8 m/ Sec 2

  c) 6.67 x 10-12N.m2Kg-2 d)  981 m/ Sec2

4. 1 kg ßÁ∫ §Á¬z ƒÀoÏ N˛Á ƒ\Ê [ ]

a) 1kg/m2 b) 9.8m/sec2 c) 9.8N d) uÀs∫ ßÁ∫

5. ™ÏMo úoå ƒÁ¬z uúÊg N˛y uÀsuo [ ]

a) EuáN˛ ßÁ∫ b) N˛™ ßÁ∫ c) ßÁ∫ ∫u“o d)  uÀs∫ ßÁ∫

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. uúÊg N˛Á TÏªnƒ Nı˛¸ rÁo N˛∫åz Nz˛ u¬L üÆÁzT N˛∫ GÃ ú∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2.  EH$ {nÊS> Ho$ ‘wº$ nVZ Ho$ {cE 2

25
t  H$m ‘yë¶ VWm 'g'. (JwéËdmH$mf©U) H$m ‘wë¶ kmV H$aZo Ho$ {cE

à¶moJ {H${OE&
üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. uƒußãå EÁN˛Á∫ ƒÁ¬z ƒÀoÏEÁzÊ Nz˛ EÁáÁ∫ qzfi¢˛¬ osÁ uÀs∫oÁ N˛y \ÁåN˛Á∫y LN˛ufio N˛∫ GÃ ú∫ u∫úÁzb|
u¬uQL@

2.  M§Ð‘m H$m n¥Ïdr Ho$ Mmam| Amoa n[aH«$‘m H$aZo dmco nW H$s OmZH$mar EH${ÌV H$a EH$ [anmoQ>© {c{IE&>

Ã“y G∫ YÏuåL@
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"³¶m h‘mao Amgnmg Ho$ nXmW© ewÕ h¢" AÜ¶m¶
‘| h‘ na‘mUw Ed§ AUw eãXm| H$mo nhbo ̂ r Cn¶moJ
H$a MwHo$ h¢& A^r VH$ h‘ na‘mUwAm| H$mo nhMmZZo
d n¥WH$H$aU VH$ZrH$ Ho$ ‘hËd H$mo g‘P MwHo$ h¢&
h‘Zo XoIm {H$ n¥WH$H$aU Ho$ ~mX àmá A§{V‘
KQ>H$, VËd ¶m ¶m¡{JH$ hmoVo h¢& ¶h nhbz VËdm| Ho$
~mao ‘| Xr JB© n[a^mfm Wr {Ogo ’«|$M agm¶ZemñÌr
E§Q>Zr bmdmo{O¶a Zo {X¶m Wm&

Bg AÜ¶m¶ ‘| h‘ FÃ rÁå N˛Á üÆÁzT N˛∫
EÁTz N˛y \ÁåN˛Á∫y üÁõo N˛∫ıTz@ CXmhaUV… ¶{X
h‘ {H$gr bmoho Ho$ N>‹S> H$mo ~mha aI| Vmo Cg‘| O§J
bJ OmVr h¡&

• ³¶m bmoho ‘| O§J bJZo go CgHo$ ^ma ‘|
d¥{Õ ¶m H$‘r hmoVr h¡?

h‘Zo XoIm {H$ O~ h‘ bH$‹S>r Ho$ H$mo¶bo H$mo
ObmVo h¢ Vmo A§V ‘| dh amI N>mo‹S> XoVr h¡&

• bH$‹S>r Ho$ H$mo¶bo H$hm± Mbo J¶o hm|Jo?
• Jrbo H$n‹S>o gyIZo Ho$ ~mX Cg‘| H$m nmZr

H$hm± OmVm hmoJm?
Bg àH$ma Ho$ AZoH$ àíZm| Ho$ hb d¡km{ZH$

~hþV nhbo ImoOZo ‘| bJo h¢& {deof ê$n go ÁdbZ
¶m XhZ A{^{H«$¶mAm| go g§~§{YV àíZ& "YmVw
Am¡a AYmVw" AÜ¶m¶ H$mo EH$ ~ma nwZ… ñ‘aU
H$s{OE&
• ‘¡{¾{e¶‘ Am¡a Am°³grOZ ‘| A{^{H«$¶m hmoZo

na ³¶m hmoJm?

• gë’$a Am¡a Am°³grOZ ‘| A{^{H«$¶m hmoZo na
³¶m hmoJm?

A{^H$maH$m| Am¡a CËnmXm| Ho$ ^ma Ho$ ~mao ‘|
gmo{ME&

Bg AÜ¶m¶ ‘|, h‘ BZ eãXm| H$m ~ma-~ma
à¶moJ H$a|Jo- VËd, ¶m¡{JH$, A{^H$maH$ Am¡a CËnmX&

ú∫™ÁmÏ, EmÏ osÁ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁLÂ
AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶AÜ¶m¶

7

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

A§Q>moZr bmdmo{O¶a
(1743-1794) EH$ ’«|$M
d¡km{ZH$ h¢& CÝhm|Zo
agm¶Z emó ‘| ‘hËdnyU©
¶moJXmZ {X¶m h¡& Bgr{bE
Hw$N> bmoJ CÝh| AmYw{ZH$
agm¶Z emó N˛Á \åNN˛Á \åNN˛Á \åNN˛Á \åNN˛Á \åN˛̨̨̨̨
H$hVo h¢&

bmdmo{O¶a Zo XhZ A{^{H«$¶mAm| Ho$ ~mao ‘|
{dñVma go AÜ¶¶Z {H$¶m h¡& BgH$m EH$
CXmhaU ¶h h¡ {H$ XhZ A{^{H«$¶mAm| ‘|
CÝhm|Zo R>mog A{^H$maH$m| Ho$ ^ma H$mo Z Ho$db
A{YH$ Ü¶mZ go Vmobm ~pëH$ A{^{H«$¶m ‘| ̂ mJ
boZodmbr J¡g H$mo ^r XO© {X¶m& CÝhm|Zo
A{^{H«$¶mAm| ‘| CËnm{XV J¡g Ho$ X²dmam J¡g
CnH$aU V¡¶ma {H$¶m& BgH$m CX²Xoí¶ ¶h Wm
{H$ Cg‘| go J¡g Z {ZH$b gHo$& Ðì¶‘mZ
g§ajU H$m {Z¶‘ à{Vnm{XV H$aZo Ho$ {bE
Bg CnH$aU H$m Cn¶moJ {H$¶m J¶m Wm&
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Amn AnZo {‘Ìm| go BZ nXm| Ho$ AW© Ho$ {df¶ ‘|
MMm© H$s{OE& BZ nXm| Ho$ {bE H$moB© AÝ¶ CXmhaU
gmo{ME&

AmBE h‘ à¶moJembm ‘| EH$ à¶moJ Ûmam XoIo§
{H$ A{^H$maH$m| Am¡a CËnmXm| ‘| A{^{H«$¶mAm| Ho$
Xm¡amZ CZHo$ ^ma Ho$ gmW ³¶m hmoVm h¡?

CX²Xoí¶ … A{^{H«$¶mAm| ‘| A{^H$maH$mo Ed§ CËnmXm|
Ho$ ^ma ‘| n[adV©Z H$m AÜ¶¶Z H$aZm&
Amdí¶H$ gm‘J«r … boS> ZmBQ´>oQ>, nmoQ>o{e¶‘
Am¶moS>mBS>, AmgdZ Ob, e§Hw$ AmH$ma H$m ~aVZ,
H$‘mZrXma Vwbm, naIZbr, ñQ>¢S> Am{X&
{d{Y …

1. bJ^J 2 J«m‘ boS> ZmBQ´>oQ> H$mo 100 {‘br
AmgdZ Ob ‘| {‘bmH$a EH$ Kmob V¡¶ma
H$s{OE&

2. bJ^J 2 J«m‘ nmoQ>o{e¶‘ Am¶moS>mBS> H$mo
100 {‘br AmgdZ Ob ‘| {‘bmH$a EH$
Kmob V¡¶ma H$s{OE&

3. 250ml Ho$ e§Hw$EÁH$ma âbmñH$ ‘| 100ml
boS> ZmBQ´>oS> H$m Kmob br{OE&

4. gmW hr naIZbr ‘| nmoQ>o{e¶‘ Am¶moS>mBS>
H$m {db¶Z br{OE&

5. âbmñH$ ‘| naIZbr H$mo Ü¶mZ go bQ>H$mBE&
Ü¶mZ aho {H$ {db¶Z Amng ‘| Z {‘bZo
nm¶o& âbmñH$ Ho$ D$na EH$ H$m°H©$ bJm
Xr{OE& ({MÌ-1 ‘| Xem©¶o AZwgma)

6. âbmñH$ H$mo Ü¶mZnyd©H$ H$‘mZrXma Vwbm go
gm‘J«r Ho$ gmW Vmo{bE&

7. {MÌ-2 ‘| {XImE AZwgma °¬ÁÀN˛ H$mo PwH$mE±
Am¡a {hbmE± {Oggo XmoZm| {db¶Z Amng ‘|
{‘b OmE±&

8. âbmñH$ H$mo {’$a H$‘mZrXma Vwbm Ûmam
{MÌ-3 ‘o§ Xem©E AZwgma Vmo{bE&

9. AnZm {ZarjU ZmoQ> H$s{OE&
âbmñH$ H$m ̂ ma VËdm| H$mo {hbm H$a {‘bmZo
go nhbo =
âbmñH$ H$m ̂ ma VËdm| H$mo {hbm H$a {‘bmZo
go ~mX =

A~, BZ àíZm| H$m CÎma XoZo H$m à¶mg H$s{OE&
• âbmñH$ H$s A{^{H«$¶m ‘| ³¶m hþAm?
• ³¶m AmnH$mo bJVm h¡ {H$ Bg‘| amgm¶{ZH$

A{^{H«$¶m hþB© h¡? H$maU ~VmBE&
• ³¶m âbmñH-3$ Ed§ Cg‘| {Z{hV VËdm| Ho$

à¶moJ {H«$¶mà¶moJ {H«$¶mà¶moJ {H«$¶mà¶moJ {H«$¶mà¶moJ {H«$¶m

{MÌ{MÌ{MÌ{MÌ{MÌ - 1

{MÌ{MÌ{MÌ{MÌ{MÌ - 2

{MÌ{MÌ{MÌ{MÌ{MÌ - 3
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gmoMmo Am¡a MMm© H$amo

gmoMmo Am¡a MMm© H$amo

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

Ðì¶‘mZ g§ajU H$m {Z¶‘ bmdmoBOa Zo
à{Vnm{XV {H$¶m, bo{H$Z Bgo b¢S>m°ëQ> Zo AnZo
à¶moJm| Ûmam gË¶m{nV {H$¶m& h‘mao Ûmam
{H$¶m J¶m à¶moJ, b¢S>m°ëQ> Ûmam {H$¶o J¶o
à¶moJ H$m hr {dH${gV ê$n h¡&

pñWa AZwnmV H$m  {Z¶‘ (Law of
constant proportions)

Ðì¶‘mZ g§ajU Ho$ {Z¶‘ ‘| h‘Zo XoIm {H$
EH$ amgm¶{ZH$ A{^{H«$¶m ‘| Ðì¶‘mZ ‘| H$moB©
n[adV©Z Zht hmoVm h¡&

A~ h‘ OmoÃz’$ Eb. àmCñQ> Ûmam 1798 Am¡a
1808 Ho$ ~rM {H$¶o J¶o Hw$N> à¶moJm| Ho$ n[aUm‘m|
H$mo Ü¶mZ go XoI|Jo&

àmCñQ> Zo H$m~©Z H$m~m}ZoQ> Ho$ Xmo CXmhaU {b¶o
Omo H$m°na, H$m~©Z Am¡a Am°H$grOZ Ho$ ¶m¡{JH$ Wo&
CÝhm|Zo EH$ CXmhaU nXmW© àH¥${V go {b¶m Am¡a
Xÿgam Omo {H$ à¶moJembm ‘| ~Zm¶m J¶m Wm&
CÝhm|Zo Bgo agm¶Zm| Ûmam AdK{Q>V {H$¶m {Oggo
H$m°na, H$m~©Z Am¡a Am°³grOZ Ho$ à{VeV H$mo
XmoZm| CXmhaU dmbo nXmWm] ‘| ‘mnm Om gHo$&

Cgo Vm{bH$m- 1‘o| {XIm¶o J¶o àXÎm àmá hþE&

Vm{bH$m-1

• Bg Vm{bH$m ‘| EÁúåz MÆÁ tzQÁ?

• Xmo à{VXe© ‘| H$m±na, H$m~©Z VWm Am°³grOZ

^ma ‘| n[adV©Z Am¶m?
• AmnH$m {ZîH$f© ³¶m h¡?

{ZîH$f© … {ZîH$f© … {ZîH$f© … {ZîH$f© … {ZîH$f© … ³¶m h‘ D$na {H$¶o J¶o narjU Bg
àH$ma {bI gH$Vo h¢?

• Bg narjU ‘| EH$ amgm¶{ZH$ A{^{H«$¶m
hþB© bo{H$Z Ðì¶‘mZ ‘| H$moB© n[adV©Z Zht
Am¶m& Bg{bE amgm¶{ZH$ A{^{H«$¶m ‘|
Ðì¶‘mZ H$m Z Vmo g¥OZ {H$¶m Om gH$Vm
h¡ Z hr {dZme&

• ¶{X âbmñH$ H$m ‘wI H$m°H©$ go Z T>±H$m hmo

oÁz ßy MÆÁ EÁú Æ“y uå…N˛ | üÁõo N˛∫ıTz?

Ðì¶‘mZ g§ajU H$m {Z¶‘
E§Q>Zr bmdmoBOa Zo Bgr àH$ma ‘| XhZg§~§Yr

AZoH$ A{^{H«$¶mE± H$s Am¡a CZH$m ̂ ma ‘mnm& CÝhm|Zo
nm¶m {H$ O~ gë’$a, ’$mñ’$moag H$mo Am°³grOZ Ho$
gmW XhZ {H$¶m OmVm h¡ Vmo ^ma ~‹T>Vm h¡& BgHo$
nhbo ¶h ‘mZm OmVm Wm {H$ XhZ Ho$ g‘¶ ^ma
KQ>Vm h¡ Am¡a Nz̨ ƒ¬ amI ~M OmVr h¡& bo{H$Z O~
bmodmBOa Zo AnZo ~§X âbmñH$ ‘| à¶moJ Ûmam ~Vm¶m
{H$ XhZ A{^{H«$¶m ‘| ^ma ‘| H$moB© n[adV©Z Zht
AmVm h¡&

AnZo {ZarjU Ûmam, CÝhm|Zo EH$ ‘hËdnyU©
{Z¶‘"Ðì¶‘mZ g§ajU H$m {Z¶‘' à{Vnm{XV {H$¶m&
uåÆ™ Nz˛ EåÏÃÁ∫ ""amgm¶{ZH$ A{^{H«$¶mAm| Ho$
g‘¶ Z Vmo nXmW© ~ZVo h¢ Z hr Zï> hmoVo h¢&''gab
eãXm| ‘| Bg àH$ma H$hm Om gH$Vm h¡ {H$ {H$gr
amgm¶{ZH$ A{^{H«$¶m ‘| CËnmXm| Ho$ Ðì¶‘mZ,
A{^H$maH$m| Ho$ Ðì¶‘mZ Ho$ g‘mZ hmoVm h¡?

            •  ³¶m ‘¡{¾{e¶‘ [a~Z H$mo XhZ
{H$¶m Om¶o Vmo Cg A{^{H«$¶m ‘| Ðì¶‘mZ H$m
g§ajU hmoJm ÆÁ å“Î?

üÁN w ˛uoN˛üÁN w ˛uoN˛üÁN w ˛uoN˛üÁN w ˛uoN˛üÁN w ˛uoN˛
å™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁ

N w ˛ufi™Nw˛ufi™Nw˛ufi™Nw˛ufi™Nw˛ufi™
å™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁå™ÓåÁ

 ßÁ∫ ßÁ∫ ßÁ∫ ßÁ∫ ßÁ∫
üuo∆oüuo∆oüuo∆oüuo∆oüuo∆o

 N˛Á}ú∫N˛Á}ú∫N˛Á}ú∫N˛Á}ú∫N˛Á}ú∫     (Copper)         51.35    51.35
 N˛Á§|å N˛Á§|å N˛Á§|å N˛Á§|å N˛Á§|å (Carbon)         38.91   38.91
 EÁMÃy\å(EÁMÃy\å(EÁMÃy\å(EÁMÃy\å(EÁMÃy\å(Oxygen)       9.74    9.74

SCERT T
ELA

NGANA



104 na‘mUw VWm AUw

VËdm| Ho$ à{VeVVm ™ı EÁúåz MÆÁ EÊo∫ úÁÆÁ?
Bgr àH$ma àmCñQ> Zo {d^Þ òmoVm| go àmá Ob

H$mo {bE Wo& CÝhm|Zo ¶h tzQÁ {H$ BZ g^r òmoVm|
go àmá Ob ‘| Am°³grOZ VWm hmBS´>moOZ N˛y $
à{VeVVm g‘mZ h¢& òmoV H$hm± go CnbãX hþAm
Am¡a CgHo$ g§KQ>Z Ho$ ~rM H$moB© ̂ r g§~§Y Zht h¡&

BZ à¶moJm| Ho$ AmYma na àmCñQ> Zo pñWa (¶m
{ZíMV) AZwnmVm| Ho$ {Z¶‘ H$mo à{Vnm{XV uN˛ÆÁ
sÁ@ Bg {Z¶‘ Ho$ AZwgma {H$gr ^r ¶m¡{JH$ ‘|
VËdm| H$s ‘mÌm H$m AZwnmV gXm g‘mZ ahVm h¢&
AWm©V EH$ ¶m¡{JH$ H$mo ~ZmZodmbo VËdm| Ho$ AZwnmV
~ZmZo {H$ n{ÕV ¶m òmoV go ñdV§Ì h¡&

• 100 J«m. Ho$ ™∫MÆÏu∫N˛ Am°³gmBS> AnK{Q>V
hmoåz Nz˛ ú≈YÁoΩ 92.6 J«m ™∫MÆÏ∫y VWm 7.4
J«m Am°³grOZ CËnÞ H$aVo h¢& g‘Pmo {H$ 10
J«m. Am°³grOZ, 125 J«m ™∫MÆÏu∫N˛ go nyU©
ê$n go A{^{H«$¶m H$a Ho$ ™∫MÆÏu∫N˛ Am°³gmB‹S>
~ZmVo h¢& ³¶m ¶h ‘mZ pñWa AZwnmV {Z¶‘
Ho$ AZwê$n h¢ ?

• AmnHo$ {‘Ìm| go ¶h MMm© H$s{OE {H$ Amn
Omo H$m~©Z S>mBAm°³gmBS> ≈ƒÃå ™ı §Á“∫ ZÁz‰goz
h¢ Am¡a Amn Ho$ {‘Ì Omo Co2 ídgZ ™ı §Á“∫
H$aVo h¢, do XmoZm| g‘ê$n h¢& ³¶m ¶h Co2

H$m g§KQ>Z, bH$‹S>r X½Y H$aZo go CËnÞ $Co2

go {^Þ h¢?

¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢¶o {Z¶‘ ³¶m| ‘mÝ¶ h¢ ?
19 dm ∆oÁ£ty$ Ho$ ∆Ïª$ ‘| d¡km{ZH$m| H$mo Hw$N>

{Z¶‘ ‘mby‘ Wz Omo agm¶Z A{^{H«$¶mAm| ú∫
EÁuáúnÆ N˛∫oz sz@ do {Z¶‘ ³¶m| ‘mÝ¶ h¢ VËd
(¶m ¶m¡{JH$mAm|) uN˛Ãy ßy AZwnmV ‘| ³¶m| g§¶moOZ
Z“Î hmo nmVo h¢ ?

~hþV gmao d¡km{ZH$m| Zo g‘w{MV {ddaU XoZo H$m
à¶ËZ uN˛ÆÁ sÁ& {OZ ‘| go EH$ d¡km{ZH$ h¢

{~«{Q>∆ Ho$ Om±Z S>mëQ>Z& CÝhm|Zo na‘mUw eãX H$m
àÆmoJ {H$¶m Wm&

S>mëQ>Z Zo ZrMo H$s gyMZmE± {XE&
1. ¶{X Ð√Æ‘mZ H$m g§ajU {H$¶m OmZm h¢

Vmo g^r VËd Oê$a A{V gyú‘V‘ H$Um| go
~Zo hmoVo {OÝh| na‘mUw H$hVo h¢&

2. ¶{X pñWa AZwnmV {Z¶‘ N˛Á AZwgaU
{H$¶m Omom h¡ Vmo EH$ nXmW© Ho$ H$Um| Zo
EH$ Vah Ho$ Zht h¡ Vmo do ha ~ma EH$ hr
CËnmX H$mo Zht X|Jo&

Bg Ho$ AmYma na S>mëQ>Z Zo agm¶Z VËd N˛Á
EH$ Z¶m VarN˛m àH$mueo {H$ÆÁ {Og ‘| CÝhm|Zo
S>mëQ>Z na‘mUw {gÕm§V H$mo à{Vnm{XV {H$E&
S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-S>mëQ>Z Ho$ na‘mUw {gÕm§V …-

S>mëQ>Z {gÕm§V N˛y ‘w»¶ n[aH$ënZmE± {ZåZ
àH$ma h¢&

1. nXmW© A{d^mÁ¶ H$Um| go ({Z{‘©V) ~Zo
hmoVo h¢ {OÝh| na‘mUw H$aVo h¢&

2. na‘mUw agm¶Z A{^{H«$¶m ‘| Z Vmo CËnÞ
hmoVo h¢ Z ht CZH$m {dZme hmoVm h¢&
agm¶{ZH$ à{V{H«$¶m ‘o na‘mUwAm| H$s
nhMmZ hmoVr h¡&
agm¶Z A{^{H«$¶mAm| ‘| na‘mUwAm| N˛Á$
úÏå√Æ|ƒÀsyN˛∫m hmoVm h¢&

3. g‘mZ VËd Ho$ g^r na‘mUwAm| H$m Ð√Æ‘mZ
Ed§ ̂ m¡{VH$ VWm agm{¶ZH$ JwUY‘© g‘mZ
hmoVo h¢& {d{^Þ VËdm| Ho$ na‘mUw EH$ Xÿgao
go gd©Wm {^Þ hmoVo h¢&

4. {d{^Þ VËdm| Ho$ na‘mUw nañna N>moQ>r nyU©
g§»¶m Ho$ AZwnmV ‘| g§¶wº$ hmo H$a ¶m¡{JH$
~Zo hmoVo h¢& Bg H$m AW© ¶h h¢ {H$

Om°Z S>mëQ>Z

gmoMmo Am¡a MMm© H$amo
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¶h na‘mUw ~hþV N>moQ>o hmoVo {Ogo h‘ Cƒ
gyú‘Xeu go ^r Zht XoI gH$Vo h¢& bo{H$Z ÃÓfl™
‘mÌm Ho$ nXmW© ‘| AdpñWV na‘mUwAm| Ho$ g§»¶m
~hþV ~‹S>r hmoVy h¢&

EH$ L¡ÆÏu™uåÆ™ N˛Á úëÁÁ AmnH$mo ~hþV
nVbm bJVm h¢& bo{H$Z Få™ı N˛∫Áz‰gÁı ú∫™ÁmÏ
“Ázoz “{@

•   ³¶m VËd ßy na‘mmwAm| go ~Zo hmoVo h¢ ?
h‘ OmZVo h¢ {H$ g^r nXmW© AUw ¶m na‘mUwAm|

go {Z{‘©V h¢& g^r H$Um| ‘| ñdV§Ì ê$n go √ÆdpñWV
hmoZo dmbo A{YH$m§e ‘m¡{bH$ H$U na‘mUw hr h¡&
Xmo ¶m Xmo go A{YH$ na‘mUw Nz˛ g§¶moJ Ãz EH$ ~‹T>m
H$U ~ZmoÁ h¢& O~ na‘mUw g§¶moJ “ÁzoÁ “{ oÁz AUw
~ZoÁ h¢& EH$ nXmW© ‘| Æut Xmo Vah Ho$ na‘mUw
hm| Vmo Cgo VËd H$hVo h¢&VËd Ho$ gyú‘V‘ AdpñWV
H$U na‘mUw ¶m AUw hmoVz h¢&

~hþV VËdm| Ho$ gyú‘V‘ H$U na‘mUw h¢& AWm©V
CZHo$ àË¶oH$ gyú‘V‘ H$U ‘| Ho$db EH$ hr àH$ma
Ho$ na‘mUwAm| go g§{MV h¢& Am¶aZ, H$m°na, qOH$,
Eobw{‘{Z¶‘, {gëda, Jmoë‹S> BË¶m{X O¡go AZoH$
VËdm| Ho$ AU Ï Cgr VËd Ho$ Ho$db EH$ hr na‘mUw
Ûmam {Z{‘©V h¢& bo{H$Z EÁ}uMÃ\å VWm ZmBQ´>moOZ
AUw Xmo na‘mUwAm| go ~ZV z h¢& Bg H$m AW© ¶h h¡
{H$ ¶h nXmWm] Ho$ gyú‘V‘ H$U AUw hmoVo h¢&
CXmhaUmW© EH$ Am°³grOZ AUw ‘| Xmo na‘mUw
hmoVo h¢&

EH$ hr VËd Ho$ ¶m {d{^Þ VËdm| Ho$ na‘mUw
Ow‹S>H$a AUw ~ZVo h¢& ¶{X {d{^Þ VËdm| Ho$ na‘mUw

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

agm¶Z n[adV©Z ‘| na‘mUwAm| Ho$ g§¶moJ ¶m
{d¶moJ hmoVm h¢&

5. uƒußëÁ onƒÁı Nz˛ ú∫™ÁmÏ ú∫Àú∫ uƒußëÁ
úÓm| ÃÊPÆÁ Nz˛ EåÏúÁo ™ı ÃÊÆÏMo “ÁzN˛∫ ußëÁ-ußëÁ
ÆÁ{uTN˛ §åÁoz “{@ \{Ãz N˛Á§|å ™ÁzåÁz EÁMÃÁF|g(CO)
N˛Á§|ågÁFEÁMÃÁFg (CO2) Eo: 'C' osÁ 'O'
osÁ 1:1 osÁ 1:2 ™ı ÃÊÆÏMo “ÁzN˛∫ tÁz ußëÁ
ÆÁ{uTN˛ tzoz “{@

  gmo{ME Am¡a MMm© H$s{OE&
• ¸√Æ™Áå ÃÊ∫qm uåÆ™ Nz̨  úu∫mÁ™ Àƒøú

gÁ¡bå uÃtΩáÁÊo H$sH$sH$sH$sH$s$$$$$ N˛Á{åÃy úu∫N˛¡úåÁ
üÁõo “ÏF|?

• S>mëQ>Z Ho$ na‘mUw {gÕm§V H$m H$m¡Z-gm
n[aH$ënZm pñWa AZwnmV Ho$ {Z¶‘ H$s
Ã™^ÁoÁ “{?

bJ^J 2600 gmb go nhbo H$ZmgÁ ^maV
Ho$ EH$ ‘h{f© Zo CZHo$  d¡em{gH$ gyÌ ‘| na‘mUwAm|
na n[aH$ënZmE± ty sy@ CZN˛Á Agbr Zm‘
H$≈Æú Wm& bo{H$Z CZHo$ H$U {gÕm§V go Cã“ı
H$Zmgm Zm‘ Am¶m Wm& BZN˛y$ n[aH$ënZm Ho$
AZwgma nXmW© gÓfl™V‘ H$U AUw go ~Zo hmoVo
Am¡a àË¶oH$ AUw Bggo gyú‘ H$U na‘mUwAm| go
~Zo hmoVo h¢&

³¶m Amn OmZVo h¢ {H$ … na‘mUw eãX Omo
J«rH$ eãX  'a-tomio'  go CËnm{XV hþEÁ {OgH$m
AW© h¢ A{d^mÁ¶ h¢&

na‘mUw na‘mUw na‘mUw na‘mUw na‘mUw LLLLLd§ AUwd§ AUwd§ AUwd§ AUwd§ AUw

AmnZo ~hþV ~ma ¶h ÃÏåÁ “ÁzTÁ {H$ g^r
nXmWm] {H$ aMZmË‘H$ BH$mB© na‘mUw hmoVr h¢&
bo{H$Z BgH$m ‘Vb~ ³¶m h¢& BgH$m ‘Vb~ ¶h
h¡ {H$ nXmW© gyú‘V‘ H$Um| go ~Zo hmoVo h¢ {OÝh|
na‘mUw H$hVo h¢&

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?
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³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?EH$ {ZpíMV AZwnmV ‘| Ow‹S>H$a EH$ Z¶o nXmW©
H$mo ~ZmVo h¢ {Ogo ¶m¡{JH$ H$hVo h¢&

Bg àH$ma Xmo Vah Ho$ AUC hmoVo h¢ Omo VËdm|
Ho$ AUw Am¡a ¶m¡{JH$ Ho$ AUw h¢& AUw H$s {H$gr
VËd AWdm ¶m¡{JH$ Ho$ Cg gyú‘V‘ H$U Ho$ ê$n
‘| n[a^m{fV H$a gH$Vo h¢ Omo ñdV§Ì ê$n go
ApñoËd ‘| ah gH$Vm h¢ VWm Omo Cg ¶m¡{JH$ Ho$
g^r JwUY‘© H$mo à{Xe©V h¢&

VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢VËdm| H$m h‘ Zm‘ ³¶m| aIVo h¢?
O~ g^r nXmW© na‘mUwAm| go ~Zo hmo Vmo V~

Amdí¶ YmVwE± VWm AYmVwE± na‘mUwAm| go hr ~Zo
hmoVo h¢&

A{YH$m§e VËdm| Ho$ na‘mUw ñdV§Ì ê$n go ApñWËd
‘| Zht ah nmVo ~pëH$ do g§¶wº$ ê$n ‘| ì¶dpñWV
hmoVo h¢ {OÝh| AUw H$hVo h¢&

VËdm| VËdm| VËdm| VËdm| VËdm| Nz˛Nz˛Nz˛Nz˛Nz˛ h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢  h‘ Zm‘ ³¶m| aIVo h¢ ?
JmoëS> H$mo AnZr ̂ mfm ‘| ³¶m H$hVo h¢ ? bo{H$Z

Xÿgao ̂ mfmAm| ‘| BgHo$ AÝ¶ Zm‘ hmoVz h¡& {díd ‘|
~hþV gm∫y ^mfmLÂ h¢& Bg{bE àË¶oH$ VËd H$m
{d{^Þ ̂ mfmAm| Ho$ {d{^Þ Zm‘m| H$mo ‘mby‘ H$aZm
Ag§^d h¢& Bgr{bE d¡km{ZH$m| H$mo ñnï> ê$n go
g§nH©$ H$aZo Ho$ {bE àË¶oH$ VËd H$mo Ho$db EH$ hr
Zm‘ ahZm Mmu“L {Ogo ha EH$ ì¶{º$ ñdrN˛ma

H$a|&
hmBS´>moOZ VWm Am³grOZ O¡go VËdm| Ho$

Zm‘ H¡$go àmá hþAm hmoJm?
Hw$N> VËdm| Ho$ Zm‘ CZHo$ JwU Y‘© Ho$ AmYma na

aIo JE& CXmhaUmW© Ob eãX bm°{Q>Z ^mfm Ho$
hmBŚ>mo (Hydro) eãX go CËnÞ “ÏEÁ& Omo Am°³grOZ
go g§¶wº$ hmoN˛∫ Ob §åÁoÁH$mo XoVo h¢ Cgo hmBŚ>moOZ
Zm‘ {XÆÁ&

Hw$N> g‘¶ VH$ bmoJ ¶h {dídmg H$aVo Wo
{H$ {H$gr nXmW© {Og ‘| Am°³grOZ ahVm h¡&
dh Amåbr¶ ñd^md H$m hmoVm h¡& Amåb H$m
bm°{Q>Z eãt Am°³gr ('oxy') h¡& Bg{bE Bg J¡g
H$mo Am°³grOZ H$hVo h¢ {OgH$m AW© h¢ Amåb
H$mo ~ZmZodmbm J¡g& ~mX ‘| ¶h nVmbJmÆÁ {H$
Am°³grOZ Am¡a Amåb Nz˛ ñd^md ™ı Hw$N> g§~§Y
Zht h¡& {’$a ^r, O~ VH$ ¶h gm‘mÝ¶ Zm‘
~Z J¶m Wm& Bgr{bE Am°³grOZ Zm‘ H$mo Zht
~X¬Á TÆÁ@

VËdm| Nz̨  Zm‘ aIZo ‘| CZH$m ImoO Ho$ ñWb
H$y ̂ r ‘hËdnyU© ̂ y{‘H$m h¡& CXmhaUmW© g Ó¶© Ho$
A§Xa nhbr ~ma nVm bJmZo dmbz VËd H$mo
hr{b¶‘ Zm‘ {XÆÁ& (J«rH$ ‘| gy¶© H$mo  'helios'
H$hVo h¡&) A~ Amn AZw‘mZ bJm gH$Vo h¡ {H$
ñH$m§{S>Zo{d¶‘² VWm H$m°{b’$mo{U©¶‘ Zm‘ H¡$go
Am¶m hmoJm&
Hw$N> VËdm| Ho$ Zm‘ d¡km{ZH$m| Ho$ Zm‘ Ho$

AmYma na ∫QN˛∫ CZH$mo gå‘mZ utÆÁ& CXmhaUmW©
AB§{ZñQ>r{Z¶‘², ê$Ya’$m|{S>©¶‘² Am¡a ‘|S>br{d¶‘²
AmXr&

VËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$VVËdm| Ho$ g§Ho$V
dmñVd$ ‘| agm¶Z {drmZ ‘| {d{^Þ agm¶Z

à{V{H«$¶mAm| ‘| ^mJ boVo h¢ Am¡a AZoH$ nXmW©
~ZmVo h¢& “∫ §Á∫ onƒÁı osÁ ÆÁ{uTN˛Áı N˛Á úÓ∫Á åÁ™
u¬Qåz ™ı Ã™Æ √Æs| “ÁzoÁ “{ FÃ Ã™ÀÆÁ N˛Áz tÓ∫
N˛∫åz Nz˛ u¬L GåNz˛ åÁ™ ÃÊuqõo øú ÆÁ ÃÊNz˛o Ãz
u¬QåÁ “y LN˛ Ã∫¬ GúÁÆ “{@

³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

Om°Z ~oa{O{b¶g Zo
gwPm¶m Wm {H$ {H$gr
^r agm¶Z H$m àma§{^H$
Aja ~‹S>m {bIm Om¶
Vmo dh Aja VËg§~§Yr

agm¶Z H$m à{V{ZYËd H$aVm h¡& O¡go H$m
'O' ‘Vb~ h¡ Am°³grOZ, 'H' H$m ‘Vb~ h¡
h¡S´>moOZ Am{X&
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GåNz˛ åÁ™ ÃÏ¬ß øú Ãz u¬QÁ \Áåz ¬TÁ@
 A^r VH$ 118 go A{YH$ VËdm| N˛y ImoO hÏF|

“{& h‘ BZ VËdm| Ho$ g§Ho$Vm| N˛Á uåm|Æ N{˛Ãz N˛∫ıTz?

N>moQ>o Aja (Small Letters) ‘| {bIVo h¢&

Bg nÕ{V ‘| h‘ H$mo EH$ g‘ñ¶m h¡ {H$ 100

Ho$ D$na VËd h¡, bo{H$Z A§J«oOr Aja ‘mbm Ho$
Aja Ho$db 26 h¢& H¡$pë∆Æ™, M¬ÁzuaZ VWm N¿̨ Ázu™Æ™
Nz˛ ÃÊNz˛o N˛Áz EÁú H¡$go t∆Á|EÁzTz?

h‘Zo Aja C N˛Á H$m~©Z Ho$ {bE Cn¶moJ H$a
MwH|$ h¢& Vm{bH$m ‘| H$m~©Z Ho$ ~mX Ho$ Am¡a
Eobw{‘{Z¶‘ Ho$ nhbo Ho$ VËdm| H$mo Xo{IE&

AmnHo$ AÜ¶mnH$ Am¡a {‘Ìm| go FÃN˛y MMm©
H$s{OE {H$ BZ VËdm| Ho$ Zm‘ H¡$go {¬$E TE&
{ZåZ {XE JE gyMZmAm| na Ü¶mZ Xr{OE&

• EH$ g§Ho$V ‘| EH$ ¶m Xmo A±J«oOr Aja hmo
gH$Vm h¢&

• g§Ho$V H$m nhbm Aja gX¡d ~‹S>o Aja go
Am¡a Xÿgao Aja N>moQ>o ‘| {bIVo h¢&

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-1
ZrMo H$s Vm{bH$m -3 ‘| Hw$N> VËdm| Ho$ Zm‘ {XE

JE h¢& ~VmBE {H$ BZ ‘| H$m¡Z go ghr h¡ Am¡a
H$m¡Z go ghr Zht h¢& H$maU ~VmBE&

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-3

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-2: Hw$N> VËdm| H$m àVrH$ (g§Ho$V)

gmYmaUV¶m A{YH$V‘ VËdm| Ho$ g§Ho$V CZ
VËdm| Ho$ A§J«oOr Zm‘m| Ho$ EH$ ¶m Xmo Ajam| go ~Zo
hmoVo h¢& {H$gr g§Ho$V Ho$ nhbo Aja H$mo gX¡d ~‹S>o
Aja (Capital Letters) ‘| Am¡a Xÿgao Aja H$mo

VËdm| H$m Zm‘VËdm| H$m Zm‘VËdm| H$m Zm‘VËdm| H$m Zm‘VËdm| H$m Zm‘ g§Ho$Vg§Ho$Vg§Ho$Vg§Ho$Vg§Ho$V
Hydrogen H
Oxygen O
Nitrogen N
Sulphur S
Carbon C
Calcium Ca
Chlorine Cl
Chromium Cr
Boron B
Barium Ba
Bromine Br
Beryllium Be
Aluminium Al
Iron Fe
Gold Au
Sodium Na
Potassium K

   VËdVËdVËdVËdVËd g§^d g§Ho$Vg§^d g§Ho$Vg§^d g§Ho$Vg§^d g§Ho$Vg§^d g§Ho$V
Aluminium al

Carbon c

Chromium Chr

Chlorine CL

Beryllium Be
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Hw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$VHw$N> AgmYmaU g§Ho$V

bo{H$Z Bg go h‘may g‘ñ¶mE± Xÿa Zht hþB©& h‘ XoIo {H$ Hw$N> VËdm| Ho$ g§Ho$V CZHo$ Zm‘ go ~Zo& bz{H$Z
Ãßy VËdm| Ho$ g§Ho$Vm| N˛Áz b¡{Q>Z, O‘©Z, J«rH$ ^mfmAm| CZHo$ Zm‘m| go ~Zm¶m JÆm h¢&

• Amn AZw‘mZ bJmN˛∫ ~VmBE {H$ {ZåZ Vm{bH$m -4 ‘o {H$Z VËdm| Ho$ g§Ho$V Bg nÕ{V go ~Zo h¢?
{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-2

ZrMo {XE JE VËdm| Ho$ g§Ho$V AmdV©Z Vm{bH$m ‘| go ~VmZo {H$ H$mo{ee (à¶ËZ) H$s{OE& CZHo$
AÝ¶ Zm‘ ÆÁt H$aZo H$m à¶ËZ Z H$a|&

EH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËdEH$ go A{YH$ na‘mUwAm| go ~Zo VËd

nhbo ~VmE O¡gm AZoH$ VËd Ho$ gyú‘V‘ H$U
‘| EH$ go A{YH$ na‘mUw hmoVo h¢& AWm©V àË¶oH$
H$U ‘§o Xmo ¶m Xmo go A{YH$ na‘mUw hmoVo h¢ Am¡a
dh Ow‹S>H$a EH$ AUw ~ZmVo h¢& Bgo Ho$ CXmhaU
Am°³grOZ, hmBS´>moOZ Am¡a ZmBQ´>moOZ h¡&

CXmhaUmW© Am°³grOZ Ho$ EH$ AUw Xmo na‘mUwAm|
go ~ZVm h¢& Bg AUw H$mo gwb^ ê$n go ‘wº$ H$aZo
Ho$ {bE h‘| EH$ gyÌ H$s Oê$aV h¢& Am°³grOZ
AUw H$m gyÌ O2 h¡&

Amn H$mo ¶h AZw‘mZ Am¶m hmoJm {H$ Bgo
2O ³¶m| Z {bIo? Bg Vah gyÌ H$mo {bIo Vmo g§¶moJ
Z hmoZo dmbo Xmo AbJ-AbJ Am°³grOZ na‘mUw
H$m AW© Am¶oJm&

Bg{bE nhbo h‘ Am°³grOZ Ho$ g§Ho$V O
{bIZo Ho$ ~mX Xmo CgHo$ nmXm§H$ Ho$ ê$n ‘| {bIVo
h¢& ¶h nmXm§H$ ~VmEJm {H$ Cg EUw {H$VZz
na‘mUwAm| Ho$ g§¶moJ go ~ZVo h¢& h‘Zo AmoOmoZ J¡g

Ho$ ~mao ‘| gwZ MwHo$ hm|Jo& ¶h J¡g dmVmdaU Ho$
D$nar ú∫o ‘| A{YH$ n[a‘mU ‘| ahVo h¢& AmoOmoZ
J¡g gy¶© go AmZodmby hm{ZH$maH$ (UV) {H$aUm| go
n¥Ïdr N˛y ajm H$aVo h¢& àË¶oH$ AmoOmoZ EUw 3
Am°³grOZ na‘mUwAm| Ho$ g§¶moJ H$aZo go àmá hmoVo
h¢& ³¶m A~ Amn AmoOmoZ H$m gyÌ {bI gH$Vo h¢&

na‘mUwº$m (na‘mUwº$m (na‘mUwº$m (na‘mUwº$m (na‘mUwº$m (Atomocity)))))

AmJ©Z (Ar), hr{b¶‘ (He) O¡go AZoH$ VËdm|
Ho$ AUw Cg VËd Ho$ Ho$db EH$ hr na‘mUw go ~Zo
hmoVo h¢& b z{H$Z A{YH$m§e AYmVwAm| ‘| Eogm Zht
hmoVm h¡§& AYmVwAm| Ho$ AUwAm| ‘| Xmo ¶m Xmo go
A{YH$ na‘mUw hmooz “{Ê@

{H$gr AUw H$s g§aMZm ‘| à¶wº$ hmoZo dmbo
na‘mUwAm| H$s g§»¶m Cg CUw H$s na‘mUwº$m H$hVo
h¢&

onƒonƒonƒonƒonƒ Sodium Silver Tungsten Potassium Copper Gold Iron Lead

EãÆ åÁ™EãÆ åÁ™EãÆ åÁ™EãÆ åÁ™EãÆ åÁ™ Natrium Argentum Wolfram Kalium Cuprum Aurum Ferrum Plumbum

  ÃÊNz˛o  ÃÊNz˛o  ÃÊNz˛o  ÃÊNz˛o  ÃÊNz˛o

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-4
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CXmhaUmW©, hmBS´>moOZ H$m EH$ AUw Xmo
hmBS´>moOZ Ho$ na‘mUwAm| go ~ZVm h¢& Bg{bE
BgH$m na‘mUwº$m Xmo h¢& Bg{bE Bgo {X-na‘mUwH$
AUw,  H2 H$hVo h¢& AmJ©å (Ar) hr{b¶‘ (He) Ho$

¶o VËd nañna Ow‹S>H$a ¶m¡{JH$m Ho$ AUw {Z{‘©V
H$aVo h¢& àË¶oH$ VËd H$mo EH$ {ZpíMV ~ÝYZ
j‘Vm h¢& ¶hr CgH$s na‘mUwH$Vm H$m {ZU©¶
H$aVm h¡§& àË¶oH$ VËd Xÿgao VËd Ho$ agm¶{Z
~ÝYZ j‘Vm Ho$ AZwgma g§¶wº$ hmoH$a EH$
agm¶{ZH$ ¶m¡{JH$ H$m {Z‘m©U H$aVm h¡&

Bg {df¶ na {dñV¥V ê$n go MMm© H$ao§& EH$
VËd Xÿgao VËd go agm¶Z A{^{H«$¶m H$aVo Vmo

AUwAm| ‘| EH$ hr na‘mUw hmoVm h¢& Bg{bE BÝh|
EH$ na‘mUwH$ AUw H$hVo h¢&

AmBE, Hw$N> VËdm| H$s na‘mUwº$m H$m AdbmoH$Z
H$a| Am¡a na‘mUwº$m Ho$ AmYma na gyÌ {b{IE&

• Hw$N> VËdm| Ho$ AUw EH$ na‘mUwH$ ³¶m|
hmoVo h¢ ?

• Hw$N> VËdm| Ho$ AUw {Ûna‘mUwH$ ¶m
uÌna‘mUwN˛ ³¶m| hmoVo h¢ ?

• {^Þ VËdm| Ho$ EUwAm| Ho$ na‘mUwº$m ‘|
A§Va ³¶m| h¢ ?

g§¶moOH$Vmg§¶moOH$Vmg§¶moOH$Vmg§¶moOH$Vmg§¶moOH$Vm -
A~VH$ 118 go A{YH$ VËdm| Ho$ ImoO hþF| “¯&

VËdm| VËdm| VËdm| VËdm| VËdm| Ho$ Zm‘Ho$ Zm‘Ho$ Zm‘Ho$ Zm‘Ho$ Zm‘ gyÌgyÌgyÌgyÌgyÌ na‘mUwº$mna‘mUwº$mna‘mUwº$mna‘mUwº$mna‘mUwº$m
Argon Ar EH$ na‘mUwH$
Helium EH$ na‘mUwH$
Sodium Na EH$ na‘mUwH$
Iron EH$ na‘mUwH$
Aluminum EH$ na‘mUwH$
Copper EH$ na‘mUwH$
Hydrogen H2 {Ûna‘mUwH$
oxygen {Ûna‘mUwH$
Nitrogen {Ûna‘mUwH$
Chlorine {Ûna‘mUwH$
Ozone O3 {Ìna‘mUwH$
Phosphorus MVna‘mUwH$
Sulphur S8 Aï> na‘mUwH$

Vm{bH$m-5

SCERT T
ELA

NGANA



110 na‘mUw VWm AUw

“̄@)
 A¶mZ ³¶m hmoVm h¡ ?
YmVw Ed§ AYmVw ¶wº$ ¶m¡{JH$ Amdo{eV H$Um| go
~Zo hmoVo h¢& Amdo{eV H$Um| H$mo Am¶Z H$hVo h¢&
Am¶Z Amdo{eV H$U hmoVo h¢ VWm BZ na F$U
AWdm YZ Amdoe hmoVm h¡& F$U Amdo{eV H$U
H$mo F$Um¶Z YZ Amdo{eV H$U H$mo YZm¶Z H$hVo
h¢&

CXmhaUms© gmo{S>¶‘ ³bmoamBS> (Nau) H$mo
br{OE& Bg‘| YZmË‘H$ gmo{S>¶‘ Am¶Z  (Na+)
VWm F$UmË‘H$ ³bmoamBS> Am¶Z (Cl–) g§KQ>H$
H$U Ho$ ê$n ‘| {dÚ‘mZ hmoVÁ h¢& Am¶Z EH$
Amdo{eV na‘mUw AWdm na‘mUwAm| H$m EH$ Eogm
g‘yh hmoVm h¡& {Og na ZoQ> Amdoe {dÚ‘mZ hmoVo

CZHo$ VËd hr A{^{H«$¶m ‘| ̂ mJ boVo h¢& A{^{H«$¶m
¶o àË¶oH$ VËd Zo EH$, Xmo ¶m A{YH$ na‘mUw ̂ mJ
boVo h¢&

(Eo: LN˛ onƒ Nz˛ ú∫™ÁmÏ tÓÃ∫z onƒ Nz˛ ú∫™ÁmÏ

Ãz ÃÊÆÁz\å N˛∫åz N˛y q™oÁ N˛Áz ÃÊÆÁz\N˛oÁ N˛“oz

ZoQ> AmdoeZoQ> AmdoeZoQ> AmdoeZoQ> AmdoeZoQ> Amdoe YZm¶ZYZm¶ZYZm¶ZYZm¶ZYZm¶Z g§Ho$Vg§Ho$Vg§Ho$Vg§Ho$Vg§Ho$V F$Um¶ZF$Um¶ZF$Um¶ZF$Um¶ZF$Um¶Z g§Ho$Vg§Ho$Vg§Ho$Vg§Ho$Vg§Ho$V
Sodium Na+ Hydride H–

Potassium K+ Chloride Cl–

Silver(I) Ag + Bromide Br–

Copper(I) Cu+ Iodide I–

Ammonium NH4
+ Hydroxide OH–

Nitrate NO3
–

Magnesium Mg+2 Oxide O–2

Calacium Ca+2 Sulphide S–2

Zinc Zn+2 Sulphate SO4
–2

Copper(II) Cu+2 Carbonate CO3
–2

Iron(II) Fe+2

Aluminium Al+3 Nitride N –3

Iron(III) Fe+3 Phosphate PO4
–3

Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)Vm{bH$m (gmaUr)-7: Hw$N> gm‘mÝ¶ gab Am¡a ~hþna‘mUwH$ Am¶Z

EH$

Xmo$

VrZ$

VËdVËdVËdVËdVËd g§¶m oOH$Vmg§¶m oOH$Vmg§¶m oOH$Vmg§¶m oOH$Vmg§¶m oOH$Vm
“yu¬Æ™ 0
“ÁFg~Áz\å 1
°¬Ázu∫å 1
M¬Ázu∫å 1
EÁuMÃ\å         2
åÁFb~Áz\å               3
N˛Á§|å               4

Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m -6
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h¢& na‘mUwAm| Ho$ g‘yh {Og na ZoQ> Amdoe {dÚ‘mZ
hmo Cgo ~hþna‘mUwH$ Am¶Z H$hVo h¢&

gyMZm …gyMZm …gyMZm …gyMZm …gyMZm … Ü¶mZ XrOrE {H$ g§¶moOH$Vm H$mo
H$moð>H$m| ‘| amo‘Z g§»¶m§H$ Ûmam àX{e©V H$aVo h¢&

EH$ Am¶Z H$s g§¶moOH$Vm FÃNz˛ Amdoe Nz̨
n[a‘mU Ho$ g‘mZ hmoVm h¢& CXmhaUmW© ³bmoamBS>
Am¶Z (Cl–) H$s g§¶m oOH$Vm 1 h¡& gë’$a
(SO4

–2) Am¶Z H$s g§¶moOH$Vm  2 h¡&
A~ Vm{bH$m -7 XoQN˛∫ AÝ¶ Am¶Z H$s

g§¶moOH$VmE± {b{IE&

na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (na‘mUw Ðì¶‘mZ (Atomic mass)))))
S>mëQ>Z Ho$ na‘mUw {gÕm§V H$s g~go {d{eï>

g§H$ënZm na‘mUw Ðì¶‘mZ H$s Wr& CZHo$ AZwgma
àË¶oH$ VËd H$m EH$ A{^bmj{UH$ na‘mUw Ðì¶‘mZ
hmoVm h¡& na‘mUw ~hþV N>moQ>o Am¡a AbH$m hmoVm h¢&
Bg{bE EH$ na‘mUw Ho$ Ðì¶‘mZ H$mo kmV H$aZm
AnojmH¥$V H${R>Z H$m¶© Wm& Bg{bE agÁ¶Z g§¶moJ
Ho$ Cn¶moJ Ed§ CËnÞ ¶mo{JH$m| Ho$ Ûmam gmnoj
na‘mUw Ðì¶‘mZm| H$mo kmV {H$¶m J¶m& EH$ na‘mUw
Ho$ Ðì¶‘mZ H$mo ‘mZH$ na‘mUw Ho$ Ðì¶‘mZ go
VwbZm H$s J¶r h¡& 1961 ‘| na‘mUw Ðì¶‘mZm| H$mo
kmV H$aZo Ho$ {bE na‘mUw Ðì¶‘mZ BH$mB© H$m~©Z
-12 g‘ñWm{ZH$ H$mo ‘mZH$ g§X^© Ho$ ê$n ‘|
gmd©̂ m¡{‘H$ ê$n go ñdrH$a {H$¶m J¶m Wm&

{ZåZ {MÌ H$mo Ü¶mZ go Xo{IE& ‘mZ br{OE
{H$ ¶h d¥ÎmmH$ma {MÌ H$m~©Z - 12 Ho$ Ðì¶‘mZ
H$mo àX{e©V H$aVo h¢& {MÌ ‘| Xem©¶m O¡go BgH$mo
12 g‘mZ ̂ mJm| ‘| {d^mp\V {H$ÆÁ TÆÁ “{& Bg Ho$
àË¶oH$ ^mJ 1/12 do ^mJ Xem©Vm h¡&

Bg H$m~©Z-12 na‘mUw Ð√Æ‘mZ Ho$ 1/12 do ̂ mJ
H$mo ‘mZH$ na‘mUw Ð√Æ‘mZ BH$mB© H$hbmVm h¡&

{H$gr VËd Ho$ gmno{jH$ na‘mUw H$m H$m~©Z -
12 na‘mUw Ho$ Ðì¶‘mZ Ho$ 1/12 d| ̂ mJ Ho$ AZwnmV

Ûmam n[a^m{fV {H$¶m OmVm h¡&
EH$ VËd Ho$ na‘mUw Ðì¶‘mZ AZwnmV h¡& Bg{bE

Bgo H$moB© à‘mU Zht hmoVm h¡ Am¡a amu Ho$ ê$n ‘|
àH$Q> H$aVo h¢& bo{H$Z A~$amu H$s OJh An[a^m{fV
Ðì¶‘mZ 'u' Cn¶moJ H$a aho h¢&
1. àma§̂  ‘| Om°Z S>mëQ>Z Zo na‘mUw Ðì¶‘mZ H$mo

hmBS´>moOZ H$mo ‘mZH$ g§X^© Ho$ ê$n ‘| boN˛∫$

VËdVËdVËdVËdVËd à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ à‘mUw Ðì¶‘mZ (u ‘|‘|‘|‘|‘|) VËdVËdVËdVËdVËd na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ na‘mUw Ðì¶‘mZ (u ‘|‘|‘|‘|‘|)
Hydrogen 1 Aluminium 27
Carbon 12 Phosphorus 31
Nitrogen 14 Sulphur 32
Oxygen 16 Chlorine 35.5
Sodium 23 Potassium 39
Magnesium 24 Calcium 40

Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m -8: Hw$N> VËdm| Ho$ na‘mUw Ðì¶‘mZ

1
2

345
6
7

8 9 10 11
12

{MÌ{MÌ{MÌ{MÌ{MÌ - 4
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³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢³¶m Amn OmZVo h¢?

kmV {H$ÆÁ sÁ@

d¡km{ZH$ O~ {d{^Þ na‘mUw
Ðì¶‘mZm| H$s BH$mB¶m| Ho$ ~mao ‘| emoYmaV
Wo Vmo CZhm|Zo àma§̂  ‘| àH¥${V OÝ‘ Am°³grOZ
na‘mUw Ho$ Ðì¶‘mZ Ho$ 1/16 do§ ^mJ H$mo
BH$mB© Ho$ ê$n ‘| {b¶m& Xmo H$maUm| go Bgo
gwg§JV g‘P J¶m&

• Am°³grOZ AZoH$ VËdm| Ho$ gmW A{^{H«$¶m
H$aHo$ ¶m¡{JH$ ~ZmVm h¡&

• Bg na‘mUw Ðì¶‘mZ BH$mB© Ûmam A{YH$m§e
VËdm| Ho$ na‘mUw Ðì¶‘mZ nyUmªH$ ‘| àmá
hmoVo h¢&

2.   19 ƒÎ eoÁ£ty ‘| na‘mUw Ðì¶‘mZ kmV H$aZo
Nz˛ {bE Amdí¶H$ gw{dYmE± Zht Wo& Bg{bE
d¡km{ZH$m| Zo à¶moJm| Ho$ Ûmam EH$ na‘mUw Ho$
Ðì¶‘mZ Ho$ gmnoj Xÿgao Ðì¶‘mZ kmV {H$¶m
J¶m&

¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw¶m¡{JH$m| Ho$ AUw

{d^Þ VËdm| Ho$ na‘mUw EH$ {Z[íMV AZwnmV

³¶m ¶{X ¶h g§»¶m pñWa Z hmoVmo nmZr Ho$
g^r AUw g‘mZ hmoZo H$y g§̂ mdZm hmoJy?

àË¶oH$ nmZr Nz˛ AUw ‘| 2 hmBS´>moOZ Ho$ Am¡a 1
Am°³grOZ H$m na‘mUw ahVm h¡&

¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm¶m¡{JH$ Ho$ agm¶{ZH$ gyÌ {bIZm
¶m¡{JH$m| H$mo g§Ho$VmË‘H$ ê$n go {bIVo g‘¶

Xmo {df¶Áı H$mo Ü¶mZ ‘| aIZm Mm{hE& nhbm h¡ {H$
Cg ¶m¡{JH$ H$mo ~ZmZodmbz VËd Am¡a Xÿgam Bg
AUw H$mo ~ZmZodmbz àË¶oH$ VËd H$s na‘mUw g§»¶m&
nmZr Ho$ EH$ AUw ‘| 2 hmBS´>moOZ Am¡a 1 Am°³grOZ
na‘mUw g§¶moJ H$aHo$ ~ZmVo h¢& Bg{bE Bg H$m gyÌ
H2O hmoVm h¡& ¶{X AUw ‘| EH$ hr na‘mUw h¡ Vmo
gyÌ ‘| Bg H$mo àX{e©V H$aZo Ho$ {bE 1 u¬Qåz N˛y
EÁƒ≈ÆN˛oÁ å“Î “¯@

EH$ Am¡a CXmhaU ¬yu\L u\Ã™ı EH$ na‘mUw
H$m~©Z Xmo Am°³grOZ na‘mUwAm| go g§¶moJ H$aVo h¢
Vmo H$m~©Z gÁF|³gmBS> ~ZVo h¡& EH$ na‘mUw H$m~©Z
go EH$ na‘mUw Am°³grOZ nañna g§¶moJ H$aVo hmo
Vmo H$m~©Z ‘moZÁz³gÁBS> ^r ~ZmVo h¡& AWm©V EH$
H$m~©Z gÁF|³gmBS> AUw ™ı EH$ H$m~©Z Ed§ EH$
Am°³grOZ na‘mUw ahVo h¢&

³¶m Amn H$m~©ZS>mF|MÃÁFg > VWm H$m~©Z
‘moZÁz³gÁBS> Ho$ gyÌ {bI gH$Vo h¡& nmZr H$m AUw
Ho$ gyÌ O¡gm BZHo$ gyÌ {b{IE&

h‘ A~ EH$ {deof Am‹S>m-{VaN>m (Criss-
Cross) nÕ{V Ho$ AZwgma VËdm| Ho$ g§¶moOH$VmAm|
H$m Cn¶moJ H$aVo hþE agm¶{ZH$ gyÌ {bIoJo&
agm¶{ZH$ gyÌ {bIVo g‘¶ {ZåZ{b{IV MaUm|
N˛Á nmbZ H$aZm Mm{hE& CXmhaUmW© gmo{S>¶‘
H$m~mo |ZoQ> br{OE&

1. nhbo g§KQ>H$ VËdm| Ho$ g§Ho$V {b{IE&

‘| nañna Ow‹S>H$a ¶m¡{JH$ Ho$ AUw {Z{‘©V H$aVo h¢&
CXmhµaUmW© nmZr Ho$ EH$ AUw hmBS´>moOZ Am¡a
Am°³grOZ Ho$ na‘mUw nañna g§¶moJ H$aVo hmoVo
àmá “Ázoz h¢& nmZr Ho$ g^r AUw g‘mZ hmoVo h¢&

³¶m hmBS´>moOZ Ho$ {H$gr ßy g§»¶m Ho$ na‘mUw
Am°³grOZ Ho$ {H$gr ßy g§»¶m Ho$ na‘mUwAm| go
g§¶moJ H$aHo$ nmZr H$Á AUw ~ZmZm g§̂ d h¡?

nmZr Nz˛ g^r AUw g‘mZ hÁzoz h¢ Vmo CZ g~
‘| hmBS´>moOZ Ed§ Am°³grOZ na‘mUwAm| Ho$ g§»¶m
pñWa hmoZy Mm{hE&
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gmYmaUV… YZm¶Z nhbo {bIVo h¢&
Na    CO3

2. g§KQ>H$ VËdm| Ho$ g§¶moOH$VmE± CZHo$ D$na
{b{IE& Na1     (CO3)

2

3. g§¶moOH$VmAm| H$mo CZHo$ (GCF) go
{d^mOZ H$aHo$ g∫b AZwnmV àmá H$a|&
Na1     (CO3)

2

4.      VËníMmV na‘mUwAm| H$s g§¶moOH$VmAm|
H$mo Am‹S>m {VaN>m H$aHo$ nmXm§H$ Ho$ ê$n ‘|
{b{IE& Na2     (CO3)1

5.   {H$gr g§KQ>H$ N˛y g§»¶m 1 h¡ Vmo Cgo
{bIZo H$s Oê$aV Zht h¡&  Na2CO3

6.   O~ gyÌ ‘| na‘mUwAm| Ho$ g‘yh hmoVmo h‘
CZHo$ {bE H$moð>H$ H$m Cn¶moJ H$aVo h¢&

AV… gmo{S>¶‘ H$m~m}ZoQ> H$m gyÌ… Na2CO3 h¡&
CXmhaU

hmBS´>moOZ ³bmoamBS> H$m gyÌ

VËdm| Ho$ g§Ho$V H1 Cl1

g§¶moOH$Vm H1 Cl1

CV… gyÌ HCl

‘¡J²Zr{e¶‘ ³bmoamBS> H$m gyÌ

Mg2 Cl1

Mg1 Cl2 gyÌ : MgCl2

H¡$pëg¶‘ Am³gmB‹S> H$m gyÌ …

Ca1 O1

Ca1 O1 gyÌ: CaO

Eobw{‘{Z¶‘ gë’o$Q> H$m gyÌ …
Al3 (SO4)

2 gyÌ: Al2 (SO4) 
3

Vm{bH$m-9: Hw$N> ¶m¡{JH$m| Ho$ gyÌ

¶m ¡{JH$¶m ¡{JH$¶m ¡{JH$¶m ¡{JH$¶m ¡{JH$ gyÌgyÌgyÌgyÌgyÌ
Sodium CarbonateNa2CO3

Sodium bicarbonate NaHCO3

Sodium hydroxideNaOH
Copper Sulphate CuSO4

Silver Nitrate AgNO3

Hydrochloric Acid HCl
Sulphuric Acid H2SO4

Nitric Acid HNO3

Ammonium Chloride NH4Cl
Potasium Dichromate K2Cr2O7

Potasium Permanganate KMnO4

Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-Am{ÊdH$ Ðì¶‘mZ …-

Bggo nhbo h‘ na‘mUw Ðì¶‘mZ H$s AdYmaUm
H$s {ddoMZm H$a MwHo$ h¢& Bg AdYmaUm H$m
{dñVma AmpÊdH$ Ðì¶‘mZm| H$m n[aH$bZ H$aZo Ho$
{bE {H$¶m Om gH$Vm h¡& {H$gr nXmW© H$m Am{UdH$
Ðì¶‘mZ CgHo$ g^r g§KQ>H$ na‘mUwAm| Ho$ Ðì¶‘mZm|
H$m ¶moJ hmoVm h¡& Bg àH$ma ¶h AUw H$m dh
gmnoj Ðì¶‘mZ h¡, {Ogo na‘mUw Ðì¶‘mZ BH$mB©
(u) Ûmam ì¶º$ {H$¶m OmVm h¡&

CXmhaU Ho$ {bE … H2SO4 H$m AmpÊdH$
Ð√Æ‘mZ H$mo kmV H$s{OE&
hb …hb …hb …hb …hb …

2 (hmBS´>moOZ H$m na‘mUw Ðì¶‘mZ) + (gë¢˛a
H$m na‘mUw Ðì¶‘mZ) + (4 X Am°³grOZ na‘mUw
H$m Ðì¶‘mZ) = (2X1)+32+(4X16)=98 u

¸√Æ™Áå N˛Á FN˛ÁF| ÃÓfi

Ðì¶‘mZ Nz˛ ÃÓfi H$mo g‘PZo Ho$ {bE h‘|
AmpÊdH$ gyÌ Ed§ AZwnmV gab gyÌ Ho$ ~rM Nz̨
A§Va H$mo g‘PZm hmoJm& h‘ OmZVo h¢ {H$ AmpÊdH$
gyÌ Cg AUw ‘| CnpñWV na‘mUwAm| N˛y g§»¶m Nz̨
~VmVÁ h¡& EH$ AUw Ho$ {d{^Þ VËdm| Ho$ na‘mUw
g§»¶m “Ázoy “{@ Nacl N˛Á FN˛ÁF| ÃÓfi N˛Á Es| LN˛

Na+ EÁÆå osÁ LN˛  cl- EÁÆå “ÁzoÁ “{@
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GÃyüN˛Á∫ MgBr2 N˛Á FN˛ÁF| ÃÓfi EÁsÁ|oΩ Mg+

N˛Á LN˛ EÁÆå osÁ Br- Nz˛ tÁz EÁÆå “ÁzoÁ “{@

H2O N˛Á FN˛ÁF| ÃÓfi EÁsÁ|oΩ H2O LN˛ ú∫™ÁmÏ

uN˛Ãy ßy útÁs| N˛Á ¸√Æ™Áå FN˛ÁF| ÃÓfi GÃ™ı

GúuÀso Ãßy ÃÊÆÁz\N˛Áı Nz˛ EmÏEÁzÊ N˛Á ÆÁzT¢˛¬

“ÁzoÁ “{@ EmÏßÁ∫ N˛y o∫“ “y FN˛ÁF| ¸√Æ™Áå ßy

rÁo uN˛ÆÁ \Á ÃN˛oÁ “{@ Få™ı Nz˛ƒ¬ FoåÁ “y

EÊo∫ “ÁzoÁ “{ uN˛ FN˛ÁF| ÃÓfi N˛Á GúÆÁzT útÁs| Nz˛

VbN˛Áı Nz˛ EÁÆå N˛mÁı Nz˛ u¬Æz uN˛ÆÁ \ÁoÁ “{@

ÃÁzugÆ™ M¬Áz∫ÁFg N˛Á FN˛ÁF| ÃÓfi Nacl “ÁzTÁ@

FÃNz˛ FN˛ÁF| ¸√Æ™Áå N˛y ™ÁfiÁ N˛Áz FÃ üN˛Á∫ rÁo

uN˛ÆÁ \ÁoÁ “¯@

=1 × 23 + 1 × 35.5 = 58.5 u

‘mob g§H$ënZm‘mob g§H$ënZm‘mob g§H$ënZm‘mob g§H$ënZm‘mob g§H$ënZm

h‘ grQ$MwHo$ h¢ {H$ na‘mUw Am¡a EUwAm| Ho$

n[a‘mU ~hþV ZÁzbz hmoVo h¢ Am¡a CgN˛y g§»¶m ~hþV

~‹S>y hmoVy “{& N>moQ>r ‘mÌm Ho$ nXmW© ‘| ^r ~hþV

~‹S>y g§»¶m Ho$ na‘mUw ¶m EUw hmoVz h¢&

18 J«m‘ nmZr ‘| {H$VZz na‘mUw hmoVz h¢?

12 J«m‘ H$m H$m~©Z ‘| {H$VZ z na‘mUw hmoVz h¢?

18 J«m‘ nmZr ‘| ¶m 12 J«m‘ H$m H$m~©Z ‘|

Ã™Áå na‘mUwAm| H$s g§»¶m hmoVy h¡& ¶h EH$

~hþV ~‹S>y g§»¶m h¡& Bg g§»¶m H$mo üX{e©V H$aZo

Ho$ {bE ‘mob H$m Cn¶moJ {H$¶m J¶m h¡& ¶h EH$

g§»¶m go g§~§{YV h¡&

útÁs| Nz˛ LN˛ ™Áz¬ N˛y ÃÊPÆÁ GÃ™ı úÁÆz \Áåz

ƒÁ¬z na‘mUw, AUw, Am¶Z AWdm H$UÁı N˛y g§»¶m

h¡ Omo 12 J«m‘ 12c6 EÁÆÃÁzbÁzú ™ı GúuÀso

EmÏEÁzÊ Nz˛ §∫Á§∫ “ÁzoÁ “{@

{H$gr nXmW© Ho$ EH$ ‘mob ‘| H$Umo§ (na‘mUw,

AUw AWdm Am¶Z) H$r g§»¶m {ZpíMV hmoVr h¡

{OgH$m ‘mZ 6.022X1023 hmoVm h¡& ¶h ‘mZ

àm¶mo{JH$ {d{Y go àmá {H$¶m J¶m h¡& BgH$mo

AmdJmÐmo pñWam§H$ AWdm AmdJJmÐmo g§»¶m H$hVo

h¢ {OgH$mo (NA) go {ZpíMV H$aVo h¢& ¶h Zm‘

Bb¬y d¡km{ZH$ Eo‘rS>rAmo AmdmoJmÐmo (Amedo

Avogadro) Ho$ gå‘mZ ‘| aIm J¶m h¡&

EmÏ ßÁ∫ (EmÏ ßÁ∫ (EmÏ ßÁ∫ (EmÏ ßÁ∫ (EmÏ ßÁ∫ (‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)‘mobma Ðì¶‘mZ)

³¶m Amn OmZVo h¢ ?

gZ² 1896 ‘| {dëhoë‘ AmoñVdmëS> (Wilhelm

Ostwald) Zo ‘mob eãX N˛Á àñVmd {H$¶m Wm

Omo EH$ b¡{Q>Z eãX ‘moëg (moles) go CËnÞ

hmoVm h¡ {OgH$m AW© hmoVm h¡ T>oa (heap or

pile) {H$gr nXmW© N˛Áz na‘mUwAm| AWdm AUwAm|

Ho$ T>oa Ho$ ê$n ‘| {dMma {H$¶m Om gH$Vm h¡&

gZ² 1967 ‘| ‘mob BH$mB© ñdrH$ma H$a br JB©,

Omo na‘mUwAm| Ed§ AUwdm| H$s ~¥hV² g§»¶m H$mo

{Zê${nV H$aZo H$m gabV‘ Cnm¶ h¡&SCERT T
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{MÌ{MÌ{MÌ{MÌ{MÌ-5: AUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌAUw g§H$ënZm H$m {MÌ

AUw

1 J«m. h¡S´>moOZ na‘mUw 6.022 x 1023

h¡S´>moOZ na‘mUw

16 J«m. Am°³grOZ na‘mUw 16 J«m. Am°³grOZ AUw

6.022 x 1023

Am°³grOZ na‘mUw
6.022 x 1023

Am°³grOZ AUw

2 J«m. h¡S´>moOZ AUw
6.022 x 1023

h¡S´>moOZ AUw

∫ ÁÃÁÆuåN˛ üuouN ¿ ˛ÆÁÆ (Types of
chemical reactions)

∫ÁÃÁÆuåN˛ uN¿̨ ÆÁ ™ı ú∫™ÁmÏ å oÁz §åÁL \Áoz “{Ê
EÁ{∫ å “y å…b “Ázoz “̄@ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁ LN˛
üuN¿̨ ÆÁ “{, u\Ã™ı ÃÁáÁ∫mo: ∫ÁÃÁÆuåN˛ úu∫ƒo|å
“ÁzoÁ “{ EÁ{∫ FÃ úu∫ƒo|å ™ı üÁ∫ÊußN˛ útÁs| (EußN Ą́∫N˛)
GnúÁtÁı Ãz ußãå “Ázoz “̄@ ∫ÁÃÁÆuåN˛ üuouN¿̨ ÆÁ ∫ÁÃÁÆuåN˛
§Êáå Nz̨  bÓbåz EÁ{∫ §ååz Ãz Ã©úãå “Ázoy “{ (∫ÁÃÁÆuåN˛
§Êáå Nz̨  §Á∫z ™ı ET¬y N˛qÁ ™ı ú‰jıTz)
∫ÁÃÁÆuåN˛ uN¿˛ÆÁEÁı Nz˛ NÏ˛Z ÃÁ™ÁãÆ üN˛Á∫ åyYz
utL \Á ∫“z “¯@

amgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$maamgm¶{ZH$ à{V{H«$¶mAm| Ho$ àH$ma
(Chemical Combination)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -3

FÃ Tuouƒuá Nz̨  u¬L u∆qN˛ N y̨ Ã“ÁÆoÁ EÁƒ≈ÆN˛ “{@
- ™{Såyu∆Æ™ u∫§å N˛Á LN˛ ZÁzbÁ (3 cm ¬©§Á)

bÏN˛‰gÁ ¬ı@

- ™{Såyu∆Æ™ u∫§å N˛Áz ∫zo Nz˛ N˛ÁT\ Ãz ∫T‰gÁz@

- FÃ bÏN˛‰gz N˛Áz LN˛ uY™bz Ãz úN˛‰gı@

- FÃz uÀúu∫b ¬{©ú ÆÁ §å|∫ N˛y Ã“ÁÆoÁ Ãz \¬ÁLÂ

• EÁúåz MÆÁ tzQÁ?

‘mob H$mo n[a^m{fV H$aZo Ho$ ~mX 1 ‘mob nXmW©
H$m Ðì¶‘mZ kmV H$aZm AmgmZ hmo J¶m& {H$gr
VËd H$m na‘mUw Ðì¶‘mZ, Cg VËd Ho$ Ðì¶‘mZ
H$mo na‘mUw Ðì¶‘mZ BH$mB© (u) ‘| àXmZ H$aVm h¡&
{H$gr VËd Ho$ na‘mUwAm| Ho$ EH$ ‘mob H$m Ðì¶‘mZ
{OgH$mo ‘mobma Ðì¶‘mZ H$hVo h¢& na‘mUwAm| Ho$
‘mobma Ðì¶‘mZ H$mo J«m‘ na‘mUw Ðì¶‘mZ ^r
H$hVo h¢&

CXmhaU Ho$ {bE nmZr N˛Á$ AmpÊdH$ Ðì¶‘mZ
(H2O) =18u.

nmZr Ho$ AmpÊdH$ Ðì¶‘mZ = 18 g
18 u Ho$ nmZr ‘| Ho$db EH$ nmZr Ho$ AUww hmoVm

h¡& bo{H$Z 18 g nmZr ‘| EH$ ‘mob AUw AWm©V²
6.022X1023 AUw hmoVo h¢&
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EÁú tzQıTz uN˛,
™{Såyu∆Æ™ EÁ}MÃy\å ™ı Y™N˛tÁ∫ Ã¢z˛t [ƒÁ¬Á
Ãz \¬oÁ “{ EÁ{∫ Ã¢z˛t YÓm| ™ı úu∫ƒuo|o “ÁzoÁ “{@
Æ“ Ã¢z˛t YÓm| ™{Såyu∆Æ™ EÁ}MÃÁFg N˛“¬ÁÆzTÁ@
2Mg(eÁzÃ) + O2 (T{Ã) J  2MgO (eÁzÃ)  ......... (18)

™{Såyu∆Æ™ EÁ}MÃy\å           EÁ}MÃy\å            ™{Såyu∆Æ™
EÁ}MÃÁFg

FÃ uN¿̨ ÆÁ ™ı ™{Såyu∆Æ™ EÁ{∫ EÁMÃy\å EÁúÃ ™ı
ÃÊÆÁzT N˛∫,˛ åÆÁ útÁs| ™{Såyu∆Æ™ EÁ}MÃÁFg §åÁoz
“̄@ ƒ“ ∫ÁÃÁÆuåN˛ uN¿̨ÆÁ, u\Ã™ı tÁz ÆÁ EuáN˛ EußN Ą́∫N˛
uN¿̨ ÆÁ N˛∫Nz̨  LN˛ åÆÁ útÁs| §åÁoz “̄, ∫ÁÃÁÆuåN˛
ÃÊÆÁz\å ÆÁ ∫ÁÃÁÆuåN˛ ÃÊÆÁzT N˛“¬Áoy “{@
EÁú Æ“ ßy tzQıTz uN˛ ™{Såyu∆Æ™ N˛Áz \§
EÁ}MÃy\å ™ı \¬ÁÆÁ \ÁoÁ “{ oÁz EnÆuáN˛ ™ÁfiÁ
™ı H…™Á ßy Gnúãå “Ázoy “{@
EÁFL ÃÊÆÁz\å uN¿̨ ÆÁ Nz̨  NĮ̈ Z GtÁ“∫mÁı N˛y YYÁ| N˛∫ı@
i. N˛ÁzÆ¬z N˛Á \¬åÁ : \§ N˛ÁzÆ¬z N˛Áz EÁ}MÃy\å
™ı \¬ÁÆÁ \ÁoÁ “{ oÁz N˛Á§|å gÁF| EÁMÃÁFg
Gnúãå “ÁzoÁ “{@

C (eÁzÃ)+ O2 (T{Ã)J CO2 (T{Ã)+ Q H…™yÆ H\Á|..(19)

ii. Eå§Ï^z YÓåz ™ı úÁåy u™¬Á N˛∫ §Ï^Á “ÏEÁ
YÓåÁ §åÁÆÁ \ÁoÁ “¯@

Ca O (eÁzÃ)  + H20 (¸ƒ) JCa (OH) 2 (\¬yÆ)+  Q

H…™yÆ H\Á|.....(20)

eÁzÃ CaO Nz̨  úÁåy Ãz uN¿̨ ÆÁ N˛∫åz ú∫ EnÆuáN˛
™ÁfiÁ ™ı H…™Á Gnúãå “Ázoy “{@ Æut EÁú úÁfi N˛y
tyƒÁ∫Áı N˛Áz ZÏL oÁz EÁúN˛Áz oÁú N˛Á EåÏßƒ “ÁzTÁ@
FÃ üN˛Á∫ N˛y uN¿̨ ÆÁLÂ H…™Áqzúy uN¿̨ ÆÁLÂ N˛“¬Áoy “{@
§Ï̂ z “ÏL (slaked lime)  YÓåz N˛Á VÁz¬, \Áz Ã™yN˛∫m
(20) ™ı ty TF| ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ Ãz Gnúãå “ÁzoÁ “{,
ƒ“ tyƒÁ∫Áı ™ı Ã¢z˛ty N˛∫åz Nz˛ u¬L üÆÁzT ™ı ¬ÁÆÁ
\ÁoÁ “{@ Nz˛u¡∆Æ™ “ÁFg~ÁzMÃÁFg áy∫z-áy∫z “ƒÁ N˛y
N˛Á§|å gÁF EÁMÃÁFg Ãz uN¿˛ÆÁ N˛∫oÁ “{ EÁ{∫
tyƒÁ∫Áı ú∫ Nz˛u¡∆Æ™ N˛Á§Áz|åzb N˛y ú∫o §åÁoÁ “{@
FÃÃz tyƒÁ∫Áı ú∫ Ã¢z˛t Y™N˛ EÁ \Áoy “{@

uƒVbå uN¿̨ ÆÁ (Decompostion Reaction)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -4
- Mƒså å¬y (boiling tube) ™ı sÁz‰gÁ ÃÁ N{̨ u¡∆Æ™

N˛Á§Áz|åzb (YÓåz N˛Á úns∫) ¬ı@
- CnH$aUm| H$mo {MÌ -8 Ho$ AZwgma ì¶dpñWV

{H${OE&
- å¬y N˛Áz uÀüb ¬¯ú N˛y [ƒÁ¬Á ™ı T∫™ N˛∫ı@
- E§ uYfi ™ı §oÁL EåÏÃÁ∫ LN˛ \¬oy “ÏF|

oy¬y uåN˛¬oy “ÏF| T{Ã Nz˛ úÁÃ ¬z \ÁÆı@
- EÁúåz MÆÁ tzQÁ?

EÁú tzQıTz uN˛ ™ÁuYÃ N˛y oy¬y §Ï^ \Áoy “{@

uYfi-6: ™{SåyuΔÆ™ u∫§å N˛Á
\¬åÁ

uYfi-7: CaO EÁ{∫ úÁåy N˛y
uN¿̨ ÆÁ Ãz §Ï̂ Á “ÏEÁ YÓåÁ

Beaker

Water

CaO
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Hú∫ ty “ÏF| Tuouƒuá ™ı, N{˛u¡∆Æ™ N˛Á§Áz|åzb N˛Áz
T∫™ N˛∫åz ú∫ ƒ“ N{˛u¡∆Æ™ EÁ}MÃÁFg EÁ{∫
N˛Á§|å gÁF EÁ}MÃÁFg ™ı bÓb \ÁoÁ “{@

        T™| N˛∫åÁ

CaCO3 (eÁzÃ) –––––J CaO(eÁzÃ) + CO2 (T{Ã) .. (21)

YÓåz N˛Á úns∫                                  u§åÁ §Ï^Á YÓåÁ

\§ LN˛ útÁs| tÁz ÆÁ EuáN˛ útÁsÁz˙ ™ı bÓboÁ “{ oÁz
GÃz oÁúyÆ uƒVbå uN¿˛ÆÁ N˛“oz “{@ \§ uƒVbå
uN¿˛ÆÁ H…™Á Nz˛ tΩƒÁ∫Á Ã©úãå “Ázoy “{ GÃz oÁúyÆ
uƒVbå (Thermal Decomposition) N˛“oz “¯@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -5

- Mƒså å¬y ™ı 0.5 T¿Á™ ¬zg åÁFb~zb ¬yu\L@
- ú∫Q å¬y “Áz¡g∫ Ãz Mƒså å¬y N˛Áz úN˛‰gz@
- Mƒså å¬y N˛Áz T∫™ N˛∫zÊ (uYfi 9)

- ú∫Q å¬y ™ı “ÏL úu∫ƒo|åÁı N˛Áz åÁzb N˛yu\L@
- EÁúåz MÆÁ tzQÁ?
¬zg åÁFbz~b N˛Áz T∫™ N˛∫åz ú∫ ƒ“ ¬zg EÁ}MÃÁFg,
EÁ}MÃy\å EÁ{∫ åÁFb~Áz\å EÁ}MÃÁFg ™ı bÓb \ÁoÁ
“{@ EÁúåz Mƒså å¬y ™ı Ãz uåN˛¬oz “ÏL ¬Á¬ ßÓ∫z
áÏÂL N˛Áz tzQÁ “ÁzTÁ Æ“ ¬Á¬ ßÓ∫Á áÏÂEÁ åÁFb~Áz\å
EÁ}MÃÁFg (NO2) N˛“¬ÁoÁ “{@

          oÁú

2Pb (NO3)2(eÁzÃ) –––––J2PbO(eÁzÃ)+4NO2 (T{Ã)  +  O2 (T{Ã)  ..... (22)
¬zg åÁFb~zb               ¬zg EÁ}MÃÁFg      åÁFb~Áz\å gÁF EÁMÃÁFg       EÁMÃy\å

Æ“ ßy oÁúyÆ uƒVbå N˛y uN¿˛ÆÁ “{@
EÁFL NÏ˛Z EÁ{∫ uƒVbå ÆÁ uƒÆÁz\å uN¿˛ÆÁLÂ tzQz@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -6
- LN˛ õ¬ÁuÀbN˛ ™T ¬ı@ GÃN˛y å¬y ™ı tÁz Zzt

N˛yu\L@
- tÁz LN˛ Zzty ∫§∫ N˛ÁN|̨  Ãz Gå ZztÁı N˛Áz §Êt N˛∫ı@
- Få ∫§∫ N˛ÁN˛Áz˙ ™ı tÁz N˛Á§|å Nz˛ L¬zMb~Ázg

üuƒ…b N˛∫ı@
- uYfi ™ı t∆Á|L EåÏÃÁ∫ Få L¬zMb~ÁzgÁı N˛Áz 9V

§{b∫y Ãz \Áz‰g tı@
- ™T ™ı úÁåy ß∫ tı oÁuN˛ L¬zMb~Ázg úÁåy ™ı gÓ§ \ÁÆı@
- úÁåy ™ı NÏ˛Z §ÓÂtz oåÏ Ã¡°ÆÓu∫N˛ E©¬ N˛y

u™¬Á tı@
- tÁz úÁåy Ãz ß∫y ú∫Q åu¬ÆÁÂ ¬zN˛∫ Gã“ı

N˛Á§|å Nz˛ L¬zMb~ÁzgÁı ú∫ G¬bÁ ∫Q tyu\L@
- u§\¬y N˛y áÁ∫Á üƒÁu“o N˛∫z EÁ{∫ GúN˛∫m N˛Áz

u§åÁ u“¬ÁÆz NĮ̈ Z tz∫ Nz̨  u¬L ZÁz‰g tı@
• EÁú ú∫Q å¬y ™ı MÆÁ tzQıTz?

uYfi-9:¬zg åÁFb~zb N˛Áz T∫™ N˛∫åÁ EÁ{∫
åÁFb~Áz\å EÁ}MÃÁFg N˛Á uåN˛¬åÁ

Àb{lg

M¬̄ú

ƒÁ“N˛ å¬y

NO2

T{Ã
ÃÊT¿Á“N˛ \Á∫

Mƒså
å¬y

§ÏÊÃå §å|∫

uYfi-8: N{̨ u¡ΔÆ™ N˛Á§Áz|åzb N˛Á \¬åÁ EÁ{∫ uåN˛¬åz ƒÁ¬y T{Ã N˛Á úu∫qm

Àb{lg

§ÏÊÃå §å|∫

M¬{ú

ƒÁ“N˛ å¬y

Mƒså å¬y

N{˛u¡ΔÆ™ N˛Á§Áz|åzb

\¬oy ™ÁuYÃ N˛y oy¬y

§ÏÃy ™ÁuYÃ N˛y oy¬y

¬zg åÁFb~zb
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EÁú tÁzåÁı L¬zMb~ÁzgÁı ú∫ T{Ã Nz˛ §Ï¬§Ï¬Áı N˛Á GeåÁ
tzQıTz@ Æz §Ï¬§Ï¬z ú∫Q å¬y Nz˛ úÁåy N˛Áz uƒÀsÁuúo
N˛∫oz “¯@
MÆÁ tÁzåÁı ú∫Qåu¬ÆÁı ™ı LN˛fi “ÏF| T{Ã N˛Á EÁÆoå
Ã™Áå “{?
\{Ãz “y tÁzåÁı ú∫Qåu¬ÆÁÂ T{Ã Ãz ß∫ \Áoy “¯, Gã“ı
ÃÁƒáÁåy úÓƒ|N˛ §Á“∫ uåN˛Á¬ı EÁ{∫ Gå™ı ß∫y T{Ã
N˛Á ú∫yqm N˛∫ı@ tÁzåÁı ú∫Qåu¬ÆÁı Nz˛ ™ÏÂ“ Nz˛ úÁÃ
\¬oy “ÏF| ™Áz™§y ¬ÁN˛∫ tÁzåÁı T{ÃÁı N˛Á E¬T-
E¬T ú∫yqm N˛∫ı@

• ünÆzN˛ úu∫uÀsuo ™ı EÁú MÆÁ uå∫yqm N˛∫oz “̄?
MÆÁ EÁú ú∫Qå¬y ™ı GúuÀso T{Ã N˛Á EåÏ™Áå
¬TÁ ÃN˛oz “¯?
Hú∫ ty “ÏF| uN¿˛ÆÁ ™ı uƒ˘Ïo áÁ∫Á üƒÁu“o N˛∫åz
ú∫ úÁåy “ÁFg~Áz\å EÁ{∫ EÁ}MÃy\å ™ı uƒVubo “Áz
\ÁoÁ “{@

      uƒ˘Ïo EúVbå

2H2O (¸ƒ) –––––J 2 H2 (T{Ã) + O2 (T{Ã)...... (23)
FÃ üN˛Á∫ N˛Á EúVbå uƒ Ï̆o EúVbå N˛“¬ÁoÁ “{@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -7
- V‰gy Nz̨  N˛ÁÊY ™ı E¡ú ™ÁfiÁ ™ı uÃ¡ƒ∫ §¿Áz™ÁFg ¬yu\L@
- uÃ¡ƒ∫ §¿Áz™ÁFg N˛Á ∫ÊT tzuQL@
- V‰gy Nz̨  N˛ÁÊY NĮ̈ Z sÁz‰gy tz∫ Nz̨  u¬L ÃÓÆ| üN˛Á∆ ™ı ∫uQL@
- E§ uÃ¡ƒ∫ §¿Áz™ÁFg ™ı ∫Qı@
• EÁúåz MÆÁ úu∫ƒo|å tzQÁ?

• MÆÁ uÃ¡ƒ∫ §¿Áz™ÁFg N˛Á ∫ÊT úu∫ƒuo|o “ÏEÁ?

ÃÓÆ| üN˛Á∆ ™ı uÃ¡ƒ∫ §¿Áz™ÁFg YÁÂty EÁ{∫ §¿Áz™yå ™ı
u§Vubo “Áz \ÁoÁ “{@ “¡Nz˛ úy¬z ∫ÊT N˛Á uÃ¡ƒ∫
§¿Áz™ÁFg ÃÓÆ| üN˛Á∆ Nz˛ N˛Á∫m ßÓ∫z ∫ÊT (grey) ™ı
úu∫ƒuo|o “Áz \ÁoÁ “{@
                    ÃÓÆ| üN˛Á∆

2AgBr(eÁzÃ) –––––J 2 Ag (eÁzÃ) + Br2 (T{Ã)

Æ“ uƒVbå N y̨ uN¿̨ÆÁ ÃÓÆ|üN Ą́∆ N y̨ GúuÀsuo ™ı Ã©úãå
“Ázoy “{ EÁ{∫ FÃ üN Ą́∫ N y̨ uN¿̨ÆÁEÁı N Ą́z üN Ą́∆ ∫ÁÃÁÆuåN˛
üuouN¿̨ÆÁ (Photo chemical Reactions) N˛“oz “̄@
Hú∫ ty “ÏF| Ãßy uƒVbå uN¿˛ÆÁEÁı ™ı EußN˛Á∫N˛Áı
N˛Áz GnúÁtÁı ™ı úu∫ƒuo|o N˛∫åz Nz˛ u¬L H…™Á,
üN˛Á∆ ÆÁ uƒ˘Ïo Nz˛ øú ™ı H\Á| N˛y EÁƒ≈ÆN˛oÁ
“Ázoy “{@ Æz Ãßy uN¿˛ÆÁLÂ H…™Á∆Áz y “Ázoy “¯@
uå©å TuouƒuáÆÁÂ N˛∫ı :
i) LN˛ V‰gy Nz˛ N˛ÁÊY ™ı E¡ú ™ÁfiÁ ™ı AgCl

(uÃ¡ƒ∫ M¬Áz∫ÁFg) ¬ı EÁ{∫ GÃz ÃÓÆ|üN˛Á∆ ™ı
sÁz‰gy tz∫ Nz˛ u¬L ∫Qı@ “Ázåz ƒÁ¬z úu∫ƒo|å N˛Á
uå∫yqm N˛∫ı@

ii) Mƒså å¬y ™ı ¢z̨ ∫Ã Ã¡¢z̨ b Nz̨  NĮ̈ Z ™umß (Crys-
tals) ¬ı EÁ{∫ GÃz uÀúu∫b ¬̄ú ú∫ T∫™ N˛∫ı@

iii) LN˛ ú∫Q å¬y ™ı ¬TßT 2 T¿Á™ §zu∫Æ™
“ÁFg~Á zMÃÁFg ¬ı@ FÃ™ı ¬TßT 1 T¿Á™
E™ÁzuåÆ™ gÁ¬ı EÁ{∫ N˛ÁÊY N˛y Z‰g Ãz u™¬ÁLÂ@
ú∫Q å¬y N˛Áz Eúåy “sz¬y Ãz ZÓÂL@

EÁúåz MÆÁ tzQÁ?

uYfi-10: úÁåy N˛Á uƒ Ï̆o EúVbå

O2 H2

–áåÁT¿ JmÁT¿

õ¬ÁuÀbN˛ ™T

ú∫Qåu¬ÆÁÂ

E©¬yNw˛o
\¬

Switch

+

T¿z¢˛ÁFb N˛y Z‰gz

9 V
§{b∫y

uYfi-11(a): uÃ¡ƒ∫ §¿Áz™ÁFg (“¡N˛Á úy¬Á ∫ÊT)

uYfi-11(b): ÃÓÆ| üNĄ́Δ NĄ́ üßÁƒ (ßÓ∫z ∫ÊT NĄ́) (grey) áÁoÏ-YÁÂty
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uƒÀsÁúå uN¿̨ ÆÁLÂ (Displacement reaction)

uƒÀsÁúåÁ üuouN¿˛ÆÁEÁzÊ ™ı ÆÁ{uTN˛ N˛Á LN˛
onƒ tÓÃ∫z onƒ N˛Áz üuoÀsÁuúo N˛∫, GÃN˛Á ÀsÁå
T¿“m N˛∫oÁ “{@

E©¬ EÁ{∫ qÁ∫ Ãz “{g~Áz\å N˛Á uƒÀsÁúå@
ÃÁáÁ∫mo: \Áz áÁoÏ EuáN˛ uN¿˛ÆÁ∆y¬ “Ázoy “{

ƒ“ “{g~Áz\å N˛Áz E©¬ Ãz uƒÀsÁuúo N˛∫oy “{@
E§ “™ uå©å uN¿˛ÆÁN˛¬Áú ™ı FÃ üuouN¿˛ÆÁ

N˛Á uå∫yqm N˛∫ıTz@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -8
- LN˛ ∆ÊMƒÁN˛Á∫ õ¬ÁÀN˛ ™ı E¡ú ™ÁfiÁ ™ı u„\ÊN˛

N˛Á YÓm| ¬yu\L@
- FÃ™ı oåÏ “ÁFg~ÁzM¬Ázu∫N˛ E©¬ áy∫z-áy∫z u™¬ÁFL@

- E§ LN˛ TÏ£§Á∫Á ¬zN˛∫ GÃz ∆ÊMƒÁN˛Á∫ °¬ÁÀN˛
Nz˛ ™ÏÂ“ ú∫ §ÁÂá tı@

- ∆ÊMƒÁN˛Á∫ °¬ÁÀN˛ LƒÊ TÏ£§Á∫z ™ı EÁÆz úu∫ƒo|åÁı
N˛Áz uåN˛b Ãz tzQı@

- EÁúåz MÆÁ tzQÁ?

EÁú VÁz¬ ™ı Ãz T{Ã Nz˛ §Ï¬§Ï¬Áı N˛Á GeåÁ EÁ{∫
TÏ£§Á∫z N˛Á ¢Ó˛¬åÁ tzQ ÃN˛oz “¯  (uYfi 12b) u„\ÊN˛
Nz˛ bÏN˛‰gz oåÏ “ÁFg~ÁzM¬Ázu∫N˛ E©¬ Ãz üuouN¿˛ÆÁ
N˛∫oz “¯ EÁ{∫ “ÁFg~Áz\å T{Ã N˛Áz ™ÏMo N˛∫oz “¯@
\{ÃÁ uN˛ åyYz utQÁÆÁ TÆÁ “{@

Zn (eÁzÃ) + 2HCl (\¬yÆ) J ZnCl2(\¬yÆ) + H2 ({T{Ã)

üuouN¿˛ÆÁ (25) ™ı u„\ÊN˛ åz “ÁFg~ÁzM¬Ázu∫N˛ LuÃg ™ı
Ãz “ÁFg~Áz\å N˛Áz uƒÀsÁuúo N˛∫Nz˛ GÃN˛Á ÀsÁå
u¬ÆÁ@ Æ“ uƒÀsÁúå üuouN¿˛ÆÁ “{@

ƒ“ ∫ÁÃÁÆuåN˛ üuouN¿˛ÆÁ u\Ã™ı LN˛ onƒ uN˛Ãy
útÁs| ™ı Ãz LN˛ onƒ N˛Áz “bÁN˛∫ GÃN˛Á ÀsÁå ¬zoÁ
“{ uƒÀsÁúå üuouN¿˛ÆÁ N˛“¬Áoy “{@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -9
- tÁz ¬Áz“z N y̨ N y̨¬ ¬zN˛∫ Gã“z ∫zo úzú∫ Ãz ÃÁ¢˛ N˛∫ ¬ı@
- tÁz ú∫Qå¬y ¬zN˛∫ GÃ ú∫ A EÁ{∫ B u¬Q tÁz@
- ünÆzN˛ ú∫Qå¬y ™ı ¬TßT 10u™.¬y. N˛Á}ú∫

Ã¡¢z˛b N˛Á VÁz¬ ¬ı@ A ú∫Qå¬y Nz˛ VÁz¬ ™ı
LN˛ ¬Áz“z N˛y N˛y¬ gÏ§ÁzLÂ EÁ{∫ GÃz u§åÁ
u“¬ÁL  20 u™åb Nz˛ u¬L ZÁz‰g tı@

- tÓÃ∫y N˛y¬ EÁ{∫ ú∫Qå¬y E¬T ∫QzÊ@
- E§ N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ ™ı Ãz N˛y¬ uåN˛Á¬

N˛∫ GÃN˛y oÏ¬åÁ E¬T ∫Qy TF| tÓÃ∫y N˛y¬
Ãz N˛∫ı@ (uYfi 13(a) tzQı)

fig-12(a)

fig-12(b)

oåÏ HCl
ΔÊMƒÁN˛Á∫
°¬ÁÀN˛

u„\ÊN˛ YÓm|

ΔÊMƒÁN˛Á∫ °¬ÁÀN˛

u„\ÊN˛ YÓm|

TÏ£§Á∫Á

oåÏ HCl

N˛ÁN˛|

uYfi-13(a):N˛Á}ú∫ Ã¡¢z̨ b Nz̨  VÁz¬ ™ı gÓ§y
¬Áz“z N˛y N˛y¬
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- tÁzåÁı ú∫Qåu¬ÆÁı Nz˛ VÁz¬Áı N˛y oÏ¬åÁ N˛∫ı@
(uYfi 13(b) tzQı)

- EÁúåz MÆÁ úu∫ƒo|å tzQÁ?

EÁú tzQıTz uN˛ N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ ™ı gÓ§y N˛y¬
¬Á¬ ßÓ∫z ∫ÊT N˛y “Áz \Áoy “{@ ú∫Q å¬y ‘A’ N˛Á
åy¬Á ∫ÊT N˛Á N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ N˛Á ∫ÊT
úu∫ƒuo|o “Áz \ÁoÁ “{@

FÃ Tuouƒá ™ı “Ázåz ƒÁ¬y ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ FÃ
üN˛Á∫ “{:

Fe (eÁzÃ)  +  CuSO4 (\¬yÆ) JFeSO4 (\¬yÆ) + Cu (eÁzÃ)

 Ã¡¢z˛b N˛y oÏ¬åÁ ™ı ¬Áz“Á [ÆÁtÁ ÃuN¿˛Æ “{,
Eo: ¬Áz“Á N˛Á}ú∫ Ã¡¢z˛b Nz˛ VÁz¬ ™Êz Ãz oÁÂ§z N˛Áz
uƒÀsÁuúo N˛∫oÁ “{@ Æ“ uƒÀsÁúå üuouN¿˛ÆÁ N˛Á
tÓÃ∫Á GtÁ“∫m “{@

uƒÀsÁúå üuouN¿˛ÆÁ Nz˛ NÏ˛Z EãÆ GtÁ“∫m åyYz
utL “¯ :

i)   Zn(eÁzÃ) +2AgNO3 (\¬yÆ) JZn (NO3)2 (\¬yÆ)+ 2
Ag (eÁzÃ)

ii)  Pb (eÁzÃ) +CuCl2 (\¬yÆ)JPbCl2 (\¬yÆ) + Cu (eÁzÃ)

uYfi-13(b):¬Áz“z N˛y N˛y¬ EÁ{∫ NÁ}ú∫ Ã¡¢z̨ b Nz̨  VÁz¬
N˛Á üÆÁzT Ãz ú“¬z EÁ{∫

ú≈YÁo N˛y oÏ¬åÁ

A

B

tΩuƒ uƒÀsÁúå uN¿̨ ÆÁ (Double displacement reaction)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -10
- sÁz‰gy ™ÁfiÁ ™ı ¬zzg åÁFb~zb ¬zN˛∫ GÃz 5.0

u™¬y. EÁÃƒå \¬ (distilled water) ™ı
LN˛ ú∫Q å¬y ™ı VÁzu¬L@

- FÃy üN˛Á∫ sÁz‰gy ™ÁfiÁ ™ı úÁzbzu∆Æ™ EÁÆÁzgÁFg
¬zN˛∫ GÃz ßy 5 u™¬y úÁåy ™ı VÁzu¬L@

- ¬zg åÁFb~zb Nz˛ VÁz¬ N˛Áz úÁzbzu∆Æ™ EÁÆÁzgÁFg
Nz˛ ÃÁs u™¬ÁFL@

- EÁúåz MÆÁ tzQÁ?
LN˛ úy¬z ∫ÊT N˛Á útÁs|, \Áz úÁåy ™zÊ EVÏ¬å∆y¬ “{,
Æ“ úÁzbÁu∆Æ™ EÁÆÁzgÁFg N˛Á Eƒqzú “{@
 Pb (NO3) 2(\¬yÆ)+2KI (\¬yÆ)JPbI2 (eÁzÃ)+2KNO3 (\¬yÆ)

¬zg åÁFb~zb úÁzbzu∆Æ™ EÁÆÁzgÁFg ¬zgEÁÆÁzgÁFg        úÁzbzu∆Æ™ åÁFb~zb

Æ“ LN˛ tΩuƒ uƒÀsÁúå uN¿̨ ÆÁ “{ @ Æut tÁz EußN˛Á∫N˛
Eúåz EÁÆåÁı (ions)  N˛Áz EÁúÃ ™ı §t¬ı,  tÁz åÆz
útÁs| §åÁoz “¯, oÁz GÃ uN¿˛ÆÁ N˛Áz tΩuƒ uƒÀsÁúå
(double displacement) N˛“oz “̄@
tΩuƒ uƒÀsÁúå Nz˛ EãÆ GtÁ“∫m FÃ üN˛Á∫ “{ :
1) ÃÁzugÆ™ Ã¡¢z̨ b uƒ¬Æå N˛Áz Æut §zu∫Æ™ M¬Áz∫ÁFg Nz̨
VÁz¬ ™ı u™¬ÁLÂ oÁz §zu∫Æ™ Ã¡¢z˛b N˛Á Ã¢z˛t Eƒqzú EÁ{∫
ÃÁzugÆ™ M¬Áz∫ÁFg N˛Á uƒ¬Æå üÁõo “ÁzoÁ “{@

uYfi-14: ¬zg EÁÆÁzgÁFg EÁ{∫ úÁzbzuΔÆ™ åÁFb~zb
N˛Á §ååÁ

Pb(NO3)2

KI

Lead

KNO3
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Na2SO4 (\¬yÆ)+ BaCl2 (\¬yÆ)J BaSO4(eÁzÃ)+2 NaCl (\¬yÆ)

2) ÃÁzugÆ™ “ÁFg~ÁMÃÁFg “ÁFg~ÁzM¬Ázu∫N˛ LuÃg Ãz
üuouN¿̨ ÆÁ N˛∫, ÃÁzugÆ™ M¬Áz∫ÁFg EÁ{∫ úÁåy §åÁoÁ “{@

NaOH (\¬yÆ) + HCl(\¬yÆ) J  NaCl(\¬yÆ) + H2O(¸ƒ)

ÃÁzugÆ™ “ÁFg~ÁMÃÁF\   “ÁFg~ÁzM¬Ázu∫N˛ E©¬ ÃÁzugÆ™ M¬Áz∫ÁFg      úÁåy

3) ÃÁzugÆ™ M¬Áz∫ÁFg ∆yV¿oÁ Ãz uÃ¡ƒ∫ åÁFb~zb Ãz
u™¬N˛∫ uÃ¡ƒ∫ M¬Áz∫ÁFg N˛Á Eƒqzú EÁ{∫ ÃÁzugÆ™
åÁFbz~b §åÁoÁ “{@

NaCl (\¬yÆ) + AgNO3(\¬yÆ) J AgCl(eÁzÃ) + NaNO3(\¬yÆ)

EÁ}MÃyN˛∫m EÁ{∫ EƒN˛∫m (Oxidation and Reduction)

EÁ}MÃyN˛∫m (Oxidation) ƒ“ üuouN¿˛ÆÁ “{ u\Ã™ı
EÁ}MÃy\å Ãz ÃÊÆÁzT “ÁzoÁ “{ ÆÁ “ÁFg~Áz\å T{Ã
™ÏMo “Ázoy “{@

EƒN˛∫m (Reduction) ƒ“ üuouN¿˛ÆÁ “{ u\Ã™ı
“ÁFg~Áz\å Ãz ÃÊÆÁzT “ÁzoÁ “{ ÆÁ EÁ}MÃy\å ™ÏMo
“Ázoy “{@

EÁFL, “™ FÃz Àú…b øú Ãz Ã™^åz Nz˛ u¬L uå©å
üÆÁzT N˛∫ı@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -11
- LN˛ úÁfi (china dish) ™ı ¬TßT 1.0 T¿Á™ oÁÂ§z

N˛Á (copper) YÓm| ¬ı@
- úÁfi N˛Áz LN˛ uoúÁF| ú∫ N˛y \Á¬y ú∫ ∫Qı@
- FÃz §ÏÊÃå §å|∫ ÆÁ uÀúu∫b ¬¯ú Ãz T∫™ N˛∫ı@
- MÆÁ EÁúN˛Áz oÁÊ§z Nz˛ YÓm| Nz˛ ∫ÊT ™ı N˛ÁzF|

úu∫ƒo|å utQÁF| utÆÁ@
EÁú tzQıTz uN˛ oÁÂ§z N˛y Hú∫y Ão“ N˛Á¬y ú‰g TF| “{@
• oÁÂ§z N˛z ∫ÊT ™ı úu∫ƒo|å MÆÁı “ÏEÁ?
• oÁÂ§z N˛y Ão“ ú∫ §åÁ N˛Á¬z ∫ÊT N˛Á útÁs|

MÆÁ “{?

FÃ uN¿̨ ÆÁ ™ı oÁÊ§Á T∫™ N˛∫åz ú∫ ƒÁÆÏ™Êg¬ Nz̨
EÁ}MÃy\å Ãz üuouN¿̨ ÆÁ N˛∫Nz̨  N˛Á}ú∫ EÁ}MÃÁFg
(Cuo) §åÁoÁ “{@ Æ“ üuouN¿̨ ÆÁ åyYz utQÁF| TF| “{@

   
T∫™

Cu(eÁzÃ)+ O2(T{Ã)  
–––––J  2 CuO(eÁzÃ)

Æ“ÁÂ N˛Á}ú∫ (oÁÂ§Á) EÁ}MÃy\å Ãz ÃÊÆÁzT N˛∫oÁ “{
EÁ{∫ N˛Á}ú∫ EÁ}MÃÁFg §åÁoÁ “{@ Æ“ÁÂ EÁ}MÃy\å
\Ï‰goy “{ ÆÁ EÁ}MÃy\å N˛Á ¬Áß u™¬oÁ “{ EÁ{∫
FÃ üuN¿˛ÆÁ N˛Áz EÁ}MÃyN˛∫m (oxidation) N˛“oz “¯@

E§ Hú∫ N˛y üuN¿˛ÆÁ ™ı üÁõo T∫™ N˛Á}ú∫
EÁ}MÃÁFg ú∫ “{g~Áz\å T{Ã üƒÁu“o N˛yu\L EÁ{∫
úu∫ƒo|å N˛Á uå∫yqm N˛yu\L@

      Heat

CuO(eÁzÃ)    +   H2(T{Ã)
–––––J  Cu(eÁzÃ) + H2O (T{Ã)

fig-15(a):
N˛Á¬Á N˛Á}ú∫ EÁ}MÃÁFg

uYfi-15(b): N˛Á}ú∫ Nz̨  EÁMÃyN˛∫m Ãz
N˛Á}ú∫ EÁ}MÃÁFg

YÁFåÁ ugΔ
™ı N˛Áú∫

YÓm|

oÁ∫N˛y \Á¬y

ufiúÁt
Àb{lg

§ÏÊΔå
§å|∫
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• EÁúåz MÆÁ tzQÁ?
• MÆÁ N˛Á}ú∫ EÁ}MÃÁFg Nz˛ N˛Á¬z ∫ÊT ™ı N˛ÁzF|

úu∫ƒo|å “ÏEÁ “{@

EÁú tzQıTz uN˛ oÁÂ§z N˛y N˛Á¬y úo| ßÓ∫y “Ázåz ¬Ty,
MÆÁıuN˛ N˛Á}ú∫ EÁ}MÃÁFg EúåÁ EÁ}MÃy\å QÁz
tzoÁ “{ EÁ{∫ u¢˛∫ Ãz N˛Á}ú∫ (oÁÂ§Á) üÁõo “Áz \ÁoÁ
“{@ FÃ üuouN¿˛ÆÁ ™ı EÁ}MÃy\å ™ÏMo “Áz \Áoy “{,
ÆÁ EÁ}MÃy\å N˛y N˛™y “Áz \Áoy “{ EÁ{∫ Æ“
üuN¿˛ÆÁ EƒN˛∫m (Reduction) N˛“¬Áoy “{@

Hú∫ ty “ÏF| uN¿˛ÆÁ ™ı H2 N˛Á ¬Áß u™¬oÁ “{ EsÁ|o
“ÁFg~Áz\å \Ï‰goy “{@ FÃ uN¿˛ÆÁ “Áz EƒN˛∫m uN¿˛ÆÁ
N˛“oz “¯@

ÃÁ™ÁãÆo: LN˛ “y uN¿˛ÆÁ ™ı EÁ}MÃyN˛∫m EÁ{∫
EƒN˛∫m tÁzåÁı “Ázoz “̄@ Æut LN˛ útÁs| EÁ}MÃyNw̨ o
“ÁzoÁ “{ oÁz tÓÃ∫z útÁs| N˛Á EƒNw̨ o “ÁzoÁ “{@ LzÃy
uN¿̨ ÆÁLÂ EÁ}MÃyN˛∫m üuo uN¿̨ ÆÁLÂ (oxidation-re-

duction) ÆÁ ∫zgÁ}MÃ uN¿̨ ÆÁLÂ (redox) N˛“¬Áoy “̄@

CuO EÁ{∫ H2 uN¿˛ÆÁ ™ı CuO N˛Á GúYÆå “ÏEÁ
EÁ{∫ H2 N˛Á EÁ}MÃyN˛∫m (GúYÆå) “ÏEÁ “{@

∫zgÁ}MÃ (GúÁúY∫Á) uN¿̨ ÆÁEÁı Nz̨  NĮ̈ Z EãÆ GtÁ“∫m :

i)  2 Fe2O3(eÁzÃ)   +   3C(eÁzÃ) J  4 Fe (eÁzÃ)  +   3CO2 (T{Ã)

ii) 2 PbO (eÁzÃ)  + C(eÁzÃ)  J   2Pb(eÁzÃ)   +   CO2 (T{Ã)

MÆÁ EÁúåz Eúåz t{uåN˛ \yƒå ™ı GúÁYÆå ÆÁ
EÁ}MÃyN˛∫m N˛y uN¿˛ÆÁLÂ tzQy “¯
(Have you observed the effects of oxidation
reactions in daily life)

ÃÊqÁ∫m (Corrosion):
EÁúåz Eƒ≈Æ tzQÁ “ÁzTÁ uN˛ oÁ„\Á N˛bÁ “ÏEÁ Ãz§
NĮ̈ Z Ã™Æ ú≈YÁo N˛Á¬Á “Áz \ÁoÁ “{@ Y™N˛tÁ∫ ¬Áz“z
N˛y Yy\ı áy∫z-áy∫z ßÓ∫y “Ázåz ¬Toy “̄, Æut Gã“ı NĮ̈ Z
utåÁı oN˛ QÏ¬Á ZÁz‰g utÆÁ \ÁÆ@ úbÁNz̨  \¬Áåz Ãz
YN˛ÁYÁ̄á üN˛Á∆ EÁ{∫ Ã¢z̨ t áÏÂEÁ Gnúãå “ÁzoÁ “{@

• Æz úu∫ƒo|å N{˛Ãz “Ázoz “¯?
Æz Ãßy EÁ}MÃyN˛∫m üuN¿˛ÆÁ Nz˛ GtÁ“∫m “{@
EÁFL tzQı N{˛Ãz?
Ãz§, åÁ∆úoy, Nz˛¬Á, EÁ¬Ó EÁut ™ı LN˛ üN˛Á∫ N˛Á
LÊ\ÁF™ úÁÆÁ \ÁoÁ “{ u\Ãz úÁ}¬yu¢˛åÁ}¬ EÁ}MÃygz„\
ÆÁ bÁÆ∫ÁzuÃåz„\ N˛“oz “¯@ Æ“ ƒÁÆÏ™lg¬ N˛y
EÁ}MÃy\å Ãz üuouN¿˛ÆÁ N˛∫˛ ¢˛¬Áı N˛y Ão“ N˛Á
∫ÊT úu∫ƒuo|o N˛∫ tzoÁ “{@

uYfi-16: N˛Á}ú∫ EÁ}MÃÁFg N˛Á EƒN˛∫m (Reduction)

H2 T{Ã úÁåy
(ƒÁ…ú)

§ÏÊÃå §å|∫Àb{lg

N˛ÁÊY N˛y å¬y

N˛Á¬Á N˛Á}ú∫ EÁ}MÃÁFg
N˛ÁN|˛

uYfi-17: ¬Áz“z ú∫ \ÊT ¬TåÁ
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¬Áz“z N˛Á ßÓ∫Á “Áz \ÁåÁ, \§ FÃz sÁz‰gz Ã™Æ Nz˛ u¬L
å™ “ƒÁ ™ı QÏ¬Á ZÁz‰g utÆÁ \ÁoÁ “{, \ÊT ¬TåÁ
N˛“¬ÁoÁ “{@ ™Ó¬ øú Ãz Æ“ uN¿˛ÆÁ EÁ}MÃyN˛∫m “y
“{ u\Ã™ı úÁåy EÁ{∫ EÁ}MÃy\å tÁzåÁı N˛y EÁƒ≈ÆN˛oÁ
“Ázoy “{@ EÁ}MÃy\å uƒ“yå úÁåy ÆÁ ÃÓQy “ƒÁ ™ı
¬Áz“z ™ı \ÊT å“Î ¬ToÁ@
úbÁQz \¬Áåz ú∫ EåzN˛ üN˛Á∫ Nz˛ ∫ÃÁÆåÁı N˛Á
GúYÆå ÆÁ EÁ}MÃyN˛∫m “ÁzoÁ “{@
• MÆÁ EÁúåz oÁÂ§z N˛y ƒÀoÏEÁı ú∫ ∫ÊT N˛y ú∫o

tzQy “{?
NĮ̈ Z áÁoÏEÁı N˛Áz \§ “ƒÁ ™ı QÏ¬Á ZÁz‰g utÆÁ \ÁoÁ
“{ ÆÁ \§ ƒz uN˛Ãy LuÃg (E©¬) Nz̨  Ã©úN|̨  ™ı EÁoy
“̄, oÁz GåN˛y Ão“ ú∫ Gå áÁoÏEÁı Nz̨  EÁMÃÁFg N˛y
ú∫o §ååz Nz̨  N˛Á∫m ƒz ™u¬å (Tarnish) ú‰g \Áoy
“̄@ Æ“ üuN¿̨ ÆÁ ÃÊqÁ∫mÃÊqÁ∫mÃÊqÁ∫mÃÊqÁ∫mÃÊqÁ∫m N˛“¬Áoy “{@
åyYz utL TÆz GtÁ“∫mÁı N˛Áz tzQı :

i. oÁÂ§z ú∫ “∫y úo| §ååÁ (uYfi (18) tzQı)

2Cu    +    O2     J 2CuO

ÃÊqÁ∫m (corrosion) áÁoÏEÁı N˛Á EÁ}MÃy\uåo
q∫m “{@
ÃÊqÁ∫m Ãz N˛Á∫Áı, úÏ¬Áı, ¬Áz“z N˛y ∫zu¬ÊT (railings)
\“Á\ EÁut Ãßy ƒÀoÏLÂ \Áz áÁoÏEÁı N˛y §åy “Ázoy
“¯, GåN˛y §‰gy tÏt|∆Á “Ázoy “{@ ™ÏPÆo: ¬Áz“z N˛Á
ÃÊqÁ∫m LN˛ \ub¬ Ã™ÀÆÁ “{@

áÁoÏEÁı N˛y Ão“ N˛Áz EÁ}MÃy\å EÁ{∫ EÁ¸|t|oÁ Ãz
§Yåz Nz˛ u¬Æz GåNz˛ Ão“ N˛Áz jN˛ N˛∫˛ GåN˛Á
ÃÊqÁ∫m ∫ÁzN˛Á \Á ÃN˛oÁ “{ ÆÁ N˛™ uN˛ÆÁ \Á
ÃN˛oÁ “{@ FÃz úıb N˛∫, oz¬ ¬TÁN˛∫, uYN˛åÁF|
¬TÁ N˛∫, \Àoz N˛y ú∫o Y‰jÁN˛∫ N¿˛Ázu™Æ™ N˛Á
¬zúå N˛∫˛ ÆÁ u™»áÁoÏ §åÁ N˛∫ ∫ÁzN˛Á \Á ÃN˛oÁ
“{@ Tz¡ƒzåÁFu„\ÊT (\Àoz N˛y ú∫o Y‰jÁåÁ) LN˛
útΩáuo ¬Áz“z ú∫ \Àoz N˛y úo¬y ú∫o Y‰jÁN˛∫ GÃz
\ÊÊT ¬Tåz Ãz §YÁÆÁ \ÁoÁ “{@
u™»áÁoÏ §åÁåÁ ßy áÁoÏ Nz˛ TÏmÁı N˛Áz Gãåo §åÁåz
N˛Á LN˛ EXZy útΩáuo “{@ ÃÁáÁ∫mo: ¬Áz“Á Eúåz
∆ÏtΩá øú ™ı §“Ïo ™wtÏ “ÁzoÁ “{ EÁ{∫ T∫™ N˛∫åz ú∫
EÁÃÁåy Ãz ¢{˛¬oÁ “{@ ¬Áz“z N˛Áz N˛Á§|å, uåuN˛¬
EÁ{∫ N¿˛Ázu™Æ™ Nz˛ ÃÁs u™¬Á N˛∫ u™»áÁoÏ Àbzå¬zÃ
Àby¬ (stainless steel) üÁõo N˛∫oz “¯@ Àbzå¬zÃ
Àby¬ N˛eÁz∫ “ÁzoÁ “{ EÁ{∫ FÃ ú∫ \ÊT å“Î ¬Toy@
tÁz ÆÁ EuáN˛ áÁoÏEÁı N˛Áz, ÆÁ LN˛ áÁoÏ EÁ{∫ LN˛
EáÁoÏ N˛Áz u™¬ÁN˛∫ T¬Áåz Ãz FuXZo TÏmÁı, \{Ãz
N˛eÁz∫oÁ, “¡N˛Áúå EÁ{∫ twjoÁ Ãz ™ÏMo \Áz áÁoÏF|
útÁs| üÁõo “ÁzoÁ “{, GÃz u™»áÁoÏu™»áÁoÏu™»áÁoÏu™»áÁoÏu™»áÁoÏ N˛“oz “¯@
 GtÁ“∫m Nz˛ u¬L - úyo¬, N˛ÁÊÃÁ EÁ{∫ Àby¬

t{uåN˛ \yƒå ™ı EÁ}MÃy\å Nz̨  NĮ̈ Z EÁ{∫ üßÁƒ
(Some more effects of oxidation on everyday life)

• t“å (Combustion) EÁ}MÃyN˛∫m N˛Á LN˛
ÃÁ™ÁãÆ GtÁ“∫m “{@

GtÁ“∫m Nz˛ u¬L ¬N˛‰gy N˛Áz \¬Áåz ú∫ N˛Á§|å gÁÆ
EÁ}MÃÁFg \¬ ƒÁ…ú EÁ{∫ EnÆuáN˛ ™ÁfiÁ ™ı H\Á|
™ÏMo “Ázoy “{@

• ÆyÀb u™¬Áåz ú∫ EÁbz ™ı Q™y∫ GeåÁ, EÁbz
™ı GúuÀso ∆N|˛∫Á N˛Á Co2 EÁ{∫ úÁåy ™ı
EÁMÃyN˛∫m “y “{@

uYfi-18: oÁÊ§z N˛Á ÃÊqÁ∫m
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• ∫ÊTyå útÁsÁz˙ N˛Áz å™ M¬Áz∫yå Nz˛ GúÆÁzT Ãz˛
uƒ∫Êu\o N˛∫åÁ ßy EÁ}MÃyN˛∫m “{@

Cl2  +  H2O  J  HOCl  +  HCl

(“ÁFúÁz M¬Áz∫Ã E©¬) HOCl  J  HCl  +   (O)

∫ÊTyå útÁs| + (O) J  ∫ÊT“yå útÁs|

N˛ßy-N˛ßy ƒ Á|N˛Á¬ ™ı, u§\¬y Nz˛ Q©ßz Ãz “™Á∫z
V∫ N˛Áz u§\¬y N˛y EÁúÓoy| (supply) øN˛˛ \Áoy “{,
LzÃÁ FÃu¬L “ÁzoÁ “{ uN˛ u§\¬y Nz˛ oÁ∫Áı ú∫ áÁoÏ
Nz˛ EÁ}MÃÁFg N˛y ú∫o \™ \Áoy “{@ Æ“ áÁoÏ N˛Á
EÁ}MÃÁFg uƒ˘Ïo∫Ázáy (electrical Insulator) “ÁzoÁ
“{@ FÃ áÁoÏ EÁ}MÃÁFg N˛y úo| N˛Áz ∫zo úzú∫ Ãz
∫T‰gN˛∫ “bÁ tzåz Ãz u§\¬y N˛y Ãõ¬ÁF| u¢˛∫ ∆Ïø
“Áz \Áoy “{@

tÏT˙áoÁ (Rancidity)
• MÆÁ EÁúåz N˛ßy N˛F| utåÁı Ãz ∫Qz “ÏL ƒÃÁ ÆÁ

oz¬ Ãz §åz QÁ˘ útÁsÁz˙ N˛Áz ÃÓÂVÁ ÆÁ YQÁ “{?
• \§ ƒÃÁ ÆÁ oz¬ EÁ}MÃyNw˛o “Ázoz “¯, oÁz Gå™ı

tÏT˙á EÁ \Áoy “{@ GåN˛y TÊá tÓu o “Áz \Áoy

“{ EÁ{∫ ÀƒÁt u§T‰g \ÁoÁ “{@
FÃ üN˛Á∫ “™ N˛“ ÃN˛oz “¯ uN˛ EuáN˛ Ã™Æ oN˛
∫Qz QÁ˘ útÁsÁz˙ Nz˛ u§T‰gåz N˛Á N˛Á∫m QÁ˘ útÁsÁz˙
N˛Á EÁ}MÃyN˛∫m tÏT˙áoÁ LN˛ EÁMÃyN˛∫m N˛y
üuouN¿˛ÆÁ “{@
Rancidity is an oxidation reaction.

• QÁ˘ útÁsÁz˙ N˛Áz u§T‰gåz Ãz “™ N{˛Ãz ∫ÁzN˛
ÃN˛oz “¯?

QÁ˘ útÁsÁz˙ N˛Áz u§T‰gåz Ãz §YÁåz Nz˛ u¬L Gå™ı
uƒbÁu™å C EÁ{∫ uƒbÁu™å E \{Ãz ÃÊ∫qN˛Áı (Pre-

servatives) N˛Áz u™¬ÁåÁ YÁu“L@
ÃÁ™ÁãÆo: Vy EÁ{∫ oz¬ Ãz §åz útÁsÁz ˙ ™ı
LÊbyEÁ}MÃygıbΩÃ (Antioxidants) (\Áz EÁ}MÃyN˛∫m
Ãz §YÁoz “¯) u™¬Áoz “¯@ ƒÁÆÏ∫ÁzáN˛ ug£§Áı ™ı ßÁz\å
N˛Áz ∫Qåz Ãz EÁ}MÃyN˛∫m N˛Áz N˛™ N˛∫åz ™ı Ã“ÁÆoÁ
u™¬oy “{@
MÆÁ EÁú \Áåoz “¯ uN˛ EÁ¬Ó uYõÃ N˛Á GnúÁtå
N˛∫åz ƒÁ¬z uYõÃ Nz˛ §{T N˛Áz ú“¬z åÁFb~Áz\å T{Ã Ãz
°¬∆ N˛∫ tzoz “¯@ u\ÃÃz uYõÃ N˛Á EÁ}MÃyN˛∫m
ªN˛ \ÁoÁ “{@

‘w»¶ eãX

 Ðì¶‘mZ g§ajU H$m {Z¶‘, pñWa AZwnmV {Z¶‘, na‘mUw, g§Ho$V, na‘mUw, Ðì¶‘mZ, na‘mUw
BkH$emB© Ðì¶‘mZ (amu), ¶y{Z’$mBS> Ðì¶‘mZ (u), AUw, VËdm| Ho$ na‘mUw, ¶m¡{JH$m| Ho$ AUw, gyÌ,
Am¶Z (YZmË‘H$ Am¶Z, F$UmË‘H$ Am¶Z), g§¶moOH$Vm, AmpÊdH$ Ðì¶‘mZ, gyÌ H$m Ðì¶‘mZ,
‘mob, AmdJmÐmo pñWam§H$, ‘mobma Ðì¶‘mZ&, ∫ÁÃÁÆuåN˛ ÃÊÆÁz\å, ∫ÁÃÁÆuåN˛ uƒVbå, uƒÀsÁúå
EußuN¿˛ÆÁ, ¸uƒ uƒÀsÁúå uN¿˛ÆÁ, EÁMÃyN˛∫m, EúYÆå, ÃÊq∫m, tÏT˙áoÁ, LãbyEÁMÃygıbΩÃ@
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• {H$gr ̂ r A{^{H«$`m _|, A{^H$maH$m| Am¡a CËnmXm| Ho$ Ðì`_mZm| H$m ̀ moJ An[adV©Zr` hmoVm h¡& ̀ h
Ðì`_mZ Ho$ g§ajU H$m {Z`_ H$hbmVm h¡&

• EH$ ewÕ agm`{ZH$ `m¡{JH$ _| VËd h_oem Ðì`_mZm| Ho$ {ZpíMV AZwnmV _| {dÚ_mZ hmoVo h¢, Bgo
{ZpíMV (uñWa) AZwnmV H$m {Z`_ H$hVo h¢&

• VËd H$m gyú_V_ H$U na_mUw hmoVm h¡, Omo ñdV§Ì ê$n go ah gH$Vm h¡ VWm CgHo$ g^r agm`{ZH$
JwUY_m] H$mo àX{e©V H$aVm h¡&

• AUw {H$gr VËd AWdm `m¡{JH$ H$m dh gyú_V_ H$U hmoVm h¡ Omo gm_mÝ` XemAm| _| ñdV§Ì ah
gH$Vm h¡& `h nXmW© Ho$ g^r JwU Y_m] H$mo à{Xe©V H$aVm h¡&

• na_mUw VWm AUwAm| H$mo g§Ho$Vm| Ho$ ê$n _| Xem©Zm&

• d¡km{ZH$ {d{^Þ VËdm| Ho$ na_mUwAm| Ho$ Ðì`_mZm| H$s VwbZm H$aZo Ho$ {bE gmnoj Ðì`_mZ ñHo$b
H$m Cn`moJ H$aVo h¢&

• {H$gr VËd Ho$ na_mUw Ðì`_mZ H$mo CgHo$ Am¡gV Ðì`_mZ H$m H$m~©Z -12 na_mUw Ho$ Ðì`_mZ Ho$
1/12 d| ^mJ AZwnmV Ûmam n[a^m{fV {H$`m OmVm h¡&

• Am‹S>m-{VaN>m (criss - crosss) nÕ{V Ho$ Ûmam `m¡{JH$m| H$m agm`{ZH$ gyÌ {bI gH$Vo h¢&

• {H$gr nXmW© Ho$ _mob _| H$Umo§ H$s g§»`m H$mo AmdJmÐmo pñWam§H$ H$hVo h¢, {OgH$m _mZ  6.022
X 1023 hmoVm h¡&

• nXmW© Ho$ EH$ _mob AUwAm| H$m Ðì`_mZ CgH$m _mobma Ðì`_mZ H$hbmVm h¡&

• ÃÊÆÁz\å EußuN¿̨ ÆÁ ™Êz tÁz ÆÁ EuáN˛ útÁs| ÃÊÆÁzT N˛∫Nz̨  Nz̨ ƒ¬ LN˛ åÆÁ útÁs| §åÁoz “{@

• uƒVbå N˛y üuouN¿̨ ÆÁ ™ı Nz̨ ƒ¬ LN˛ útÁs| uƒVubo “ÁzN˛∫ tÁz ÆÁ EuáN˛ åÆz útÁs| §åÁoÁ “{@

• ƒz uN¿̨ ÆÁLÂ, u\å™ı EußN˛Á∫N˛Áı Nz̨  tΩƒÁ∫Á H…™Á N˛Á ∆Áz m “ÁzoÁ H…™Á∆Áz y EußuN¿̨ ÆÁ N˛“¬Áoy “{@

• H…™Áqzúy EußuN¿̨ ÆÁ ™ı EußN˛Á∫N˛Áı Nz̨  tΩƒÁ∫Á H…™Á ™ÏMo N˛y \Áoy “{@

• \§ LN˛ onƒ tÓÃ∫z onƒ N˛Áz GÃNz̨  ÆÁ{uTN˛ ™ı Ãz uƒÀsÁuúo N˛∫ tzoÁ “{ oÁz Æ“ uƒÀsÁúå uN¿̨ ÆÁ N˛“¬Áoy
“{@

• tΩuƒ uƒÀsÁúåÁ ™ı tÁz ußãå ú∫™ÁmÏ ÆÁ EÁÆå EÁúÃ ™ı Eúåz ÀsÁå N˛y Et¬Á §t¬y N˛∫oz “{@

• EÁMÃy\å N˛Á \ÏgåÁ ÆÁ “ÁFg~Áz\å N˛y N˛™y N˛Áz EÁMÃyN˛∫m N˛“oz “{@

• “ÁFg~Áz\å N˛Á \ÏgåÁ ÆÁ EÁ}MÃy\å ™ı N˛™y EƒN˛∫m N˛“¬ÁoÁ “{@

h‘Zo ³¶m grIm
SCERT T

ELA
NGANA



126 na‘mUw VWm AUw

• ÃÊqÁ∫m Ãz ¬Áz“z N˛y ƒÀoÏLÂ Q∫Á§ “Áz \Áoy “{@

• \§ ƒÃÁ ÆÁ oz¬ EÁMÃyNw̨ o “Ázoz “¯ oÁz Gå™ı tÏT˙á EÁ \Áoy “{@
• Eƒqzú LN˛ Euƒ¬zÆ útÁs| “{@

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. Ðì`_mZ g§ajU {Z`_ H$s à{H«$`m VWm gmdYm{Z`m± g_PmBE& (AS3)

2. 0.24 J«m AŠgrOZ Ed§ ~moam°Z `wº$ `m¡{JH$ Ho$ Z_yZo _| {díbofU Ûmam `h nm`m J`m {H$ Cggo

0.096 J«m ~moam°Z Ed§ 0.144 J«m Am°ŠgrOZ h¡& Cg ̀ m¡{JH$ Ho$ VbN˛Áı N˛Á ßÁ∫ üuo∆o rÁo N˛yu\L@

(AS1)

3. H$jm _| AÜ`mnH$ Zo {dÚmWu`m| go AmŠgrOZ H$m AmpÊdH$ gyÌ {bIZo Ho$ {bE H$hm& CZ_| go
gwí_rVm Zo O2 VWm {à`§H$m Zo O {bIm BZ_| go {H$gH$m CÎma ghr h¢ H$maU ghrV g_PmBE&

4. bú_r H$hVr h¡ {H$ "CO VWm Co XmoZm| VËdm| H$mo Xem©Vo h¡& Š`m `h ghr h¡ H$maU ~VmBE&
5. {ZåZ {b{IV Kaobw nXmWm] Ho$ gyÌ {bIH$a VËdm| Ho$ amgm`{ZH$ Zm_ Xr{OE, (AS1)

a) gmYmaU Z_H$ b) ~oqH$J gmoS>m c) YwbmB© gmoS>m (Washing Soda) d) {dZoJa (vinegar)

6. {ZåZ H$m Ðì`_mZ Š`m hmoJm&(AS1)

a) N2 T{Ã  Ho$ 0.5 _mob b) N na_mUw H$m 0.5 _mob
c) 3.011 X 1023 _| N na_mUwAm| H$s g§»`m d) 6.022 X 1023 _| N2 na_mUwAm| H$s g§»`m

7. {ZåZ Ho$ AUwAm| H$s g§»`m H$mo kmV H$s{OE …(AS1)

a) Na na_mUw H$m 46 J«m b) O2 na_mUw H$m 8 J«m
c) hmBS´>moOZ na_mUw H$m 0.1 _mob

8. _mob _| n[ad{V©V H$s{OE … (AS1)

a) 12 J«m AŠgrOZ J¡g b) 20 J«m Ob      c) 22J«m H$m~©ZS>mBAm°ŠgmBS>
9. Fe H$s g§̀ moOH$Vm FeCl2 VWm FeCl3 _| {b{IE& (AS1)

10. gëâ ẁ[aH$ Aåb (H2SO4) VWm ½bwH$moO (C6H12O6) Ho$ _moba Ðì`_mZ H$m n[aH$bZ H$s{OE&
11. {H$g_| A{YH$ na_mUw  nm ò OmVo h¡ -100 J«m gm¡{S>`_ ̀ m 100 J«m bmohm& AmnHo$ CÎma H$s gË`Vm

{gÕ H$s{OE& (gmo{S>`_ H$m na_mUw = 23u, bmoho H$m na_mUw Ðì`_mZ = 56u)

12. [aº$ Vm{bH$m H$s ny{V© H$s{OE& (AS1)

E•ÆÁÃ ™ı ÃÏáÁ∫
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13. uƒVbå uN¿˛ÆÁ N˛Áz ütu∆|o N˛∫oz “ÏL LN˛ Ã™yN˛∫m u¬uQL u\Ã™ı H\Á| H…™Á/üN˛Á∆/uƒ˘Ïo Nz˛ øú ™ı

ütÁå N˛y \Áoy “{@ (AS1)

14. ∫ÁÃÁÆuåN˛ uƒÀsÁúå uN¿˛ÆÁ, ∫ÁÃÁÆuåN˛ uƒVbå uN¿˛ÆÁ Ãz uN˛Ã üN˛Á∫ ußãå “{? ünÆzN˛ N˛Á LN˛-LN˛

GtÁ“∫m tzN˛∫ √ÆÁPÆÁ N˛yu\L@ (AS1)

15. ÃÓÆ| üN˛Á∆ N˛y GúuÀsuo ™ı “Ázåz ƒÁ¬y ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ N˛Á åÁ™ u¬uQL@ (AS1)

16. ≈ƒÃå N˛Áz H…™Áqzúy ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ MÆÁı N˛“oz “¯? √ÆÁPÆÁ N˛yu\L@ (AS1)

17. uƒÀsÁúå EÁ{∫ tΩuƒ uƒÀsÁúå ™ı MÆÁ EÊo∫ “{? Få uN¿˛ÆÁEÁı Nz˛ u¬L Ã™yN˛∫m u¬uQL@ (AS1)

18. EÁ}MÃyN˛∫m-EƒN˛∫m (∫zgÁMÃ) üuo uN¿˛ÆÁEÁı Nz˛ tÁz GtÁ“∫m tyu\L@ (AS1)

19. uÃ¡ƒ∫ Nz˛ ∆ÏutΩáN˛∫m ™ı, uÃ¡ƒ∫ åÁFb~zb Nz˛ VÁz¬ ™ı Ãz N˛Á}ú∫ tΩƒÁ∫Á uÃ¡ƒ∫ N˛Á uƒÀsÁúå uN˛ÆÁ \ÁoÁ

“{, FÃ üuN¿˛ÆÁ ™ı “ÁzåzƒÁ¬y üuouN¿˛ÆÁ u¬uQL@  (AS1)

20. ¸√Æ™Áå ÃÊ∫qm uåÆ™ N˛Áz uÃtΩá N˛∫åz Nz˛ u¬L üÁÆÁzuT∫ uYfi GoÁu∫L@

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. ¬Áz“z N˛y ƒÀoÏEÁzÊ ú∫ úıb MÆÁı ¬TÁÆÁ \ÁoÁ “{?  (AS1)

2. ßÁz\å N˛Áz ƒÁÆÏ∫ÁzáN˛ ug£§Áı ™ı ∫Qåz Ãz MÆÁ ¬Áß “ÁzoÁ “{ ?(AS6)

H«$.g§. Zm‘ {Mh²Z/gyÌ  ‘mobma Ðì¶‘mZ dV©‘mZ ‘mobma Ðì¶‘mZ ‘|
H$Um| H$s g§»¶m

1 AmUw{dH$ Am³grOZ 16g 6.022 X 1023 Am³grOZ
Ho$ AUw

2 ‘mobo³¶yba Am³grOZ

3 gmo{S>¶‘

4 gmo{S>¶‘ Am¶Z 23g

5 gmo{S>¶‘ ³bmoamBS> 6.022 X 1023 gmo{S>¶‘
M¬Áz∫ÁFg> Ho$ ¶w{ZQ²>g

6 nmZr
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III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. 15.9 J«m. H$m°na gë\o$Q> VWm 10.6 J«m_ gmo{S>`_ H$m~m}Z§oQ> nañna {H«$`m H$a 14.2 J«m gmo{S>`_
gë\o$Q> VWm 12.3J«m H$m°na N˛Á§Áz|åzb ~ZmVo h¢? agm`{ZH$ g§̀ moOZ Ho$ H$m¡Z-go {Z`_ H$m nmbZ
{H$`m J`m h¡& H¡$go? (AS1)

2. 112 J«m H¡$pëe`_ AmŠgmBS> _| H$m~©ZS>m©AmŠgmB©S> {_bm`m J`m h¡& {Oggo 200J«m H¡$pëe`_
H$m~m}ZoQ> H$s CËn{Îm hþB©& Bg `m¡{JH$ _| H$m~©ZS>mB AmŠgmBS> H$s H$sVZr _mÌm H$m Cn`moJ {H$`m
J`m& AmnH$m CÎma agm`{ZH$ g§̀ moOZ Ho$ {H$g {Z`_ na AmYm[aV hmoJm&(AS1)

3. `{X VËdm| Ho$ _mnH$ {MÝh Z hmo Vmo Š`m hmoJm? BgH$s H$ënZm H$s{OE&(AS2)

Ã“y G∫ YÏuåL@

1. Fe2O3 + 2Al J Al2O3 + 2 Fe. [ ]

       Hú∫ ty “ÏF| uN¿˛ÆÁ uå©å N˛Á LN˛ GtÁ“∫m “{

a) ÃÊÆÁz\å uN¿˛ÆÁ b) uƒVbå uN¿˛ÆÁ

c)  uƒÀsÁúå uN¿˛ÆÁ d) tΩuƒ uƒÀsÁúå uN¿˛ÆÁ

2. \§ oåÏ “ÁFg~ÁzM¬Ázu∫N˛ E©¬ N˛Áz ¬Áz“z N˛y Zy¬å ™ı u™¬ÁÆÁ \ÁoÁ “{ oÁz Æ“ uN¿˛ÆÁ “Ázoy “{@

a)  “ÁFg~Áz\å T{Ã EÁ{∫ EÁÆ∫å M¬Áz∫ÁFg §åoz “¯@ [ ]

b)  M¬Áz∫yå T{Ã EÁ{∫ EÁÆ∫å “ÁFg~ÁMÃÁFg §åoz “¯@

c)  N˛ÁzF| uN¿˛ÆÁ å“Î “Ázoy@ d)  EÁÆ∫å Nz˛ ¬ƒm EÁ{∫ úÁåy §åoz “¯@

3. 2 PbO(eÁzÃ)  +  C (eÁzÃ) J 2Pb(eÁzÃ)  +   CO2 (T{Ã) [ ]

Hú∫ ty “ÏF| uN¿˛ÆÁ Nz˛ u¬L uå©å N˛så Ã“y “{@

E) ¬Áz“ N˛Á EúYÆå “ÁzoÁ “{ §)  N˛Á§|å gÁF EÁMÃÁFg N˛Á EÁ}MÃyN˛∫m “ÁzoÁ “{

Ã) N˛Á§|å N˛Á EÁ}MÃyN˛∫m “ÁzoÁ “{ t) ¬zg EÁ}MÃÁFg N˛Á EúYÆå “ÁzoÁ “{

a) (E) EÁ{∫ (§) b) (E) EÁ{∫ (Ã) c) (E), (§) EÁ{∫ Ã d) Ãßy

4. ∫ÁÃÁÆuåN˛ Ã™yN˛∫m BaCl2 + Na2SO4 J BaSO4  + 2NaCl uå©å üN˛Á∫ N˛y ∫ÁÃÁÆuåN˛ uN¿˛ÆÁ N˛Áz
t∆Á|oÁ “{@ [ ]

       a) uƒÀsÁúå b) ÃÊÆÁz\å c) uƒVbå d) tΩuƒ uƒÀsÁúå
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5. “ÁFg~Áz\å EÁ{∫ M¬Áz∫yå Ãz “ÁFg~Áz\å M¬Áz∫ÁFg N˛Á §ååÁ uå©å ™ı Ãz N˛Á{å-Ãy uN¿˛ÆÁ N˛Áz t∆Á|oÁ “{?

a) uƒVbå b) uƒÀsÁúå c) ÃÊÆÁz\å d) uƒÀsÁúå [ ]

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. ∫ÁÃÁÆuåN˛ üuouN¿˛ÆÁ ™ı EußN˛Á∫N˛ osÁ GnúÁtÁı Nz˛ ßÁ∫ úu∫ƒo|å N˛Áz Ã™^Áoz “ÏL üÆÁzT N˛∫ u∫úÁzb|
u¬uQL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. EÁƒo| ÃÁu∫um Nz˛ üs™ 30 onƒÁı Nz˛ uYã“, ú∫™ÁmÏ ßÁ∫ N˛y \ÁåN˛Á∫y LN˛ufio N˛∫ LN˛ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

SCERT T
ELA

NGANA



83oz¬ÊTÁmÁ gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

A[YH$ OmZH$mar àmßV H$a|Jo &
AmbmoS>Z Ho$ pgÕm§V go Ðd Ho$ {_lU _| hëHo$

nXmW© Hna ah OmVz “{&  h_ Ka na AmbmoS>Z Ho$
Cn`moJ go Ðd Ho$ {_lU H$mo n¥WH$ H$a gH$Vo h¢
& ì`dgmBH$ nÕ{V _| XÿY go _bmB© {ZH$mbZo Ho$
{bE EH$ §̀Ì N˛Á GúÆÁzT uN˛ÆÁ OmVm h¡ {Ogo
AnHo$ÝÐr` §̀Ì å OmVm h¡& `h Cgr {gÕm§V na
H$m ©̀ H$aVr h¡& {ZXmZ à`moJembm _| aŠV Ed§
_yÌ Nz̨  narjU Ho$ {bE FÃ ̀ §Ì H$m Cn`moJ {H$`m
OmVm h¡& Z_yZo H$mo naIZbr _| boH$a CnH|$Ð
_emrZ _| aIm OmVm h¡& ^mar nXmW© ZrMo ah
OmVo h¢ Am¡a hëHo$ nXmW© D$na Am OmVo h¢ &

©© ©© ©           gmo{ME-MMm© H$s{OE&

YwbmB© _erZ Jrbo H$n‹S>m§o go nmZr H¡$go
     {ZH$mboJr ?

{_lU Š`m h¡ ?

 H$B© nXmW© {Ogo h_ ewÕ g_PVo h¢ do
`msÁW© _| H$B© nXmWm] H$m {_lU hmoVm h¡& ag,
nmZr, MrZr Am¡a \$bm| H$m {_lU h¡& nmZr _| ̂ r
Hw$N> bdU Am¡a YmVwE§ hmoVr h¡& AnZo Mmam| Amoa
Nz̨  g^r nXmWm] H$mo h_ Xmo g_yh _| dJuH¥$V H$a|J|
ewÕ nXmW© Am¡a {_lU &

6

AmnZo H$B© ~ma {H$amZm O¡go Mmdb,Z_H$,
XÿY, Kr Am[X I‹S>rXZo Ho$ {bE ~mOma J`o hm|Jo&
AmnZo ̀ h à`ËZ {H$`m hmoJm {H$ AmnH$mo ewÕ XÿY
`m Kr Am[X {_bo& AmOH$b H$s ^mfm _| ewÕ H$Á
AW© h¡ {Og_| H$_ go H$_ {_bmdQ> hmo & bo{H$Z
agm`Z emñÌ _o ewÕ H$m AW© Hw$N> [^ÝZ h¡&

AmBE h_ nVm bJm |̀ {H$ agm`Z ΔÁÀfi _|
ewÕ H$m AW© Š`m h¡?

{H«$¶mH$bmn-1

Š`m _ŠIZ ewÕ h¡?
EH$ ~V©Z _| _ŠIZ br{OE Cg_| H$w$N> Xoa

VH$ _WZr H$mo Kw_mBE & {MÌ-1_| Xo{IE&

{MÌ{MÌ{MÌ{MÌ{MÌ-1 AmbmoS>Z `m AnHo$ÝÐr` AdV©Z Xem©ZmAmbmoS>Z `m AnHo$ÝÐr` AdV©Z Xem©ZmAmbmoS>Z `m AnHo$ÝÐr` AdV©Z Xem©ZmAmbmoS>Z `m AnHo$ÝÐr` AdV©Z Xem©ZmAmbmoS>Z `m AnHo$ÝÐr` AdV©Z Xem©Zm
H$w$N> g_` níMmV Amn XoImoJo {H$ EH$ R>mog

nXmW© O¡gm nXmW© Ðd go AbJ hmoJm& `h Xem©Vm
ho {H$ _ŠIZ _| EH$ go A[YH$ KQ>H$ h¡& Bg{bE
`h {_lU h¡& h_ {_lU Ho$ {df` _| {nN>br
H$jmAm| _| nT>m h¡& A~ h_ CZHo$ {df` _| Hw$N>

AÜ¶m¶
³¶m nXmW© ewX²Y h¡?
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 O~ EH$ d¡km{ZH$ H$hVm h¡ {H$ H$moB© nXmW©
ewÕ “{ Vmo BgH$m AW© h¡ dh nXmW© gOmVr` h¡&
AWm©VΩ CgH$s aMZm Zht ~XbVr h¡& Amn uN˛Ãy

ßy útÁs| N˛Á Z_yZm br{OE CgH$s aMZm Zhr
~XbVr&

 CXmhaU Ho$ {bE `{X EH$ gmoZo Ho$ {~ñHw$Q>
H$m H$moB© ̂ r ̂ mJ Amn br{OE, CgH$s aMZm dhr
ahVr h¡& ({MÌ-2 XoI|)

{MÌ{MÌ{MÌ{MÌ{MÌ-2 ewÕ gmoZo Ho$ {~ñHw$Q>ewÕ gmoZo Ho$ {~ñHw$Q>ewÕ gmoZo Ho$ {~ñHw$Q>ewÕ gmoZo Ho$ {~ñHw$Q>ewÕ gmoZo Ho$ {~ñHw$Q>

bo{H$Z {_lU h_oem gOmVr` Zhr ahoJm& A~
{b ò hþE Z_yZo Ho$ AZwgma CgH$s aMZm ~XboJr &

{MÌ{MÌ{MÌ{MÌ{MÌ-3 {_lU{_lU{_lU{_lU{_lU
EH$ {_lU gmYm‹aUV… Xmo ̀ m VrZ KQ>H$m| H$m

hmoVm h¡ Omo agm`{ZH$ ê$n go Zht {_bo hmo&
{_lU Ho$ nXmW© AnZo JwU Zht N>mo‹S>|Jo  Am¡a do
^m¡{VH$ ê$n go n¥WH$ {H$`o Om gH|$Jo& Amn {MÌ-
4 (A)(~) _| XoI gH$Vo h¢ &

{MÌ{MÌ{MÌ{MÌ{MÌ-4 (AAAAA) ewÕ nXmW©ewÕ nXmW©ewÕ nXmW©ewÕ nXmW©ewÕ nXmW© (~~~~~) {_lU{_lU{_lU{_lU{_lU

{_lU Ho$ àH$ma{_lU Ho$ àH$ma{_lU Ho$ àH$ma{_lU Ho$ àH$ma{_lU Ho$ àH$ma
AmnH$mo kmo hmo J`m {H$ {_lU Š`m h¡?

Š`m Amn {_lU Ho$ àH$ma OmZVo hmo? do Š `m
h¡? AmB©E h_ kmV H$a| &

{_lU VrZ AdñWmAm| O¡go R>mog, Ðd Am¡a
J¡g `m VrZm| H$m g§`moOZ hmoJm&

{H«$¶mH$bmn-2

gOmVr` Am¡a {dOmVr` {_lU H$s nhMmZ
 Xmo naIZbr br{OE& EH$ H$mo nmZr go Am¡a

Xÿgao H$mo Ho$amogrZ go ^[aE& XmoZm| naIZ{b`m| _|
EH$ Må_M Z_H$ {_bmBE Am¡a Kmo{bE &

Amn Š`m XoImoJo?

nhbo naIZbr _| Amn XoImoJo {H$ Z_H$ nyam
Kwb J`m& Bg àH$ma Ho$ {_lU g§OmVr` H$hbmVo
h¢& Xÿgao naIZbr _| Z_H$ Zht KwboJm& Bggo
Amn Š`m {ZîH$f© {ZH$mbmoJo gmo{ME&

gOmVr` {_lU dh h¡ Omo {Og_| {_lU Nz̨
KQ>H$ Cg_| g_mZ ê$n go \¡$bo hm|Jo& gOmVr`
{_lU Ho$ KQ>H$ ~hþV hr {ZH$Q> go Ow‹S>o hþE hmoVo
h¢ {Oggo h_ {g\©$ XoIH$a CZH$mo AbJ Zht N˛∫
gH$Vo h¢&CXmhaUmW© dm`w H$B© J¡gm| H$m gOmVr`
{_lU hmoVm h¡&

h_ g~ bo_moZoS> nrH$a AmZ§X boVo h¢& dh
nmZr, MrZr Am¡a Z_H$ H$m {_lU hmoVm h¡& `h
gOmVr` h¡ ̀ m Zhr? ̀ {X Amn EH$ Må_M bo_mZoQ>
MI| Vmo nyam dhr ñdmX ahoJm& Bg {db`Z _o
MrZr Am¡a Z_H$ Ho$ H$m g_mZ ê$n go udñV[aV
ahZo Ho$ H$maU h_ BÝh| AbJ Vah go Zht XoI
nm`|Jo& h_ Eogo {_lU H$mo gOmVr` {_lU H$hVo
h¢&
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• Š`m Amn Am¡a Hw$N> CXmhaU Xo gH$moJo?

AmnZo Cn`w©ŠV {H«$`m H$bmn _| XoIm h¡ {H$
Ho$amogrZ _| {_bm`m J`m Z_H$ Cg_| Zhr Kwbm&
`h EH$ {dOmVr` {_lU h¡& EH$ {dOmVr` {_lU
dh h¡ Omo EH$ O¡go nXmW© `m {d[^ÝZ nXmWm} go
~Zm hmoVm h¡, Omo A_mZ ê$n go {dg[aV hmoVo h¢&

CXmhaU Ho$ {bE {_lU O¡go Vob Am¡a {dZoJa,
Zo¢˛VbrZ Am¡a nmZr {dOmVr` {_lU hmoVo h¢&

AV… h_ ̀ h {ZîH$f© {ZH$mb|Jo {H$ {_lU Xmo
àH$ma Ho$ hmoVo h¢ gOmVr` Am¡a {dOmVr`& Š`m
Amn OmZVo h¢ {H$ `o Am¡a AÝ` àH$ma _| dJuH¥$V
{H$ ò Om gH$Vo h¢& AmB©E h_ nVm bJm |̀ &

{db`Z
h_ g~ gmoS>m nmZr Am¡a bo_moZQ> H$m AmZ§X

CR>mVo h¢& h_ OmZVo h¡ {H$ do gOmVr` {_lU Ho$
CXmhaU h¢& gOmVr` {_lU dh {_lU hmoVm h¡
Omo Xmo `m Xmo go A[YH$ nXmW© go ~Zm hmo `m
{OgHo$ {dbo` nXmWm] H$mo h_ {dbm`H$ go N>mZZo
H$s {d[Y Ûmam n¥WH$ Zht H$a gH|$Jo&{dbo` Am¡a
{dbm`H$ {db`Z Ho$ KQ>H$ h¡& {db`Z _| Omo
nXmW© _w»` Zhr h¡ dh {dbò  H$hbmVm h¡& {dbm`H$
dh h¡ {Og_| {dbò  H$mo Kmobm OmVm h¡&

CXmhaUmW© h_ MrZr H$m {db`Z b|Jo nmZr
_| MrZr H$mo KmobZo na `h V¡`ma hmoJm& Bg
{db`Z _| MrZr {dbo` h¡ Am¡a nmZr {dbm`H$ h¡&
AëH$mohb _| Amm`moS>rZ Ho$ {db`Z _| Am`moS>rZ
{dbò  h¡ Am¡a AëH$mohb {dbm`H$ h¡& g^r dm{VV
nò  Ðd {db`Z h¡ {Og_| H$m~©Z S>mB© AmŠgmB©S>
(J¡g) {dbò  h¡ Am¡a nmZr {dbm`H$&

Š`m Amn {dbÆZ Ho$ {bE Hw$N> CXmhaU

XoH$a `h ~Vm |̀Jo {H$ CZ_| N˛Á{å-Ãz útÁs| uƒ¬zÆ

EÁ{∫ uƒ¬ÁÆN˛ “{?

         gmo{ME Am¡a MMm© H$s{OE&gmo{ME Am¡a MMm© H$s{OE&gmo{ME Am¡a MMm© H$s{OE&gmo{ME Am¡a MMm© H$s{OE&gmo{ME Am¡a MMm© H$s{OE&

 •  g^r {db`Z {_lU hÁzoz “{ bo{H$Z g^r
{_lU {db`Z Zhr “Ázoz? Bg H$WZ H$s
gË`Vm H$s MMm© H$s{OE Am¡a AmnHo$ VH©$ H$m
H$maU ~VmBE&

 • AŠga h_ ̀ h gmoMVo h¢ {H$ {db`Z EH$ Ðd
hmo {Og_| R>mog, Ðd `m J¡g Kwbm`m J`m h¡&
bo{H$Z R>mog {db`Z ^r hmo gH$Vo h¢& Š`m
Amn Hw$N> CXmhaU X|Jo&

{db`Z Ho$ JwU
 {db`Z _| nXmW© gyú_ hmoVo h¢ {OÝh| h_

AmgmZr go AnZr Am±Im| go Zht XoI gH$Vo h¢ & do
AnZo A§Xa àH$me nw§O H$mo àdoe Zht H$aVo Bg{bE
{db`Z _| àH$me H$m nW AÑí` h¡&

• Š`m Amn FÃz EH$ à`moJ Ûmam {gÕ H$amoJo?

• `{X {db`Z H$mo nVbm {H$`m Om` Vmo Š`m
àH$me H$m nW {XImB© XoJm?
{db`Z H$m EH$ Am¡a JwU `h ^r h¡ {H$

CgH$mo {hbm`o {~Zm aIZo na ̂ r {dbo` H$U ZrMo
Zht AmVo h¢& Š`m Amn BgH$m H$maU ~Vm |̀Jo?
EH$ {db`Z _| `{X {dbò  nXmW© ZrMo O_ OmVm
h¡ Vmo Š`m h_ Bgo gOmVr` {db`Z H$h|Jo?

• Š`m hmoJm O~ Amn {dbò  _| Wmo‹S>m Am¡a {dbm`H$
S>mb|Jo?

• Amn H¡$go kmV H$amoJo {H$ {db`Z _| {H$VZ z
à{VeV {dbò  h¡?
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{db`Z H$s g§mÐVm
Š`m h_ {db`Z _| {OVZm Mmho CVZm {dbò

{_bm gH$Vo h¢? Amn H¡$go kmV H$amoJo {H$ {db`Z
_| {H$VZm {dbm`H$ h¡?

EH$ {Z[íMV Vmn_mZ na g§V¥ßV {db`Z _|
{dbo` H$s _mÌm H$mo {db`Z H$s j_Vm `m
KwbZerbVm N˛“oz “{&

CXmhaUmW© 50 _r.br. nmZr _| EH$ J«m_
MrZr bmo & Xÿgao ~rH$a _|  30  J«m_ MrZr boH$a
CVZo hr nmZr _| Kmobmo& H$m¡Z Ãz {db`Z H$mo Amn
VZw Am¡a gmÝÐ H$h|Jo ?

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-3

g§V¥ßV Am¡a Ag§V¥ßV {db`Z ~ZmZm
EH$ Imbr ß`mbr boH$a Cg_| 50 {_.br.

nmZr S>mbmo& H$n _| EH$ Må_M MrZr S>mbH$a
Kwbåo VH$ {hbmBE& MrZr S>mbVo OmAmo Am¡a KmobVo
OmAmo O~ VH$ {H$ Cg_| Am¡a MrZr Z Kwb gHo$&
Cg™ı$ {H$VZo Må_M MrZr S>mbZr n‹S>r?

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-5 nmZr _| MrZr S>mbZmnmZr _| MrZr S>mbZmnmZr _| MrZr S>mbZmnmZr _| MrZr S>mbZmnmZr _| MrZr S>mbZm

{X ò J ò {Z{íMV Vmn_mZ na `{X {db`Z
_| {db` nXmW© Zhr KwbVm h¡ omo Cgo g§V¥ßV
{db`Z H$hVo h¢& {Z[íMV Vmn_mZ na g§V¥ßV
{db`Z _| Am¡a dbò  Zhr g_mVm h¡& `{X {dbò

H$s _mÌm {db`Z _| g§V¥ßV ñVa go H$_ hmo Vmo
Cgo Ag§V¥ßV {db`Z H$hVo h¢&

Š`m Amn ~Vm gH$moJo {H$  g§V¥ßV ñVa Š`m h¡?
A~ {db`Z H$mo J_© H$r{OE (C~m{bE Zhr)

Am¡a A[YH$ MrZr {_bmBE O¡go {H$ {MÌ _| Xem©̀ m
J`m h¡& Amn XoIVo h¢ {H$ {db`Z H$mo J_© H$aZo
na A[YH$ MrZr {_bmB© Om gHo$Jr&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-.6 nmZr _| Am¡a A[YH$ MrZr {_bmZmnmZr _| Am¡a A[YH$ MrZr {_bmZmnmZr _| Am¡a A[YH$ MrZr {_bmZmnmZr _| Am¡a A[YH$ MrZr {_bmZmnmZr _| Am¡a A[YH$ MrZr {_bmZm

nVm bJmB©E {H$ `h Z_H$ Ho$ {bE ^r ghr
h¡?

     {H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn-4

KwbZerbVm N˛Áz üßÁuƒo N˛∫åz ƒÁ¬zN˛Áz üßÁuƒo N˛∫åz ƒÁ¬zN˛Áz üßÁuƒo N˛∫åz ƒÁ¬zN˛Áz üßÁuƒo N˛∫åz ƒÁ¬zN˛Áz üßÁuƒo N˛∫åz ƒÁ¬z H$maH$
VrZ ~rH$a boH$a àË òH$ _| 100 {_.br. nmZr

^[aE& àË òH$ ~rH$a _| Xmo Må_M Z_H$ {_bmBE&
nhbo ~rH$a H$mo {~Zm {hbm ò a{I ò& Xÿgao ~rH$a
Ho$ {db`Z H$mo {_bmBE Am¡a Vrgao ~rH$a H$mo
Wmo‹S>m gm J_© H$s{OE&

Cn ẁ©ŠV VrZ H$m ©̀{d[Y`m| go Amn Š`m {ZarjU
H$amoJo& {H$g nÕ{V Ûam {dbm`H$ _o {dbò  gabVm
Ho$ KwboJm? `{X Amn Vrgao ~rH$a H$m Vmn_mZ
~T>m`|Jo Vmo Š`m hmoJm? Z_H$ Ho$ _[U_ Ho$ ñWmZ
na Z_H$ H$m MyU© boH$a H$m` ©{d[Y H$m o
XmohamBE?Amn Š`m n[adV©Z XoImoJo?

KwbZo H$s à{H«$`m Ho$ H$maH$ H$m¡Z-go h¡?
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hb
{dbò  H$m Ðì`_mZ= 50 J«m.

{dbm`H$ H$m Ðì`_mZ= 200 J«m.

{db`Z H$m Ðì`_mZ= {dbò  H$m Ðì`_mZ+

{dbm`H$ H$m Ðì`_mZ

  = 50 J«m. + 200J«m. = 250J«m.

{db`Z H$m Ðì`_mZ à{VeV  =
{dbò  H$m Ðì`_mZ
{db`Z H$m Ðì`_mZ

{Zb§~Z Am¡a H$mobmBS>b {db`Z

{H«$¶mH$bmn-5

{dOmVr` {_lU H$mo kmV H$aZm {Zb§~Z
Am¡a H$mobmBS>

EH$ naIZbr _| Hw$N> Mm°H$ H$m MyU© br{OE
& AÝ` naIZbr _| XÿY Ho$ Hw$N> ~y±Xo br{OE& Bg
Z_yZm| _| Hw$N> nmZr S>m{bE Am¡a H$m±M H$s N>S> go
{hbmB©E & {ZarjU H$s{OE {H$ {_lU _| H$U
{XI|Jo& Š`m Amn BZ {_lUm| H$mo {db`Z H$h|Jo&
(g§Ho$V … Š`m AmnHo$ Z_yZo gOmVr` h¡ ̀ m {dOmVr`
h¢?)

A~ {ZåZ H$m ©̀ H$s{OE Am¡a AnZz̨  {ZarjU
N˛Áz Vm{bH$m 1 _| {b[IE &

• naIZbr na Q>mM© go EH$ àH$me H$m nw±O
S>m{bE ̀ m EH$ boga ~r_ S>m{bE& Š`m àH$me
nw§O H$m nW {XImB© XoJm&

•  Hw$N> g_` Ho$ {bE {_lU H$mo {~Zm {hbm ò
N>mo‹S> Xr{OE & Amn Š`m {ZarjU H$amoJo? Š`m
{dbo` Hw$N> Xoa níMmV ZrMo O_ OmVm h¡&

Bg H$m ©̀H$bmn go h_ Æ“ {ZîH$f© {ZH$mb|Jo
{H$ nmZr H$m Vmn_mZ Z_H$ Ho$ H$U H$m n[a_mU
Am¡a {db`Z H$mo H¡$go {_bm`m OmVm h¡, `o Hw$N>
H$maN˛ h¡ Omo {db`Z _| {dbò  H$s KwbZerbVm
H$s Xa H$mo à^m{dV H$aVo h¢&

Amn OmZVo h¢ {H$ KwbZerbVm dh _mnZ h¡
Omo ~VmVm h¡ {H$ {dbm`H$ _| {H$VZm {db ò h¡&
`{X {dbò  H$_ h¡ Vmo {db`Z VZw (nVbm) H$hm
OmVm h¡ Am¡a `{X {dbo` H$s _mÌm A[YH$ h¡ Vmo
{db`Z gmÝÐ H$hm OmVm h¡&

{db`Z H$s gmÝÐVm H$mo Bg àH$ma n[a^m[fV
{H$`m Om gH$Vm h¡- {dbm`H$ H$s _mÌm _| Kwbo
hþE {dbo` nXmW© H$s _mÌm H$mo (`m) {dbo` nXmW©
H$s _mÌm Omo {db`Z _o§ CnpñW{V hmo {db`Z H$s
g§mÐVm H$hbmVr h¡&

${db`Z H$s gm§ÐVm=
${dbo` H$s _mÌm
${db`Z H$s _mÌm

${db`Z H$s gm§ÐVm Xem©Zo H$s AZoH$ {d[Y`m±
h¡ bo{H$Z h_ `hm± Ho$db Xmo nÕ{V`m| H$mo grI|Jo&
   (i)   Ðì`_mZ {db`Z H$m Ðì`_mZ à{VeV

 hb =

  (ii) Ðì`_mZ/{db`Z H$m Am`VZ à{VeV

 hb =       {dbo` nXmW© H$m Ðì`_mZ
            {db`Z H$m Ðì`_mZ

GtÁ“∫m

$EH$ {db`Z _| 200 J«m_ nmZr _| 50 J«m_§
gm_mÝ` Z_H$ h¡& {db`Z  H$s g§mÐVm Ðì`_mZ
/{db`Z H$m Ðì`_mZ à{VeV go JUZm H$s{OE&

 X 100

 X 100{dbo` nXmW© H$m Ðì`_mZ
{db`Z H$m Ðì`_mZ

X 100

50
250

 X 100

=            X 100 = 20%
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Mixture

• {_lU H$mo N>m{ZE & Š`m AmnH$mo N>mZZo Ho$
H$mJO na H$moB© Adeof {XImB© {X`m&

{Zåå Vm{bH$m-1 _o AmnH$Á [ZarjU [aH$mS>©
H$s{OE&

Vm{bH$m-1
àH$me nw§O N>mZZo Ho$
H$m nW h¡ Š`m {dbò H$mJO na

       ZrMo h¡       Adeof
h¡/Zht

Mm°H$ H$m {ZlU

XÿY H$m {_lU

h_| kmV hmoVm h¡ {H$ Mm°H$ Ho$ H$U Zhr KwbVo
h¢& ~ëH$s nmZr Ho$ Am`VZ _| nyar Vah {Zb§{~V
ahVo h¢& Bg{bE h_| Omo {_lU àmßV hþAm dh
{dOmVr` {_lU h¡ Š`m|{H$ {dbo` Ho$ H$U Zht
Kwbo Am¡a do AnZr Am±Im| H$mo {XImB© Xo aho h¢& Bg
àH$ma H$m {dOmVr` {_lU {Zb§~Z H$hbmVm h¡&

{Zb§~Z dh h¡ Omo EH$ R>mog Am¡a Ðd H$m
{_lU h¡ {Og_| R>mog Zht KwbVm, O¡go {H$ {_Q²>Q>r
Am¡a Ob H$m Am¡a aoV H$m {_lU hmo &

Xÿgao naIZbr _| XÿY Ho$ H$U nyao {_lU _|
g_mZ ê$n go \¡$bVo h¢& XÿY Ho$ H$U gyú_ hmoZo Ho$
H$maU dh gOmVr` {_lU {XImB© XoJm bo{H$Z
dh {dOmVr` {_lU hmoJm& ̀ o H$U àH$me Ho$ nw§O
H$mo gabVm go {~Ia|Jo& Bg àH$ma Ho$ {_lU
H$mobmBS>b {db`Z H$hbmVo h¢& ̀ o {_lU _| {db`Z
Am¡a {Zb§~Z Ho$ _Ü` dmbo JwU hm|Jo & ̀ o H$mobmBS>b
\¡$bmd ^r H$hbmVm h¡& H$m¡bmB©S>b \¡$bmd dmñVd
_| {dOmVr` hmoVm h¡ bo{H$Z gOmVr` {XImB© XoVm
h¡&

A~ h_ {dZoJa _| Vob Am¡a nmZr _| Ho$amogrZ Ho$
{_lU na {dMma H$∫ıTz& ̀ o {deof àH$ma Ho$ {Zb§~Z
h¡& {Ogo H$hVo h¢ & BZ {_lUm| _| dmo Ðd hmoVo h¢
Omo Zhr§ {_bVo Am¡a O~ CZH$mo em§V N>mo‹S> {X`m
OmVm h¡ Vmo naV Ho$ ê$n _| ~g OmVm h¡&

Hw$N> CXmhaU Xr{OE Omo Amn AnZo X¡{ZH$
OrdZ _| XoImoJo&

  gmo{ME-MMm© H$s{OE&  gmo{ME-MMm© H$s{OE&  gmo{ME-MMm© H$s{OE&  gmo{ME-MMm© H$s{OE&  gmo{ME-MMm© H$s{OE&

• AmnH$mo O~ ~wIma hmoVm h¡ Vmo Amn
Omo XdmB© boVo h¢, Š`m Cgo H$^r Ü`mZ go XoIm
h¡? Amn Cgo Cn`moJ H$aZo go nhbo Š`m| {hbmVo
hmo?
•³¶m {Zc§~Z ¶m H$mocmBS>c EH$ {dc¶Z h¡?

   AZoH$ nXmW© O¡go XÿY, _ŠIZ, MrO, _bmB©,
Oob, ~yQ> nm°{be Am¡a ~mXb Am[X H$mobmBS>b Ho$
Hw$N> CXmham h¢ &
    H$mobmBS>b {db`Z {dOmVr` h¡& àH¥${V Nz˛
øú _| Am¡a h_oem Cg_| Xmo nhby hmoVo h¢ & \¡$bmZo
H$m MaU Am¡a \¡$bmd H$m _mÜ`_ & \¡bmZo H$m
MaU dh nXmW© h¡ Omo N>moQ>o AZwnmV _| hmo EÁ{∫
Bg_| H$mobmBS>b H$U n[a_mU (1go 100) Ý¶wQ>Z._r.
Ho$ hmo& \¡$bmd _mÜ`_ dh _mÜ`_ h¡ {Og_|
H$mobmBS>b H$U \¡$bVo h¢ & òXmo MaU R>mog, Ðd
Am¡a J¡g Ho$ ê$n _| “Ázoz h¡& AV… {d[^ÝZ àH$ma
Ho$ N˛ÁzbmBS> {db`Z CZHo$ ^m¡{VH$s {ñW{V na
{Z^©a H$aVm h¡&

`hm± na N˛Áz¬ÁFg¬ Hw$N> gm_mÝ` CXmhaU utÆz
TÆz h¡ H$mobmBS> Ho$ Omo h_mao X¡{ZH$ OrdZ Ãz

ÃÊ§Êuáo “{@  (Vm{bH$m-2 Xo{IE) Bg Vm{bH$m H$mo
`mX aIZo H$m à`mg _V H$s{OE, ̀ h {g\©$ AmnH$s
OmZH$mar Ho$ {bE {X`m J`m h¡&
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h_Zo AÜ``Z {H$`m h¡ H$mobmBb {db`Z _|
àH$me nw§O gabVm go {~IaVm h¡& àH$me H$s
{H$aU H$m {~IaZm qQ>S>b à^md H$hbmVm h¡& Omo
CgHo$ d¡km{ZH$ Ho$ Zm_ go aIm J`m h¡ {OgZo
GÃN˛Á A{dîH$ma {H$`m sÁ & `h à^md Amn
AnZo X¡{ZH$ OrdZ _| XoIo hm|Jo O~ EH$ àH$me
nw§O EH$ N>moQ>o a§Y« Ûmam H$_ao _| àdoe H$aVm h¡&
Amn AnZo Ka _| {Q>§S>b à^md XoI gH$Vo h¢ &

EH$ Eogo H$j H$m M`Z H$s{OE {Og_| gỳ ©
H$m àH$me, {I‹S>H$s Ho$ Ûmam grYo H$™∫z _| àdoe
H$a ahm hmo& {I‹S>H$s H$mo Eogm ~§X H$s{OE {H$
CgHo$ ~rM _o Hw$N> Iwbr OJh hmo& ({I‹S>H$s H$mo
nyU© ê$n go ~§X H$amo) Amn Š`m XoImoJo ?

Amn `h KQ>Zm V~ XoI gH$moJo O~ Amn
g‹S>H$ na Mb aho hmo Am¡a CgHo$ XmoZm| Amoa AZoH$
no‹S> hmo& O~ gy`© H$m àH$me n{Îm`m| Am¡a S>m{b`m|
Ho$ ~rM go JwOaVr h¡, Amn Yyb Ho$ H$U XoImoJo&

agmoB© _| O~ AmodoZ go {ZH$bo hþE Yw±E _|
àH$me àdoe H$aVm h¡ Vmo Amn {Q>§S>b à^md XoI
nmAmoJo &

• Š`m Amn åz FÃ KQ>Zm H$mo {gZo_m Ka _|
XoIm h¡?

• AmnH$mo H$^r KZo O§Jb go JwOaZo H$m _m¡H$m
{_bm h¡? dhm± na Š`m Amn Bg à^md H$mo
XoImoJo ?

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-.7  O§Jb _| {Q>§S>b à^md O§Jb _| {Q>§S>b à^md O§Jb _| {Q>§S>b à^md O§Jb _| {Q>§S>b à^md O§Jb _| {Q>§S>b à^md

O~ KZo O§Jb Ho$ H¡$Zmonr go gy`© àH$me
àdoe H$aVm h¡ Xmo Yy§Y H$s ~y±Xo _| Omo nmZr h¡
Cg_| dm ẁ Ho$ H$mobmS>b \¡$bmd Ho$ H$U h¢&

Vm{bH$m -2 H$mocmBS²>g Ho$ àH$ma Ed§ CgHo$ àgaU Ho$ ‘mÜ¶‘ VWm MaUm| Ho$ CXmhaU

\¡$bmd _mÜ`_\¡$bmd _mÜ`_\¡$bmd _mÜ`_\¡$bmd _mÜ`_\¡$bmd _mÜ`_ \¡$bmd MaU\¡$bmd MaU\¡$bmd MaU\¡$bmd MaU\¡$bmd MaU                 H¡$bmBS> H$oàH$maH¡$bmBS> H$oàH$maH¡$bmBS> H$oàH$maH¡$bmBS> H$oàH$maH¡$bmBS> H$oàH$ma CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU
J¡g Ðd hdmB© Yw§X, ~mXb
J¡g R>mog hdmB© Yw±Am, dmhZ H$m {ZîH$mgZ
Ðd J¡g \o$_ goqd H«$s_
Ðd Ðd E_beZ XÿY, \o$g H«$s_
Ðd R>mog gob {_Q²>Q>r, XÿY- _oJZr{W`
R>mog J¡g ‹\o$_ \$mo_, a~a, ñn§O â ỳ_¡O

R>mog R>mog Oob O¡br, nZra, _ŠIZ

R>mog R>mog R>mog gob a§JrZ _yë`dmZ nËWa,Xÿ[Y`m± H$mM
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{MÌ{MÌ{MÌ{MÌ{MÌ. 8

  Š`m AmBgH«$s_ EH$ H$mobmBS> h¡?Š`m AmBgH«$s_ EH$ H$mobmBS> h¡?Š`m AmBgH«$s_ EH$ H$mobmBS> h¡?Š`m AmBgH«$s_ EH$ H$mobmBS> h¡?Š`m AmBgH«$s_ EH$ H$mobmBS> h¡?$

XÿY, A§S>o, MrZr Am¡a ImX Ho$ {_lU Nz˛ Am¬ÁzS>Z
go AmBgH«$s_ ~ZVm h¡& `h {_lU H$mo Yrao-Yrao
R>§S>m H$a AmBgH«$s_  O_m`m OmVm h¡& AmbmoS>Z
H$s à{H«$`m _| {_lU _| ~y±Xm| H$mo \$mo{_J Ho$ ê$n
_| \¡$bm`m OmVm h¡ {Oggo §¢|˛ Nz˛ bÏN˛gz ZÁzbz-ZÁzbz

Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-Vm{bH$m-3 {Zb§~Z Am¡a H$mobmBS> Ho$ JwUY‘©{Zb§~Z Am¡a H$mobmBS> Ho$ JwUY‘©{Zb§~Z Am¡a H$mobmBS> Ho$ JwUY‘©{Zb§~Z Am¡a H$mobmBS> Ho$ JwUY‘©{Zb§~Z Am¡a H$mobmBS> Ho$ JwUY‘©
{Zb§~Z{Zb§~Z{Zb§~Z{Zb§~Z{Zb§~Z H$mobmBS>H$mobmBS>H$mobmBS>H$mobmBS>H$mobmBS>

{dOmVr` {_lU {Zb§~Z H$aVo h¢ & H$mobmBS> EH$ gOmVr` {_lU h¡&
{Zb§~Z Ho$ H$U Am±Im| go XoIo OmE§Jo &              H$mobmBS> Ho$ H$U Am±Im|  go Zht XoIo OmE§Jo&

{Zb§~Z Ho$ H$U àH$me Ho$ nw§O Ûmam àdoe H$aVo h¢? H$mobmBS> BVZm ~‹S>m hmoVm h¡ {H$ dh àH$me Ho$ nw§O
H$mo {~IamVm h¡&

e§mV ê$n go aIo OmZo na {dbò  Ho$ H$U ZrMo ~g e§mV ê$n go aIo OmZo na do ZrMo Zhr ~gVo h¢ Am¡a
OmVo h¡ & O~ Eogm hmoVm h¡ Vmo {Zb§~Z Qy>Q>oÁ h¡ Am¡a H$mobmBS> {ñWa ahVm h¡&
àH$me {~IoaVm h¡&

{Zb§~Z A[ñWa h¡& CgHo$ KQ>H$ N>mZZo go n¥WH$ KQ>H$m| H$mo N>mZH$a n¥WH$ Zht {H$`m OmVm h¡& `hm± úwsN˛
{H$`z OmVz h¡& N˛∫åz Nz˛ u¬L AnHo$ÝÐr` AmdV©Z H$m Cn`moJ “ÁzoÁ “{@

H$Um| _| Qy>Q> Om`o& BgH$m n[aUm_ `h nXmW© h¡
{Og_| R>mog (XÿY,dgm Am¡a XÿY Ho$ àmoQ>rZ) Ðd
(nmZr) Am¡a J¡go (dm`w Nz˛ §Ï¬§Ï¬z)Š`m Amn
AZw_mZ bJm nmAmoJo {H$ AmBgH«$s_ H$mobmS> h¡
`m Zht&

             gmoMmo Am¡a {dMma H$amo gmoMmo Am¡a {dMma H$amo gmoMmo Am¡a {dMma H$amo gmoMmo Am¡a {dMma H$amo gmoMmo Am¡a {dMma H$amo

 Š`m EH$ ewÕ {db`Z Am¡a H$mobmBS>b {db`Z
_| H$moB© A§Va h¡? `{X Amn H$moB© A§Va XoIVo
hm| Vmo dh Š`m h¡?

   Š`m Amn A~ Bgo EH$ VwbZmË_H$ {d[Y go
g_PmAmoJo ?

{_lU Ho$ KQ>H$m| H$mo n¥WH$ H$aZm{_lU Ho$ KQ>H$m| H$mo n¥WH$ H$aZm{_lU Ho$ KQ>H$m| H$mo n¥WH$ H$aZm{_lU Ho$ KQ>H$m| H$mo n¥WH$ H$aZm{_lU Ho$ KQ>H$m| H$mo n¥WH$ H$aZm
A~ VH$ h_ {_lU Ho$ àH$ma H$s MMm© H$s

h¡& Š`m Amn CZ nÕ{V`m| Ho$ ~mao _| OmZVo hmo
{Oggo H«$_e… {_lU Ho$ KQ>H$m| H$m n¥WH$ {H$`m
OmVm h¡&

gmYmaUV… {dOmVr` {_lU Ho$ KQ>H$m| H$mo
gab nÕ{V`m| O¡go hmW go MwZZm, N>mZZm Am{X
Omo h_ X¡{ZH$ OrdZ _| à`moJ H$aVo h¢&

H$^r-H$^r {_lU H$mo n¥WH$ H$aZo Ho$ {bE
Hw$N> {d[eîQ> VH$ZrH$ H$m Cn`moJ H$aZm n‹S>oJm&
H$jm N>: - _o| h_Zo grIm {H$ {_lUm| H$mo AZoH$
nÕ{V`m| Ûmam n¥WH$ {H$`m Om`oJ O¡go V¡aZm,
N>mZZm, _{U_ H$aZm, {H«$ñQ>brH$aU, H«$mo_moQ>moJ«m\$s
Am{X& AmAmo h_ AÝ` XoI|&
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  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo

YmÝ` CgHo$ ŷgr H$mo AbJ H$aZo Ho$ {bE
h_ {^ÝZ n¥WŠH$saU H$mo Š`m| Cn`moJ H$aVo h¡&
O~{H$ XmoZm| {dOmVr` {_lU h¢&

{d[^ÝZ {_lU Ho$ n¥WŠH$saU Ho$ {bE {d{^ÝZ
VH$ZrH$ H$m M`Z H$aZo Ho$ {bE AmYma Š`m h¡?

dmînrH$aU

{H«$¶mH$bmn-7

nmZr Ho$ n¥WŠH$saU H$s à{H«$`m

{MÌ{MÌ{MÌ{MÌ{MÌ-10  nmZr H$m dmînrH$aUnmZr H$m dmînrH$aUnmZr H$m dmînrH$aUnmZr H$m dmînrH$aUnmZr H$m dmînrH$aU

EH$ ~rH$a br{OE Am¡a CgHo$ Am`VZ Ho$
AmYo VH$ nmZr S>m[bE & EH$ V‰gy N˛Á H$m±M CgHo$
_w±h na a{IE O¡go {H$ {MÌ 10 _| Xem©`m J`m h¡&
dmM-H$m±M na Hw$N> ñ`mhr H$s ~y±X| S>m{bE& ~rH$a
H$mo J_© H$s{OE Am¡a dmM-H$m±M H$m {ZarjU
H$s{OE& dmM-H$m±M _| H$moB© n[adV©Z Z {XIZo
VH$ J_© H$aVo a{hE&

dmM-H$m±M go Š`m dm{înV hmoVm h¡? dmM-
H$m±M na H$moB Adeof ~Mm h¡?

ÀÆÁ“y gÁF| Am¡a nmZr H$m {_lU h¡& ñ`mhr
Ho$ KQ>H$ H$mo h_ dmînrH$aU Ûmam n¥WH$ H$a|Jo&

D$Üd©nmVZ
{H«$¶mH$bmn-6

D$Üdm©nVZ Ûmam {_lU Ho$ KQ>H$m| H$m
n¥WŠH$sH$aU

{MÌ{MÌ{MÌ{MÌ{MÌ-9 A_mo{Z`_ ŠbmoamBS> Am¡a Z_H$ H$moA_mo{Z`_ ŠbmoamBS> Am¡a Z_H$ H$moA_mo{Z`_ ŠbmoamBS> Am¡a Z_H$ H$moA_mo{Z`_ ŠbmoamBS> Am¡a Z_H$ H$moA_mo{Z`_ ŠbmoamBS> Am¡a Z_H$ H$mo
n¥WH$ H$aZmn¥WH$ H$aZmn¥WH$ H$aZmn¥WH$ H$aZmn¥WH$ H$aZm

EH$ Må_M Z_H$ Am¡a EH$ Må_M A_mo{Z`_
Šbmoam`S> boH$a {_bmBE &

Š`m `h {deof {_lU {dOmVr` h¡?
h_ Z_H$ Am¡a A_mo{Z`_ Šbmoam`S> H$mo H¡$go
n¥WH$ H$a|J| &
EH$ MrZr Ho$ nmÌ _o {_lU br{OE &

EH$ H$m±M Ho$ H$sn go T>H$ Xr{OE& H$sn Ho$ _w±h
na jMN˛å a{IE Am¡a CëQ>m H$s{OE {S>f na
O¡go {MÌ _| Xem©`m J`m h¡& Cg nmÌ H$mo ñQ>mod
na a{IE Am¡a J_© H$s{OE Am¡a CgH$s Xrdmam|
na {ZarjU H$s{OE& Ama§[^H$ {ñW{V go Amn
A_mouZ`_ M¬Ázam`S> Ho$ dmîn H$mo XoImoJo Am¡a
H$sn Ho$ Xrdmam| na R>mog A_mo{Z`_ ŠbmoamB©S>
H$mo XoImoJo&

{_lU O¡go HÁ}na ̀ m Zz\$VbrZ ̀ m EZW«mgmBQ>
go à`ËZ H$s{OE

{dnarV H$sn

gKZr¶ A‘mo{Z¶‘
³bmoamBS>

A‘mo{Z¶‘
³bmoamBS> Am¡a
Z‘H$ H$m {‘lU

A‘mo{Z¶‘
³bmoamBS>
H$s naV
^mn

éB© H$m T>³H$Z

MrZr {‘Q²>Q>r

^mn

ñ¶mhr
½bmg H$m Koam

~rH$a

Ob
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gobmo Q>on &
à{H«$`m … à{H«$`m … à{H«$`m … à{H«$`m … à{H«$`m … N>mZZo Ho$ H$mJO Ho$ Vh go Wmo‹S>m D$na
_mH©$a go EH$ aoIm IrÊuYE& ~rH$a _| Hw$N> nmZr
S>mbmo Am¡a H$mJO H$mo n|{gb Am¡a Q>on H$s ghm`Vm
go Eogo bQ>H$mAmo O¡go dh {g\©$ nmZr H$s gVh H$mo
ZÏL O¡go {H$ {MÌ-11 _| Xem©̀ m J`m h¡&

ñ`mhr H$s aoIm nmZr H$mo Zhr bJZy Mm{hE
`h Ü`mZ aho &

5 {_ZQ> Ho$ {bE nmZr H$mo nona na AmZo
Xr{OE, [\$a nmZr go {ZH$mb Xr{OE, gyIZo Xr{OE&

H$mbo ñ`mhr Ho$ Z_yZo _| Amn H$m¡Z go a§J
XoImoJo?‹

Xmo Am¡a nona Ho$ \$sVo boH$a à`moJ H$s{OE
& Š`m g^r a§J Cgr H«$_ _| {XImB© X|Jo&

ñÆ“y _mH©a Ho$ ñWmZ na AñWmB© _mH©$a H$m
Cn`moJ H$s{OE&Amn Š`m {ZarjU H$amoJo &

_moQ>r aoIm Ho$ ñWmZ na Amn AñWmB© _mH©$a
Ho$ H$mJO Ho$ \$sVo na nVbr aoIm Ir{ME& Š`m
AmnHo$ n[aUm_ àË`oH$ {ñW{V _| ~XbVo h¢&

Š`m H«$mo_moQ>moJ«m‹\$s {g\© a§JrZ Ðdm| Ho$ {bE
Cn`moJr h¡?

{_lUr` Am¡a A{_lUr` Ðdmo § H$m
n¥WŠH$sH$aU

EH$ Ðd {_lUr` H$hbmVm h¡ ̀ {X dh Xÿgao
Ðd _| nyar Vah Kwb OmVm h¡& Š`m Amn FÃNz˛

Am¡a Hw$N> CXmhaU Xo gH$Vo h¢ &
EH$ Ðd A{_lUr` h¡ Omo KwbVm Zht h¡

bo{H$Z tÓÃ∫z ¸ƒ EH$ naV ~Z OmVm h¡ ZrMo ah
OmVm h¡& Š`m Amn AnZo X¡{ZH$ OrdZ Ho$ H$w$N>
LzÃz CXmhaU X|Jo&

Š`m Amn OmZVo h¡ {_lUr` Ðd H$mo H¡$go
n¥WH$ {H$`m OmVm h¡&

  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo  gmoMmo Am¡a {dMma H$amo
Ho$amogrZ Am¡a noQ´>mob Ho$ {_bmdQ> H$mo Amn

Bg VH$ZrH$ go H¡$go úwsN˛ H$amoJo &
H$m ©̀{d[Y -7 _| h_Zo XoIm {H$ ñ`Á“y {db`

Am¡a {dbm`H$ H$m {_lU h¡& ñ`mhr _| Omo gÁF| h¡,
Š`m dh EH$ àË òH$ a§J (H$ba) h¡? ñ`mhr _|
{H$VZo {dbò  h¡& h_ CÝh| H¡$go nhMmZoJ|& Š`m H$moB©
VH$ZrH$ h¡ Omo ñ`mhr Ho$ {d[^ÝZ KQ>H$m| H$mo n¥WH$
H$aoJr& `“ÁÂ na H«$mo_moQ>moJ«m\$s H$s ghm`N˛ hmoJr &

H«$mo_moQ>moJ«m\$s à`moJembm H$s dh {d[Y h¡ Omo
{_lU Ho$ KQ>H$m| N˛Áz n¥WH$ H$aZo Ho$ {bE Cn`moJr h¡&
H«Áz_ÁzQ>moJ«m\$r go ñ`mhr _o Am¡a gÁF| Ho$ KQ>H$m| H$mo
n¥WH$ {H$̀ m OmVm h¡& Bg à{H«$̀ m Ûmam nm¡Ym| _| a§J
{dVaU {H$̀ m OmVm h¡ Am¡a AZoH$ nXmWm] Ho$ amgm`{ZH$
g§aMZm H$mo kmV {H$̀ m OmVm h¡&

H$mJO H$s H«$mo_moQmoJ«m\$s

CÔoí` …CÔoí` …CÔoí` …CÔoí` …CÔoí` … ñ`mhr Ho$ KQ>H$m| H$mo nona H«$mo_moQ>moJ«m\$s
go n¥WH$ H$aZm &
Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…~rH$a, Am`VmH$ma N>mZZo H$m
H$mJO, H$mbm _mH©$a (gyMH$), nmZr, n|{gb Am¡a

à`moJembm {d[Y

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-11 ñ¶mhr ‘| {Z{hV nXmWm] H$mo AbJ H$aZmñ¶mhr ‘| {Z{hV nXmWm] H$mo AbJ H$aZmñ¶mhr ‘| {Z{hV nXmWm] H$mo AbJ H$aZmñ¶mhr ‘| {Z{hV nXmWm] H$mo AbJ H$aZmñ¶mhr ‘| {Z{hV nXmWm] H$mo AbJ H$aZm

n|{gb

gobmo Q>on

{’$ëQ>a nona
H$s nQ²>Q>r ~rH$a

‘mH©$a
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{H«$¶mH$bmn-8

A{_lUr` Ðdm| H$m n¥WŠH$rH$aU 

{MÌ{MÌ{MÌ{MÌ{MÌ.12 n¥WŠH$sH$aU H$m H$snn¥WŠH$sH$aU H$m H$snn¥WŠH$sH$aU H$m H$snn¥WŠH$sH$aU H$m H$snn¥WŠH$sH$aU H$m H$sn

AmnZo nmZr Am¡a Vob H$m {_lU XoIm hmoJm&
Cg_| {H$VZo naV hm|Jo? Amn CZ Xmo KQ>H$m| H$mo
H¡$go n¥WH$ H$amoJo&
EH$ n¥WH$ H$aZo H$m H$sn bmo Am¡a Cg_| nmZr Am¡a
Ho$amogrZ `m Ea§S>r Ho$ Vob H$m {_lm S>mbmo& Hw$N>
g_` VH$ em§V ahZo Xmo, {Ogo nmZr Am¡a Vob Ho
AbJ naV ~Zo& n¥WŠH$saU Ho$ H$sn H$m T>ŠH$Z
Imob H$a ZrMo H$s naV H$mo ÜÆÁå Ãz ~mha N>moS>
Xmo  O¡go hr Vob D$na Am Om`o ñQ>mn H$mH$ H$mo ~§X
H$a X| &
Xmo {_lUr` Ðdm| H$m n¥WŠH$sH$aUXmo {_lUr` Ðdm| H$m n¥WŠH$sH$aUXmo {_lUr` Ðdm| H$m n¥WŠH$sH$aUXmo {_lUr` Ðdm| H$m n¥WŠH$sH$aUXmo {_lUr` Ðdm| H$m n¥WŠH$sH$aU

Ðdm| H$o$ {_bZo go H$^r-H$^r gOmVr`
{db`Z ~ZVo h¡? Hw$N> Ðdm| H$mo g^r _| g_mZwnmV
go {_bZo H$m JwU hmoVm h¡& Bg JwU H$m {_lUr`Vm
H$hm OmVm h¡& CXmhaUmW© nmZr Am¡a EWÁzZÁz¬
g^r g_mZwnmV _o {_bVo h¡& Amn Eogo {_lU H$mo
H¡$go n¥WH$ H$amoJo &

AmgdZ

{H«$¶mH$bmn-9

Xmo {_lUr` Ðdm| H$mo AmgdZ go n¥WH$
H$r{OE&

    E{gQ>moZ Am¡a nmZr {_lUr` h¡& Bg {_lU
H$mo AmgdZ âbmñH$ _o bmo& Bg_| EH$ W_m©_rQ>a
bJmAmo& CnH$aU H$mo {MÌ _| Xem©`o AZwgma
ì`d{ñWV H$amo Am¡a gmdYmZr nyd©H$ W_m©_rQ>a H$m
AdbmoH$Z H$ao& EgrQ>rZ dmînrH¥$V hmoVm h¡ VWm
g§K[ZV hmoH$a g§KZH$ Ûmam ~mha {ZH$bZo na Bgo
~V©Z _| EH${ÌV {H$`m Om gH$oÁ h¡& Ob AmgdZ
âbmñH$ _| eof ah OmVm h¡&
    Cna ~Vm ò J ò VH$ZrH$ H$mo AmgdZ H$hVo
h¢& AmgdZ H$m Cn`moJ Eogo {_lU H$mo n¥WH$
H$aZo _| {H$`m OmVm h¡ Omo {dK[Q>V hþE {~Zm
C~bVo h¡ VWm {OgHo$ KQ>H$m| Ho$ ŠdWZm§H$m| Ho$
_Ü` A[YH$ A§Vamb hmoVm h¡&

Š`m hmoJm O~ Xmo Ðdm| H$m ŠdWZm§H$ Amng
_| {ZH$Q> hmo?
   Xmo `m Xmo go A[YH$ KwbZerb Ðdm| {OgH$m

W‘m©‘rQ>a

Ob {ZH$mg

Ob H§§$S>|ga

erVb Ob
EgrQ>moZ

E{gQ>moZ
Am¡a Ob
H$m {‘lU

AmgdZ
âbmñH$

³b¢n

{MÌ{MÌ{MÌ{MÌ{MÌ-13 EgrQ>moZ Am¡a nmZr Ho$ {_lU H$moEgrQ>moZ Am¡a nmZr Ho$ {_lU H$moEgrQ>moZ Am¡a nmZr Ho$ {_lU H$moEgrQ>moZ Am¡a nmZr Ho$ {_lU H$moEgrQ>moZ Am¡a nmZr Ho$ {_lU H$mo
AmgdZ Ûmam n¥WH$ H$aZmAmgdZ Ûmam n¥WH$ H$aZmAmgdZ Ûmam n¥WH$ H$aZmAmgdZ Ûmam n¥WH$ H$aZmAmgdZ Ûmam n¥WH$ H$aZm

AbJ H$aZo
dmbr H$sn

amoH$Zodmbm
H$m°H$

Ob

Ho$amogrZ ¶m
H¡$ñQ>a Vob
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ŠdWZm§H$ 25oC H$m A§Va go H$_ hmo üßÁ\y

GåN˛Áz EÁÃƒå uƒuá Ãz úwsN˛ uN˛ÆÁ \Á ÃN˛oÁ

“{@ `{X ŠdWZm§H$ H$m A§Va 25oC go A[YH$ h¡
Vmo gmYmaU AmgdZ H$m Cn`moJ hmoJm&

Š`m Amn à^m\y AmgdZ H$s {d{Y OmZVo
h¢&
    BgH$m CXmhaU gmYmaU AmgdZ O¡gm hr
hmoVm h¡& Ho$db AmgdZ âbmñH$ Am¡a g§KZH$ Ho$
~rM EH$ à^m\r gm§^ H$m à`moJ {H$`m OmVm h¡&
gmYmaU à^mOr ñV§^ EH$ Zbr hmoVr h¡ Omo H$s
ereo Ho$ H§$Mm| go ^ar hmoVr h¡& `o H§$Mo dmîn H$mo
R>§S>m Am¡a g§K{ZV hmoZo Ho$ {bE gVh àXmZ H$aVo
h¡& O¡go {MÌ-14 _| Xem©̀ m J`m h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-14 à^mUr AmgdZà^mUr AmgdZà^mUr AmgdZà^mUr AmgdZà^mUr AmgdZ

• Š`m Amn H$moB© CXmhaU Xo gH$moJo Ohm± `h
VH$ZrH$ Cn`moJr h¡?

• h_ dm`w go {d[^ÝZ J¡g H¡$go àmßV H$a|Jo?
h_Zo AÜ``Z {H`m {H$ dm ẁ gOmVr` {_lU h¡&
Š`m dh CgHo$ KQ>H$m| _| {d^m{OV H$s Om gH$Vr
h¡?
AmB©E {ZåZ àdmh {MÌ Ûmam h_ BgHo$ MaU
XoI|Jo&

hdm

Xm~ ~T>mH$a VWm Vmn_mZ H$_ H$aHo$ dm ẁ H$mo
g§nrS>Z VWm R>§S>m H$aZm&

Ðd hdm

à^m\r AmgdZ H$m°b_ _| dm ẁ H$mo Yrao-Yrao
J_© H$aZm

{d[^ÝZ D±$MmB`m| H$m°b_ na J¡g H$m n¥WŠH$H$aU

A§H$ AmŠgrOZ AmJ©Z ZmBQ´>moOZ
ŠdWZm§H$A§H$ (0C) -183 -186 -196

dm`w % 20.9 0.9 78.1

 dm`w go J¡gm| H$mo àmßV H$aZo Ho$ {bE àdmh

`{X h_ dm ẁ go AmŠgrOZ J¡g ({MÌ-16) H$mo
àmßV H$aZm MmhVo h¢ Vmo h_| dm`w _| Cn{ñWV Xÿgar J¡gm§o
H$mo n¥WH$ H$aZm hmoJm& Ðd dm`w àmßV H$aZo Ho$ {bE nhbo
dm`w na X~md ~T>m`m OmVm h¡ Am¡a {\$a Vmn H$mo KQ>mH$a
Cgo R>§S>m H$a g§nr{S>V {H$`m OmVm h¡& Bg Ð{dV J¡g H$mo
à^m\y AmgdZ ñV§̂  _| Yrao-Yrao J_© {H$`m OmVm h¡&
Ohm± g^r J¡go {d[^ÝZ D±$MmB`m| na AnZo ŠdWZm§H$ Ho$
AZwgma n¥WH$ hmo OmVm h¡ &

‘| dm¶w

{’$ëQa erVb Ob
H$m O‘md

H$mZ©S>mBAm³gmBS>
gyIo ~’©$ Ho$
Ho$ ê$n ‘|
{ZH$bZm

{dñVmaH$ OoQ>

Vab
dm¶w

Am§{eH$
AmgdZ
H$m°b‘

ZmBQ́>moOZ
{ZH$mg
AmJ©Z
{ZH$mg Vab

Am°³grOZ

{d^mOH$

erVb X~md
dm¶w

Ob {ZH$mg
J‘© dm¶w

X~md
‘| dm¶w

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-15 dm`w Ho$ Kdm`w Ho$ Kdm`w Ho$ Kdm`w Ho$ Kdm`w Ho$ KbH$m| H$m n¥WŠH$aUH$m| H$m n¥WŠH$aUH$m| H$m n¥WŠH$aUH$m| H$m n¥WŠH$aUH$m| H$m n¥WŠH$aU

W‘m©‘rQ>a

Ob {ZH$mg

Ob H§$S>|ga

erVb
Ob

nyU© Vab
nXmW©

{‘lU

AmgdZ
âbmñH$

³b¢n

H$mH©$

{^Þ H$aZo
dmbm H$m°b‘

H$mH©$
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                 gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE  gmo{ME-MMm© H$s{OE
• dm ẁ _| Cn{ñWV J¡gm| H$mo CZHo$ ~T>Vo hþE

ŠdWZm§H$ Ho$ AZwgma ì`d{ñWV H$ao& Amn
Š`m {ZarjU H$amoTz?

• O~ dm ẁ H$mo R>§S>m {H$`m OmVm h¡ Vmo H$m¡Z
gm KQ>H$ nhbo Ðd _| n{ad{V©V hmoVm h¡&

ewÕ nXmWm] Ho$ àH$maewÕ nXmWm] Ho$ àH$maewÕ nXmWm] Ho$ àH$maewÕ nXmWm] Ho$ àH$maewÕ nXmWm] Ho$ àH$ma
A~ VH$ h_åz {_lUm| H$m AÜ``Z {H$`m

h¡& AWm©V do nXmW© H$m {_lU {OÝh| n¥WH$ {H$`m
Om gH$Vm h¡, ^m¡{VH$ {d[Y Ûmam& CZ {_lUm| Ho$
{df` _| Amn Š`m H$hmoJo Omo uN˛Ãy ^r à{H«$`m
Ûmam n¥WN˛ Zht {H$Æz Om gH$V z h¡& h_ BÝh| ewÕ
nXmW© H$hVo h¢ & h_ CZH$s ImoO H$a|Jo &

  H$m`©H$bmnH$m`©H$bmnH$m`©H$bmnH$m`©H$bmnH$m`©H$bmn-10

H$mna gë\o$Q> Am¡a Aë ỳ_r{Z`_ \$Á }Á }Á }Á }Á }Bb
H$mna gë\o$Q> H$m gmÝÐ {db`Z br{OE

Am¡a Aë ỳ{_{Z`_ \$Á}Bb H$m EH$ Qw>H$‹S>m Cg_|
S>m{bE& Hw$N> Xoa Ho$ níMmV Amn XoImoJo {H$ Cg
na H$mna H$s naV O_ JB© h¡& {db`Z a§JhrZ hmo
OmVm h¡& Eogm Š`m| hþAm? (YmVw Ed§ AYmVw Ho$
H$m`©H$bmnm| H$mo `mX H$s{OE) h_ OmZVo h¢ {H$
O~ H$mna gë\o$Q> Aë ỳ_r{Z`_ Ho$ g§nH©$ _| Am`m

V~ amgm`{ZH$ n{adV©Z hþAm& Š`m BgH$m `h
AW© h¡ {H$ H$Á}na gë\o$Q> EH$ {_lU h¡? ÆÁ Zht&

`hm± na {H$gr ^r ^m¡{VH$ à{H«$`m Ûmam
H$Á}na H$mo gë\$a Am¡a AmŠgrOZ go n¥WH$ Zht
{H$`m Om gHo$Jm& `h {g\©$ amgm`{ZH$ à{V{H«$`m
go {H$`m Om gH$Vm h¡& H$mna gë\o$Q> Ho$ O¡go
nXmWm} H$mo `m¡{JH$ H$hVo h¢&

h_ `m¡{JH$m| H$mo Bg Vah n[a^m[fV H$a
gH|$Jo& `m¡{JH$ dh ewÕ nXmW© h¡ Omo Xmo `m Xmo go
A[YH$ KQ>H$m| _| {g\©$ agm`{ZH$ à{V{H«$`m Ûmam
hr n¥WH$ {H$`z Om gH$Vz h¡&

do nXmW© Omo Xmo `m A[YH$ KQ>H$m| _|
agm`{ZH$ à{V{H«$`m Ûmam ^r n¥WH$ Zht {H$ z̀ Om
gH$V z h¡, VËd H$hbmVo h¢ &

A~ h_mao nmg Xmo àH$ma Ho$ ewÕ nXmW© h¡-
`Á{{JH$ Am¡a VËd &

VËdm| H$mo YmVw, AYmVw Am¡a CnYmVw _o|
{d^m{OV {H$`m Om gH$Vm h¡ & h_Zo YmVw Ed
AYmVw Ho$ JwUY_© nT> MwHo$ h¡ & Hw$N> VËdm| Ho$ Zm_
~VmBE Omo Amn OmZVo h¢ &

àmMrZ gä`Vm go VËd Cn`moJ _| h¡ YmVwE±
O¡ogo bmohm, boS>, H$Á}na(Vm±~m) gä`Vm H$mo gwYmaZo

Vm{bH$m-----4     {_lU Am¡a `m¡{JH$ {_lU
{_lU                                                                       `m¡{JH$

1.VËd `m `m¡{JH$ Ho$db {_lU ~ZmZo Ho$ {bE KÏ¬oz h¢& qH$Vw
  {H$gr ‘E `m¡{JH$ H$m {Z_m©m Zht H$aVo &

2.{_lU H$m g§KQ>Z n[adV©Zr` hmoVm h¡&

3.{_lU Cg_| Cn{ñWV KQ>H$m| Ho$ JwUY_m] H$mo Xem©Vm h¡&

4.KQ>H$m| H$mo ^m¡{VH$ {d[Y`m| Ûmam gwJ_Vm go n¥WH$ {H$`m Om
  gH$Vm h¡&

1.VËd {H«$`m H$aHo$ ZE `m¡{JH$ H$m {Z_m©m H$aVo h¢&

2. Z ò nXmW© H$m g§KQ>H$ gX¡d ñWmB© hmoVm h¡&

3.Z ò nXmW© Ho$ JwUY_© nyar Vah go {^ÝZ hmooz h¡&

4.KQ>H$m| H$mo Ho$db agm`{ZH$ `m {dÚwn agm`{ZH$ à{V{H«$`m
  Ûmam n¥WH$ {H$`m Om gH$Vm h¡&
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_| Cn`moJr aho h¡& hOmam| df© VH$ agm`Z ΔÁÀÌr
-{OZ_o E¡gH$ Ý`yQ>Z ̂ r h¡& Z`o YmVwAm| H$mo ImoO
{ZH$mbZo H$m à`mg {H$`m Am¡a CZHo$ JwUY_m] H$m
AÜ``Z {H$`m &

ho[Z§J ~«§mS> O_©Z agm`k Z| 1669 _| _yÌ
H$mo C~mbH$a \$mg\$ag H$m A{dîH$ma {H$`m& bo{H$Z
1700 df© VH$ h_| nVm Zhr Wm {H$ VËd h¡&
Š`m|{H$ agm`km| Zo CÝh| ewÕ H$aZo Am¡a AbJ H$aZo
Ho$ {bE Z`r nÕ{V`m| H$m A{dîH$ma H$aVo ah| &

ga h§\«$s S>odr H$B© VËdm| H$m Am{dîH$ma H$aZo
_| gj_ Am¡a g\$b aho O¡go gmo{S>̀ _, ™{JZr{e`_,
~moamoZ, M¬Ázu∫å FnÆÁut& am~Q>© ~m`b nhbo d¡km{ZH$
Wo {OÝhm|Zo 1661 _| gd©àW_ VËd eãX H$m à`moJ
{H$`m Am¡a bodmB{OEOa Zo g~go nhbo VËd H$s
n[a^mfm à{Vnm{XV {H$`m& CZHo$ AZwgma VËd
nXmW© H$m dh _yb ê$n h¡ {Ogo agm`{ZH$ à{V{H«$`m
Ûmam AÝ` gab nXmWm] _| {d^m{OV Zht {H$`m Om
gH$Vm h¡&

`{X H$moB© nXmW© CgHo$ Xmo ̀ m A[YH$ KQ>H$m|
_| agm`{ZH$ à{V{H«$`m Ûmam n¥WH$ {H$`m Om gH$Vm
h¡ Vmo dh {Z{íMV ê$n go `Á{{JH$ h¡&

O~ Xmo `m A[YH$ VËd {_bm ò OmVo h¢ Vmo
h_| Š`m àmßV hmoJm & h_ `h nyU© ê$n go EH$
H$m`© {d{Y Ûmam g_P|Jo&

H$m`©H$bmnH$m`©H$bmnH$m`©H$bmnH$m`©H$bmnH$m`©H$bmn-11

VËVËVËVËVËd `m¡{JH$ Am¡a {_lU H$s nÕ{V H$mo `m¡{JH$ Am¡a {_lU H$s nÕ{V H$mo `m¡{JH$ Am¡a {_lU H$s nÕ{V H$mo `m¡{JH$ Am¡a {_lU H$s nÕ{V H$mo `m¡{JH$ Am¡a {_lU H$s nÕ{V H$mo
g_PmBEg_PmBEg_PmBEg_PmBEg_PmBE

EH$ H$jm H$mo Xmo g_yh _| {d^m{OV H$s{OE&
XmoZm| dJm] H$mo 5 J«m_ bmoho H$m MyU© Am¡a A^«H$
J§Y EH$ MrZr nmÌ _| Xr{OE&
H$m`©{d[YH$m`©{d[YH$m`©{d[YH$m`©{d[YH$m`©{d[Y g_yh g_yh g_yh g_yh g_yh -1 Ho$ {bE Ho$ {bE Ho$ {bE Ho$ {bE Ho$ {bE

bmoho H$m MyU© Am¡a J§YH$ {_bmH$a H«$Δ H$s{OE&
Cg_| {ñWV Mwå~H$Ëd H$mo MoH$ H$s{OE& EH$ Mwå~H$
H$m Qw>H$‹S>m CgHo$ nmg bmH$a Om±M H$s{OE {H$ dh
Mwå§H$ go AmH${f |V hmo ahm `m Zht&

H$m`©{d[YH$m`©{d[YH$m`©{d[YH$m`©{d[YH$m`©{d[Y g_yh g_yh g_yh g_yh g_yh -2 Ho$ {bE Ho$ {bE Ho$ {bE Ho$ {bE Ho$ {bE
bmoho Ho$ MyU© Am¡a J§YH$ H$mo {_bmH$a H«$Δ

H$s{OE& Bg {_lU H$mo bmb hmoZo VH$ Iy~ J_©
H$s{OE bm¡ go {ZH$mbH$a R>§S>m hmoZo Xr{OE& CnbãY
nXmW© H$mo Mwå~H$Ëd H$m narjU H$s{OE@ XmoZm|
g_yhm| go àmßV nXmW© Ho$ ~ZmdQ> ({Z_m©U) Am¡a
∫ÊT H$m {ZarjU H$s{OE&

AJbr à{H«$`m AmnHo$ nmR>embm _| à`moJembm
hmo Vmo H$a gH$Vo h¢ &

àË`oH$ g_yh N˛Áz àmßV nXmW© N˛Áo Xmo ^mJm| _|
~m±Q>mo& EH$ ™ı H$m~©Z S>mB© Ã¬¢˛ÁFg {_bmAmo,
Iy~ {hbmAmo Am¡a N>mZm| &

Xÿgao ^mJ _o VZw gëâ ỳ[aH$$ Amåb `m VZw
h¡S´>moŠbmo[aH$ Aåb {_bmAmo &

gë\$a Am¡a Am`aZ Ho$ gmW ̀ hr à{V{H«$`mE±
AbJ-AbJ H$amo&

A~ ZrMo Ho$ àíZm§o H$m CÎma Xr{OE&
• H$m¡Z go g_yh H$mo Mwå~H$Ëd dmbm nXmW© àmßV hþAm?
• Š`m h_ àmßV nXmW© KQ>H$m| H$mo n¥WH$ H$a

gH$Vo h¢?
• ³¶m Xmo§Zmo n[apñW{V¶m| ‘| J¡g H$s J§Y g‘mZ

hmoJr ¶m Zht?
• VZw gëâ ỳ[aH$ Aåb Am¡a VZw “{g~ÁzM¬Ázu∫N˛ Aåb

S>mbZo na Š`m XmoZmo g_yhm| H$mo J¡g àmßV hþB© ?
• XmoZm| {ñW{V`m| _| Š`m J¡g H$s J§Y dhr Wr?

g_yh-1 go àmßV J¡g hmBS´>moOZ h¡& `h
a§JhrZ, J§YhrZ Am¡a ÁdbZerb h¡&

g_yh-2 go àmßV J¡g hmB©S´>moOZ gë\$mBS>
h¡&`h a§JhrZ J¡g h¡ {Og_| g‹S>o A§S>m| H$s J§Y h¡&
AmnZo XoIm hmoJm {H$ XmoZm| g_yh Ho$ CËnmXZ _|
{d[^ÝZ JwUY_© h¡& O~{H$ CZH$m Ama§{^H$ nXmW©
g_mZ Wm&

g_yh-1 Zo H$mÆ|H$bmn H$mo ^m¡{VH$ n{adV©Z
H$s ar{V go {H$`m& O~{H$ g_yh-2 Z| agm`{ZH$
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n[adV©Z {H$`m& J«wn-1 Ûmam àmßV nXmW© Xmo nXmWm]
H$m {_lU h¡& {X ò J ò nXmW© bmohm VWm gë\$a h¡&
Omo {H$ VËd h¡& {_lU Ho$ JwUY_© KQ>H$m| Ho$ JwU Ho$
g_mZ h¡& g_yh-2  Ho$ Ûmam àmßV ̀ m¡{JH$ h¡& XmoZm|
VËdm| H$mo Iy~ J_© H$aZo na h_| ̀ m¡{JH$ àmßV hmoVm
h¡ {OgHo$ JwU nyU©V… {^ÝZ h¡& O~{H$ CZH$s VwbZm
VËdm| go {_bZo go hmoVr h¡&

`m¡{JH$ H$s aMZm nyU©V… g_mZ h¡& h_ ̀ h
^r {ZarjU H$a|Jo {H$ `m¡{JH$ aMZm Am¡a a§J
Am`VZ Ho$ ê$n _| g_mZ h¡&

h_mao ò g^r à`mgm| Ho$ \$b ñdê$n h_ nXmWm]
H$mo Eogo {d^m{OV Zhr H$a gH$Vo h¢ Am¡a O~ h_ `h
{ZîH$f© {ZH$mbVo h¢ {H$ `h VËd h¡& Eogm h_ Bg{bE
H$hVo h¡ {H$ Š`m|{H$ h_ `h {Z{íMV ê$n go Zht H$h
gH$Vo h¢ {H$ `h VËd h¡& ÆÁ hmo gH$Vz h¡ {H$ AmJo
^{dî` _| H$moB© Eogr à{H«$`m ImoO {ZH$mb|Jo Omo nXmW©

H$mo Am¡a A[YH$ {d^m{OV H$a gHo$& Cg {ñW{V _| Omo
nXmW© A~ h_ VËd H$h aho h¡, hmo gH$Vm h¡ {H$ dh
`m¡{JH$ {ZH$bo& [\$a ^r Eogm hmoZo VH$ h_ `h _mZ
gH$Vo h¢ {H$ dh VËd h¡&

CXmhaUmW© bmoJ EH$ g_` _| `h g_P aho Wo
{H$ nmZr VËd h¡ bo{H$Z VËníMmV CÝhm|Zo ImoO {H$`m
{H$ nmZr `m¡{JH$ h¡& H$B© CXmhaU h¡ Omo h_ {dkmZ Ho$
B{Vhmg _| XoIVo h¢ &

A§V _| `h {ZíM` H$aZm H$[R>Z hmoVm h¡ {H$
H$moB© nXmW© {_lU `m¡{JH$ h¡ `m VËd h¡& Bg{bE h_
Omo ^r {ZU©̀  boVo h¢ Cgo `h g_PZm Mm{hE {H$ dh
AñWmB© h¡&

bo{H$Z {_lU ̀ m¡{JH$ Am¡a VËd nhMmZ N˛y EH$
Am¡a Xÿgar nÕ{V h¡& `h nÕ{V CZHo$ H$Um| N˛y e{ŠV
Ho$ AmYma na hmoVr h¡& nXmW© H$s agm`{ZH$ Am¡a
^m¡{VH$ àd¥{Îm {ZåZ àdmh {MÌ Ûmam AÀN>r Vah g_PmB©
OmVr h¡&

nXmW© R>mog Ðd ̀ m J¡g

ewÕ nXmW©
{_lU

H$moB {Z`_ g§KQ>Z Zhr

`m¡{JH$
..............................................
Z`V g§KQ>Z… agm`{ZH$ `m d¡Ô þV
agm`{ZH$ à{H«$`m Ûm‹am KQ>H$ VËdm| _|
n ¥ WH $  h m o V o  h ¢
...............................................
>CXm… Ob, MrZr, Z_H$ Am{X&

{dOmVr`
.............................

Amgm_mÝ` g§KQ>Z
.............................

CXm. ~mby VWm Z_H$, MrZr VWm
Z_H$, bH$‹S>r, aŠV, Vob Am¡a Ob

Am{X

VËd
...........................................
gab nXmWm] H$mo n¥WH$ Zht {H$`m Om

gH$Vm
...........................................
CXm.H$mna, AmŠgrOZ, bmohm, hmB©S´>moO

nmam Am{X&
...............................................

gOmVr`
.................................

gm_mÝ` g§JR>Z
.....................................
CXm. Ob _| MrZr, Ob _| Z_H$,

H$m~©Z S>mB© gë\$mBS _| gë\$a, Ob VWm
AëH$mohb Am{X

^m¡{VH$ {d{Y
go AcJ Zhr
{H$¶o OmVo h¡&

^m¡{VH$ {d{Y
go AcJ {H$¶o
OmVo h¡&

SCERT T
ELA

NGANA



98 ³¶m nXmW© ewX²Y h¡?

 ewÕ nXmW©- {ZlU, {_lU Ho$ àH$ma, {dOmVr` {_lU, gOmVr` {_lU, {db`Z, {Zb§~Z,
E_ëeZ, H$mobmBS>b {dñVaU, {dbm`H$, {dbò , {db`Z H$s gmÝÐVm, {Q>§S>b à^md, H$mobmB© Ho$ JwU Y_©,
dmînrH$aU, CnHo$ÝÐ, AmdV©Z, EVÏ¬åΔy¬ Ðd, VÏ¬åΔy¬ Ðd, {d^mOZ H$sn, H«$mo_moQ>moJ«m\$s AmgdZ,
à^m\y AmgdZ, _{UßrH$aU, VËd, `m¡{JH$&

{_lU _| EH$ go A[YH$ onƒ uN˛Ãy ßy EåÏúÁo ™ı u™u»o “Ázoz “{?

C{MV {d^mOZ VH$ZrH$ go {_lU H$mo ewÕ nXmWm] _| AbJ {H$`m Om gH$Vm h¡&

{db`Z Xmo `m Xmo go A{YH$ nXmWm] H$m gOmVr` {_lU h¡& {db`Z H$m ~‹S>m ^mJ {dbm`H$ Am¡a
N>moQ>m ^mJ {dbo` H$hm OmVm h¡&

{db`Z H$s gmÝÐVm dh am{e h¡ Omo {db` H$s _mÌm/{db`Z H$s _mÌm hmo&

útÁs| \Áz uƒ¬Æå ™ı EVÏ¬åyÆÊ “{ EÁ{∫ u\åNz˛ N˛mÁı Nz˛ EÁQÁı Ãz tzQÁ \Á ÃN˛oÁ “{ Gã“ı uå¬Ê§å N˛“oz “{@

uå¬Ê§å LN˛ uƒ\ÁoyÆ u™»m “{@

N˛Áz¬ÁFg LN˛ uƒ\ÁoyÆ u™»m “{ u\å™ı N˛mÁı N˛Á EÁN˛Á∫ §“Ïo ZÁzbÁ utQÁF| tzoÁ “{ \§uN˛ üN˛ÁΔ uƒuN˛∫m

™ı §gz “y “Ázoz “{@ N˛Áz¬ÁFgΩÃ t{uåN˛ \yƒå osÁ FãgÀb~yÃ ™ı GúÆÁzTy “Ázoz “{ N˛Áz¬ÁFg LN˛ uƒN˛∫m uÀsuo

“{@ u\Ã™ı uƒßÁu\o “Ázoz “{ Gã“ı uƒuN˛∫m ™ÁÜÆ™ N˛“oz “{@

ewX²Y nXms| ¶m¡{JH$ ¶m VËd hmo gH$Vo h¢& EH$ VËd nXmW© H$m dh ê$n h¡ {OÝh| amgm{ZH$
A{^{H«$¶mAm| Ûmam gab nXmWm] Ho$ ê$n ‘| {d^m{OV Zht uN˛ÆÁ Om gH$Vm h¡& EH$ ¶m¡{JH$ nXmW©  Xmo
¶m Cggo A{YH$ VËdm| go {ZpíMV AZwnmV ‘| amgm{¶ZH$ g§¶moJ go ~Zm hmoVm h¡&

¶m¡{JH$ Ho$ JwUY‘©, CZ‘| {‘{lV VËdm| Ho$ JwUY‘m] go {^Þ hmoVo h¢, O~{H$ {H$ {‘{lV VËd AnZo
-AnZo JwUY‘© ~VmVo h¢&

h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?

_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX
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I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)
1. {ZåZ _| {d^ŠV VH$ZrH$ H$m¡Z gr h¡?  (AS1)

(a) úÁåy Nz˛ uƒ¬Æå ™ı Ãz ÃÁzugÆ™ M¬Áz∫ÁFg

(b) A_mo{Z`_ Šbmoam`S> Am¡a gmo{S>`_ Šbmamò S> go A_mo{Z`_ ŠbmoamBS> {ZH$mbZm&
(c) nmZr go Vob(d) Ob ‘| {Z{hV H$sM‹S> Ho$ gyú‘ H$U

2. CXmhaU g{hV g_PmBE&  (AS1)
(a) gmÝÐ {db`Z, (b) ewÕ nXmW©, (c) H$mobmBS> (d) uå¬Ê§å

3. {ZåZ ‘| go ¶m¡{JH$m| Ed§ {‘lUm| H$mo AbJ H$s{OE&
(a) gmo{S>¶‘ (b) {‘Q²>Q>r (c) e³H$a {db¶Z (d) Mm±Xr
(e) H¡$pëΔ¶‘ H$m~m}ZoQ> (f) {Q>Z (g) {g{bH$m°Z (h) H$mo¶bm
(i) dm¶w (j) {‘WoZ
(k) H$m~©Z S>mB© Am³gmBS> (l) Ã™Ï¸ N˛Á úÁåy

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)
1. 100g bdU H$m {db¶Z {Og‘|  20g bdU H$s ‘mÌm nmB© OmVr h¡, CgH$m Ðì¶‘mZ à{VeV kmV

H$s{OE& (AS1) CÎma … (20% Nacl {db¶Z)
2. 50ml nmoQ>o{e¶‘ ³bmmoamBS> Ho$ {db¶Z ‘| 2.5g nmoQ>o{e¶‘ ³bmoamBS> H$m Ðì¶‘mZ/Am¶VZ à{VeV

kmV H$s{OE& (AS1)
CÎma …(5%)

3. ZrMo {XE JE nXmWm] H$mo AbJ H$aHo$ gmaUr ‘| {b{IE&
ñ¶mhr, gmoS>m nmZr, nrVb, ~«mg, H$moham, a³V, dm¶w {db¶H$ H$moham, ’$bm| H$m gbmX, H$mbr
H$m°’$s, Vob VWm Ob, OyVo H$m nm°{be, dm¶w, ZmIyZ nm°{be, ñQ>mM© Ðd, XÿY&

       {db¶Z {Zb§~Z   nm¶g  H$mobmBS>b n[ajonr

III  GXYÀo∫yÆ uYÊoå (Higher Order thinking)
1. Amn ¶h H¡$go à‘m{UV H$a|Jo {H$ AmnH$mo {X¶m J¶m Ðd ewÕ nmZr h¡?(AS1)
2.  YÁÆ §åÁåz N˛y uƒuá N˛Áz åyYz utL TL útÁı N˛y Ã“ÁÆoÁ Ãz u¬uQL@ (AS7)

uƒ¬Æå, uƒ¬ÁÆN˛, uƒ¬zÆ, VÏ¬åΔy¬, EVÏ¬åΔy¬, ZÁååÁ osÁ EƒΔz 

E•ÆÁÃ ™ı ÃÏáÁ∫
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1. u™»m ™ı Ãz “¡Nz˛ N˛mÁı Ãz ßÁ∫y N˛mÁı N˛Áz E¬T N˛∫åz ƒÁ¬y ™Δyå [ ]

a) LbƒÏg ™Δyå b) EúNı˛u¸o c) u¢˛¡b∫ úzú∫ d) uƒß\åyÆ N˛yú

2. tÁz útÁsÁz˙ N˛Á ßÁ{uoN˛ u™»m go {Z{‘©V hmoZo dmco& [ ]

a)  u™»m b) ÆÁ{uTN˛ c) N˛Áz¬ÁFg d) uå¬Ê§å

3. uƒ¬Æå ™ı N˛™ ™ÁfiÁ ™ı úÁÆz \Áåz ƒÁ¬Á útÁs| [ ]

a)  uƒ¬zÆ b) uƒ¬ÁÆN˛ c) àgaU Ho$ MaU d) àgaU Ho$ ‘mÜ¶‘
4. uÀs∫ oÁú™Áå ú∫ ÃÊowõo uƒ¬Æå ™Êz GúuÀso uƒ¬zÆ N˛y ™ÁfiÁ [ ]

a)  uƒ¬ÆoÁ b) ÃÁÊ¸oÁ c) EÁÆoå üuoΔo d) ßÁ∫ üuoΔo

5. \§ uƒ¬Æå ™ı uƒ¬zÆ N˛y ™ÁfiÁ EuáN˛ úÁÆy \Áoy “{ oÁz GÃ .. N˛“oz “{@ [ ]

a)  ÃÊowõo uƒ¬Æå b) oåÏ uƒ¬Æå c) ÃÁÊu¸Nw˛o uƒ¬Æå d) EÃÊowõo uƒ¬Æå

6. tw≈Æ üN˛ÁΔ Nz˛ uƒuN˛∫m ™ı N˛mÁı Nz˛ N˛Áz¬ÁFg “Ázåz N˛y VbåÁ N˛Áz ..... N˛“oz “{@ [ ]

a)  ubÊg¬ üßÁƒ b) N¿˛Áz™ÁzbÁzT¿Á¢˛y c) HÜƒÁ|úoå d) ú∫Áƒo|å

7. EVÏ¬åΔy¬ ¸ƒÁı N˛Áz E¬T uN˛ÆÁ \ÁoÁ “{@ [ ]

a)  EÃÁƒå uƒuá b) üßÁ\y EÁÃƒå c) N¿˛Áz™ÁzbÁzT¿Á¢˛y d) uƒß\åyÆ N˛yú

8. VÏ¬åΔy¬ ¸ƒÁı N˛Áz E¬T uN˛ÆÁ \ÁoÁ “{@ [ ]

a)  EÁÃƒå uƒuá b) üßÁ\y EÁÃƒå c) N¿˛Áz™ÁzbÁzT¿Á¢˛y d) uƒßÁ\åyÆ N˛yú

9. ÃÁzugÆ™, ™{SåyuΔÆ™, §Áz∫Ázå, M¬Ázu∫å \{Ãz onƒÁı N˛Á EÁuƒ…N˛Á∫ N˛∫åz ƒÁ¬z ƒ{rÁuåN˛ [ ]

a)  ãÆÓbå b) “zuåÊT§¿Ág c) Ã∫ “©ú∫y gƒ§y d) ∫Á}§g| §Á}√Æ¬

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. uå©å ™ı Ãz N˛Á{å Ãz útÁs| <<ubÊg¬ üßÁƒ N˛Áz tΔÁ|oz “¯? ÀƒÆÊ üÆnå N˛yu\L EÁ{∫ tzuQL@

(a)  ¬ƒm uƒ¬Æå (b) tÓá (c) N˛Áú∫ Ã¡¢z˛b uƒ¬Æå      (d) ÀbÁY| uƒ¬Æå

2. LN˛ uƒ¬Æå, LN˛ uå¬Ê§å, LN˛ N˛Áz¬ÁFg¬ úu∫qzúy E¬T-E¬T §yN˛∫Áı ™Êz ¬yu\L@ Gåú∫ üN˛ÁΔ gÁ¬N˛∫

ú∫yqm N˛yu\L uN˛ MÆÁ ünÆzN˛ u™»m ubÊg¬ üßÁƒ N˛Áz tΔÁ|oz “¯@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. AnZo Mmam| Amoa nm¶o OmZo dmco R>mog, Ðd VWm J¡g nXmWmªo H$s gwMr ~ZmBE CZ‘| go {‘lUm| H$mo
AcJ H$a CZH$mo {dc¶Z, H$mocmBS>g VWm qZc§~Z ‘o§ dJuH¥$V {H${OE&

Ã“y G∫ YÏuåL@
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AmnZo `h XoIm hmoJm {H$ Hw$N> dñVwE§ nmZr
H$s gVh na V¡aVr h¡ Am¡a Hw$N> dñVwE§ Cg_| Sy>~
OmVr h¡& Š`m AmnZo H$jm 6 Ho$ nXmW© nmR> _|
V¡aZm Am¡a Sy>~Zm {H«$`mH$bmn _| ^mJ {b`m sÁ?
`{X hm± Vmo AmnH$mo AmíM`© hþAm hmoJm {H$ Š`m|
Hw$N> dñVwE§ {OÝh| Amn gmoM Zhr aho Wo {H$
Sy>~oJr, dh nmZr na V¡aVr h¡& CZ_| go {H$gr dñVw
H$mo Omo nmZr na V¡aVr h¡ Š`m AmnZo Ho$amogrZ `m
Zm[a`b Vob _| gÁ¬N˛∫ tzuQL ƒz o{∫oy “{ ÆÁ å“Î?

AmZ§X br{OE&
EH$ ŠdWZm§H$ Zbr boH$a Cgo AmYm nmZr go

^a X| & 15 go 20 {_.br. Ho$amogrZ nmZr _|§ S>mbo.
EH$-EH$ H$aHo$ ßbm{ñQ>H$ ~Q>Z, {nZ, _m{Mg H$s
{V{b`m±, N>moQ>o H§$H$S>, N>moQ>o H$mJO Ho$ Jmo¬z, Hw$N>
aoVr, _mo_ Ho$ Qw>H$‹S>o Am[X ŠdWZm§H$ Zbr ™ı gÁ¬N˛∫
GÃNz̨  _w±h H$mo ~§X H$a AÀN>r Vah u“¬ÁFL& Wmo‹S>r
Xoa §Át CgH$m [ZarjU H$s{OE&

{MÌ{MÌ{MÌ{MÌ{MÌ :1

z Ho$amogrZ nmZr na V¡aVm h¡ `m nmZr Ho$amogrZ
na?

z H$m¡Z-gr dñVwE§ Ho$amogrZ _| V¡aVr h¡?
z H$m¡Z-gr dñVwE± nmZr _| Sy>~Vr h¡?
z AmnHo$ {H«$`mH$bmú Ho$ n[aUm_ H$mo Xem©Vo hþE

{MÌ ~ZmBE &
z {^ÝZ dñVwE§ {^ÝZ Vah go Š`m| ì`dhma H$aVr

h¡&
z H$m¡Z gr dñVwE§ Ho$amogrZ _| V¡aVr h¢ bo{H$Z

nmZr _| Sy>~Vr h¢?
               Bg AÜ`m` _| h_ BZ àíZm| Ho$ CÎma OmZZo
H$m à`mg H$a|Jo &
   Amn OmZVo h¢ {H$ `{X EH$ H§$Mm Am¡a bH$‹S>r
H$m Qw>H$‹S>m nmZr _| S>mbo OmE Vmo H§$Mm Sy>~Vm h¡
A¡ma bH$‹S>r H$m Qw>H$‹S>m V¡aVm h¡& Š`m Amn OmZVo
h¢ {H$ Eogm Š`m| hmoVm h¡ h_ gmoMVo h¢ {H$ H§$Mm
^mar hmoVm h¡ Bg{bE nmZr _| Sy>~Vm h¡ Am¡a bH$‹S>r
hëH$s hmoZo Ho$ H$maU V¡aVr h¡&

A~ H§$Mo go ̂ mar EH$ bH$‹S>r H$m V»Vm br{OE
Am¡a nmZr _| S>m{bE& Š`m hmoJm ?
z bH$‹S>r H$m V»Vm nmZr _| Š`m| V¡aVm h¡?

O~{H$ dh H§$Mo go ^mar h¡&
z ßÁ∫y EÁ{∫ “¡N˛Á ∆£t Ãz EÁúN˛Á MÆÁ oÁnúÆ|

“{?

AÜ¶m¶

8 V¡aVr dñVwE±V¡aVr dñVwE±V¡aVr dñVwE±V¡aVr dñVwE±V¡aVr dñVwE±
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BZ {H«$`mH$bmnm| Ho$ n[aUm_m| H$mo g_PZo Ho$ {bE
AmnH$m| ^mar eãX H$m AW© g_PZm hmoJm& h_mao
X¡{ZH$ OrdZ _| h_ Bg eãX H$m Xmo àH$ma go
Cn`moJ H$aVo h¢ & h_ H$hVo h¢ {H$ Xmo {H$bmoJ«m_
bH$‹S>r EH$ {H$bm| bmoho go ^mar h¡& Cgr g_` h_
""bmohm bH$‹S>r go ^mar h¡'' Eogm ^r H$hVo h¢&

BZ Xmo dmŠ`m| _| Š`m Amn ^mar h¡ eãX _|
A§Va g_Pm gH$Vo h¢ & {dkmZ _| h_ ̀ h gw{Z{íMV
H$aZo H$m à`mg H$aVo h¢ {H$ àË òH$ eãX {OgH$m
h_ à`moJ H$aVo h¡ CgH$m AW© g^r Ho$ {bE g_mZ
hmo& AV… `h Xmo dmŠ` {H$g Vah {^ÝZ h¡ `h
XoI|Tz&

       nhbo dmŠ` Ho$ AZwgma `{X VamOy Ho$ EH$
nb‹S>o _| Xmo {H$bmoJ«m_ bH$‹S>r Am¡a Xÿgao nb‹S>o _|
EH$ {H$bmoJ«m_ bmohm aIo Vmo VamOy H$m VwbmX§S> Cg
Va\ PwH$ OmVm h¡ {Og nb‹S>o _| bH$‹S>r h¡& Xÿgao
dmŠ` H$m Š`m AW© h¡ &

    Xÿgao dmŠ` _| h_ H$hVo h¢ {H$ bmohm bH$‹S>r
go ̂ mar h¡& AWm©V g_mZ AmH$ma H$m EH$ bmoho H$m
Qw>H$‹S>m Am¡a EH$ bH$‹S>r H$m Qw>H$‹S>m ̀ {X h_ bo Am¡a
Vmobo Vmo bmoho H$m ^ma bH$‹S>r go A{YH$ hmoJm &

    {dkmZ H$s ^mfm _| `h H$hm Om gH$Vm h¡
{H$ ""bmoho H$m KZËd bH$‹S>r Ho$ KZËd go A[YH$
h¡&'' BH$mB© Am`VZ Ho$ Ðì`_mZ H$mo KZËd H$hVo
h¢ &

     KZËd =

KZËd H$m _mÌH$ =      ÆÁ
AV… h_ H$h gH$Vo h¢ {H$ A[YH$ KZËd H$s dñVw

^mar Am¡a H$_ KZËd H$s dñVw hëH$s hmoVr h¡&

KZËd H$s VwbZm-gmnoj KZËdKZËd H$s VwbZm-gmnoj KZËdKZËd H$s VwbZm-gmnoj KZËdKZËd H$s VwbZm-gmnoj KZËdKZËd H$s VwbZm-gmnoj KZËd

 ${H«$`mH$bmn-1
g_mZ AmH$ma H$s Xmo naIZ{b`m± boH$a EH$

H$mo {H$Zmao VH$ nmZr go Am¡a Xÿgar H$mo Vob go
^[aE&

z {H$gH$m dOZ A[YH$ hmoJm?
z {H$g Ðì` H$m A[YH$ KZËd hmoJm?
Xmo g_mZ AmH$ma Ho$ bH$‹S>r Am¡a a~a Ho$ Qw>H$‹S>o

br{OE &
z XmoZm| _o go H$m¡Z gm Qw>H$‹S>m A[YH$ ̂ mar h¡&
z H$m¡Z gm A{YH$ KZm h¡?

    {dMma-{d_e©
_mZm {H$ AmnHo$ nmg Xmo ãbmH$ h¡ Am¡a Amn
OmZVo Zhr h¡ {H$ dh {H$g nXmW© go ~Zo h¢&
EH$ ãbmH$ H$m Am`VZ 30 cm3  Am¡a Xÿgao H$m
60 cm3 h¡& Xÿgam ãbmH$ nhbo ãbmH$ go ^mar
h¡& Bg gyMZm Ho$ AmYma na Š`m Amn ~Vm
gH$Vo h¢ {H$ H$m¡Z go ãbmH$ H$m KZËd A[YH$
h¡&

O~ Xmo dñVwAm| H$m Am`VZ kmå å hmo Vmo
Ho$db CZHo$ ^ma Ho$ AmYma na ~VmZm H$[R>Z hmo
OmVm h¡ {H$ H$m¡Z gr dñVw A[YH$ KZr h¡? g_mZ
Am`VZ H$s Xmo dñVwAm| Ho$ ^ma H$s VwbZm H$a
CZHo$ KZËd H$s VwbZm H$s Om gH$Vr h¡& na§Vw
Hw$N> R>mog dñVwAm| Ho$ {bE g§^d Zhr hmoJm&

BgHo$ {bE EH$ gab {d[Y h¡ {Og_|
àË`oH$ dñVw Ho$ KZËd H$s VwbZm nmZr go H$s
OmVr h¡& AJbo {H«$`mH$bmn _| h_ ̀ h kmV H$a|Jo
{H$ àË`oH$ R>mog H$m KZËd nmZr H$s VwbZm _|
{H$VZm A[YH$ h¡? `h Cg dñVw H$m gmno[jH$
KZËd H$hbmVm h¡&

 Ðì`_mZ

 Am`VZ

gm
cm3

kg
m3
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dñVw H$m gmno{jH$ KZËd=

{H$gr dñVw H$m gmno{jH$ KZËd kmV H$aZo Ho$
{bE àW_ h_o CgH$m ̂ ma g_mZ Am`VZ Ho$ nmZr
H$m ^ma kmV H$amo& BZ Xmo ^mam| H$s [\$a VwbZm

H$s{OE &
EH$ {H«$`m H$bmn Ûmam `h H¡$go hmoVm h¡ OmZoJo&
naÝVw gd©àW_ ƒÁ¬z ÆÊfi N˛y ̂ ma kmV H$aZo Ho$ ̀ §k
H$mo Om±M H$s{OE& h_§o dñVwAm| H$m ^ma H$B© ~ma
kmV H$aZm hmoJm & AV… §̀Ì AÀN>r Vah H$m ©̀
H$aZm Mm{hE&

CX²Xoí`…CX²Xoí`…CX²Xoí`…CX²Xoí`…CX²Xoí`…{d[^ÝZ dñVwAm| H$m gmno{jH$ KZËd kmV H$aZm &
Amdí`H$ nXmW© Amdí`H$ nXmW© Amdí`H$ nXmW© Amdí`H$ nXmW© Amdí`H$ nXmW© : {ZJ©_Z nmÌ 50 {_.br. H$m _mnZ ~rH$a, Vwbm `m H$_mZrXma Vwbm, a~a, bH$‹S>r Ho$
ãbmH$, H$m±M Ho$ ñbmBS²>g, bmoho H$s H$sbo, ßbm{ñQ>H$ Ho$ Š ỳ~, L¡ÆÓu™uåÆ™ erQ> Ho$ Qw>H$‹S>o, H§$Mo, nËWa,
H$mH©$ Am{X & (ZmoQ> Omo ^r dñVw Amn b| CgH$m Am`VZ 20 go_r. go A[YH$ hmoZm Mm{hE Am¡a ImoIbr
Zht hmoZr Mm{hE &)

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-1

50 {_.br. Am`VZ ~rH$a H$m ^ma kmV H$a
Cg ̂ ma H$mo ZmoQ> H$s{OE & ̂ ma= …………….
{d[Y{d[Y{d[Y{d[Y{d[Y:
dñVw H$m ^ma kmV H$s{OE Am¡a Vm{bH$m-1 Ho$
ñV§̂  VrZ _| åÁzb H$s{OE &

{ZJ©_Z nmÌ _| V~ VH$ nmZr S>m{bE O~
VH$ {H$ dh nmÌ Ho$ _w±h go Q>nH$Zm Z àma§^ H$a
Xo& O~ nmZr Q>nH$Zm ~§X hmo OmE V~ 50 {_.br.
Am`VZ dmbm  ~rH$a CgHo$ ZrMo aI Xr{OE&
{MÌ 2 _| Xem©̀ o AZwgma {ZJ©_Z nmÌ _o dñVw H$mo
Yrao-Yrao go S>m{bE & Ü`mZ aho {H$  nmZr ~mha
Z N>bHo$&EH$ ~ma O~ dñVw nmÌ Ho$ ^rVa Am

{MÌ{MÌ{MÌ{MÌ{MÌ-2:

à`moJembm {H«$̀ m 1

H«$. g§.H«$. g§.H«$. g§.H«$. g§.H«$. g§. dñVw H$m Zm_dñVw H$m Zm_dñVw H$m Zm_dñVw H$m Zm_dñVw H$m Zm_ {dñWm{nV Ðd{dñWm{nV Ðd{dñWm{nV Ðd{dñWm{nV Ðd{dñWm{nV Ðd
Am¡a {gqbS>aAm¡a {gqbS>aAm¡a {gqbS>aAm¡a {gqbS>aAm¡a {gqbS>a

H$m ^maH$m ^maH$m ^maH$m ^maH$m ^ma

dñVw ÛmamdñVw ÛmamdñVw ÛmamdñVw ÛmamdñVw Ûmam
{dñWm{nV Ðd{dñWm{nV Ðd{dñWm{nV Ðd{dñWm{nV Ðd{dñWm{nV Ðd

H$m ^maH$m ^maH$m ^maH$m ^maH$m ^ma

dñVw H$mdñVw H$mdñVw H$mdñVw H$mdñVw H$m
gmno{jH$gmno{jH$gmno{jH$gmno{jH$gmno{jH$
KZËdKZËdKZËdKZËdKZËd

dñVw H$m ^madñVw H$m ^madñVw H$m ^madñVw H$m ^madñVw H$m ^ma

(1) (2) (3) (4) (5) (6)

dñVw H$m KZËd
 nmZr H$m KZËd

OmE Vmo nmZr ~hZo bJVm h¡ Am¡a 50 _r.br.
dmbo  _mnZ ~rH$a _o EH${ÌV hmo OmVm h¡& ~hmd
ê$H$Zo VH$ R>h[a ò( dñVw nyar Vah nmZr _| Sy>~Zr
Mm{hE& ̀ {X dñVw nyar Vah go Zm Sy>~o Vmo Cgo EH$
{nZ H$s gh`Vm go nmZr _| T>Ho${bE &

EH${ÌV nmZr Ho
gmW ~rH$a H$m ̂ ma kmV
H$s{OE Am¡a ñV§^ 4 _|
`h ^ma åÁzb H$s{OE &
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`{X _mnZ ~rH$a H$m ^ma Bg ^ma go KQ>m
{X`m OmE Vm o h_| nmZr H$m ^ma àmßV
hmoJm(Vm{bH$m-1 H$m ñV§̂ -5) ̀ h nmZr H$m ̂ ma
dñVw Ho$ Am`VZ Ho$ ~am~a hmoJm &

AÝ` dñVw H$m ^ma (ñV§^-3) boH$a Cgo
g_mZ Am`VZ Ho$ nmZr Ho$ ^ma (ñV§̂ -4) Ûmam
{d^m{OV H$aZo na h_ dñVw H$m gmno[jH$ KZËd
kmV H$a gH$Vo h¢ & Bggo h_| `h kmV hmoVm h¡
{H$ nmZr H$s Anojm dñVw H$m KZËd {H$VZo JwZm
A[YH$ hmoJm &

dñVw H$m gmnoj KZËd=

AmnHo$ Ûmam LN˛ufio uN˛L TL àË òH$ dñVw
H$m gmno[jH$ KZËd kmV H$s{OE &

Vm{bH$m-1 na AmYm[aV {ZåZ àíZm| Ho$ CÎma
{b{IE &

z bH$‹S>r H$m gmnoj KZËd Š`m h¡?

z H$m°M H$m gmnoj KZËd Š`m h¡?
z ∫§∫ Am¡a ßbm{ñQ>H$ _| go {H$gH$m KZËd A[YH$

h¡?

z {H$gH$m KZËd A[YH$ h¡ -bH$‹S>r `m H$mH©$&
z ƒÀoÏLÂ u\åN˛Á ÃÁúzuqN˛ Vånƒ 1 Ãz N˛™ “Áz oÁz MÆÁ

ƒz úÁåy ™ı gÏ§oy “{ ÆÁ o{∫oy “{?

z úÁåy ™ı gÓ§åz ƒÁ¬y ƒÀoÏEÁzÊ N˛Á ÃÁúzuqN˛ Vånƒ 1
Ãz N˛™ “ÁoÁ “{ ÆÁ EuáN˛ “ÁzoÁ “{?

z Cna{b[IV nXmWm] H$mo nËWa go A[YH$ KZËd
Am¡a nËWa go H$_ KZËd dmbr nXmWm} Ho$ ê$n
_| dJuH¥$V H$s{OE&

z dñVw Ho$ gmnoj KZËd Am¡a CZHo$ Sy>~Zo-V¡aZo _|
MÆÁ ÃÊ§Êá “Áz ÃN˛oÁ “{?

gmnoj KZËd H$s H$moB© BH$mB© ̀ m _mÌH$ Zhr
hmoVm h¡ Š`m|{H$ `h nXmW© Am¡a nmZr Ho$ KZËd
H$m AZwnmV h¡& g_mZ BH$mB© H$s Xmo _mÌmAm| H$s
`h VwbZm h¡& AV… gmnoj KZËd H$m H$moB©
_mÌH$ Zhr h¡&

Ðdm| H$m gmno[jH$ KZËdÐdm| H$m gmno[jH$ KZËdÐdm| H$m gmno[jH$ KZËdÐdm| H$m gmno[jH$ KZËdÐdm| H$m gmno[jH$ KZËd
h_Zo R>mog dñVwAm| Ho$ gmnoj KZËd H$s MMm©

H$s h¡& h_ Ðdm| H$m gmnoj ̂ r kmV H$a gH$Vo h¡&
BgHo$ {bE h_| {Z[íMV Am`VZ Ho$ Ðd H$m ^ma
Am¡a g_mZ Am`VZ Ho$ nmZr H$m ^ma kmV H$aZm
hmoJm& Ðd H$mo gmnoj KZËd kmV H$aZo H$m gyÌ h¡&
Ðd H$m gmnoj KZËd=

CX²Xoí`CX²Xoí`CX²Xoí`CX²Xoí`CX²Xoí`: XÿY, _y±J\$br H$m Vob Am¡a Ho$amogrZ H$m
gmnoj KZËd kmV H$aZm &

Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©Amdí`H$ nXmW©: 50 {_.br. Ym[aVm dmbr (N>moQ>r
~moVb H$m ̂ ma 10 J«m. go H$_ Zht hmoZm Mm{hE&)
^m¡{VH$ Vwbm Am¡a ~mQ> `m H$_mZrXma Vwbm, XÿY,
_y±J\$br H$m Vob, Ho$amogrZ (50 {_.br. à{V
AbJ-E¬T nmÌm| _| ).

{d[Y{d[Y{d[Y{d[Y{d[Y: {ZåZ {XE JE _yë` kmV H$s{OE &

Imbr ~moVb H$m ̂ ma = ……..........……..

50 {_.br. nmZr Ho$ gmW ~moVb H$m ^ma
 = ............................

50 {_.br. nmZr H$m ^ma= …..........………

à`moJembm-à`moJembm-à`moJembm-à`moJembm-à`moJembm-2

dñVw H$m ^ma
dñVw Ho$ Am`VZ Ho$ g_mZ nmZr H$m ^ma

Ðd H$m ^ma

 g_mZ Am`VZ Ho$ nmZr H$m ^ma

SCERT T
ELA

NGANA



134 V¡aVr dñVwE±

~moVb Am¡a XÿY H$m ^ma kmV H$s{OE & Vm{bH$m
2 Ho$ ñV§̂  - 3 _| ̀ h ̂ ma åÁzb H$s{OE & AÝ` Ðdmo§
Ho$ {bE ^r ^ma kmV H$a| Am¡a ñV§̂  3 _| åÁzb H$a|
& Imbr ~moVb H$m ^ma KQ>mH$H$a àË òH$ Ðd Ho$

^ma H$s JUZm H$s{OE Am¡a ñV§̂ 4 _| åÁzb H$s{OE&
Ðd H$m ^ma Am¡a CgHo$ g_mZ Am`VZ dmbo nmZr
Nz̨  ^ma Ho$ gmW VwbZm H$a Ðd H$m gmnoj KZËd
kmV H$s{OE&

Vm{bH$m-1 Am¡a 2  H$s VwbZm H$a {ZåZ
àíZm| H$m CÎma Xr{OE &
z `{X nmZr Ho$ D$na _y±J\$br H$m Vob S>mbm Om`

Vmo H$m¡Z gm Ðd D$na V¡aoJm ?
z `{X Ho$amogrZ _| EH$ bH$‹S>r H$m Qw>H$‹S>m S>mbm

Om` Vmo dh Sy>~oJm ̀ m V¡aoJm? H$maU ~VmB©E&
z ™Áz™ N˛Á bÏN ‰̨gÁ úÁåy ú∫ o{∫oÁ “{ ¬zuN˛å uN˛Ãy

¸ƒ ™ı gÏ§oÁ “{ ™Áå¬Áz ƒ“ ̧ ƒ X “ÁzTÁ, ‘X’ H$m
KZËd (1) go H$_ hmoJm `m A[YH$? EÁú
N{̨ Ãz §oÁÆıTz?

Š`m h_ gmnoj KZËd Nz˛ Cn`moJ go XÿY _|
    nmZr H$s {_bmdQ> kmV H$a gH$Vo h¢ ?
z `{X XÿY _| Wmo‹S>m nmZr {_bm`m OmE Vmo Š`m

{_»U H$m gmno[jH$ KZËd XÿY Ho$ gmno[jH$
KZËd go A[YH$ hmoJm ̀ m H$_? Vm{bH$m 2 Ho$
AmYma na CÎma kmV H$s{OE &

z g_mZ Am`VZ H$s Xmo ~moVbo boH$a EH$ _| XÿW
Am¡a Xÿgao _| XÿY-nmZr H$m {_lU S>m{bE
H$m¡Z-gm ^mar hmoJm?
EH$ gab §̀Ì Nz̨  Cn`moJ go h_ `h kmV H$a
gH$Vo h¢ &`h b¡ŠQ>m_rQ>a H$hbmVm h¡&

{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn-2

b¡ŠQ>mo_rQ>a H$s aMZm
EH$ [aŠV ~m°b noZ [a[\$b br{OE& Cg na

YmVw H$r ZmoH$ hmoZr Mm{hE& EH$ ŠdWZ Zbr
boH$a Cg_o nmZr ^[aE&

{MÌ-3 _| Xem©E AZwgma YmVw H$s ZmoH$ dmbr
[a[\$b H$mo nmZr Ho$ A§Xa a{IE& {MÌ _| Xem©E
AZwgma [a[\$b grYr D$Üd© Zhr ahoJy& ̀ h {VaN>y
IS>r ahoJr Am¡a CgH$m D$nar ̂ mJ ŠdWZm§H$ Zbr
H$s Xrdma H$mo ñne© H$aoJm&[a[\$b H$mo I‹S>m aIZo
Ho$ {bE Š`m {H$`m Om gH$oÁ h¡? gmo{ME &

(1) (2) (3) (4) (5)

1 XÿY

2 _y±J\$br H$m Vob

3 Ho$amogrZ

H« $.H « $.H « $.H « $.H « $.

g§.g§.g§.g§.g§.

Ðd H$m Zm_Ðd H$m Zm_Ðd H$m Zm_Ðd H$m Zm_Ðd H$m Zm_ Ðd H$m ^maÐd H$m ^maÐd H$m ^maÐd H$m ^maÐd H$m ^ma

(J«m_)(J«m_)(J«m_)(J«m_)(J«m_)

Ðd H$m gmnojÐd H$m gmnojÐd H$m gmnojÐd H$m gmnojÐd H$m gmnoj
KZËdKZËdKZËdKZËdKZËd

Ðd Ho$ gmW ~moVbÐd Ho$ gmW ~moVbÐd Ho$ gmW ~moVbÐd Ho$ gmW ~moVbÐd Ho$ gmW ~moVb
H$m ^ma (J«m_)H$m ^ma (J«m_)H$m ^ma (J«m_)H$m ^ma (J«m_)H$m ^ma (J«m_)

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m -2
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 Š`m [a[\$b nyU©V… Sy>~ OmVr h¡ `m CgH$m Hw$N> ^mJ nmZr H$s gVh Ho$ D$na ahVm h¡&
EH$ N˛b_ H$s ghm`Vm go nmZr H$s gVh go D$na [a[\$b Ho$ ̂ mJ H$mo {MuÝho

H$s{OE & [a[\$b H$mo XÿY _| gÁu¬L&
Š`m [a[\$b A~ ^r  Cgr {MÝh VH$ Sy>~Vr h¡ {OVZm H$s nmZr _| Sy>~r Wr?

`{X å“Î Vmo Š`m dh úÁåy Ãz tÓá ™ı EuáN˛ ÆÁ N˛™ gÓ§oy “{ {MÝh [a[\$b na
A§{H$V H$s{OE LzÃÁ MÆÁı “ÁzoÁ “{?

A~ ŠdWZm§H$ Zbr _| XÿY Ed§ nmZr H$m {_lU S>m{bE &
`{X Bg {_lU _| [a{\$b S>mbr \ÁL Vmo {H$gr {~ÝXþ VH$ dh uN˛Ã Ào∫ N˛y

Sy>~oJr? A§XmOm bJmB©E&
 EÁúNz˛ EÊtÁ\z N˛y ÃnÆoÁ Om±M ¬$s{OE&
A~ Š`m Amn §̀Ì H$s ghm`Vm go Om±M H$a gH$Vo h¢ {H$ XÿY _| nmZr
{_bm`m J`m h¡ `m Zhr &

hmBS´>mo_rQ>a `m KZËd_mnr H$m Cn`moJ H$aHo$ ^r {H$gr Ðd H$m KZËd kmV H$a gH$Vo h¢ &

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU      1
 nmZr Am¡a XÿY Ho$ {_lU H$m n[aUm_r KZËd Š`m hmoJm O~
i)  CZH$m Ðì`_mZ g_mZ hmo &
ii)  CZH$m Am`VZ g_mZ hmo &

hbhbhbhbhb:
 _mZm {H$ nmZr Am¡a XÿY H$m KZËd ρ1  Am¡a ρ2  h¡ &

i)  `{X `h XmoZm| g_mZ Ðì`_mZ ‘m’  Ho$ hmo Am¡a CZHo$ Am`VZ V1  `m V2,  hmo V~ nmZr H$m
Ðì`_mZ  m = ρ1V1 ; V1    =            Am¡a  XÿY H$m Ðì`_mZ  m = ρ2V2 ; V2 =

 XÿY Am¡a nmZr H$m Hw$b Ðì`_mZ m + m = 2m

 XÿY Am¡a nmZr H$m Hw$b Am`VZ V1 + V2=             +

= m (         +      )

{MÌ{MÌ{MÌ{MÌ{MÌ-3: g§emo[YVg§emo[YVg§emo[YVg§emo[YVg§emo[YV
b¡ŠQ>m o_rQ>ab¡ŠQ>m o_rQ>ab¡ŠQ>m o_rQ>ab¡ŠQ>m o_rQ>ab¡ŠQ>m o_rQ>a

 m
ρ

1

 m
ρ

2

 m
ρ

1

 m
ρ

2

 1
 ρ

1

 1
 ρ

2
 m (ρ1 + ρ2)

 ρ
1 ρ2

=
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{_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd ( ρρρρρ n[aUm_r n[aUm_r n[aUm_r n[aUm_r n[aUm_r)  =  Hw$b Ðì`_mZ Hw$b Ðì`_mZ Hw$b Ðì`_mZ Hw$b Ðì`_mZ Hw$b Ðì`_mZ/  Hw$b Am`VZ Hw$b Am`VZ Hw$b Am`VZ Hw$b Am`VZ Hw$b Am`VZ

=

=

=

ii)  O~ XmoZm| g_mZ Am`VZ Ho$ hmo Am¡a Ðì`_mZ m1  Am¡a m2  h¢&
 nmZr H$m Am`VZ V = m1

 /
 ρ1

 AWm©V        m1 = Vρ
1

 Am¡a XÿY H$m Am`VZ V = m1
 /

 ρ1

 AWm©V    m2 = V ρ2

 XÿY Am¡a nmZr H$m Hw$b Ðì`_mZ m1 + m2 = V ρ1 + V ρ2

        = V (ρ1 + ρ2)
 XÿY Am¡a nmZr H$m Hw$b Am`VZ       V + V  = 2V

{_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd {_lU H$m n[aUm_r KZËd ( ρρρρρ n[aUm_r n[aUm_r n[aUm_r n[aUm_r n[aUm_r)=  Hw$b Ðì`_mZ Hw$b Ðì`_mZ Hw$b Ðì`_mZ Hw$b Ðì`_mZ Hw$b Ðì`_mZ/  Hw$b Am`VZ Hw$b Am`VZ Hw$b Am`VZ Hw$b Am`VZ Hw$b Am`VZ
ρ

eff    = V (ρ1 + ρ2)
    2V

   =
1
2

2 m
m (ρ1 + ρ2)  /  ρ1 ρ2

2
 (ρ1 + ρ2)  /  ρ1 ρ2

2   ρ1 ρ2

 ρ1 + ρ2

 dñVwE± nmZr  dñVwE± nmZr  dñVwE± nmZr  dñVwE± nmZr  dñVwE± nmZr ú∫ N˛§ V¡aVr h¡   V¡aVr h¡   V¡aVr h¡   V¡aVr h¡   V¡aVr h¡  ?

{H«$`mH$bmn-3

Š`m nmZr go A[YH$ KZËd dmbr dñVwE±
Cg na V¡aVr h¢ ?

à`moJembm 1 Ho$ {bE Cn`wŠV N>moQ>r dñVwAm|
H$mo EH${ÌV H$s{OE & EH$ Ho$ ~mX EH$ BÝh| nmZr
Ho$ {Jbmg _| S>mbH$a {ZarjU H$s{OE {H$ dh
Sy>~Vr h¡ ̀ m V¡aVr h¡? AmnHo$ {ZarjU H$mo Vm{bH$m
3 _| XO© H$s{OE &

Vm{bH$m-1 go gmnoj KZËd Ho$ _mZ u¬uQE&$

 Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m Vm{bH$m-3
dñVw            gmnoj KZËd   V¡aVr h¡/ S>y~Vr h¡

a~a

a~a ~m°b

ßbm{ñQ>H$ Š`y~

ßbm{ñQ>H$ noZ

bmoho H$m H$sbm

Á`m{_{V ~m°Šg

H§$Mm
bH$‹S>r
nËWa

(ρ1 + ρ2)
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z Bg {H«$`mH$bmn _| Amn Š`m {ZarjU H$aVo
h¢?

z A[YH$ KZËd hmoZo na ^r Hw$N> dñVwE§ CZ™ı
Sy>~Vr Š`mo h¢ ?

z CZ dñVwAm| H$s gyMr ~ZmBE {OZH$m KZËd
nmZr go A[YH$ hmoZo na ̂ r dh Cg_| V¡aVr h¡&

h_ OmåVo h¢ {H$ 1 go A[YH$ gmnoj KZËd
dmbr dñVwE± nmZr _| Sy>~Vr h¡& naÝVw {H«$`mH$bmn 3
_| h_Zo [ZarjU {H$`m {H$ 1 go A[YH$ gmnoj
KZËd H$s dñVwE§ H$^r-H$^r nmZr na V¡aVr h¢ &

AV… Eogm àVrV hmoVm h¡ {H$ h_ gmnoj
KZËd Ho$ AmYma na `h {ZU©̀  Zhr H$a gH$Vo h¢
{H$ dñVw nmZr  na V¡aoJr `m Sy>~oJr & Adí` hr
H$moB© AÝ` H$maH$ h¡ {Og ú∫ h_ı Ü`mZ tzåÁ
hmoJm&

M{bE emoY bJmE {H$ dh {deof JwU Š`m
h¡? Omo V¡aZo dmbr dñVw _| hmoVm h¡ naÝVw Sy>~Zo
dmbr dñVÏ _| Zhr Ê hmoVm &

à`moJembm N˛ÁÆÁ|ƒuá 1 _o h_Zo nXmW© Ho$
^ma H$s VwbZm CgHo$ Ûmam {dñWm{nV Ðd Ãz H$s
Wr Am¡a gmnoj KZËd kmV {H$`m Wm& Cg_| h_Zo
nXmW© N˛Áz nyU©V… nmZr _| Sw>~m`m Wm Am¡a {dñWm{nV
Ðd EH$[ÌV {H$`m Wm&

 A~ h_ `hr à`moJ Wmo‹S>o AbT VarHo$ go
H$a|Jo &

nXmW© H$mo nwZ… nmZr _| S>mbm OmEJm& naÝVw
Bg ~ma `{X dh Sy>~Vr h¡ Vmo h_ Cgo Sy>~Zo X|Jo
Am¡a V¡aVr h¡ Vmo V¡aZo X|Jo& [\$a h_ BgHo$ Ûmam
{dñWm{nV Ðd H$s VwbZm nXmW© Ho$ ^ma go H$a|Jo&

{H«$`mH$bmn-4

Š`m dñVw H$m ̂ ma Am¡a CgHo$ Ûmam {dñWm{nV
Ðd H$m ^ma g_mZ hmoVm h¡?

EH$ ~rH$a boH$a Cgo oÁz{bE & CgH$m ^ma
AmnHr ZmoQ>~wH$ _| {b[IE &

EH$ Amodaâbmo Oma _| nmZr ̂ [aE & Amodaâbm|
Oma Ho$ _w±h Ãz nmZr Q>nH$Zm ~§X hmoZo VH$ ™o
ª{H$E& VamOy go ~rH$a {ZH$mbH$a Cgo Amodaâbmo
Oma Ho$ _w±h Ho$ ZrMo a{IE & EH$ bH$‹S>r Ho$ bÏN˛gz
H$mo nmZr go Z_ H$s{OE Am¡a Cgo Yrao go Amodaâ¬Áz
Oma _| S>m{bE & bH$‹S>r Ho$ bÏN˛gz H$mo ~bnyd©H$
nmZr _| _V Sw>~mBE& `h ^r gww{Z{íMV H$s{OE
{H$ dh Oma Ho$ {ZH$mg _mJ© Ho$ ZrMo aIo J`o
~rH$a _| EH${ÌV hmoJm &

Š`m Amn gmoMVo h¢ {H$ bH$‹S>r Ho$ bÏN˛gz Ûmam
{dñWm{nV Ðd H$m ̂ ma bH$‹S>r Ho$ bÏN˛gz Ho$ ̂ ma go
H$_ `m A[YH$ `m CgHo$ ~am~a hmoJm? AZw_mZ
bJmB©E & {dñWm{nV Ðd N˛Á ~rH$a Nz˛ ÃÁs Vwbm
EH$ nb‹S>o  na a{IE& bH$‹S>r Ho$ bÏN˛gz H$mo br{OE
Am¡a Cgo nm|N>H$a Xÿgao nb‹S>o ™ı AÝ` ~mQ>m| Ho$ gmW
a{IE {OZH$m ̂ ma Imbr ~rH$a Ho$ ̂ ma Ho$ ~am~a
h¡& ({MÌ-4 )

{MÌMÌMÌMÌMÌ. 4
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z Š`m XmoZm| nb‹S>o g_Vyë` h¡?
z bH$‹S>r Ho$ bÏN˛gz Ûmam {dñWm{nV Ðd Š`m

CgHo$ ^ma Ho$ g_mZ, H$_ `m A[YH$ h¡?
AÝ` H$B© dñVwAm| Ho$ gmW ̀ h à`moJ XmohamB©̀ o

`h dñVwE± `m Vmo V¡aoJr `m Sy>~oJr& V¡aZodmbr
dñVwAm| _| ßbmpñQ>H$ H$m H$Q>moam, ~Á}b, ñQ>rb H$m

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-4
HHHHH«$. dñVw H$m Zm_dñVw H$m Zm_dñVw H$m Zm_dñVw H$m Zm_dñVw H$m Zm_ dñVw H$m ^madñVw H$m ^madñVw H$m ^madñVw H$m ^madñVw H$m ^ma {dñWm{nV Ðd H$m ^ma{dñWm{nV Ðd H$m ^ma{dñWm{nV Ðd H$m ^ma{dñWm{nV Ðd H$m ^ma{dñWm{nV Ðd H$m ^ma
g§.

  1  ßbmpñQ>H$ H$m H$Q>moam
2  ~m°b
3  ñQ>rb nmÌ

4  \$b Omo V¡aVm h¡
5  \$b Omo Sy>~Vm h¡
6

7

8

 Vm{bH$m-4  na AmYm[aV V¡aZo dmbr dñVwAm|
H$m ̂ ma Am¡a CZHo$ Ûmam {dñWm{nV Ðd Ho$ ̂ ma Ho$
_Ü` g§~§Y H$mo g_PmBE &

 Š`m Amn Cg {d[eîQ> JwU H$mo EH$ {gÕm§V
Ho$ ê$n _| ì`ŠV H$a gH$Vo h¢ {OgHo$ H$maU nXmW©
V¡aVm h¡&

 (Bg {H«$`mH$bmn _| dh {d[eîQ> JwU OÁz
oV¡aZo dmbo nXmW© Ho$ {bE AmnZo kmV {H$`m h¡ Cgo
gd©àW_ Am{H©${_{S>O Ûmam ImoOm J`m& Bg AÜ`m`
_| AmJo Amn BgHo$ ~mao _| OmZo|Jo )

 Š`m Amn H$moB© Eogm _mJ© gmoM  gH$Vo h¢
{OgHo$ H$maU bmohm nmZr na ßbdZ H$ao& em`X
{ZåZ à`moJ go AmnH$mo H$moB© H$ënZm {_b gH$Vr
h¡ {Og H$maU bmoho H$mo nmZr na ßbdZ H$adm
gHo$&

{H«$`mH$bmn-5

Eë ỳ{_{Z`_ H$m ßbdZ
Eë ỳ{_{Z`_ H$s EH$ N>moQ>r nÝZr br{OE &

Cgo Mma `m nm±M ~ma _mo{S>E  Am¡a ha ~ma nÝZr
H$mo AÀN>r Vah X~mBE& à`moJembm {H«$`mH$bmn1
go Eë ỳ{_{Z`_ Ho$ gmnoj KZËd H$s OmZH$mar
AmnH$mo nhbo go hr h¡& Bg gmnoj KZËd Ho$ _yë`
Ho$ gmW Š`m Amn AZw_mZ bJm gH$Vo h¡| {H$
Eë`y{_{Z`_ H$s nÝZr nmZr _| V¡aoJr `m Sy>~oJr?

Eë`y{_{Z`_ H$s nÝZr H$mo nmZr _o§ S>mbH$a
Om±M H$s{OE {H$ AmnH$m AZw_mZ ghr Wm `m
ZhrÊ&

.

nmÌ, \$b Am[X h¡&
àË òH$ {ñW{V _| Om±M H$s{OE {H$ dñVw Ûmam

{dñWm{nV Ðd H$m ^ma CgHo$ ^ma Ho$ g_mZ “{,
H$_ “{ ̀ m A[YH$ h¡& AmnHo$ {ZarjUmo§ H$mo Vm{bH$m
4 _| ZmoQ> H$s{OE ?
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z Eë`y{_{Z`_ nÝZr Ûmam {H$VZm nmZr
{dñWm{nV hþAm ?

z Eë ỳ{_{Z`_ H$s nÝZr Ûmam {dñWm{nV Ðd
Am¡a GÃy Eë ỳ{_{Z`_ Ãz §åz H$Q>moao Ûmam
{dñWm{nV Ðd MÆÁ g_mZ h¡&
ßbdZ H$aVr hþB© dñVwAm| Ho$ {gÕm§V Ho$ AmYma

na g_PmE {H$ Eë`y{_{Z`_ H$m H$Q>moam Š`m|
V¡aVm h¡&
z Š`m Amn A~ ̀ h g_Pm gH$Vo hmo {H$ ~‹S>r-

~‹S>r OhmO| Omo bmoho Am¡a BñnmV H$s ~Zr
hmoVr h¡ nmZr na MÆÁı V¡aVr h¢ O~{H$ bmoho
H$m EH$ N>moQ>m ãbmH$ nmZr _| Sy>~Vm h¡&

z YmVw Ho$ Qw>H$‹S>o H$s Anojm EH$ YmVw H$m H$Q>moam
Š`m| A[YH$ _mÌm _| nmZr H$mo {dñWm{nV
H$aVm h¡?
`h OmZZo Ho$ {bE AmnHmo Ðdmo§ _| X~md N˛Áz
g_PZm hmoJm &

Ðdm| _| D$nar X~md
O~ h_ EH$ nmÌ ™ı úÁåy H$s gVh na EH$

dñVw H$mo S>mbVo h¢ V~ n¥Ïdr Ûmam Amamo{nV Jwê$Ëd
~b dñVw H$mo ZrMo IrMVÁ h¡& AWm©VΩ nmÌ Ho$ Vb
H$s Amoa [\$a ^r nmZr na V¡aVr hþB© dñVwAm| Ho$
{bE EH$ D$na H$s Amoa H$m ©̀ H$aZo dmbm ~b
hmoZm Mm{hE Omo Jwê$Ëdr` ~b H$mo g§Vw{bV H$aVm
h¡& `{X dñVw na Amamo{nV Jwê$Ëdr` ~b nmZr Ho$
D$nar ~b go A[YH$ hmo Xmo dñVw nmZr _| Sy>~oJr&Bg
D$nar ~b Ho$ {ZarjU hoVy h_ EH$ N>moQ>m à`moJ
H$a|Jo &

{H«$`mH$bmn-6

Ðd Ho$ D$nar ~b H$m {ZarjU
EH$ Imbr ~moVb br{OE & CgH$m T>ŠH$Z

AÀN>r Vah go ~§X H$s{OE & Bg ~moVb H$mo nmZr
H$s ~mëQ>r _| a{IE& ~moVb V¡aVr h¡&

{MÌ5 _| Xem©`o AZwgma AmnHo$ hmW go ~moVb
H$mo nmZr _| T>Ho${bE &

{MÌ{MÌ{MÌ{MÌ{MÌ. 5

Š`m Amn EH$ D$nar ~b H$m AZŵ d H$aVo h¢
~moVb H$mo Am¡a ZrMo T>Ho$bZo H$m à`mg H$s{OE&
Š`m Amn D$nar ^mJ _§o d¥[Õ AZw^d H$aVo h¢&
dmñVd _| O¡go-O¡go h_ ~moVb H$mo ZrMo T>Ho$bZo
H$m à`mg H$aVo h¢ d¡go-d¡go nmZr H$m D$nar ~b
~T>Vm OmVm h¡& A~ ~moVb H$mo N>mo{‹S>E Am¡a
{ZarjU H$r{OE {H$ dh {H$g Vah nmZr H$s
gVh H$s Amoa dmng CN>bVr h¡& AV… Cna  H$s
Amoa H$m ©̀ H$aZo dmbr ~b dmñV{dH$ h¡& Ñí` ~b
Omo dñVw H$mo ~moVb H$r gVh Ho$ BH$mB© joÌ\$b na
H$m ©̀ H$aZo dmbo Bg ~b H$mo hr X~md H$hVo h¢ &
dm ẁ H$m X~md

{H«$`mH$bmn -7

dm ẁ Ho$ X~md H$m [ZarjU
>EH$ H$m±M H$m {Jbmg br{OE& CgHo$ Vb na

Wmo‹S>r gr ê$B© {MnH$mBE {MÌ6 >_| Xem©E AZwgma
Cgo nmZr _| CëQ>m Sw>~moBE &

 >{Jbmg H$mo nmZr go {ZH$m{bE& Š`m Vb na
bJmB© hþB© ê$B© Jrbr h¢ Š`m| ?

>{MÌ>{MÌ>{MÌ>{MÌ>{MÌ 6
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140 V¡aVr dñVwE±

dm ẁ_§S>br` X~md H$m _mnZ
h_ Bg dm ẁ_§S>br` X~md H$mo AZŵ d Zhr

H$a gH$Vo h¡ naÝVw Bgo nhMmZ gH$Vo h¢ Am¡a
~¡amo_rQ>a H$s ghm`Vm go _mn gH$Vo h¢& gd©àW_
~¡amo_rQ>a A{dîH$ma Q>mo[agobr Ûmam nmao H$m Cn`moJ
{H$`m J`m Wm&

gm_mÝ` dm ẁ§S>br` X~md na nmao H$mo ~¡amo_rQ>a
_o nmao Ho$ ñV§̂  H$s D±$MmB© H$m±M H$s Zbr _| nmao Ho$
nmÌ H$s gVh go D$na 76 go._r. hmoVm h¡ Bgo 1
dm ẁ_§S>b X~md H$hVo h¢ &
z Zbr _| nmao Ho$ ñV§̂  H$s D±$MmB© bJ^J 76

Ãı.™y Š`m| “ÁzoÁ h¡?

Zbr _| nmao Ho$ ñV§^ H$s Š`m {ñW{V h¡? Æut
dh {ñWa “Áz oÁz Cg na Hw$b ~b eyÝ` h¡& Zbr ™ı
nmam ñV§^ H$m ^ma nmÌ _| Cn{ñWV nmao Ûmam
dm ẁ_§S>br` X~md Ho$ H$maU Amamo{nV ~b h¡& ̀ h
XmoZm| n[a_mU _| g_mZ Am¡a {Xem _o {dn[aV hmoZo
Mm{hE &

{MÌ{MÌ{MÌ{MÌ{MÌ-7: ~¡amo_rQ>a~¡amo_rQ>a~¡amo_rQ>a~¡amo_rQ>a~¡amo_rQ>a

>{Jbmg _| Cn{ñWV dm ẁ Ûmam nmZr na H$m ©̀aV dm ẁ Ho$ ~b Ho$ H$maU Eogm hmoVm h¡ Am¡a {Jbmg _|
nmZr H$mo à{dîQ> hmoZo go amoH$Vm h¡& nmZr Ho$ B©H$mB© joÌ\$b na H$m`©aV ~b hr dm`w H$m X~md h¡&

dm ẁ_§S>br` X~md

 n¥Ïdr H$mo gVh na g^r dñVwE± {Z`V dm ẁ_§S>br` X~md na {Z ©̂a “Ázoy h¡&
 dm ẁ_§S>br` X~md=  dm ẁ_§S>b H$m X~md/  n¥Ïdr Ho$ YamVb H$m joÌ‹\$b
 dm ẁ_§S>br` X~md = ( dm ẁ_§S>b H$m Ðì`_mZ)  g / ( n¥Ïdr Ho$ YamVb H$m joÌ\$b)

dm ẁ_§S>br` X~md
=
 ( dm ẁ_§S>b H$m Am¡gV KZËd) ( dm ẁ_§S>b H$m Am`VZ)  g

                                ( n¥Ïdr Ho$ YamVb H$m joÌ\$b )
Bg àH$ma

dm ẁ_§S>br` X~md= 
 ρ    n¥Ïdr Ho$ YamVb H$m joÌ\$b   dm ẁ_§S>b H$s D±$MmB© g

                                      n¥Ïdr Ho$ YamVb H$m joÌ\$b
dm ẁ_§S>br` X~md= ρ  ( dm`w_§S>b H$s D±$MmB©$)  g
dm ẁ_§S>br` X~md= ρ h g

       Po     = ρ h g
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$Š`m Amn OmZVo h¢$Š`m Amn OmZVo h¢$Š`m Amn OmZVo h¢$Š`m Amn OmZVo h¢$Š`m Amn OmZVo h¢?

nmam ñV§^ H$m ^ma (W) = nmao H$m Ðì`_mZ (m)  g
                                                            = (Am`VZ) (KZËd) g

= (Zbr H$m AZwàñWH$ma joÌ\$b) (ñV§̂  H$s D±$MmB©) ρ g
= Ahρg

_mZm ‘Po’dm ẁ_§S>br` X~md h¡ &.
dm ẁ_§S>br` X~md Ûmam ñV§̂  na ~b= Po A
V~,
A hρg = Po A
Po = ρgh (nmao H$m)
ρ,g {ñWam§H$ h¡ AV… nmam ñV§̂  H$s D±$MmB© dm ẁ_§S>br` X~md na {Z ©̂a h¡& h_ dm ẁ§S>br` X~md ‘Po’

Ho$ _yë` H$s JUZm nmam ñV§^ H$s D±$MmB© ‘h’  nmao H$m KZËd ‘ρ’ Am¡a Jwê$Ëdr` ËdaU  ‘g’ _yë` à{VñWm{nV
H$a kmV H$a gH$Vo h¢&

nmam ñV§^ H$s D±$MmB© h = 76cm = 76  10-2 _r.
nmao H$m KZËd ρ= 13.6 J«m./KZ go_r.= 13.6 X 103 {H$.J«m./_r.3

Jwê$Ëdr` ËdaU      g = 9.8 _r./go2

Po = hρg
Po = (76  10-2 _r.)  (13.6  103 {H$.J«m./_r.3)  (9.8 _r./go2)
Po = 1.01  105 {H$.J«m._r./_r.3 go.2

1{H$.J«m./ go.2= 1 Ý`yQ>Z
AV… Po = 1.01  105 N/m2

`h _yë` dm ẁ_§S>br` X~md H$hbmVm h¡&
1 dm ẁ_§S>b= 1.01  105 N/m2

1go._r.2AZwàñW H$mQ> joÌ\$b dmbr EH$ ~oboZÁH$ma Zbr Ûmam Koam J`m dm ẁ H$m Ðì`_mZ bJ^J
1 {H$.J«m. h¡ Am¡a `h dm ẁ_§S>b _| 30 {H$._r. H$s D±$MmB© VH$ \¡$bVm h¡& n¥Ïdr H$s gVh na 1go._r.2

YamVb  Ho$ joÌ\$b na Amamo{nV ~b hr dm ẁ_§S>br` X~md h¡&
dm ẁ_§S>br` X~md
Po = mg/A = 1 {H$.J«m{H$.J«m{H$.J«m{H$.J«m{H$.J«m. X 10 _r._r._r._r._r./gogogogogo2 /1 go._r.go._r.go._r.go._r.go._r.2=10 N/go._r.go._r.go._r.go._r.go._r.2 `m`m`m`m`m  105 N/_r._r._r._r._r.2(105  nmñH$b)nmñH$b)nmñH$b)nmñH$b)nmñH$b)
 `h _mZ bJ^J 1 atm  dm ẁ_§S>b Ho$ ~am~a h¡&
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{dMma-{d_e©{dMma-{d_e©{dMma-{d_e©{dMma-{d_e©{dMma-{d_e©

z Š`m hmoJm `{X Q>moamogbr H$m à`moJ MÝÐ_mm na {H$`m Om`?
z  nmao H$s D$nar gVh Ho$ ZrMo nmao Ho$ ~¡amo_rQ>a _| H$m±M H$s Zbr Ho$ {N>Ð _| EH$ S>mQ> àdoe {H$`m OmE&

Hm±M H$s Zbr go `h ~mha {ZH$mbZo na Š`m hmoJm?
z Q>mo[a{gbr Ho$ à`moJ _| nmao Ho$ ñWmZ na úÁåy N˛Á GúÆÁzT MÆÁı å“Î uN˛ÆÁ \Á ÃN˛oÁ “{? `{X h_ `h

à`moJ úÁåy Ãz H$aZm Mmho Vmo {H$VZr b§~r Zbr H$s Amdí`H$Vm hmoJr?
z n¥Ïdr Ho$ Mmamo Amoa dm ẁ_§S>b H$m ^ma kmV H$s{OE (n¥Ïdr H$s {ÌÁ`m6400 {H$._r..)

JhamB© (h) _| Ðì` nnnnna     X~md
 EH$ nmÌ H$s H$ënZm H$s{OE {Og_| Ðd Amm¡a Ðd H$m KZËd “ρ” h¡&
      _mZm ~obZmH$ma Ðd ñV§̂  AZwàñW H$mQ> H$m joÌ\$b “A”.Am¡a Ðd H$s gVh go CgHr D±$MmB© ‘h’

{MÌ 8 Xo{IE &

Ðd ñV§̂  H$m Am`VZ Š`m h¡?
              Am`VZ V = Ah
Am¡a Ðì`_mZ Š`m h¡?
               Ðì`_mZ = Am`VZ  KZËd
                     m = Ah ρ
^ma Š`m h¡?
^ma    W = mg = Ah ρ g
Ðd ñV§̂  H$s J{V H$s {ñW{V Š`m h¡?

Amn OmZVo h¢ {H$ Ý`yQ>Z Ho$ {Z`_mZwgma Cg na Hw$b ~b eyÝ` h¡) Š`m|{H$ dh {ñWa h¡& nmZr Ho$
ñV§̂  na H$m ©̀aV ~b H$m¡Z go h¡?

VrZ ~b H$m ©̀ H$aVo h¢, O¡g z uN˛
i) D$Üdm©Ya ZrMo H$s Amoa H$m ©̀aV ^ma (W)

ii) dm ẁ_§S>br` X~md (Po A) Ho$ H$maU ñV§̂  H$s {ZMbr gVh na D$Üdm©Ya åyYz H$m ©̀aV ~b&
iii) Ðd Ho$ {ñWa X~mb (PA) Ho$ H$maU ñV§̂  H$s {ZMbr gVh na D$Üdm©Ya D$na H$m ©̀aV ~b &

Ý`yQ>Z Ho$ {Z`_mo go h_| àmßV hmoVm h¡&
PA = Po

 A +   W
PA = Po A +   h ρ g A

{MÌMÌMÌMÌMÌ. 8
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Oh±m Ðd H$s gVh go “ h” JhamB© na X~md P h¡ Am¡a Po dm ẁ_§S>br` X~md h¡&
    PA = Po A +   h ρ g A

            P  = Po +   h ρ g ........ (1)
AWm©V {ñWa JhamB© na Ðd _o ^rVa X~md {ñWa hmoVm h¡&.

Ðdm| _| [^ÝZ ñVam| H$s JhamB© na X~md _| AÝVa
 ‘h’  D±$MmB© Am¡a ‘A’  AZwàñWH$mb joÌ\$b ƒÁ¬z ~obZmH$ma ñV§̂  H$s Ðd _| H$ënZm H$s{OE& _mZm Ðd
H$m KZËd ρ h¡>>± {MÌ 9  _| Xo{IE&
 h1   JhamB© na Ðd _o§ X~md P1  Š`m h¡?
g_rH$aU (1) go h_| àmßV hmoVm h¡&

              P 1 = Po +   h1 ρ g ........ (2)
Bgr àH$ma h2 JhamB© na X~md P2  = Po +   h2 ρ g ........(3)
 (3)-(2) g‘rH$aU go ho àmá hmoVm h¡

P2  - P1 = h2 ρ g  - h1 ρ g

P2  - P1= ρ g (h2 - h1)

{MÌ Ûmam h = h1 - h2 Bg{bE
 P2 - P1 = hρ g àmßV hmoVm h¡&

{H$gr Ðd Ho$Xmo ñVam| Ho$~rM X~md N˛Á AÝVa = h ρ g h¡&
`hm±, Ðd H$m KZËd ‘ ρ’ Am¡a ‘g’ {ñWa h¡ AV… JhamB© Ho$ gmW X~md Ho$ AÝVa _| d¥[Õ hmoVr h¡&
z `{X h_ Bg ~obH$mZmH$a Ðd ñV§̂  H$mo {H$gr AÝ` dñVw go à{VñWm{nV H$a| Omo Eogr dñVw go ~Zm h¡
{OgH$m KZËd Ðd Ho$ KZËd Ho$ g_mZ Z hmo Vmo Š`m hmoJm ?
Ðd _| X~md A§Va P2 - P1   =   h  ρg (Ðd Ho$ _mZ)

P2- P1    =   h × m/V × g ( ρ = m / V )

P2 - P1     =   h × m/Ah × g  ( V=Ah )

P2 - P1      =   m/A × g

(P2 - P1)A =   m × g ({dñWm{nV Ðd Ho$ _mZ)

                    F = W ({dñWm{nV Ðd Ho$ _mZ) [F = P × A, w = mg]

AV… Ohm± dñVw na AmYm[aV ~b ‘F’ Am¡a {dñWm{nV Ðd H$m ̂ ma ‘w’ h¡ AV… Ðd na dñVw na bJm`m
J`m ~b {dñWm{nV Ðd Ho$ ^ma Ho$ ~am~a hmoVm h¡&

dñVw na D$nar {Xem H$s Amoa H$m ©̀aV ~b Ho$ VaUj_Vm H$hVo h¢ & D$nar g_rH$aU Ho$ AZwgma `h
VaUj_Vm ~b dñVw Ûmam {dñWm{nV Ðd Ho$ ^ma Ho$ ~am~a hmoVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ 9
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VaUj_Vm H$m _mnZ
h_Zo XoIm h¡ {H$ O~ H$moB© dñVw nmZr _| gÁ¬y

OmVr h¡ Vmo dh EH$ D$nar ~b H$m AZŵ d H$aVr
h¡& GÃz VaUj_ ~b N˛“oz “¯& Š`m h_ Bg ~b
H$mo _mn gH$Vo h¢? à`ËZ H$s{OE &

{H«$`mH$bmn-8

VaUj_ ~b H$m _mnZ H$a| …
EH$ H$_mZrXma Vwbm go EH$ nËWa {Zbm{å~V

H$s{OL& H$_mZrXma Vwbm H$m nmR>çm§H$ ZmoQ> H$s{OE&
H$_mZrXma Vwbm H$m nmR²>`m§H$ H$m ^ma hmoJm& EH$
AmYm nmår go ^am hþAm ~rH$a br{OE& A~
nËWa H$mo nmZr _| S>m{bE & H$_mZrXma Vwbm H$m
nmR>`m§H$ ZroQ> H$s{OE & `h nmR>çm§H$ gÏ§ÁÆz TÆz
nËWa H$m ^ma h¡& nmZr _| nËWa Ho$ ^ma _| H$moB©
n[adV©Z utQÁF| utÆÁ? AmnZo `h Ü`mZ {X`m
hmoJm {H$ nmZr _| gÏ§Ázåz Ãz nyd© Am¡a níMmV Š`m
Amn nËWa Ho$ ^ma _| H$moB© n[adV©Z XoIVo h¢?
AmnZo `h Ü`mZ {X`m hmoJm {H$ nmZr _| gÏ§Ázåz
H$aZo na nËWa Zo AnZm Hw$N> ^ma Imo`m h¡ Eogm
àVrV hmoVm h¡&
z gÏ§ÁzÆÁ TÆÁ nËWa AnZm ^ma Š`m| ImoVm h¡?

nmZr Ûmam D$na H$s Amoa nËWa na H$m ©̀aV
VaUj_ ~b Ho$ H$maU gÏ§ÁzÆz TÆz nËWa Ho$ ̂ ma _|
H$_r àVrV hmoVr h¡ Omo Jwê$Ëd ~b H$mo H$_ H$a
XoVr h¡& Bgr àH$ma ̂ ma _| àË`j H$_r gÏ§ÁzÆz TÆz
nËWa na H$m ©̀aV VaUj_ ~b Ho$ ~am~a hmoZr
Mm{hE& h_ Ðd _| gÁ¬z dñVw Ûmam ^ma _| àË`j
H$_r H$mo _mnH$a h_ Ðd Ûmam Amamo{nV VaUj_
~b _mn gH$Vo h¢ & AmnZo Ü`mZ {X`m hmoJm {H$
àË òH$ {ñW{V _| gÏ§ÁzF| TÆy dñVw ^ma _| H$_r
àVrV hmoVr h¡&

O~ dñVw nmZr H$s gVh na V¡aVr h¡ Vmo Eogm
àVrV hmoVm h¡ _mZm§o CgZo AnZm nyam ^ma Imo
{X`m h¡ AWm©V V¡aVr dñVwAm| Ho$ {bE H$_mZrXma
Vwbm eyÝ` nmR>çm§H$ ~VbmVm h¡& nmZr na ßbdZ
H$aVr dñVwAm| Ho$ {bE VaUj_ ~b Ðd H$s gVh
na Jwê$Ëdr` ~b H$mo g§Vw{bV H$aVm h¡&

A~ h_ Bg {H«$`mH$bmn H$mo XmohamE§Jo Am¡a
{Z_m{ÁOV nËWa Ûmam {dñWm{nV Ðd Ho$ ^ma H$m
_mnZ H$a|J| &

{H«$`mH$bmn-9

gÏ§ÁzÆz TÆz nËWa Ûmam {dñWm{nV Ðd Ho$ ̂ ma
H$m _mnZ

EH$ H$_mZrXma Vwbm go EH$ nËWa {Zb{å~V
H$s{OE& (nËWa 300 J«m. go A[YH$ boZm C{MV
hmoJm) H$_mZrXma Vwbm na nmR>`m§H$ ZmoQ> H$s{OE&
`h nmR>`m§H$ nËWa H$m ^ma hmoJm& nmZr go ^am
EH$ nmÌ boH$a CgHo$ _w±h Ho$ ZrMo H$s gVh VH$
EH$ A§em{H$V ~rH$a a{IE& ({MÌ-10)

A~ nËWa nmZr _| S>m{bE & H$_mZrXma Vwbm
_| nmR²>`m§H$ ZmoQ> H$s{OE Am¡a A§em§{H$V ~rH$a _|

{MÌ{MÌ{MÌ{MÌ{MÌ. 10
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Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?

EH$[ÌV nmZr H$m Am`VZ _m{nE&
 H$_mZrXma Vwbm nmR²>`m§H$ go gÏ§ÁzÆz TÆz nËWa

H$m ^ma Am¡a ~rH$a Ho$ nmR²>`m§H$ go nËWa Ûmam
{dñWm{nV nmZr H$m Am`VZ àmßV hmoVm h¡ (
{MÌ11)

z nËWa H$m {H$VZm ^ma H$_ hmoVm hþAm àVrV
hmoVm h¡?(nËWa Ho$ ^ma _o Am^mgr H$_r)

z  {dñWm{nV nmZr Ho$ Am`VZ H$m ̂ ma Š`m h¡?
z BZ XmoZm| _| Š`m AmnH$mo H$moB© g§nH©$ {XImB©

XoVm h¡?
 gÏ§ÁzÆz TÆz nËWa Ho$ ^ma _| Am^mgr H$_r

nËWa Ûmam {dñWm{nV nmZr Ho$ ̂ ma Ho$ ~am~a hmoVm
h¡& AWm©V nmZr Ûmam Amamo{nV VaUj_Vm ~b Ho$
~am~a “Ázoy “{@

 ̀ h AX²̂ yV {ZarjU Am{H©$_r{S>O EH$ àmMrZ
J«rH$ d¡km{ZH$ Ûmam {H$`m J`m &
 Am{H©${_S>rO H$m {gÕm§VAm{H©${_S>rO H$m {gÕm§VAm{H©${_S>rO H$m {gÕm§VAm{H©${_S>rO H$m {gÕm§VAm{H©${_S>rO H$m {gÕm§V
Am{H©$_rS>rO pgÕmV§ Ho$ AZwgma O~ EH$ dñVw
{H$gr Ðd _| Sw>~mò r OmVr h¡ V~ dh EH$ D$na H$s
Amoa VaUj_Vm ~b AZŵ d H$aVr h¡ Omo dñVw Ho$
gÏ§ÁzÆz TL ßÁT Ûmam §Á“∫ uåN˛Á¬z TL Ðd Ho$ ^ma
Ho$ g_mZ hmoVm h¡&

Archimedes (287-212 BC)

{MÌ{MÌ{MÌ{MÌ{MÌ-11

     Am{H©$_rS>rO EH$ J«rH$ d¡km{ZH$ Wo & Cg g_` amOm H$m
_wHw$Q> gmoZo H$m Wm& [\$a ^r amOm H$mo AZw_mZ Wm {H$ _wHw$Q> ewÕ gmoZo
H$m Zhr ~Zm Am¡a Am{H©$_r{S>O H$mo _wHw$Q> H$s Ag{b`V H$mo naIZo H$mo
H$hm& _wHw$Q> H$mo ZwH$gmZ nhþ±MmE {~Zm Am{H©${_{S>O H$mo Bg g_ñ`m
H$m hb {ZH$ÁbZo H$mo H$hm & AV… CgH$m KZËd kmV H$aZo Ho$ {bE
dh gmoZo H$mo {Z`m{_V AmH$ma H$s dñVw _o Zhr {nKbm gH$Vo Wo& ZhmVo
g_` CÝhm|Z AZŵ d {H$`m {H$ ZhmZo Ho$ Q>~ go nmZr ~hVm h¡& O¡go
hr dh Cg_| CVaVo h¢& CÝhm|Zo gmoMm {H$ Bg à^md Nz̨  Cn`moJ Ãz
™ÏNÏ˛b N˛y ∆ÏtΩáoÁ ™Áúy \Á ÃN˛oy “{@ _wHw$Q> H$mo úÁåy ™ı gÏ§Ázåz Ãz
Am`VZ Ho$ ~am~a nmZr {dñWm{nV hmoJm& _wHw$Q> Ho$ Ðì`_mZ H$mo
{dñWm{nV Ob Ho$ Am`VZ Ho$ ^mJ XoZo n∫ _wHw$Q> H$m KZËd àmßV hmo

gH$Vm h¡& `{X gñVm `m H$_ KZËd dmbm YmVw Cn`moJ {H$`m hmoVm Vmo `h KZËd gmoZo Ho$ KZËd
goo H$_ hmoJm& Am{H©${_{S>O AnZo Bg emoY go BVZm CÎmo{OV hþE {H$ ƒz H$n‹S>o nhZZm ^yb JE Am¡a
Z§J-Y‹S>§J AdñWm _| ""`yaoH$m'' (_¢Zo nm {b`m) {MëbmVo Xm¡‹S> nS>o&
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Bg {ZarjU go Ow‹S>o hþE EH$ H$hmZr H$mo h_ XoI|Jo&

         {dMma- {d_e©         {dMma- {d_e©         {dMma- {d_e©         {dMma- {d_e©         {dMma- {d_e©

 z AmnH$mo Z_H$ Ho$ nmZr _| V¡aZm ñdÀN>  nmZr
_| V¡aZo go gab bJVm h¡ Š`m§o ?

z AmYo Sy>~o hþE {n§S> _| j¡{VO ßbdZ ~b Zhr
hmoVm h¡ Š`m| ?

z g_mZ AmH$ma dmbo Xmo R>mog ãbmH$ H$mo nmZr _|
AmYm Sy>~mò m J`m & CZ_| go EH$ bmoho H$m h¡
Am¡a Xÿgam Eë ỳ{_[Z`_ N˛Á h¡& {H$g na ßbdZ
~b A{YH$ hmoJm?

z bH$‹S>r Ho$ ãbmH$ na bmoho H$m Qw>H$‹S>m aIZo go
dh Cgo A{YH$ JhamB© VH$ Sy>~Zo XoJm& `{X
bmoho H$m Qw>H$‹S>m bH$‹S>r Ho$ ãbmH$ Ho$ ZrMz aIm
Om` Vmo dh CVZm hr Sy>~oJm? `m Cggo ZMz
`m D$na@

Amn OmZVo h¢ {H$ Ðd Ho$ ^rVa {d[^ÝZ
D±$MmB© na {ñWV X~md H$m A§Va ßbdZ H$m H$maU
h¡&

z Š`m h_ Ðd Ho$ ^rVa Ho$ X~md N˛Áz §‰jÁ
gH|$Jo&

`h V^r g§̂ d h¡ O~ Ðd {ñWa hmoVm h¡&
nmñH$b Zm_H$ d¡km{ZH$ Zo EH$ {Z`_ ~Vm`m Omo
`h H$hVm h¡ {H$ O~ {ñWa Ðd na ~hþV X~md
S>mbZo na Š`m hmoVm h¡& BgHo$ ~mao _| kmV H$a|Jo&

nmñH$b H$m {Z`_nmñH$b H$m {Z`_nmñH$b H$m {Z`_nmñH$b H$m {Z`_nmñH$b H$m {Z`_

nmñH$b H$m {Z`_ H$hVm h¡ {H$ {H$gr {ñWa
Ðd na S>mbm J`m ~mø X~md Cg Vab nXmW© Ho$
Am`VZ Am¡a Cg ~V©Z H$s Xrdm∫Áı na g_mZ ê$n
go g^r {XemAm| _| g§M[aV hmoVm h¡&

{MÌ12 ™ı Xo{IE & `hm± EH$ U AmH$ma N˛y
Zbr _| {ñWa Ðd ^am hþAm h¡& àË`oH$ ^wOm _|
pñWV Ðd H$mo Xmo brH$-ày\$ {nñQ>Z Ûmam T>H$ {X`m

³¶m Amn OmZVo h¡& ³¶m Amn OmZVo h¡& ³¶m Amn OmZVo h¡& ³¶m Amn OmZVo h¡& ³¶m Amn OmZVo h¡& Am{H©${_S>rO Zo amOm Ho g§H$Q> H$mo H¡$go Xÿa {H$`m
? EH$ N>moQ>r gr ì`dñWm n`m©á h¡ ò ~VmZo Ho$ {bE {H$ gmoZo Ho$ VmO H$m KZËd
gmoZo Ho$ KZËd Ãz H$_ hmoJm& EH$ VmO Am¡a VmO Ho$ g_mZ Ðì`_mZ dmbr gmoZo
H$s nQ²>Q>r EH$ gm_mÝ` Vwbm go bQ>H$mAm| O¡go {H${MÌ _| Xem©̀ m J`m h¡& gmoZo Ho$
KZËd Ho$ g_ h¡ Vmo {Z{íMV ê$n go dh ewÕ gmoZo H$s nQ²>Q>r go CgH$m Am`VZ
A[YH$ hmoJm, Am¡a dh A[YH$ Ob {dñWm{nV H$aoJm {Oggo A[YH$ D$nar ßbdZ
~b H$m AZŵ d hmoJm {Oggo Vwbm gmoZo H$s nÅ>r H$s Amoa PwHo$Jm& `h gy{MV H$aVm h¡ {H$ ƒ“ ewÕ gydU©
H$m Zht h¡&

ZmoQ> … `h à`moJ V^r Cn`moJr h¡ O~ _wHw$Q> Ho$ ^rVa H$moB© Imbr ñWmZ Z hmo gmo{ME Š`m| ?

F1 F2
P1  =  F1 /  A1 P2  =  F2 /  A2

V

V

Fluid

 {MÌ {MÌ {MÌ {MÌ {MÌ-12:  nmñH$b Ho$ {Z`_ H$m à`moJ nmñH$b Ho$ {Z`_ H$m à`moJ nmñH$b Ho$ {Z`_ H$m à`moJ nmñH$b Ho$ {Z`_ H$m à`moJ nmñH$b Ho$ {Z`_ H$m à`moJ
~m_m Xm~H$~m_m Xm~H$~m_m Xm~H$~m_m Xm~H$~m_m Xm~H$
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_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX

J`m& Xm±`o Am¡a ~m±`o Z{b`m| Ho$  joÌ\$b H$m
AZwnmVA2 : A1  Am¡a A2 >A1  h¡&

 O~ §ÁÂÆz {nñQ>Z na F1  ~b bJm`m J`m Vmo
Vab Ho$ Am`VZ na H$m ©̀ H$aZo dmbm A[YH$V_
X~mdF1/A1  h¡&

 nmñH$b Ho$ {Z`_ Ho$ AZwgma `h A{YH$V_
X~md Vab Ho$ Am`VZ na g^r {XemAm| _| g_mZ
ê$n go g§M[aV hmoVm h¡& AWm©V àË`oH$ BH$mB©
joÌ\$b na VabF1/A1  H$m A[YH$V_ X~md AZŵ d
H$aVm h¡&

 Xm±`r Amoa Ho$ Zbr _| F1/A1 h¡ Š`m|{H$ CgH$m
joÌ\$bA2  h¡, Xm±̀ o {nñQ>Z na H$ÁÆ| H$aZo dmbm
D $na r ~b
F2 = A2 x F1 / A1  h¡ Omo F1 Ho$ n[a_mU go ~hþV
~‹S>m h¡&.

 Bg Vah nmñH$b Ho$ {Z`_ Ho$ Cn`moJ go
n[aUm_ Xm±`o {nñQ>Z na A[YH$ D$nar ~b h¡

O~{H$ N>moQ>o {nñQ>Z na H$_-{ZMbm ~b h¡&

 {MÌ {MÌ {MÌ {MÌ {MÌ. 13:  h¡S´>mo{bH$ O¡H$ h¡S´>mo{bH$ O¡H$ h¡S´>mo{bH$ O¡H$ h¡S´>mo{bH$ O¡H$ h¡S´>mo{bH$ O¡H$

 `hr {Z`_ h¡S´>mo{bH$ O¡H H$s ({bâ Q>)
V¡`mar Am¡a H$m`© _| Cn`moJr {H$`m J`m, Omo Amn
Am°Q>mo_mo~mBëg H$s XþH$mZÁı na XoImoJo & Am°naoQ>a Ho$
hmW go bJm`m J`m N>moQ>m-{ZMbm ~b CgH$mo
^mar dmhZ gabVm go CR>mZo _| ghm`H$ hmoJm&(
{MÌ-13)

KZËd, Amno[jH$ KZËd, b¡ŠQ>mo_rQ>a, hmBS´>mo_rQ>a/ S>o{ÝgQ>mo_rQ>a, dm ẁ_§S>br` X~md, ~¡amo_rQ>a

z dñVw _| {OgH$m KZËd CZH$mo Sw~mò o J ò Ðd Ho$ KZËd go H$_hmo Vmo dh Ðd H$s gVh na V¡aVm h¡&
z g^r dñVwE± O~ Vab _| Sw>~mò o OmVo h¢ Vmo ßbdZ ~b H$m AZŵ d H$aVo h¢ &
z O~ H$moB© dñVw Vab _| Sw~mB© OmVr h¡ Vmo Eogm àVrV hmoVm h¡ O¡go dh AnZm ^ma N>mo‹S> ahr h¡&
z O~ H$moB© dñVw H$mo Ðd _§o nyU© `m Am§[eH$ ê$n go Sw>~mò m OmVm h¡ Vmo dñVw Ûmam Imò m hþAm ^ma CgHo$

Ûmam {dñWm{nV Ðd Ho$ ^ma Ho$ g_mZ hmoVm h¡&

h_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grIm

F1 F2

Fluid
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148 V¡aVr dñVwE±

z EH$ dñVw Ðd (Vab) H$r gVh na ~¡R>Vr h¡, V~ dh AnZo ̂ ma H$o$ ~am~a H$m Ðd ̂ ma {dñWm{nV H$aVr
h¡&

z Ðd Ho$ Ûmam S>mbo JE X~md go Ðd Ho$ gVh Ho$ ZrMo JhamB© ~T>Vr h¡&
z `{X {ñWa Ðd Ho$ {H$gr ^r {~ÝXþ na ~mô` X~md ~T>m`m OmE Vmo dh g^r {XemAm| _o g_mZ ê$n go

g§Mm[aV hmoVm h¡ (nmñH$b H$m {gÕm§V)

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept
1. Š`m| Hw$N> dñVwE± nmZr na V¡aVr h¡? Am¡a Hw$N> Sy>~ OmVr h¢?(AS1)

2. KZËd VWm Amno[jH$ KZËd H$mo g_PmBE VWm gyÌ {b[IE&(AS1)

3. ËdaUúm‘Vm H$mo AnZo eãXm| ‘o g‘PmBE& (AS1)

4. Ðd Ho$ Amno[jH$ KZËd H$mo Amn H¡$go kmV H$amoJo ?(AS3)

5. nmaX ~¡amo_rQ>a H$m {MÌ CVm[aE &(AS5)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. EH$ R>mog Jmobo H$s {ÌÁ` 2 go._r. VWm Ðì`_mZ 0.05 {H$.J«m. h¡& Jmobo H$m Amno[jH$ KZËd Š`m h¡?

[CÎma: 1.49 ] (AS1)

2. EH$ N>moQ>r ~moVb H$m ^ma Imbr ahZo na 20 J«m. VWm nmZr ^aZo na22 J«m. h¡ & Cg_o Vob ^aZo na
CgH$m ^ma 21.76 J«m. h¡& Vob H$m KZËd Š`m h¡? [ CÎma: 0.88 J«m./go._r.3](AS1)

3. EH$ ~\©$ H$m Qw>H$‹S>m nmZr Ho$ EH$ {Jbmg _| gVh na V¡a ahm h¡ (~\©$ H$m KZËd=0.9

J«m./go._r.3]).V~ ~\©$ {nKboJm V~ Š`m nmZr H$m ñVa ~T>oJm&(AS1)

4. `{X dm ẁ_§S>br` X~md 100kPa. h¡ Vmo 10 _rQ>a Jhao nmZr _| X~md Š`m hmoJm?(AS1)

 [1Pa=1N/m2] [100kPa = 105Pa = 105N/m2 = 1  atm.]         [CÎma: 198 kPa]

5. nmZr _| Sy>~Zo dmbo nXmWm] go Z Sy>~Zo dmbo OhmOm| Ho$ {Z_m©U H$s VH$Zr{H$ H$m Amn H¡$go àe§gm
H$a|Jo&(AS6)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. Š`m Amn bmoho H$mo V¡aZo `mo½` ~Zm gH$Vo hmo? H¡$go ? (AS6)

2. h_mao X¡{ZH$ OrdZ _| Amn Am{H©${_S>rO Ho$ {gÕm§V H$m {ZarjU H$hm± H$aVo h¢? Xmo CXmhaU Xr{OE&
3. nmZr ‘| Sw>~Zo dmcr g^r dñVwE§ ³¶m Voc ‘| ^r Sw>~Vr h¡ ? H$maU ~VmBE&(AS1)

E•ÆÁÃ ™ı ÃÏáÁ∫
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Ã“y G∫ YÏuåL@

1. EÁúzuqN˛ Vånƒ N˛y FN˛ÁF| [ ]

a)  T¿Á/Ãz.™y.3 b) Ãz.™y./T¿Á3 c) N/m2 d) N˛ÁzF| FN˛ÁF| å“y

2. tÓá N˛y ∆ÏtΩáoÁ ™Áúåz N˛Á ÆÊfi [ ]

a)  §Á∫Áz™yb∫ b) “ÁFg~Áz ™yb∫ c) ¬ÁMbÁz ™yb∫ d) ÀúygÁz ™yb∫

3. Æut P0= t§Áƒ n = Vånƒ h = HÂYÁF| osÁ g = TÏªnƒÁN˛ |m uÀs∫ÁÊN˛ “ÁzoÁz ƒÁÆÏ™Êg¬yÆ t§Áƒ -[ ]

a)  P0= nhg b) P= mgh c) P=vgh d) P =1/2 mgh

4. Ã§Ãz ú“¬z úÁ∫Á §Á∫Áz™yb∫ N˛Á EÁuƒ…N˛Á∫ N˛∫åz ƒÁ¬z [ ]

a)  úÁÀN˛¬ b) EÁuN|˛u™ug\ c) ãÆÓbå d) bÁ}∫y Ãz¬y

5. EÁ}bÁz™Áz§ÁF¬ tÓN˛ÁåÁı ú∫ GúÆÁzTy “ÁFg~Áz¬yN˛ \Á}N˛ uN˛Ã uÃtΩáÁÊo ú∫ N˛ÁÆ| N˛∫oÁ “{@ [ ]

a)  EÁuN|˛u™ug\ b) úÁÀN˛¬ c) bÁ}∫yÃz¬y d) ãÆÓbå

6. 250C ú∫ úÁåy N˛Á Vånƒ [ ]

a) 1 T¿Á/Ãz.™y.3 b) 2 T¿Á/Ãz.™y.3 c) 3 T¿Á/Ãz.™y.3 d) 0.99 T¿Á/Ãz.™y.3

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. ußãå útÁsÁz˙ Nz˛ EÁúzuqN˛ Vånƒ N˛Áz rÁo N˛∫åz N˛Á üÆÁzT N˛∫ GÃ ú∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. úÁåy ™ı gÏ§Á úns∫ EúåÁ ßÁ∫ QÁzoÁ “{ FÃz Ã™^åz Nz˛ u¬L üÆÁzT N˛∫ u∫úÁzb| u¬uQL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. ™Ázb∫ ƒÁ“åÁı Nz˛ EÁÆ¬ §¿zN˛ úÁÀN˛¬ uÃtΩáÁÊo ú∫ N˛ÁÆ| N˛∫oz “{ oÁz LÆ∫ §¿zN˛ uN˛Ã uÃtΩáÁÊo ú∫ N˛ÁÆ| N˛∫oz
“{ \ÁåN˛Á∫y N˛∫ u∫úÁzb| u¬uQL@

2. uƒußãå üN˛Á∫ Nz˛ ¢˛¬Áı ƒ Ãu£\ÆÁı N˛Á EÁúzuqN˛ Vånƒ rÁo N˛∫ LN˛ u∫úÁzb| u¬uQL@
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{nN>bo AÜ`m` _| h_ nT> MwHo$ h¢ {H$ nXmW©
na_mUwAm| go ~Zo h¢& àW_ na_mUw {gÕm§V H$mo
S>mëQ>Z Zo à{VnmX {H$`m Wm& CZHo$ AZwgma na_mUw
A{d^mÁ` h¡& BgH$m AW© h¡ {H$ do N>moQ>o-N>moQ>o
H$Umo§ _| {d^mÁ` Zht H$a gH$Vo h¢& EH$ VËd Ho$
g^r na_mUw g_mZ àH$ma Ho$ hmoVo h¢& bo{HZ Xÿgao
VËd Ho$ na_mUw go {d{^ÝZ hmoVo h¢ & A~ àíZ
CR>Vm h¡ {H$ …

• {H$gr EH$ VËd H$m na_mUw Xÿgao VËd Ho$
na_mUwAm| go {^ÝZ Š`m| hmooÁ h¢ &

• MÆÁ na_mUwAm| Ho$ ^rVa N>moQ>o AÝ` KQ>H$
^r {dÚ_mZ hmoVo h¡&

• Š`m na_mUw dmñVd _| A{d^mÁ` hmoVo h¢&

na_mUw ~hþV N>moQ>m hmoVm h¡& Bg{bE Bgo h_

Zhr XoI gH$Vo h¢& Bg{bE d¡km{ZH$m| Zo namoj

AmYmam| go hr na_mUwAmo| Ho$ A{ñVËd H$m {dídmg

{H$`m Wm & Bgr H$maU go na_mUwAm| Ho$ JwU Y_m]

H$mo à`moJm| Ho$ AmYma na AZw_mZ bJm`m J`m Wm&

do ~hþV OëX hr g_P J ò {H$ na_mUw {dÚwV

   AÜ¶m¶

9
na_mUw g§aMZm

Amdoe H$mo üÁõo N˛∫zTÁ ̀ m Imo tzJm & _¡Iob \$amS>o
Z| `h ImoO {H$`m {H$ {dÚwV {dKQ>Z nÕ{V _|
na_mUw F$Umdoe àmßV H$a aho Wo &

_¡Iob \$amS>o H$s ImoO Ho$ níMmV √Æd{ñWV
{gÛm§Vm| na H$B© àíZ CËnÝZ hwE§ &

EH$ AZm{dîQ> na_mUw H¡$gz {dÚwV Amdo{eV
hmoVm h¡? `h S>mëQ>Z Ho$ na_mUw A{d^mÁ`
à{VnmXZ H$m {damoYÁßÁÃ h¡& Bggo `h {dMma
CËnÞ hþAm {H$ na_mUw H$^r-H$^r Amdo{eV
~Zo ah| Vmo dh A{d^mÁ` h¢, Am¡a gyú_V_
Amdo{eV H$Um| go ~Zm h¡& na_mUwAm| _| {dÚwV
Amdo{eV H$U _mZo OmZo Ho$ H$maU Cg_| g_mZ
g§»`m _o YZmdo{eV Am¡a F$Umdo{eV H$U hmoJo &
Bg ^mdZm Zo d¡km{ZH$m| H$mo Ad na_mUwH$ H$U
Am¡a na_mUw g§aMZm Ho$ ~mao _| gmoMZo Ho$ {bE
{dde {H$`m &

Adna_mUw H$UAdna_mUw H$UAdna_mUw H$UAdna_mUw H$UAdna_mUw H$U

O~ d¡km{ZH$mo§ Zo VÏ` `m g§Ho$Vm| H$s ImoO
H$aVo h¡§ V~ d¡km{ZH$ emñÌ Ho$ {gÛm§Vm| _| ~Xbmd
AmVm h¡& H$B© ~ma Z ò g_mMma g§J«h hmoo na EH$
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{dMmaYmam `m VarHo$ H$mo ~XbZm nS>oJm & S>mëQ>Z
Zo à{Vnm{XV {H$`m {H$ na_mUw A{d^mÁ` h¡&
bo{H$vZ à`mo{JH$ narjU Zo ̀ h ~Vm`m {H$ na_mUw
{d^mÁ`Zr` ^mJ h¢ Am¡a dh gyú_ H$Um| go ~Zm
h¡& do na_mUw Ho$ A§Xa h¡ Am¡a gyú_V_ h¢&
Bg{bE do Adna_mUwH$ H$U H$hbmVo h¢ &

`h ~mV nhbo hr ñnîQ> hmo MwH$m h¡ {H$
na_mUw Ad{dîQ> h¢ & Bg{bE na_mUo _| H$_ go
H$_ Xmo Vah Ho$ Adna_mUwH$ H$U hmoVo h¢&
bo{H$Z VrZ Vah Ho$ Adna_mUwH$ H$Um| Ho$ ImoO
H$a|& Vrgao H$U {dÚwV CXmgrZ H$U h¢& A~ h_
XoI|Jo {H$ Adna_mUwH$ H$Um| H$s ImoO Ho$ níMmV
g_`mZwgma na_mUwAm| Ho$ ~mao _| h_mar {dMmaYmam
H¡$go ~XbVr h¡&

BboŠQ´>mZ àmoQ>mZ Am¡a Ý`Q´>mZBboŠQ´>mZ àmoQ>mZ Am¡a Ý`Q´>mZBboŠQ´>mZ àmoQ>mZ Am¡a Ý`Q´>mZBboŠQ´>mZ àmoQ>mZ Am¡a Ý`Q´>mZBboŠQ´>mZ àmoQ>mZ Am¡a Ý`Q´>mZ

nhbo hr h_Zo \$amS>o Ho$ {dÚwV {dKQ>Z à`moJm|
H$m CëboI {H$`m h¡& 19 dt eVmãXr Ho$ A§V _|
J¡go Ho$ D$na H$B© à`moJ {H$`o J`o Wo& H$_ X~md
na J¡gm| _| {dÚwV MmbZ Ho$ à^md AÜ``Z Ho$
{bE d¡km{ZH$m| Zo CËgO©Z Zbr H$m Cn`moJ
H$aHo$ Eogo à`moJm| H$mo {H$`m & 1897 _o {~«{Q>e
^m¡{VH$emíÌr Oo.Oo. Q>m_gZ Zo BZ à`moJm| Ho$
AmYma na `h gm{~V {H$`m {H$ na_mUw Ho$ A§Xa
F$U Amdo{eV H$U hmoVo h¢ &

nhbo Q>m°_gZ Zo ̀ h nVm bJm`m {H$ {d{^ÝZ
VËd Ho$ F$Umdo{eV H$U {d{^ÝZ hmoVo h¢, bo{H$Z
H$B© {^ÝZ nXmWm] Ho$ {ZarjU Ho$ ~mX CÝhm|Zo
~Vm`m {H$ g^r VËd Ho$ F$Umdo{eV H$U g_mZ

hmoVo h¢& CÝhm|Zo `h {ZîH$f© {ZH$mbm {H$ g^r
VËd Ho$ na_mUwAm| _| EH hr Vah Ho$ H$U hmoVo h¢&
BZ H$Um| Ho$ Ðì`_mZ ~hþV H$_ h¢ Am¡a  A~ do
BboŠQ´>mZ H$ho OmVo h¢ &

g~go nhbo ImoO Am¡a AÜ``Z {H$`m J`m
{H$ Adna_mUwH$ H$U BboŠQ´>mZ h¡& BboŠQ´>mZ H$mo e
Ho$ Ûmam Xem©`m OmVm h¡& BboŠQ´>mZ H$m Ðì`_mZ
ZJÊ` Am¡a Amdoen-1_mZm OmVm h¡&

         gm|{ME Am¡a MMm© H$s{OE         gm|{ME Am¡a MMm© H$s{OE         gm|{ME Am¡a MMm© H$s{OE         gm|{ME Am¡a MMm© H$s{OE         gm|{ME Am¡a MMm© H$s{OE
  na_mUw {dÚwV CXmgrZ h¡& bo{H$Z Bg_|

F$Umdo{eV BboŠQ´>mZ h¡& `{X Ho$db F$Umdo{eV
H$U ah| Vmo na_mUw AZm{dîQ> Zhr hmo gH$Vm h¡&
V~ na_mUw AZm{dîQ> H¡$gm hmoJm?

na_mUw _| YZmdoe H$U ahVm h¡, {Oggo
na_mUw Ho$ g_J« Amdoe H$aZo dmbm Amdoe
AZm{dîQ> hmoVm h¡& `h Adna_mUwH$ BboŠQ´>mZ
H$mo CXmgrZrH$aU H$aZo dmbm ~Zm XoVm h¡&
1920 _| Bgo Adna_mUwH$ H$Um| H$mo àmoQ>mZ Zm_
{X`m J`m Wm & BZH$m Ðì`_mZ BboŠQ´>mZm| H$s
Anojm bJ^J 2000 JwUm A[YH$ hmoVm h¡&
àmoQ>mZ H$mo p+' Ho$ Ûmam Xem©`m OmVm h¡&

1932 _| Ooåg M¡S>{dH$ Zo EH$ Am¡a Adna_mUwH$
H$U H$mo ImoO {ZH$mbm Omo AZmdo{eV Am¡a Ðì`_mZ
_| àmoQ>mZ Ho$ ~am~a Wm& A§VV… BgH$m Zm_ Ý`yQ´>mZ
nS>m& gm_mÝ`V… Ý`yQ´>mZ H$mo 'n'. Zm_ go Xem©`m
OmVm h¡&
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Cn ẁŠV MMm© go h_ `h {ZîH$f© {ZHmb
gH$Vo h¢ {H$ na_mUw gyú_V_ àmoQ>mZ, Ý`yQ´>mZ Am¡a
BboŠQ´>mZm| go ~Zo h¢ & Bg àË`oH$ Adna_mUwH$
H$U H$mo _mnm Om` Vmo Ðì`_mZ Am¡a Amdoe O¡go
JwUm| Ho$ Ûmam dU©Z H$a gH$Vo h¢ & àmoQ>mZ Am¡a
BboŠQ´>mZ Ho$ Amdoe ~am~a qH$Vw {dn[aVm h¡& EH$
Ý`yQ´>mZ Admdo{eV H$U h¢ & BboŠQ´>mZ H$m Ðì`_mZ
àmoQ>mZm|| H$s Ðì`_mZ H$s Anojm bJ^J 1836
JwUm H$_ hmoVo h¢ &

{MÌ{MÌ{MÌ{MÌ{MÌ-1 àmoQ>mZ,Ý`yQ´>mZ BboŠQ´>mZàmoQ>mZ,Ý`yQ´>mZ BboŠQ´>mZàmoQ>mZ,Ý`yQ´>mZ BboŠQ´>mZàmoQ>mZ,Ý`yQ´>mZ BboŠQ´>mZàmoQ>mZ,Ý`yQ´>mZ BboŠQ´>mZ

• `{X na_mUw _| Adna_mUwH$ H$U àmoQ>mZ,
Ý`yQ´>mZ Am¡a BboŠQ´>mZ hmoVo h¢ Vo do na_mUw
Ho$ ^rVa {H$g Vah go Aì`{ñWV h¢ ?

A~ h_ XoIoJ| &
na_mUw H$s g§aMZmna_mUw H$s g§aMZmna_mUw H$s g§aMZmna_mUw H$s g§aMZmna_mUw H$s g§aMZm

{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn-1

AZw_mZ bJmH$a na_mUw H$s g §aMZmAZw_mZ bJmH$a na_mUw H$s g §aMZmAZw_mZ bJmH$a na_mUw H$s g §aMZmAZw_mZ bJmH$a na_mUw H$s g §aMZmAZw_mZ bJmH$a na_mUw H$s g §aMZm
Ir{ME§&Ir{ME§&Ir{ME§&Ir{ME§&Ir{ME§&

h_ BboŠQ´>mZ, àmoQ>mZ Am¡a Ý ỳQ´>mZm§o Ho$ n[a_mU

XoI gH$Vo h¢ & AmnH$mo Bã“ı na_mUwAm| Ho$ ^rVa

√Æd{ñWV H$aZm h¡ Vmo Amn H¡$go H$a|Jo &

AZoH$ àH$ma Ho$ AdñWm g§̂ d h¡& ™Áå ¬Áz {H$

na_mUw EH$ H$U h¢& Amn BZ H$Um| H$mo EH$m§Va
n§{º$`mo _| aI gH$Vo h¢ & BgH$mo Amn {MÌ Ho$ ê$n
_o§ Xem© gH$Vo h¢ &

• Adna_mUwAm| Ho$m JmobmH$ma na_mUwAm| _|
{H$VZr ~ma √Æd{ñWV H$a gH$V| h¢&

     AmnHo$ {_Ìm| go MMm© H$s{OE Am¡a JmobmH$ma
na_mUw _| Adna_mUwH$ H$Um| H$mo √Æd{ñWV H$aVohþE
EH$ _mS>b ~ZmBE &

    na_mUw H$s g§aMZm H$mo g_PZo Ho$ {bE
~hþV go d¡km{ZH$m| Zo {d{^ÝZ àH$ma Ho$ _m±S>bm|
H$mo {dH${gV {H$`m h¡&

Adna_mUwH$ H$Um| Ho$ ñd^md H$mo X¥{îQ> _|
aIVo hþE Amn JmobmH$ma na_mUw H$mo EH$ H$mën{ZH$
{MÌ CVm[aE &

Wm°_gZ H$Wm°_gZ H$Wm°_gZ H$Wm°_gZ H$Wm°_gZ H$y na_mUw g§aMZm na_mUw g§aMZm na_mUw g§aMZm na_mUw g§aMZm na_mUw g§aMZm

               ̀ h na_mUw g§aMZm H$mo 1898 _| Oo.Oo. Q>m°_gZ
Zo à{Vnm{XV {H$`m Wm& `h na_mUw g§aMZm
gm_mÝ`V… b∫§Ó\ g§aMZm ^r H$hm OmVm h¡,
Š`mo{H$ b∫§Ó\ Ho$ Qw>H$S>o ~m±Q> {X`o J`o &

1. na_mUw YZmdo{eV Jmobo H$m ~Zm hmoVm h¡
Amoa BboŠQ´>mZ Cg_| Y±go hmoVo h¢ & O¡gm
{H$ {MÌ 2(a) _| Xem©̀ m J`m h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-2(a)           {MÌ{MÌ{MÌ{MÌ{MÌ-2(b)
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XoI H$a éXa\$moS>© H$m à`moJ H$mo g_PZo H$m à`ËZ
H$aoJ| &

{MÌ{MÌ{MÌ{MÌ{MÌ-3

EŠg H$Um| H$m Ðì`_mZ hmoVm h¡, Bg{bE

Vrd« J{V go Mb aho BZ H$Um| _| n`m©ßV D$Om©

hmoVr h¡& EŠg H$Um| H$m àdmh gmoZo H$s nÝZr H$m

EH$ emoYH$ Ho$ A§Xa Eogm aIVo h¢, O~ EH$ H$U

nÝZr na Q>H$amE§ V~ jUXrn {XImB© Xo& `h nyao

CnH$aUm| H$s AdñWm H$mo EH$ {Z`{V H$moîQ> _|

aIVo h¢ &

h_ OmZVo h¢ {H$ gmoZo H$s nÝZr na_mUwAm| go

~Zr h¡ Am¡a `h ~hþV nVbr h¡ Omo H$U Bg na

Q>H$amVo h¢ do na_mUwAm| go {ZH$b OmE& EH$ ~a

Q>m_g na_mUw _mS>b H$mo `mX H$s{OE & éXa\$moS>©

Zo AZw_mZ bJm`m {H$ EŠg H$U gmoZo H$s na_mUw

Ho$ A§Xa \¡$bmE JE g_KZm{eV Adna_mUwH$ H$Um|

Ho$ Ûmam {djo{nV hm|Jo& Š`m|{H$ EŠg H$U àmoQ>mZm|

go ~hþV A[YH$ ^mar Wo, Bg{bE CÝhm|Zo A[YH$

{djonU H$s Amem Zht Wr&

2. na_mUw H$m Ðì`_mZ na_mUw ~a _o EH$

g_mZ ~m±Q>o &

3. F$UmË_H$ Am¡a YZmË_H$ Amdoe n[a_mU

_| g_mZ hmoVo h¢ Bg{bE na_mUw d¡ÚwVr`

ê$n go CXmgrZZ hmoVo h¢ &

EH$ gwn[a{MV CXmhaU Va~yO h¡ Omo Q>m°_gZ
g§aMZm H$mo àñVwV H$aVm h¡& `h {MÌ 2(b) _|
Xem©`m J`m h¡& na_mUw _| KZmdoe Va~yO Ho$
ImZo dmbo bmb ^mJ H$s Va~yO Ho$ ~rM H$s
^m±{V Y±go h¢& Q>m°_gZ Ho$ g§aMZm H$mo CZHo$ EH$
{eî` Zo nwZ… {H$`m Wm, BgH$m H$maU Š`m hmoJm&
BgH$m H$maU `h h¡ {H$ CZHo$ {eî` éX\$moS>© Hw$N>
à`moJm| Ûmam Bggo {^ÝZ Ed AÀN>o n[aUm_ àmßV
{H$E &

{~«{Q>e ^m¡{VH$emñÌr Oo.Oo. Q>m_gZ H$mo
BboŠQ́>mZ H$s ImoO Ho$ H$maU CZH$mo ̂ m¡{VH$emñÌ
_| Zmo~ob nwañH$ma {_bm& CZHo$ emoY Ho$ gmV
gh`mo{J`m| (CZ_| go EH$ nwÌ) H$mo ^r AmJo
MbH$a Zmo~ob nwañH$ma {_bm & CZ_| go EH$
CZHo$ {eî` éXa\$moS>© Wm&

éXa\$moS> © H$m Amë\$m H$Um| Hm$ àH$sU©ZéXa\$moS> © H$m Amë\$m H$Um| Hm$ àH$sU©ZéXa\$moS> © H$m Amë\$m H$Um| Hm$ àH$sU©ZéXa\$moS> © H$m Amë\$m H$Um| Hm$ àH$sU©ZéXa\$moS> © H$m Amë\$m H$Um| Hm$ àH$sU©Z
à`moJà`moJà`moJà`moJà`moJ

AaZoñQ> ê$Xa\$moS>© H$m OÝ_ 1871 _| Ý`yOrb¢S>
_| hþAm Wm& CÝhm|Zo EH$ à`moJ {H$`m {Og_§o VoO
J{V go Mb aho Aë\$m H$Umo H$Um| H$mo gmoZo H$s
nÝZr na Q>H$am`m Jm`& Aë\$m H$U _§o Xmo àmoQ>mZ
Am¡a Xmo Ý ỳQ´>mZ ahVo h¢& Am¡a BZ_| BboŠQ´>mZ Z ahZo
Ho$ H$maU `o {ÛAmdo{eV hmoVo h¡& h_ {ZåZ {MÌ

Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢

Aë\$m H$Um| H$m àdmhòmoV
gm oZ o

H$s nÝZr

emoYH$
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Q>H$amE§Jo Š`m|{H$ Koao Ho$ ~rM _| ~hþV gmao Imbr
ñWmZ h¢, {OZHo$ ~rM go nËWa {ZH$b OmVm h¡&

Q>m°_gZ _mS>b Zo AZw_mZ bJm`m {H$ na_mUw
Ho$ ^rVa YZmdoe H$m ~§Q>Z EH$ g_mZ h¡ Am¡a
g^r Aë\$m H$U {dno{jV hmoVo h¢& Aë\$m H$U
~hþV ~S>o h¢& Bg{bE H$_ {djonU H$moU hmoZo H$m
Amem Wm & bo{H$Z ê$Xa\$moS>© Zo XoIm {H$ A[YH$Va
Aë\$m H$U gmoZo H$s nÝZr go {ZH$b J`m & O¡go
Cn ẁŠV CXmhaU _| \|$Ho$ JE & nËWa Koao Ho$ Imbr
ñWmZ go {ZH$b OmVm h¡& éXa\$moS>© EH$ ZB© na_mUw
_mS>b Ho$ ~mao _| gmoMZm nS>m &

éXa\$moS>© Aë\$m H$U àH$sU©Z à`moJ Ho$ Ûmam
`h {ZîH$f© {H$`m {H$ …

(i) na_mUw Ho$ ̂ rVa H$m A[YH$Va ̂ mJ Imbr
h¡& Š`m|{H$ Aë\$m H$U {~Zm {djo{nV hþE
gmoZo Ho$ nÝZr go ~mha {ZH$b OmVo h¢&
{MÌ _o Xo{IE &

(ii) ~hþV H$_ H$m AnZ _mJ© go {djo{nV hmoVo
h¢, {Oggo ̀ h kmV hmoVm h¡ {H$ na_mUw _|
YZmdo{eV ^mJ ~hþV H$_ h¡& nhþV H$_
Aë\$m H$U n[ad{V©V hmooz h¡, {Oggo `h
g§Ho$V {_bVm h¡ {H$ na_mUw H$m nyU©
YZmdo{eV ^mJ Am¡a Ðì`_mZ na_mUw Ho$
^rVa ~hþV H$_ Am`VZ _| gr{_V h¡&

AnZo à`moJm| Ho$ AmYma na éXa\$moS>© Zo na_mUw
H$m Zm{^H$s` _mS>b àñVwV {H$`m, {OgHo$
{ZåZ{b{IV bjU h¢ &

i) na_mUw H$m H|$Ð YZmdo{eV hmoVm h¡, {Ogo
Zm{^H$ H$hm OmVm h¡& EH$ na_mUw H$m
bJ^J g§nyU© Ðì`_mZ Zm{^ _| hmoVm h¡&
BboŠQ´>mZ Zm{^H$ Ho$ ~mha ahVo h¢&

éXa\$moS> © H$m {ZarjUéXa\$moS> © H$m {ZarjUéXa\$moS> © H$m {ZarjUéXa\$moS> © H$m {ZarjUéXa\$moS> © H$m {ZarjU

{MÌ{MÌ{MÌ{MÌ{MÌ-4 Aë\$m H$Um| H$m àH$rU©ZAë\$m H$Um| H$m àH$rU©ZAë\$m H$Um| H$m àH$rU©ZAë\$m H$Um| H$m àH$rU©ZAë\$m H$Um| H$m àH$rU©Z

Bggo {ZåZ{b{IV n[aUm_ {_bo - VoO J{V

go Mb aho A{YH$Va Aë\$m H$U gmoZo H$r nÞr go

grYo {ZH$b J`o & Hw$N> Aë\$m H$U A[YH$ H$moU

go {djo{nV hþE Am¡a ~hþV H$_ g§»`m ( 108

_|1m°) Nz̨  H$U dmng Am J`z, O¡gm {MÌ4 _|

Xem©`m J`m h¡&

éXa\$moS>© H$m à`moJ _| gmoZo H$s nÞr MÆÁı

Q>H$amE J`o àË`oH$ 12000 Aë\$m H$Um| _o§

Ho$db EH$ hr dmng Am`m sÁ&

éVXa\$moS>© H$m à`moJ Ho$ n[aUm_m| H$mo g_PZo
H$m à`ËZ H$s{OE & _mZ br{OE {H$ Amn EH$
J|X H$mo EH$ R>mog Xrdma na {jVrO {Xem _| \|$H$Vo
h¢& `h Cg_| go Zhr {ZH$b gH$Vm h¡& bo{H$Z
`{X Amn Vma go {Kar hþB© MmaXrdmar na nËWa
\o$H$|$Jo Vmo A{YH$Va nËWa Cg Koao na Zht

Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢Š`m Amn OmZVo h¢
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ii) ~hþV H$_ H$U AnZo _mJ© go {djo{nV hmoVo
h¢ {Oggo `h kmV hmoVm h¡ {H$ na_mUw _o
YZmdo{eV ^mJ ~hþV H$_ h¡& ~hþV H$_
Aë\$m H$U n[ad{V©V hmoVm h¡ {Oggo `h
g§Ho$V {_bVm h¡ {H$ na_mUw H$m nyU© YZmdo{eV
^mJ Am¡a Ðì`_mZ na_mUw Ho$ ^rVa ~hþV
Am`VZ _| gr{_V h¡ &

iii) Ý ỳ{H$b`a H$m AmH$ma na_mUw go VwbZm
H$aZo na ~hþV N>moQ>m hmoVm h¡ &

na_mUw H$m éXa\$moS>© _mS>b ñHo$M Ho$ Ûmam
Om±M H$s{OE &

  gm|{ME Am¡a MMm© H$s{OE  gm|{ME Am¡a MMm© H$s{OE  gm|{ME Am¡a MMm© H$s{OE  gm|{ME Am¡a MMm© H$s{OE  gm|{ME Am¡a MMm© H$s{OE

 {ZåZ Ho$ AmYma go ê$Xa\$moS>© Am¡a Q>m_gZ

H$m na_mUw _mS>bm| H$s VwbZm H$s{OE &

• YZmdoe H$hm± ì`d{ñWV h¡?

• BboŠQ´>mZ H¡$go √Æd{ñWV h¡?

• na_mUw _| Ý`yQ´>mZ H$hm± ahVm h¡?

• Š`m do {ñWa h¡? `m J_Z H$aVo h¢?‹

éXa\$moS>© na_mUw _m§S>b H$s H${_`m±éXa\$moS>© na_mUw _m§S>b H$s H${_`m±éXa\$moS>© na_mUw _m§S>b H$s H${_`m±éXa\$moS>© na_mUw _m§S>b H$s H${_`m±éXa\$moS>© na_mUw _m§S>b H$s H${_`m±

• Š`m Amn ê$Xa\$moS>© _mS>b H$m na_mUw _m§S>b
_§o {H$gr g_ñ`m H$mo XoIVo h¢ &

{MÌ{MÌ{MÌ{MÌ{MÌ-5

EH$H$ na_mUw Ho$ ~ma| _| gmo[ME Am¡a hmBŚ>moOZ
na_mUw {O_g| Ho$db EH$ BboŠQ́>mZ Am¡a EH$ àmoQ>Zm
hmoVm h¡& BboŠQ´>mZ Zm{^H$ _| {ñWV àmoQ>mZ go
AmH${f©V hmoVm h¡& BboŠQ´>mZ Zm{^H$ Ho$ Mmam| moa
dVw©bmH$ma _mJ© _§o M¸$a bJmVo h¢& H$moB© ̂ r Amdo{eV
H$U JmobmH$ma H$j _o Ëd[aV hmoJm & ËdaZ Ho$
Xm¡amZ Amdo{eV H$Um| go D$Om© H$m {d{H$aU hmoJm&
Bg àH$ma ñWmB© H$j _| Ky_Vm hþAm BboŠQ´>mZ
AnZr D$Om© {d{H$aU H$aoJm Am¡a Zm{^H$ go Q>H$am
Om`oJm O¡gm {H$ {MÌ -5 _| {XIm`m J`m h¡&

Bg{bE h_H$mo OmZZm Mm{hE {H$ na_mUw
Š`m| ñWmB© h¡?

• Amn {H$gr AÝ` _m§S>b H$m gwPmd Xo
gH$Vo h¢ , {Oggo na_mUw _| ñdna_mUwH$
H$Um| H$mo Eogm ì`d{ñWV H$a gHo$, {Oggo
Ky_Vm hþAm BboŠQ´>mZ Zm{^H$ _| {Ja Z
gHo$ &

gZ² 1913 _§o X¡{Ze d¡km{ZH$ Zoëg ~moha Zo
éXa\$moS>© Ho$ na_mUw à{Vê$n H$s Ìw{Q>`m| Ho$ {ZdmaU
hoVw EH$ {gÛm§V àñVwV {H$`m &

~moha H$m na_m_w _m°S>b~moha H$m na_m_w _m°S>b~moha H$m na_m_w _m°S>b~moha H$m na_m_w _m°S>b~moha H$m na_m_w _m°S>b

éXa\$moS>© Ho$ _m°S>b na CR>r Amn{Îm`m| H$mo Xÿa
H$aZo Ho$ {bE 1913 _| Zoëg ~moha Zo EH$ gmoM
H$mo gm_Zo bm`m Wm {H$ BboŠQ´>mZ Zm{^H$ Ho$ Mmam|
Amoa Hw$N> {Z{íMV D$Om© `m joÌ _§o kmV hmoVm h¡&
BboŠQ´>mZ A[YH$ D$Om© {ñWa dmbo H$j _| àdoe
H$aVm h¡ Vmo CÝh| D$Om© nmZm hmoJm `m H$_ D$Om©

dmbo H$j _§o JE Vmo D$Om© H$m {ZH$mg H$aVo h¢ &
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[MÌ[MÌ[MÌ[MÌ[MÌ-6 na_mUw Ho$ Hw$N> D$Om© ñVana_mUw Ho$ Hw$N> D$Om© ñVana_mUw Ho$ Hw$N> D$Om© ñVana_mUw Ho$ Hw$N> D$Om© ñVana_mUw Ho$ Hw$N> D$Om© ñVa

nwñVH$m| H$mo EH$ nwñVH$ Ab_mar Ho$ {H$gr
^mJ$ _| ì`{ñWV H$aZm h¡ Vmo Cgo D$na Ho$ ̂ mJ ̀ m
ZrMo Ho$ ^mJ _| aI gH$Vo h¢& bo{H$Z Ab_mar Ho$
_Ü` Zht aI gH$Vo h¢ &

BboŠQ´>mZ Ho$ J_Z nW H$mo na_mUw Ho$ ^rVa
gr{_V H$aVo hþE Zoëg ~moha Z na_mUw H$m _m°S>b
Ho$ ~mao _| {ZåZ{b{IV AdYmaUmE§ àñVwV H$s h¢…

1. BboŠQ´>mZ Hw$N> {Z{íMV H$jmAm| H$m hr
MŠH$a bJm gH$Vo h¢, {OÝh| BboŠQ´>mZ H$s
{d^ŠV H$jm H$hVo h¢ &

2. O~ BboŠQ´>mZ Bg {d^ŠV H$jm _o MŠH$a
bJmVo h¢ Vmo CZH$s D$Om© H$m {d{H$aU
Zht hmoVm h¡, {Oggo BboŠQ´>mZ H$mo Zm{^H$
_| Q>H$amZo go ~M OmVm h¡&

3. BZ H$jmAm| H$mo K, L, M, N… ̀ m n=1,
2, 3, ….. Ûmam Zm_m§{H$ {H$`m J`m h¡,
O¡gm {H$ {MÌ6 _| {XIm`m J`m h¡&

• Š`m ~mohma _m°S>b hr na_mUw g§aMZm H$m
A{V_ _m°S>b h¡?

Bg A[^H$ënZm Ho$ AmYma na ~moha Zo
g\$bVmnyd©H$ hmBS´>moOZ na_mUw H$s dU©nÅ>r O¡gm
{Z`_m| H$mo g_Pm`m h¡& bo{H$Z Bg _m°S>b  Ho$

A{YH$ ̂ ma dmbo na_mUwAm| Ho$ dU© nQ²>Q>r H$mo Zht
g_Pm nm ò &

AmnZo Ü`mZ {X`m hmoJm {H$ A~ VH$ nT>o
na_mUw à{Vê$nm§o _| Ý ỳQ´>mZmo H$s$ àñVmdZm Zht H$s
JB© h¡& Š`m|{H$ Ý`yQ´>mZ H$mo ~mX _§o `m{Z 1932 _|
ImoO {H$`m J`m Wm & ê$Xa\$moS>© Ho g_` VH$
Ý`yQ´>mZm| H$m ImoO Zhr hþAm Wm & BgH$m ImoO
bJ^J ~rg gmb ~mX hþAm Wm& hmB©S´>moOZ na_mUw
H$mo N>moS>H$a AÝ` g^r VËdm| _| Ý`yQ´>mZ ahVo h¢&

{d{^ÝZ H$jmAm| _| BboŠQ́>mZm| H$m {dVaU

   na_mUw g§aMZm Ho$ AZwgma BboŠQ´>mZ Zm{^H$ Ho$

Mmam| Amoa Ky_Vo ahVo h¢& {^ÝZ-{^ÝZ H$jmAm| Ho$

BboŠQ´>mZm| H$s D$Om© {^ÝZ hmoVr h¡& àË`oH$ H$jm

H$mo 'n', Ûmam Xem©`m OmVm h¡& {Ogo H$jm H$s

g§»`m `m D$Om© ñVa H$hVo h¢ &

Zm{^H$ Ho$ {ZH$Q> H$j ({Og_| g~go H$_

D$Om© nm`r OmVr h¡) H$mo K-H$j ̀ m (n = 1) H$hVo

h§¡ & AÝ` H$j Omo Bggo Hw$N> Xÿar na hmoVo h¢

({OZH$s D$Om© K-H$j go A[YH$ hmoVr h¡) CÝho

L-H$j `m (n = 2),BË`m{X H$hVo h¢ &

1806

àW‘ né‘mUw ‘m°S>b Om°Z
S>m°ëQ>Z

1886
àmoQ>mZ H$s ImoO B©.
JmoëQ>pñQ>Z

1911

Zm{^H$

18501800 1900 1950
Bbo³Q´>mZ H$s ImoO Oo.Oo.
Wm‘gZ (1897-1904)

1932
Ý¶yQ́>mZ

1913

~moh²a
‘m°S>b
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    {Z`_ 2:  àË òH$ D$Om© ñVa `m BboŠQ´>mZ H$j
H$mo AÝ` CnH$jm| _o ~m±Q>m J`m h¡ & g~go ~mhar
H$moe _| BboŠQ´>mZm| H$s A[YH$V_ g§Iæm 8 hmo
gH$Vr h¡&
  {Z`_ 3: {H$gr na_mUw H$mo {XE JE H$moe _|
BboŠQ´>mZ V~ VH$ ñWmZ Zht boVo h¢ O~ VH$ {H$
Cggo nhbo dmbo ^rVar H$j nyU© ê$n go ^a Zht
OmVo& Bggo ñnñQ> hmoVm h¡ {H$ H$jmE§ H«$_mZwgma
^aVr h¢&
     A~ h_ AmŠgrOZ H$m CXmhaU b|Jo Ohm±
Z=8. Š`m|{H$ BboŠQ´>mZm| H$s g§»`m àmoQ>mZmo| Ho$
~am~a hmoVr h¡& AV… Cg_| AmR> BboŠQ´>mZ hmoVo h¢&
MaU1.K H$moe _| A{YH$V_ Xmo BboŠQ´>mZ Cn{ñWV
ah gH$Vo h¢ BH${bE nhbo 2 BboŠQ´>mZ n = 1 H$mo
^aVo h¢ &
MaU2. ~Mo hþE 6 BboŠQ´>mZ CÀM ñVar` H$moe n =
2 `m  L H$j _| ^ao OmVo h¢ &

• na_mUwAm| Ho$ àË òH$ H$j _o {H$VZo BboŠQ́>mZm|
H$m g_mdoe hmoVm h¡?

• Š`m {H$gr H$j _o Ho$db EH$ BboŠQ´>mZ hmo
gH$Vm h¡?

• H$j _o BboŠQ´>mZmo§ H$s g§»`m H$mo {ZYm©[aV
H$aZo H$m AmYma Š`m hmoVm h¡?

na_mUwAm| Ho$ {d{^ÝZ g§aMZmAm| H$mo g_PmZo
Ho$ ~mX d¡km{ZH$mo Zo {d{^ÝZ H$jm| VWm D$Om© ñVa
na BboŠQ´>mZm| Ho$ {dVaU H$s MMm© Ama§^ H$s h¡&
~moha Am¡a ~ar Z| Hw$N> {Z`_ àñVwV {H$E h¢&

    {Z`_1: BZ {Z`_m| Ho$ AZwgma {H$gr H$jm _o
Cn{ñWV A[YH$V_ BboŠQ´>mZm| H$s g§»`m H$mo gyÌ
2n2,go Xem©`m OmVm h¡, Ohm± 'n' H$jm H$s g§»`m
`m D$Om© ñVa h¡ Omo 1, 2, 3…._yë`m§o H$mo àmßV
H$aVm h¡& BboŠQ´>mZm§ H$s A[YH$V_ g§»`m Omo
àË òH$ H$j _| Cn{ñWV ah gH$Vr h¡, Cgo gm[aUr
1 _| Xem©̀ m J`m h¡&

H$moe g§»`mH$moe g§»`mH$moe g§»`mH$moe g§»`mH$moe g§»`m (n) A{YH$ BboŠQ´>mZm| H$sA{YH$ BboŠQ´>mZm| H$sA{YH$ BboŠQ´>mZm| H$sA{YH$ BboŠQ´>mZm| H$sA{YH$ BboŠQ´>mZm| H$s
g§»`mg§»`mg§»`mg§»`mg§»`m

      1  K-H$j          2 (1)2 = 2
      2  L-H$j          2 (2)2 = 8

      3  M-H$j          2 (3)2  =18

      4  N-H$j          2 (4)2  =32

gm[aUrgm[aUrgm[aUrgm[aUrgm[aUr - 1

{MÌ{MÌ{MÌ{MÌ{MÌ-7  nhbo AR>mah VËdm| na_m{UH$ g§aMZm H$m ì`dñWm {MÌnhbo AR>mah VËdm| na_m{UH$ g§aMZm H$m ì`dñWm {MÌnhbo AR>mah VËdm| na_m{UH$ g§aMZm H$m ì`dñWm {MÌnhbo AR>mah VËdm| na_m{UH$ g§aMZm H$m ì`dñWm {MÌnhbo AR>mah VËdm| na_m{UH$ g§aMZm H$m ì`dñWm {MÌ
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MaU 3 Bg{bE AmŠgrOZ na_mUw H$m BboŠQ´>m{ZH$
{dÝ`mg 2, 6 hmoJm &

nhbo AR>mah VËdm| H$s na_mUw g§aMZm H$m ì`dñWm
{MÌ H$mo {MÌ 6 _| Xem©`m J`m h¡&
g§`moOH$Vmg§`moOH$Vmg§`moOH$Vmg§`moOH$Vmg§`moOH$Vm

h_ nT> MwHo$ h¢ {H$ na_mUwAm| H$mo {d{^ÝZ
H$jmAm| _| BboŠQ´>mZ {H$g àH$ma ì`d{ñWV H$aVo
h¢&

{MÌ{MÌ{MÌ{MÌ{MÌ-8

A~ h_ H$m~©Z na_mUw H$mo b|Jo& H$m~©Z H$s
na_mUw g§»`m 6 hmoVr h¡ AV… Cg_| 6 BboŠQ´>mZ
nm ò OmVo h¢ , Omo CgHo$ Zm{^H$ Ho$ Mmamo Amoa \¡$bo
hmoVo h¡, O¡gm {H$ {MÌ 0 _| Xem©`m J`m h¡&

~moha ~ar Ho$ {Z`_mZwgma g~go Am§V[aH$
H$j _| Xmo BboŠQ´>mZ nm`o OmVo h¢& 6  _| go Xmo
BboŠQ´>mZ (n=1) _| ^a OmVo h¢ & {H$gr na_mUw
H$s g~go ~mhar H$jm _| Cn{ñWV BboŠQ´>mZm| H$mo
g§`moOH$Vm BboŠQ´>mZ H$hm OmVm h¡& na_mUw H$s
g§`moOH$Vm EH$ VËd H$m Xÿgao VËd Ho$ gmW
gmPoXmar H$mo g_PVm h¡& CnamoŠV CXmhaU _|
H$m~©Z H$s g§`moOH$Vm 4 h¡ &

A~ h_ Hw$N> Am¡a CXmhaUm| H$mo XoI|Jo& `{X

Amn hmB©S´>moOZ , br{W`_/gmo{S>`_ O¡go na_mUw

b|Jo Vmo CgHo$ ~mhar H$j _§o Ho$db EH$ BboŠQ´>Z

nm`m OmVm h¡ AV… CZH$s g§̀ moOH$Vm EH$ h¡&

Š`m Amn _¡½Zr{e`_ VWm Eë`w{_{Z`_ H$s

g§̀ moOH$Vm H$mo ~Vm gH$Vo h¢ ? dh H«$_e… Xmo

Am¡a VrZ h¡ Š`m|{H$ _¡½Zr{e`_ Ho$ ~mhar H$j _§o

Xmo BboŠQ´>mZ VWm Eë ỳ{_{Z`_ Ho$ ~mhar H$j _|

VrZ BboŠQ´>mZ nmE OmVo h¢§ &

`{X {H$gr na_mUw Ho$ ~møV_ H$j _§o BboŠQ́>mZm|

H$s g§»`m CgH$s j_Vm Ho$ AZwgma bJ^J nyar h¡

Vmo g§̀ moOH$Vm EH$ AÝ` àH$ma go àmßV H$s OmVr

h¡& CXmhaU Ho$ {bE âbmo[aZ na_mUw Ho$ ~mô`V_

H$j _| 7 BboŠQ´>mZm| H$m Ë`mJ H$aZo H$s Anojm EH$

BboŠQ´>mZ àmßV H$aZo A[YH$ AmgmZ h¡& AV…

BgH$s g§̀ moOH$Vm '1',h¡ & Am°ŠgrOZ H$s g§̀ moOH$Vm

H$m n[aH$bZ ^r Bgr àH$ma {H$`m Om gH$Vm h¡&

• Bg {d{Y go Am°ŠgrOZ H$s g§̀ moOH$Vm

{H$VZr hmoJr ?

  gmo{ME Am¡a MMm© H$s{OE  gmo{ME Am¡a MMm© H$s{OE  gmo{ME Am¡a MMm© H$s{OE  gmo{ME Am¡a MMm© H$s{OE  gmo{ME Am¡a MMm© H$s{OE

• \$mñ\$moag VWm gë\$a ~hþg§̀ moOH$Vm H$mo
Xem©Vo h¡& gm[aUr 2 Xo{IE HwN> VËd
~hþg§`moOH$Vm Š`mo§ Xem©Vo h¡? BgH$s
MMm© AnZo {_Ìm| VWm AÜ`mnH$m| go
N˛yu\E&
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K L M N
He 2
Ne 2 8
Ar 2 8 8

{ZåZ gm[aUr Xmo Xo{IE … {d{^ÝZ e¡bm| _oo BbŠQ´>mZm| Ho$ {dVaU Ho$ gmW nhbo AR>mah VËdm| Ho$ na_mUwAm|
H$m g§̀ moOH$Vm ñV§̂  _| Xr JB© h¡&

g§`moOH$Vm H$m _hËdg§`moOH$Vm H$m _hËdg§`moOH$Vm H$m _hËdg§`moOH$Vm H$m _hËdg§`moOH$Vm H$m _hËd

hr{b`_ na_mUw Ho$ BboŠQ´>mZ {dVam N˛Áz {MÌ

7 osÁ ÃÁ∫my-2 _| Xo{IE & Amn XoI|Jo {H$ CgHo$

~mhar H$j _§o Xmo BboŠQ´>mZ hmoVo h¡² VWm dh AnZr

j_Vm AZwgma nyU© ê$n go ^am hþAm h¡¡& {Z`mZ

VWm AmJ©Z Ho$ ~mhar H$l _| 8 BboŠQ´>mZ nm ò OmVo

h¢& `o VrZm| J¡gm| _| {ñWaVm nmB© OmVr h¡ VWm

CZ_| à{V{H«$`m j_Vm H$_ hmoVr h¡& d¡km{ZH$m| Zo

BboŠQ́>mZ {dVaU Ho$ AÜ``Z Ho$ níMmV ̀ h {ZîH$f©

{ZH$mbm {H$ He, Ne Am¡a Ar H$mo CZH$s {deof

BboŠQ´>m{ZH$ ì`dñWm CÝh| {ñWa ~ZmVr h¡ `m

AîQ>H$ àmßV H$aZo Ho$ {bE {H«$`m H$aVo h¢ &

BZ A{H«$` J¡gm| _| hr{b`_ Ho$ Abmdm AÝ`

g^r VËdm| Ho$ ~mhar H$j _§o 8 BboŠQ´>mZ nm`o OmVo

h¢& AV… ~mhar H$j _§o AmR> BboŠQ´>mZ `m AîQ>H$

VËdm| H$mo amgm`{ZH$ {ñWa VËd H$hVo h¢ `m do

EH$ Xÿgao VËdm| Ho$ gmW g§`moOZ Zhr H$aVo h¢ &

~mhar H$j _| Xmo BboŠQ´>mZm| dmbo VËd ^r

A[YH$ {ñWa hmoVo h¢ O~ CZ_| Ho$db EH$ hr H$j
nm`m OmVm h¡&  ~mhar H$j _| 8 BboŠQ´>mZm| dmbo
VËd H$mo Aï>H$ H$hVo h¢ & na_mUw AnZo A§{V_

VËd H$m Zm_VËd H$m Zm_VËd H$m Zm_VËd H$m Zm_VËd H$m Zm_ àVrH $àVrH $àVrH $àVrH $àVrH $ na_mU wna_mU wna_mU wna_mU wna_mU w àm oQ >mZm o H$sàm oQ >mZm o H$sàm oQ >mZm o H$sàm oQ >mZm o H$sàm oQ >mZm o H$s Ý`yQ ´ >mZm | H$sÝ`yQ ´ >mZm | H$sÝ`yQ ´ >mZm | H$sÝ`yQ ´ >mZm | H$sÝ`yQ ´ >mZm | H$s BboŠQ ´ > mZm |BboŠQ ´ > mZm |BboŠQ ´ > mZm |BboŠQ ´ > mZm |BboŠQ ´ > mZm | BboŠQ´ >mZm | H$m {dVaUBboŠQ´ >mZm | H$m {dVaUBboŠQ´ >mZm | H$m {dVaUBboŠQ´ >mZm | H$m {dVaUBboŠQ´ >mZm | H$m {dVaU g§`m oOHVmg §`m oOHVmg §`m oOHVmg §`m oOHVmg §`m oOHVm
g §»`mg §»`mg §»`mg §»`mg §»`m  g§»`mg§»`mg§»`mg§»`mg§»`m  g§»`mg§»`mg§»`mg§»`mg§»`m  H$s g§»`mH$s g§»`mH$s g§»`mH$s g§»`mH$s g§»`m K L M N

 hmB‹S´>moOZ H 1 1 - 1 1 - - - 1

 hr{b`_ He 2 2 2 2 2 - - - 0

 br{W`_ Li 3 3 4 3 2 1 - - 1

 ~o[a{b`_ Be 4 4 5 4 2 2 - - 2
 ~moamZ B 5 5 6 5 2 3 - - 3

 H$m~©Z C 6 6 6 6 2 4 - - 4

 ZmBQ´>moOZ N 7 7 7 7 2 5 - - 3

 Am°ŠgrOZ O 8 8 8 8 2 6 - - 2
 âbmoarZ F 9 9 10 9 2 7 - - 1

 {Z`mZ Ne 10 10 10 10 2 8 - - 0

 gmo{S>`_ Na 11 11 12 11 2 8 1 - 1

 _¡½Zr{e` Mg 12 12 12 12 2 8 2 - 2
 Eë`y{_{Z`_ Al 13 13 14 13 2 8 3 - 3

 [g{bH$mZ Si 14 14 14 14 2 8 4 - 4

 \$mñ\$moag P 15 15 16 15 2 8 5 - 5,3

 gë\$a S 16 16 16 16 2 8 6 - 2,6
 Šbmo[aZ Cl 17 17 18 17 2 8 7 - 1

 AmJ©Z Ar 18 18 22 18 2 8 8 - 0

 gm[aUrgm[aUrgm[aUrgm[aUrgm[aUr 2.
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àmoQ>mZm| H$s g§»`m Z Ûmam Xem©`m OmVm h¡&
Zm{^Z _| Ý`yQ´>mZm| H$s g§»`m H$mo N Ûmam

Xem©̀ m J`m h¡&
EH$ na_mUw Ho$ Zm{^H$ _| Cn{ñWV àmoQ>mZm|

Am¡a Ý`yQ´>mZmo§ H$s Hw$b g§»`m H$hm OmVm h¡ VWm
Bgo A Ho$ Ûmam Xem©`m OmVm h¡&
Ðì`_mZ g§»`m Ðì`_mZ g§»`m Ðì`_mZ g§»`m Ðì`_mZ g§»`m Ðì`_mZ g§»`m = na_mUw g§»`mna_mUw g§»`mna_mUw g§»`mna_mUw g§»`mna_mUw g§»`m+ Ý`yQ´>mZ g§»`mÝ`yQ´>mZ g§»`mÝ`yQ´>mZ g§»`mÝ`yQ´>mZ g§»`mÝ`yQ´>mZ g§»`m

A = Z + N

• Ðì`_mZ g§»`m na_mUw Ho$ Ðì`_mZÐì`_mZ g§»`m na_mUw Ho$ Ðì`_mZÐì`_mZ g§»`m na_mUw Ho$ Ðì`_mZÐì`_mZ g§»`m na_mUw Ho$ Ðì`_mZÐì`_mZ g§»`m na_mUw Ho$ Ðì`_mZ
Ho$ {ZH$Q> hmoVm h¡&Ho$ {ZH$Q> hmoVm h¡&Ho$ {ZH$Q> hmoVm h¡&Ho$ {ZH$Q> hmoVm h¡&Ho$ {ZH$Q> hmoVm h¡&

• Ðì`_mZ g§»`m AWm©V àmoQ>mZm| VWmÐì`_mZ g§»`m AWm©V àmoQ>mZm| VWmÐì`_mZ g§»`m AWm©V àmoQ>mZm| VWmÐì`_mZ g§»`m AWm©V àmoQ>mZm| VWmÐì`_mZ g§»`m AWm©V àmoQ>mZm| VWm
Ý`yQ ´ >mZm| H$s Hw$b g§»`m H$m `moJÝ`yQ ´ >mZm| H$s Hw$b g§»`m H$m `moJÝ`yQ ´ >mZm| H$s Hw$b g§»`m H$m `moJÝ`yQ ´ >mZm| H$s Hw$b g§»`m H$m `moJÝ`yQ ´ >mZm| H$s Hw$b g§»`m H$m `moJ
hmoVm h¡&hmoVm h¡&hmoVm h¡&hmoVm h¡&hmoVm h¡&

na_mUwAm| Ho$ g§Ho$Vna_mUwAm| Ho$ g§Ho$Vna_mUwAm| Ho$ g§Ho$Vna_mUwAm| Ho$ g§Ho$Vna_mUwAm| Ho$ g§Ho$V
na_mUwAm| Ho$ _mZH$ g§Ho$V hr CZHo$ amgm`{ZH$

{MÝhm| H$mo Xem©Vo h¢& O¡go na_mUw g§»`m Ðì`_mZ
g§»`m BË`m{X &

A VWm Z Ho$ _yë`m| H$mo {MÝh Ho$ ~m`rAmoa A Ho$
Cna VWm Z H$mo ZrMo {bIm OmVm h¡& CXmhaU Ho$
{bE âbmo[aZ H$m _mZH$ g§Ho$V ZrMo Xem©`m J`m
h¡&

H$j _o EH$ Xÿgao Hoo$ gmW gmPoXmar Zhr H$aZm
MmhVo h¢ & do Xÿgao VËdm| Ho$ gmW g§`moOZ Zht
H$aVo h¢& Xÿgao eãXm| _| BÝh| agm`{ZH$ A{H«$` J¡gm|
Ho$ Zm_ go OmZm OmVm h¡&

CnamoŠV MMm© go h_ Bg {ZîH$f© na nhþ±MVo h¢
{H$ VËd nañna {H«$`m H$a AnZo na_mUw _| {ñWaËd
bmZo H$m à`ËZ H$aVo h¢, {Oggo do A{H«$` ̀ m amO
J¡gm| _| n{ad{V©V hmo gHo$ &

na_mUw AîQ>H$ H$mo Xmo {d{Y`m| go àmßV {H$`m
Om gH$Vm h¡& EH$ BboŠQ´>mZm|| H$s gmPoXmar Ho$ Ûmam
VWm Xygam BboŠQ́>mZm| H$m ñWmZm§VaU & XmoZm| {d{Y`m|
go na_mUwA| Ho$ ~rM ~§YZ {Z_m©U hmoVm h¡&

A~ h_ {nN>br MMm© {Og_o `h àíZ Am`m
Wm {H$ {^ÝZ VËdm| Ho$ na_mUwAm| _| {^ÝZVm Š`m|
hmoVr h¡? BgHo$ ~mao _| gmoM|Jo& Amn Xmo VËdm| Ho$
na_mUwAm| Ho$ ~rM H¡$go A§Va H$amoJo ? EH$ VËd
H$mo CgHo$ Hw$N> _w»` bjUmo Ho$ AmYma na OmZm
Om gH$Vm h¡&
na_mUw g§»`mna_mUw g§»`mna_mUw g§»`mna_mUw g§»`mna_mUw g§»`m

h_ OmZVo h¢ {H$ na_mUw Ho$ Zm{^H$ _o àmoQ>rZ
{dÚ_mZ hmoVo h¢ & EH$ na_mUw  _| CnpñWV
àmoQ>mZmoo  H$s g§»`m CgH$s na_mUw g§»`m H$mo
~VmVr h¡& Bgo Z Ho Ûmam Xem©`m OmVm h¡& {H$gr
VËd Ho$ g^r AUwAm| H$r na_mUw g§»`m Z  g_mZ
hmoVr h¡& dmñVd _| VËdm| H$mo CZHo$ na_mUw _|
{dÚ_mZ àmoQ>mZm| H$s g§»`m _| n[a^m{fV {H$`m
OmVm h¡&
EH$ na_mUw Ho$ Zm{^H$ _| Cn{ñWV àmoQ>mZo|EH$ na_mUw Ho$ Zm{^H$ _| Cn{ñWV àmoQ>mZo|EH$ na_mUw Ho$ Zm{^H$ _| Cn{ñWV àmoQ>mZo|EH$ na_mUw Ho$ Zm{^H$ _| Cn{ñWV àmoQ>mZo|EH$ na_mUw Ho$ Zm{^H$ _| Cn{ñWV àmoQ>mZo|
H$s Hw$b g§»`m H$mo na_mUw g§»`m H$hVo h¢&H$s Hw$b g§»`m H$mo na_mUw g§»`m H$hVo h¢&H$s Hw$b g§»`m H$mo na_mUw g§»`m H$hVo h¢&H$s Hw$b g§»`m H$mo na_mUw g§»`m H$hVo h¢&H$s Hw$b g§»`m H$mo na_mUw g§»`m H$hVo h¢&

 Ðì`_mZ g§»`mÐì`_mZ g§»`mÐì`_mZ g§»`mÐì`_mZ g§»`mÐì`_mZ g§»`m
• Š`m h_ Ý`yQ´>mZm| H$s g§»`m H$mo na_mUw H$m

bjU _mZ gH$Vo h§¡ ?
    na_mUw H$r Ðì`_mZ g§»`m Omo CgH$m EH$
à_wI bjU h¡ dh Zm{^H$ _| {dÚ_mZ àmoQ>mZm|
VWm Ý`yQ´>mZm| na AmYm[aV hmoVm h¡& Zm{^H$ Ho$

 F âbmo[aZ VËd H$m g§Ho$V h¡& CgH$s na_mUw
g§»`m H$mo ~m`rÊ Amoa ZrMo {bIm OmVm h¡& dh
Xem©Vm h¡ {H$ Cg_| àmoQ>mZ Cn{ñWV h¡& Ðì`_mZ
g§»`m H$mo ~m`rÊ Amoa D$na {bIm OmVm h¡& dh
âbmo[aZ Ho$ Ý`y{H$b`mZm| H$s g§»`m 19 (àmoQ>mZ
Ý`yQ´>mZ H$mo Xem©Vm h¡&

AV… âbmo[aZ _| Ý`yQ´>mZm| H$s g§»`m 19 - 9 =
10 Ý`yQ´>mZ (N = A - Z) hmoVr h¡&

Ðì`_mZ g§»`mÐì`_mZ g§»`mÐì`_mZ g§»`mÐì`_mZ g§»`mÐì`_mZ g§»`m

na_mUw g§»`mna_mUw g§»`mna_mUw g§»`mna_mUw g§»`mna_mUw g§»`m

Ý ỳpŠb`mZm| H$s g§»`m

Ý ỳpŠb`mZm| H$s g§»`m

19
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g_ñWm{ZH$g_ñWm{ZH$g_ñWm{ZH$g_ñWm{ZH$g_ñWm{ZH$
 A~ AmnH$mo `h kmV hmo MwH$m hmoJm {H$

àË òH$ VËd H$s EH$ A{ÛVr` na_mUw g§»`m `m
àmoQmZ g§»`m hmoVr h¡&

 Ðì`_mZ g§»`m Ho$ ~mao _| Amn Š`m H$h|Jo?
Š`m àË òH$ VËd H$s A{ÛVr` Ðì`_mZ g§»`m
hmoVr h¡, Omo Xÿgao VËd Ho$ Ðì`_mZ g§»`m go AbJ
hmoJr &

 Ðì`_mZ g§»`m A{ÛVr` Zht hmoVr h¡, Š`mo|{H$
Hw$N> n[apñW{V`m| _| EH$ VËd Ho$ EH$ g_mZ
na_mUw nm`o OmVo h¢& hmBS´>moOZ  Ho$ {d{^ÝZ
na_mUwAm| H$mo ZrMo {MÌ _| Xo{IE & AmnZo Š`m
XoIm ?

 {MÌ{MÌ{MÌ{MÌ{MÌ-9

hmBS´>moOZ Ho$ VrZ na_mU{dH$ ñnrerO hmoVo
h¢ & àmo{Q>`_, S²> ỳQ>r[a`_ VWm Q´>mB{Q>`_ {OZ_|
H«$_e… Ðì`_mZ g§»`m EH$, Xmo Am¡a VrZ h¡& VWm
na_mUw g§»`m g_mZ h¡& CZ_| EH$ hr BboŠQ´>mZ
nm`m OmVm h¡& bo{H$Z Ý`yQ´>mZm| H$s g§»`m g_mZ
Zhr h¡&

EH$ hr VËd Ho$ na_mUw {OZH$s na_mUw g§»`m
g_mZ bo{H$Z Ðì`_mZ g§»`m {^ÝZ hmoVr h¡, CÝh|
g_ñWm{ZH$ `m AmBgmoQ>mon H$hVo h¢ & S²> ỳQ>r[a`_
Am¡a Q´>mB{Q>`_ hmBS´>moOZ na_mUw Ho$ g_ñWm{ZH$
h¡& g_ñWm{ZH$m| Ho$ agm`{ZH$ JwU g_mZ h¡ bo{H$Z
^m¡{VH$ JwU AbJ hmoVo h¢ &

CXmhaU Ho$ {bE H$m~©Z Ho$ VrZ {ñWa
g_ñWm{ZH$ hmoVo h¢ &

g_ñWm{ZH$mo H$mo Ðì`_mZ g§»`m Ho$ gmW
VËdm| Ho$ Zm_m| Ho$ Ûmam Xem©`m OmVm h¡&

  H$m~©Z-12, H$m~©Z-13, H$m~©Z-14

g_ñWm{ZH$m| go na_mUwAm| H$m Ðì`_mZ H¡$gog_ñWm{ZH$m| go na_mUwAm| H$m Ðì`_mZ H¡$gog_ñWm{ZH$m| go na_mUwAm| H$m Ðì`_mZ H¡$gog_ñWm{ZH$m| go na_mUwAm| H$m Ðì`_mZ H¡$gog_ñWm{ZH$m| go na_mUwAm| H$m Ðì`_mZ H¡$go
kmV {H$`m OmVm h¡?kmV {H$`m OmVm h¡?kmV {H$`m OmVm h¡?kmV {H$`m OmVm h¡?kmV {H$`m OmVm h¡?

àH¥${V Ho$ ~hþV go VËdm| _| g_ñWm{ZH$ H$m
{_lU ^r hmoVm h¡ & {H$gr VËd H$m àË`oH$
g_ñWm{ZH$ ewÕ nXmW© hmoVm h¡&

CXmhaU Ho$ {bE Šbmo[aZ Ho$ g_ñWm{ZH$m| H$m
br{OE & àH¥${V _| Šbmo[aZ Xmo g_ñWm{ZH$ ê$nm|
_| nm`m OmVm h¡&, {OgH$m Ðì`_mZ 35 `y{ZQ²>g
Am¡a 37 `y{ZQ²>g hmoVm h¡& 35 Ðì`_mZ dmbo
g_ñWm{ZH$ 75%  VWm 37 Ðì`_mZ dmbo
g_ñWm{ZH$  25% nm`o OmVo h¢ &

{H$gr àmH¥${VH$ VËd Ho$ EH$ na_mUw H$m
Ðì`_mZ Cg VËd _| {dÚ_mZ g^r àmH¥${VH$ ê$n
go nmE OmZo dmbo na_mUwAm| Ho$ Am¡gV Ðì`_mZ Ho$
~am~a hmoVm h¡&

Šbmo[aZ H$m Am¡gV na_mUw Ðì`_mZ D$nar
XÎmm§em| Ho$ AmYma na Bg àH$ma hmoJm &

12
6C

13
6C

14
6C

Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?Š`m Amn OmZVo h¢?
EŠgZZ VWm {g{g`_ XmoZm| _| gdm©{YH$

g_ñWm{ZH$ nm`o J`o h¢ do h¢ 36

 (35 x            + 37   x            )75
100

55
100

= (      +     ) =       = 35.5u105
4

37
4

142
4

àmo{Q>¶‘ hmBS´>moOZ
1H⎡ ⎤⎣ ⎦
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g_ñWm{ZH$mo Ho$ AZwà`moJg_ñWm{ZH$mo Ho$ AZwà`moJg_ñWm{ZH$mo Ho$ AZwà`moJg_ñWm{ZH$mo Ho$ AZwà`moJg_ñWm{ZH$mo Ho$ AZwà`moJ
Hw$N> g_ñWm{ZH$m| Ho$ {deof JwU hmoVo h¢&

{OZH$m Cn`moJ h_ {d{^Þ joÌm| _| H$aVo h¢& CZ_|
go Hw$N> {ZåZ{b{IV h¢ &

i) ỳao{Z`_ Ho$ EH$ g_ñWm{ZH$ H$m Cn`moJ
na_mUw ^Å>r _| B©>>±YZ Ho$ ê$n _o§ hmoVm h¡&

ii) K|Kmo amoJ Ho$ BbmO _| Am`moS>rZ Ho$
g_ñWm{ZH$ H$m Cn`moJ hmoVm h¡&

iii) H¢$ga Ho$ CnMma _| H$mo~mëQ> Ho$ g_ñWm{ZH$
H$m Cn`moJ hmoVm h¡&

_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX

, valency, isotopes

• VËdm| Ho$ g~go N>moQ>o H$U H$mo na_mUw H$hVo h¢ , Omo VËdm| H$s nhMmZ ~Zm`o aIVm h¡&

• OmZ S>mëQ>Z Ho$ na_mUw {gÛm§V Ho$ AZwgma g^r nXmW© CZ N>moQ>o H$Um| go ~ZVo h¢ Omo A{d^mÁ`
h¢& CÝhmo§Zo àñVm{dV {H$`m Wm {H$ g^r gm_mZ Ðì` _| EH$ g_Z hmoVo h¢ bo{H$Z {^ÝZ -{^ÝZ
VËd {^ÝZ na_mUwAm| go ~ZVo h¢ &

• VrZ Cnna_m{UH$ H$U : (i) BboŠQ´>mZ, (ii) àmoQ>mZ (iii) Ý`yQ´>mZ h¢ &

• na_mUw Ho$ J mmdo{eV H$Um| H$mo BboŠQ´>mZ H$hVo h¢ &

• na_mUw Ho$ YZmdo{eV H$Um| H$mo àmoQ>mZ H$hVo h¡, Omo Ý`y{Šb`g H$m EH$ ^mJ hmoVo h¢&

• Ý`yQ´>mZ AZmdo{eV H$U h¢ Omo Ý`y{Šb`g H$m ^mJ hmoVo h¢ &

• BboŠQ´>mZ VWm Ý`yQ´>mZm| H$s ImoO H$m lo` H«$_e… Oo.Oo. Q>m_gZ VWm Oo. M¡S>{dH$ H$mo OmVm h¡&

• Oo.Oo.Q>m_gZ Zo `h àñVm{dV {H$`m Wm {H$ na_mUwAm| _| F$Umdo{eV H$U hmoVo h¢& {OÝh| A~
BboŠQ´>mZ H$hm OmVm h¡& CÝhm|Zo na_mUwAm| Ho$ _mS>b H$mo Bg àH$ma àX{e©V {H$`m {H$ {Og_|
BboŠQ´>mZ YZmË_H$ Jmobo _| Y±go hmoVo h¢ &

• aXa\$moS>© Ho$ Aë\$m H$Um| Ho$ àH$sU©Z à`moJ Zo na_mUw H|$ÐH$ H$s ImoO H$s &

• aXa\$moS>© Ho$ na_mUw _m°S>b Zo àñVm{dV {H$`m {H$ na_mUw Ho$ A§Xa ~hþV N>moQ>m, KZm,YZmdo{eV
Zm{^H$ Ho$ÝÐ hmoVm h¡& CZHo$ {Za§Va à`mg VWm Xÿgam| Ho$ à`ËZm| Zo Zm{^H$ Ho$ àmoQ>mZm| VWm
Ý`yQ´>mZm| H$s nhMmZ H$s h¡&

• Zrëg ~moa Zo aXa\$moS>© Ho$ _mS>b na CR>r Amn{Îm`m| H$mo Xÿa H$aVo hþE ~Vm`m {H$ BboŠQ´>mZ H|$ÐH$

h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?h_Zo Š`m grIm ?

$na_mUw, na_mU{dH$ H$U, BboŠQ´>mZ, àmoQ>mZ, Ý ỳQ´>mZ, Ý ỳ{Šb`g na_mUw Ðì`_mZ, na_mUw
_mÌm,AUwgy{ÌH$ Ðì`_mZ, na_mUw g§»`m (Z), g§̀ moOH$Vm, g_ñWm{ZH$
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Ho$ Mmam| Amoa {Z{íMV D$Om© Ho$ gmW AbJ-AbJ H$jmAm| _| {dV[aV h¡&
• EH$ VËd H$s na_mUw g§»`m H|$ÐH$ _| {dÚ_mZ àmoQ>mZmo H$s g§»`m Ho$ ~am~a hmoVr h¡&
• na_mUw H$s Ðì`_mZ g§»`m H|$ÐH$ _| {dÚ_mZ Ý ỳ{Šb`mZm| H$s g§»`m Ho$ ~am~a hmoVr h¡&
• g§`moOH$Vm na_mUw H$s g§`moOZ e{ŠV h¡&
• na_mUw {OZHo$ ~møV_ H$j _§o AmR> BboŠQ´>mZ `m AîQ>H$ hmoVo h¢ do {ñWa H$ho§ OmVo h¢ Š`m|{H$ do

Xÿgao na_mUw Ho$ gmW g§`moOZ Zht H$aVo h§¡ &
• g_ñWm{ZH$ EH$ hr VËd Ho$ na_mUw h¢ {OZH$s àmoQ>mZ g§»`m g_mZ VWm Ý`yQ´>mZ g§»`m {^ÝZ-

{^ÝZ hmoVr h¡&

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. VrZ Cnna_m{UH$ H$U H$m¡Z go h¢ ?(AS1)

2. aXa\$moS>© Ûmam ñdU© nÌr Ho$ à`moJ _| XoIo JE VrZ à_wI {ZarjU H$m¡Z go h¢ ?(AS1)

3. AUw Ho$ ~moh²a ‘m°S>b H$s à‘wI ~mVo ~VmBE& (AS1)

4. ™{Såyu∆Æ™, ÃÁzgyÆ™ VËdm| H$s g§¶moOH$Vm Ho$ ~mao ‘| ~VmBE& (AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. àmoQ>mZ, BboŠQ´>mZ VWm Ý`yQ´>mZ _| A§Va ~VmB©E &  (AS1)

2. Oo.Oo. Q>m_gZ Ho$ na_mUw _mS>b H$s Š`m gr_mE h¢&
3. ZmBQ´>moOZ Ed§ ~moamZ Xmo CXmhaUm| H$mo boH$a g§¶moOH$Vm g‘PmBE&
4. g‘mZ VËdm| Ho$ g‘ñWm{ZH$m| Ho$ ‘Ü¶ ³¶m A§Va hmoVm h¡?
5. ¶{X Z = 5, hmo Vmo VËd H$s g§¶moOH$Vm ³¶m hmoJr?
6. Vm{bH$m ‘| Imbr ñWmZm| H$s ny{V© H$s{OE&

E•ÆÁÃ ™ı ÃÏáÁ∫

Zm‘ g§Ho$V na‘mUw g§»¶m Ðì¶‘mZ Ý¶yQ´>mZm| H$s Bbo³Q´>mZm| H$s
 Z g§»¶m A g§»¶m  g§»¶m

Am°³grOZ 16O8 8 16 8 8
7 7

34S

~o[a{b¶‘ 9
12 24

12 25
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7. aXa\$moS>© Ho$ na_mUw _mS>b H$m {MÌ ~ZmH$a Cgo ßbmZrQ>ar _mS>b Š`m| H$hVo h¢ g_PmBE &
 III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. Cl- nyar Vah go K&L goëg go ^am hþAm h¡& BgHo$ ~mao ‘| g‘PmBE& (AS1)

2. Amn d¡km{ZH$m| Ho$ Bg H$m¶© H$s àe§gm {H$g àH$ma H$a|Jo {OZ‘| CÝhm|Zo na‘mUwAm| H$mo g‘PmZo
Ho$ {bE {d{dY ‘m°S>b àñVwV {H$¶o&  (AS6)

Ã“y G∫ YÏuåL@

1. F¬zMb~Áå N˛y QÁz\ uN˛Ãåz N˛y? [ ]

a) sÁ}™Ãå b) Y{gƒyN˛ c) TÁz¡gÀbzå d) ÀbÁzåy
2. üÁzbÁå N˛y QÁz\ N˛∫åz ƒÁ¬z [ ]

a) sÁ}™Ãå b) Y{gƒyN˛ c) TÁz¡gÀbzå d) ÀbÁzåy
3. ãÆÓb~Áå N˛y QÁz\ N˛∫åz ƒÁ¬z [ ]

a) sÁ}™Ãå b) Y{gƒyN˛ c) TÁz¡gÀbzå d) ÀbÁzåy
4. α α α α α - N˛m Få üáÁå N˛mÁı Ãz §åoÁ “{-

a) 2  üÁzbÁå osÁ 2 ãÆÓb~Áå b) 2  üÁzbÁå osÁ 2 F¬zMb~Áå
c) 2  ãÆÓb~Áå osÁ 2 üÁz\zb~Áå d) 2  üÁzbÁå osÁ 2 ãÆÓub~ÆÁãÃ

5. ú∫™ÁmÏ N˛Á N˛Á{åÃÁ å™ÓåÁ õ¬Áåyb∫y ™Á}g¬ N˛“¬ÁoÁ “{? [ ]

a) sÁ}™Ãå b) ∫t∫¢˛Ázg| c) §Áz∫ d) EÁáÏuåN˛ ú∫™ÁmÏ ™Á}g¬
6. L¡ÆÏ™yuåÆ™ N˛y ÃÊÆÁz\N˛oÁ [ ]

a) 1 b) 2 ˛ c) 3 d) 4

7. E…bN˛ EÁNw˛uo Nz˛ u§åÁ N˛Á{åÃy T{Ã uÀs∫ “Ázoy “{? [ ]

a) åyÆÁå b) EÁ}T|å c) ∫Ágå d) “yu¬Æ™
8. ú∫™ÁmÏ Nz˛ üÁzbÁå osÁ ãÆÓb~Áå N˛y ÆÁ{uTN˛ ÃÊPÆÁ N˛Áz N˛“oz “{ [ ]

a) ̧ √Æ™Áå ÃÊPÆÁ b) ú∫™ÁmÏ ÃÊPÆÁ c) ÃÊÆÁz\N˛oÁ d) EÁÆå ÃÊPÆÁ
9. gΩÆÓubu∫Æ™ osÁ b~ÁFubÆ™ ...... Nz˛ Ã™ÀsÁuåN˛ “Ázoz “{? [ ]

a) åÁFb~Áz\å b) EÁMÃy\å c) “ÁFg~\Ázå d) “yu¬Æ™
10. ÃÁzugÆ™ N˛Á F¬zMb~ÁuåN˛ uƒãÆÁÃ ....... “ÁzoÁ “{@ [ ]

a) 2,8 b) 8,2,1 c) 2,1,8 d)2,8,1

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. \Á}å gÁ¡bå Ãz ¬zN˛∫ åy¬ §Áz“Ω∫ oN˛ Nz˛ ƒ{rÁuåN˛Áz Nz˛ üÆÁzTÁı N˛y \ÁåN˛Á∫y üÁõo N˛∫oz “ÏL ú∫™ÁmÏ Fuo“ÁÃ
ú∫ u∫úÁzb| u¬uQL@

(AS5)
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{nN>bo Hw$N> AÜ`m`m| _o h_ dñVwAm| H$s J{V
Ho$ dU©Z H$aZo Ho$ uƒuáÆÁı J{V H$m H$maU Ho$ ~mao
_o§ MMm© H$a MwHo$ h¢ & h_mao X¡{ZH$ {H«$`mAm| _| h_
{d{^ÝZ eãX O¡go H$m`©, D$Om© VWm e{ŠV H$m
GúÆÁzT N˛∫oz “{ FåN˛Á EH$ Xÿgao go {ZH$Q> g§~§Y
h¡& H$^r-H$^r BZ eãXmo§ H$m Cn`moJ Ü`mZ {X`o
{~Zm H$a boVo h¡& Bg AÜ`m` _| h_ BZ
AdYmaUmAm| Ho$ ~mao _| AÜ``Z H$a|Jo &

bmoJ X¡{ZH$ OrdZ _o§ {d[^ÝZ {H«$`mE§ H$aVo
h¡& CXmhaUmW©… ^mar dñVwAm| H$mo CR>mZm, ^mar
dñVwAm| H$mo T>moZm, Ka H$s g\$mB©, ^moOZ nH$mZm,
nm¡Ym| N˛Áz nmZr XoZm Am{X Hw$N> X¡{ZH$ {H«$`mE§ h¡&

Cgr àH$ma AmnZo XoIm hmoJm Kam| _o {d[^ÝZ
H$m`m] H$mo H$aZo Ho$ {bE Hw$N> _erZm| H$m Cn`moJ
H$aVo h¢& O¡go n§Io go hdm ImZm, {dÚwV _moQa go
nmZr MT>mZm, {dÚwV D$î_H$ Ûmam nmZr J_© H$aZm
BË`m{X&

YwbmB© _erZ, ì`mMÆÏ$_ ŠbrZa H$m Cn`moJ
H$n‹S>o VWm Ka H$s g\$mB© Am{X _| H$aVo h¢&

• H$m ©̀ H¡$go hmo ahm h¡&

• BZ H$m`m] H$mo H$aZo Ho$ {bE {H$g MrO H$s
Amdí`H$Vm hmoVr h¡?
_Zwî` ̀ m _erZ XmoZm| H$mo H$m`© H$aZo Ho$ {bE

D$Om© H$s Amdí`H$Vm hmoVr h¡? _Zwî`m| H$mo {bE
J`o Ûmam D$Om© àmßV hmoVr h¡& Cgr àH$ma _erZm|
H$mo {dÚwV Ûmam D$Om© àmßV hmoVr h¡&

CnamoŠV g^r CXmhaUm| _| h_Zo XoIm {H$
_Zwî` H$m ©̀ H$aZo Ho$ {bE Hw$N> D$Om© H$mo IM© H$aVo
h¢ CXmhaU Ho$ {bE AnZo ñHy$b ~¡J H$mo CR>mZo Ho$
{bE AmnZo Hw$N> D$Om© H$m ì`` {H$`m h¡& Cgr
àH$ma {dÚwV n§Io hdm XoZo Ho$ {bE Hw$N> {dÚwV
D$Om© H$m ì`` H$aVo h¢ &
• A§VV… ì`` H$s J`r D$Om© H$hm± OmVr h¡?
• H$m ©̀ H$aVo g_` Š`m D$Om© H$m ñWmZm§VaU

hmoVm h¡?
• D$Om© ñWmZm§VaU Ho$ {~Zm Š`m h_ H$m ©̀ H$a

gH$Vo h¡?
{ZarjU H$s J`r {d[^ÝZ {H«$`mAm| na {dMma

H$a Cg_| Cn`moJ {H$ ò ~b H$mo VWm qnS> {Og na
H$m ©̀ {H$`m Om ahm h¡ CZH$mo nhMm{ZE& AnZo
{_Ìm| Ho$ gmW H$m ©̀ H$aVo g_` hmo ahr D$Om©
ñVmZm§Vam H$o$ ~mao _| MMm© H$s{OE &

AÜ¶m¶

10 H$m`© VWm D$Om©H$m`© VWm D$Om©H$m`© VWm D$Om©H$m`© VWm D$Om©H$m`© VWm D$Om©
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H$m`©H$m`©H$m`©H$m`©H$m`©
h_ AnZo X¡{ZH$ OrdZ _| H$m ©̀ eãX H$m

à`moJ AZoH$ g§X^m} _| H$aVo h¡& H$m ©̀ eãX H$m AW©
n[a{ñW{V AZwgma ~XbVm ahVm h¡& CXmhaU Ho$
{bE H$WZ O¡go _| \¡$ŠQ´>r _| H$m_ H$aVm hÿ±&
am_m`U dm{ë_H$s H$s ~hþV ~‹S>r H¥${V h¡& _erZ
H$m ©̀aV {ñW{V _| h¡& Bg nmR²>`nwñVH$ _| ~hþV gmao
àíZm| H$m hb {X`m J`m h¡& M{bE h_ AJbo df©
Ho$ {bE H$m`© `moOZm ~ZmE& BË`m{X _| H$m`© Ho$
H$B© AW© {ZH$bVo h¡& h_ X¡{ZH$ OrdZ _| {Og
ê$n _| H$m`© eãX H$m à`moJ H$aVo h¡ Am¡a {Og ê$n
_| h_ Bgo {dkmZ _| Cn`moJ H$aVo h¡, CZ_| A§Va
h¡&

AmBE Hw$N> CXmhaUm| na {dMma H$a|&
i) {à §̀H$m narjm H$s V¡̀ mar H$a ahr h¡& dh

AÜ``Z _| ~hþV gm g_` ì`VrV H$aVr h¡&
dh nwñVH|$ nT>Vr h¡& {MÌ ~ZmVr h¡& AnZo
{dMmam| H$mo gwì`d{ñWV H$aVr h¡, àíZ-nÌm|
H$mo EH${ÌV H$aVr h¡, H$jmAm| _| CnpñW{V
ahVr h¡& AnZo {_Ìm| Ho$ gmW g_ñ`mAm| na
{dMma-{d_e© H$aVr h¡ VWm à`moJ H$aVr h¡
Am{X&
gm_mÝ` ~mobMmb _| dh H$R>moa H$m_ H$a ahr
h¡& `{X h_ H$m ©̀ H$mo d¡km{ZH$ n[a^mfm Ho$
AZwgma XoI| Vmo Bg {H«$`m H$mo H$m ©̀ Zht _mZm
Om gH$Vm h¡&

ii) a§Jæ`m EH$ ~hþV ~‹S>r MÅ>mZ H$mo YHo$bZo Ho$
{bE H$R>moa n[al_ H$a ahm h¡& _mZ br{OE
CgHo$ gmao à`ËZm| Ho$ ~mdOyX MQ²>mZ Zht
{hbVr& dh nyU©V`m WH$ MwH$m h¡& AmnHo$
gm_mÝ` {dMma go CgZo ~hþV H$R>moa H$m ©̀
{H$`m h¡ bo{H$Z {dkmZ H$s Ñ{îQ> go CgZo
MÅ>mZ na H$moB© H$m ©̀ Zht {H$`m &

iii) _mZ br{OoE Amn gr{T>`m| na MT>H$a B_maV
H$s Xÿgar _§{Ob na nhþ±M OmVo h¢ & AmnZo
Bg H$m ©̀ Ho$ {bE Hw$N> D$Om© H$m ì`` {H$`m&
gm_mÝ`V… AmnZo H$moB© H$m ©̀ Zhr {H$`m bo{H$Z
d¡km{ZH$ X¥{îQ> go Xÿgar _§{Ob na nhþ±MZo Ho$
{bE AmnZo ~hþV gmam H$m ©̀ {H$`m h¡&
h_mao X¡{ZH$ OrdZ _| h_ emar[aH$ `m

_mZ{gH$ l_ H$mo H$mo H$m`© H$hVo h¢ &
CXmhaUmW© h_ Kaobw H$m_ O¡go ̂ moOZ nH$mZm,

H$n‹S>o YmoZm, Pm‹Sz> bJmZm, J¥hH$m`© H$aZm, dmMZ,
boIZ Am{X H$mo H$m`© H$hVo h¢ & bo{H$Z d¡km{ZH$
n[a^mfm AZwgma do BÝh| H$m`© Zht Hh gH$Vo,
CZ_| go Hw$N> H$mo hr H$m`© _mZVo h¢ &

• H$m ©̀ Š`m h¡?
• H$m ©̀ H$s gm_mÝ` YmaUm VWm d¡km{ZH$

YmaUm _| A§Va Š`m| h¡?

 H$m ©̀ H$s d¡km{ZH$ g§H$ënZm
gm_mÝ` X¥[îQ>H$moU VWm d¡km{ZH$ X¥{îQ>H$moU
go h_ H$m ©̀ H$mo {H$g àH$ma g_PVo h¢ `h
g_PZo Ho$ {bE AmB©E Hw$N {ñW{V`m| H$m
{dMma H$a| &

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1

{MÌ{MÌ{MÌ{MÌ{MÌ - 1

EH$ ì`{ŠH$ gr_|Q> H$s W¡{b`m| H$mo EH$-
EH$ H$aHo$ bmar _| S>mb ahm h¡&
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2

{MÌ{MÌ{MÌ{MÌ{MÌ - 2
EH$ b‹S>H$r {H$gr Q́>mbr Hmo ItMVr h¡ Am¡a

Q́>mbr Hw$N> Xÿa Mbr OmVr h¡&
 CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-3

$ EH$ b‹S>Hm Iob Ho$ _¡XmZ _| n‹S>o ~‹S>o nËWa H$mo
T>Ho$bZo H$s H$mo{ee H$a ahm h¡&

 {MÌ{MÌ{MÌ{MÌ{MÌ  - 3

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4

$ EH$ Hy$br aobdo ñQ>oeZ Ho$ ßboQ\$m_© na ga na
^mar g_mZ {bE I‹S>m h¡&

 {MÌ{MÌ{MÌ{MÌ{MÌ - 4

• D$nar CXmhaUm| _| Š`m g^r bmoJ H$m ©̀ H$a aho
h¢ ?

• Amn H$m ©̀ H$mo H¡$go n[a^m{fV H$a|Jo &

d¡km{ZH$ X¥[îQ>H$moU go H$m`© H$m AW© OmZZo
Ho$ {bE ZrMo {XE JE {H«$`m H$bmn-1 H$s gm[aUr
H$m {díbofU H$s{OE &

 {H«$`mH$bmn$-1

A~ h_ H$m ©̀ H$m d¡km{ZH$ AW© g_P|Jo

ZrMo Xr J`r gm[aUr H$mo AnZr CÎma nw{ñVH$m
_| CVm[aE &

Cnamoº$ g^r CXmhaUm| _| Š`m H$m`© hþAm
BgH$s MMm© AnZo {_Ìmo| Ho$ gmW H$s{OE& H$m ©̀
hþAm Eogm H$hZo H$m Š`m H$maU h¡? AmnHo$
H$maUm| H$mo gmaUr _o§ {b[IE &

{XE JE CXmhaUm| H$mo Ü`mZnyd©H$ VwbZm N˛∫åz
go Amn ̀ h OmZ|Jo {H$ àË òH$ {ñW{V _| H$m ©̀ H$aZo
dmbm ì`{ŠV {H$ ò J ò H$m ©̀ _| Hw$N> D$Om© H$m ì``
H$a ahm h¡& CXmhaU-1 _| W¡{b`m| H$s {ñW{V _|
ZrMo O_rZ go bmar VH$ H$s D±$MmB© H$m n[adV©Z
hþAm h¡ VWm Cgr àH$ma Q´>mbr {ñW{V n[adV©Z H$a
Hw$N> Xÿar V` H$aVr h¡&

Xÿgar KQ>ZmAm| _| ì`{ŠV H$m ©̀ H$a ahm h¡
VWm D$Om© H$m ì`` ^r H$a ahm h¡, bo{H$Z dñVw
H$s {ñW{V _| H$moB© n[adV©Z Zht h¡& O¡go {H$
CXmhaU-3 _| bS>H$m ~hþV gmar D$Om© H$m ì``
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 M{bE A~ ""H$m`©'' H$mo n[a^m{fV H$a|&

 H$m ©̀ H$s d¡km{ZH$ n[a^mfm

{MÌ{MÌ{MÌ{MÌ{MÌ - 5

AmB©E A~ h_ {ZåZ{b[IV CXmhaUm| H$mo
g_P|Jo &

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m– 1

{ñW{V m̀±
H$m`© hþAm `m

Zhr&
hm±/Zm±

H$m ©̀ H$m¡Z H$a
ahm h¡

(~b H$m Zm_
~VmBE )

dñVw {Og na
H$m`© {H$`m Om

ahm h¡&

H$m ©̀ hþAm
 ~VmZo H$m

H$maU

dñVw H$s {ñW{V
n[adV©Z

 CXmhaU – 1  hm±
ì`{ŠV

_m§gno{e`m
~b

gr_|Q> Ho$
W¡bo

ì`{ŠV O_rZ go
W¡bo CR>mH$a bm°ar
_| _m§gnoer` ~b
Ûmam S>mb ahm h¡

gr_|Q> H$o W¡bo H$s
{ñW{V O_rZ go
bm°ar VH$ nhþ±Mr

CXmhaU – 2

CXmhaU – 3

CXmhaU – 4

H$a ~bnyd©H$ EH$ ~‹S>o nËWa H$mo hQ>mZo H$m
à`ËZ H$a ahm h¡& bo{H$Z nËWa H$s {ñW{V _| H$moB©
n[adV©Z Zhr hþAm [\$a ̂ r dhm± na D$Om© H$m ì``
Jwê$ËdmH$f©U ~b Ho$ {dê$Õ {H$`m Om ahm h¡&

h_maz gm_mÝ` \ÁåN˛Á∫y Nz˛ AZwgma CXmhaU
1 go 4  VH$ _| ì`{ŠV`m§o Ho$ Ûmam dñVw na bJm`m
J`m ~b H$m ©̀ H$hbmVm h¡& bo{H$Z d¡km{ZH$ X¥[îQ>
go C$XmhaU 1  EÁ{∫ 2 _| hr H$m ©̀ {H$`m Om ahm
h¡?

d¡km{ZH$ n[a^mfm VWm H$m`© H$aZo Ho$ {bE
Xmo XemAm| H$m g§VwîQ> hmoZm Amdí`H$ h¡&

1. dñVw na H$moB© ~b bJZm Mm{hE&

2. dñVw {dñWm{nV hmoZr Mm{hE& `m dñVw
H$s {ñW{V _| n[adV©Z hmoZm Mm{hE&
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_mZ br{OE {H$ {H$gr dñVw na EH$ {Z`V
~b (F) H$m ©̀ H$aVm h¡ VWm dñVw ~b H$s {Xem
_| (s) Xÿar {dñWm{nV hwB© O¡gm {H$ {MÌ-5 _§§o
Xem©`m J`m h¡&

  H$m`© H$s d¡km{ZH$ n[a^mfm Ho$ AZwgma
{H$`m J`m H$m ©̀ ~b VWm {dñWmnZ (Omo ~b H$s
{Xem _| hmoVm h¡) Ho$ JwUZ\$b Ho$ ~am~a h¡&

{H$`m J`m H$m ©̀= ~b x {dñWmnZ

                W =  F s

     H$m ©̀ H$m `h gyÌ Ho$db dñVw H$s J{V Ho$
AZwdmXH$ Ho$ ê$n _| Cn`moJr h¡&

H$m`© _| Ho$db n[a_mU hmoVm h¡ VWm H$moB©
{Xem Zht hmoVr& AV… H$m`© H$m EH$ A{Xe am{e
h¡&.

       h_ ~b (F) H$mo (N)Ý`yQ>Z VWm Xÿar H$mo
(s) _rQ>a _| _mnVo h¢ & g_rH$aU W=F s, if F=1
VWm N=1 hmo Vmo ~b Ûmam {H$`m J`m H$m ©̀‘1 N-
m’. hmoJm& `hm± ~b H$m _mÌH$ "Ý ỳQ>Z _rQ>a'
(N-m) `m "Oyb' (J) h¡ &

  AV…1 Oyb (J) {H$gr dñVw na {H$ ò J ò
H$m ©̀ H$s dh _mÌm h¡ O~ 1 Ý ỳQ>Z H$m ~b dñVw
H$mo ~b H$s {H«$`m aoIm H$s {Xem _| 1m {dñWm{nV
H$a X| &

g_rH$aU W = F s  H$mo Ü`mZnyd©H$ Xo{IE

• `{X dñVw na bJZo dmbm ~b eyÝ` h¡ Vmo {H$`m
J`m H$m ©̀ {H$VZm hmoJm?

• `{X dñVw H$m {dñWmnZ eyÝ` h¡ Vmo {H$`m J`m
H$m ©̀ {H$VZm hmoJm&

• Š`m Amn Hw$N> Eogo CXmhaU ~Vm gH$Vo h¢
{Og_| {dñWmnZ eyÝ` hmoVm h¡&

{dMma {d_e© H$s{OE

• EH$ bH$‹S>r H$r Hw$gu H$mo \$e© na ItMH$a
[\$a go Cgr ñWmZ na aI Xr{OE& _mZ bmo
V` H$s J`r Xÿar 's' VWm Hw$gu Ûmam \$e© na
H$m ©̀ H$aZo dmbm Kf©U ~b 'f'  h¡ & Bg_|
Kf©U ~b Ûmam {H$`m J`m H$m ©̀ {H$VZm hmoJm?

CXmhaU -CXmhaU -CXmhaU -CXmhaU -CXmhaU -1

EH$ b‹S>Ho$ Zo Q>o~b na aIr nwñVH$ H$mo 4.5
N ~b bJmH$a T>Ho$bVm h¡& `{X nwñVH$ H$m
{dñWmnZ ~b H$s {Xem _o 30 go._r. hmo Vmo
nwñVH$ na ~b Ûmam {H$ ò J ò H$m ©̀ H$mo kmV
H$s{OE&
hbhbhbhbhb
 nwñVH$ na bJm ~b (F) = 4.5 N
{dñWmnZ (s)   = 30 go._r.= (30/100) _r.

            = 0.3_r.
  {H$`m J`m H$m ©̀      W = F s

                    = 4.5 x 0.3
       = 1.35 J

CXmhaU-CXmhaU-CXmhaU-CXmhaU-CXmhaU- 2
EH$ {dÚmWu 0.5 {H$. J«m. dmbr nwñVH$ H$mo YaVr
go CR>mH$a 1.5 m D±$Mr Ab_mar _| aIVm h¡.
(g=9.8 m/s2) CgHo$ Ûmam {H$ ò J ò H$s n[aH$ënZm
H$s{OE &
hbhbhbhbhb
nwñVH$ H$m Ðì`_mZ = 0.5 {H$.J«m.
nwñVH$ na H$m ©̀aV JwéËdmH$f©U ~b ~am~a ‘mg’
hmoJm &
AV…mg = 0.5 x 9.8
               = 4.9 N

  {dÚmWu H$mo nwñVH$ Ce >mZo Ho$ {bE
Jwê$ËdmH$f©U ~b Ho$ ~am~a ~b Cg na bJmZm
hmoJm&
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AV… {dÚmWu Ûmam nwñVH$ na bJm`m J`m
~b F = 4.9 N

~b H$s {Xem _o {dñWmnZ
                        s = 1.5 _r.
{H$`m J`m H$m`© W  = F s

                           = 4.9 x 1.5

               =7.35 J

{MÌ-5  _| Xem©`oZwgma dñVw H$m {dñWmnZ
~b H$s {Xem _| hmoVm h¡& bo{H$Z Eogr Hw$N>
{ñW{V`m± h¢ {OZ_| {dñWmnZ ~b Ho$ {dn[aV {Xem
_| ^r hmoVm h¡&

CXmhaU Ho$ {bE ̀ {X
J|X H$mo D$nar {Xem _|
CN>mb|Jo Vmo ({MÌ– 6) Vmo
{dñWmnZ D$na H$s Amoa
hmoJm, Omo Jwê$ËdmH$f©U
~b Ho$ {dn[aV {Xem _|
hmoVm h¡&

   •  O~ J|X D$na H$s Amoa
OmVr h¡ Vmo CgH$m doJ
Š`m hmoJm?

• O~ dh CÀMV_ D±$MmB©
na nhþ±MVr h¡ Vmo CgH$m
doJ Š`m hmoJm ?

{MÌ{MÌ{MÌ{MÌ{MÌ - 6 Jo§X H$mo D$na CN>mbZo _| CgH$sJo§X H$mo D$na CN>mbZo _| CgH$sJo§X H$mo D$na CN>mbZo _| CgH$sJo§X H$mo D$na CN>mbZo _| CgH$sJo§X H$mo D$na CN>mbZo _| CgH$s
{d[^ÝZ {ñW{V`m± &{d[^ÝZ {ñW{V`m± &{d[^ÝZ {ñW{V`m± &{d[^ÝZ {ñW{V`m± &{d[^ÝZ {ñW{V`m± &

J|X O~ ZrMo H$s Amoa {JaVm h¡ Vmo CgH$s
J{V Š`m hmoVr h¡?
Cgr àH$ma O~ J|X g_ YamVb na Hw$N> Xÿa OmH$a
ê$H$ OmVr h¡ Vmo ({MÌ{MÌ{MÌ{MÌ{MÌ-7)Š`m|{H$ Cg na {dê$Õ
Kf©U ~b H$m ©̀ H$aVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ- 7

O~ ~b {dñWmnZ H$s {Xem Ho$ {dn[aV {Xem
_| bJVm h¡ Vmo {H$`m J`m H$m`© F$UmË_H$ hmoVm
h¡&

    W =  – F s

    O~ ~b {dñWmnZ H$s {Xem _| bJVm h¡ Vmo
{H$`m J`m H$m ©̀ YZmË_H$ hmoVm h¡&

 `{X H$m ©̀ YZmË_H$ _yë` hmo Vmo dñVw {Og
na H$m`© hmo ahm h¡ dh D$Om© H$mo àmßV H$aVr h¡&

${dMma -{d_e©

  {H$gr dñVw H$mo D$na CR>mBE & AmnHo$
Ûmam dñVw na bJm ò J ò ~b Ho$ Ûmam H$m ©̀
{H$`m J`m& dñVw D$na H$s Amoa CR>Vr h¡&
AmnHo$ Ûmam bJm`m J`m ~b {dñWmnZ H$s
{Xem _| h¡ VWm{n dñVw na Jwê$Ëdr` ~b ^r
H$m`©aV h¡&

• BZ_§o go H$m¡Z-gm ~b YZmË_H$ H$m ©̀ H$a ahm
h¡?

  • H$m¡Z gm ~b F$UmË_H$ H$m ©̀ H$a ahm h¡?

• H$maU ~VmBE &

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU - 3

  EH$ {S>ã~o H$mo YaVr na 100N ~b go  4 _r. H$s
Xÿar VH$ T>Ho$bm J`m {H$VZm à{VamoYH$ ~b Cg
na H$m ©̀ H$a ahm h¡?
hbhbhbhbhb

{S>ã~o na à{VamoYH$ ~b F = 100N

    {dñWmnZ= 4m

  `hm± na ~b VWm {dñWmnZ XmoZmo§ {dn[aV
J{V H$s {XemJ{V H$s {XemJ{V H$s {XemJ{V H$s {XemJ{V H$s {Xem
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{Xem _| H$m ©̀ H$a aho h¢ &

         {H$`m J`m H$m ©̀,  W = – F s

              = – 100 x 4
              = – 400 J

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU -  4

  0.5 {H$.J«m. Ðì`_mZ dmbo J|X H$mo D$na
CN>mbm J`m Vmo dh 5 _r. H$s D§±MmB© na nhþ±MVr
h¡ V~ D$Üdm©Ya {dñWmnZ _| Jwê$ËdmH$f©U ~b
Ûmam {H$`m J`m H$m ©̀ kmV H$s{OE&g = 10m/s2

_yë` br{OE &

hbhbhbhbhb

   J|X na bJm Jwê$Ëdr` ~b
                 F = mg = 0.5 x 10 = 5N

J|X {dñWmnZ    s = 5 {_.

W = – F s
     = – 5 x 5
     = – 25 J

VH$ZrH$ Am¡a D$Om©
$h_mao X¡{ZH$ OrdZ _| h_ AŠga D$Om© eãX

H$m à`moJ AZod Adgam| na H$aVo ahVo h¢.& ""dh
~hþV D$Om©dmZ ì`{ŠV h¡'', ""_¢ ~hþV WH$ J`m
hÿ±&'' "_¢ nyar D$Om© Imo MyH$m hy± &'
• D$Om© Š`m h¡?
• dñVw _| D$Om© h¡ `m Zhr BgH$s OmZH$mar h_|

H¡$goo {_bVr h¡&
A~ h_ Hw$N> CXmhaU XoI|Jo &

CXmhaU-1
EH$ YmVw H$s J|X H$mo MrZr {_Q²>Q>r H$s Wmbr

_| ‹aImo A~ Cgo Hw$N> D±$MmB© VH$ CR>mH$a Wmbr _|
{JaZo Xr{OE&

• Wmbr Ho$ gmW Š`m hþAm? Š`m| ?

[MÌ[MÌ[MÌ[MÌ[MÌ - 8

CXmhaU -2

EH$ {Ibm¡Zo dmbr Jm‹S>r boH$a Cgo {~Zm
Mm~r ^ao YaVr na a{IE VWm ~mX _| Mm~r
^[aE&

{MÌ{MÌ{MÌ{MÌ{MÌ - 9 : {Ibm¡Zo dmbr H$ma{Ibm¡Zo dmbr H$ma{Ibm¡Zo dmbr H$ma{Ibm¡Zo dmbr H$ma{Ibm¡Zo dmbr H$ma

• AmnZo Cg_| Š`m A§Va nm`m? Š`m| ?
     nhbo CXmhaU _| YmVw H$s JoX O~ Wmbr

_| {ñWa aIr hmoVr h¡ V~ H$moB© H$m`© Zht H$aVr
h¡& bo{H$Z O~ Cgo D$na CR>mH$a ZrMo {JamVo h¢
V~ Cg_| H$m ©̀ hmoVm h¡&

Cgr àH$ma CXmhaU-2  _| AmnZo XoIm {H$
Mm~r ^aZo go nhbo Jm‹S>r {ñWa EdñWm _| hmoVr
h¡& bo{H$Z dh Jm‹S>r Mm~r ^aZo Ho$ ~mX D$Om©
àmßV H$aVr h¡ Am¡a AmJo H$s Amoa ~T>Vr h¡&

~ÀMo em`X 25 {H$.J«m. ̂ mar Mmdb H$m W¡bm
Zhr CR>m gH$Vo bo{H$Z ~‹S>o Cgo CR>m gH$Vo h¢&
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• H$maU Š`m hmo gH$Vm h¡?

    AmnZo XoIm hmoJm {H$ H$B© n[a{ñW{V`m| _|
ì`{ŠV`mo§ H$s H$m ©̀ j_VmE§ AbJ-AbJ hmoVr h¡&

Cgr àH$ma dñVwAm| _| H$m ©̀ H$aZo H$s j_Vm
CgHo$ {ñW{V VWm AdñWm na {Z ©̂a H$aVr h¡&
AV… dñVwE± {d[^ÝZ _mÜ`_m| go D$Om© àmßV H$a
H$m`© H$aVr h¡&

$H$m ©̀ VWm D$Om© H$m ñWmZm§VaU
nhbo dmbo AZwÀN>oX _| h_Zo grIm {H$ h_|

H$m`© H$aZo Ho$ {bE D$Om© H$s Amdí`H$Vm hmoVr h¡
VWm H$m ©̀ H$aVo g_` ì`{ŠV AnZr Hw$N> D$Om© H$m
ì`` H$aVm h¡ AWm©V H$m ©̀ H$aZo dmbo ì`{ŠV H$s
D$Om© KQ>Vr h¡&

• `h D$Om© H$hm± OmVr h¡?

• Š`m D$Om© H$m ©̀ H$aZo dmbr dñV go {Og na
H$m ©̀ {H$`m Om ahm h¡ Cg_| ñWmZm§V[aV hmoVr
h¡&

• D$Om© ñWmZm§VaU {~Zm Š`m H$moB© ~b H$m ©̀ H$a
gH$Vm h¡?

d¡km{ZH$ X¥[îQ>H$moU go H$m`© V^r hmoVm h¡ O~
dñVw H$m {dñWmnZ hmoZm Amdí`H$ h¡& dñVw H$s
{ñW{V V^r ~XbVr h¡ O~ D$Om© ñWmZm§V[aV
hmoH$a Cg na ~b H$m ©̀ H$aVm h¡& O~ dñVw na
H$m`© hmoVm h¡ V~ CgH$s D$Om© e{º$ ~T>Vr `m
KQ>Vr h¡&

CXmhaUmW© O~ h_ {H$gr Q>o~b na aIo
bH$‹S>r Ho$ Qw>H$‹S>o H$mo T>Ho$bVo h¢ Vmo dh J{V H$aZo
bJVr h¡, `h CgHo$ Ûmam àmßV {H$ ò JE J{VO
D$Om© H$m n[aUm_ hmoVm h¡&

 {H«$`mH$bmn-2

D$Om© H$s ~T>moÎmar VWm H$_r H$mo g_PZm

     EH$ H$R>moa {ñà§J boH$a Cgo {MÌ- 10  _|
Xem©̀ o AZwgma Q>o~b na a{IE&

{MÌMÌMÌMÌMÌ - 10
A~ Amn AnZo hWobr go Cg na X~md S>mbH$a

Hw$N> Xoa ~mX hQ>m Xr{OE & CgH$s g§nrS>Z VWm
{dabZ _| {ñW{V, AdñWm VWm AmH$ma H$m {ZarjU
H$s{OE O~ h_ Cg na go AnZr hWobr hQ>mVo h¢ Vmo
Cgo D$Om© àmßV hmoVr h¡ {Oggo dh Q>o~b go ZrMo {Ja
OmVm h¡& AmnH$s hWobr Ûmam {ñà§J na {H$̀ m J`m
H$m ©̀ CgH$s D$Om© em{ŠV H$mo ~T>mVm h¡, {OgHo$
H$maU dh Q>o~b go ZrMo {Ja OmVm h¡&

Bggo `h {ZîH$f© {ZH$mbm Om gH$Vm h¡ {H$
H$m`© H$aZo dmbr dñVw H$s D$Om© _| hm{Z hmoVr h¡
VWm {Og dñVw na H$m`© hmo ahm h¡ CgHr D$Om©
~T>Vr h¡& `{X dñVw na F$UmË_H$ H$m`© hmoVm h¡
Vmo CgH$s D$Om© KQ>Vr h¡& CXmhaUmW© O~ J|X
YaVr na MbVr h¡ Vmo Kf©U ~b Cg na F$UmË_H$
H$m`© H$aVm h¡& J|X na {H$`m Jm` F$UmË_H$ H$m`©
CgH$s J{VO D$Om© H$mo KQ>mVm h¡ Am¡a Hw$N> Xoa
~mX J|X {ñWamdñWm _| nhþ±M OmVr h¡&

 {dMma-{d_e©

• `{X àH¥${V D$Om© ñWmZm§VaU _| gh_{V Z
Xo Vmo Š`m hmoJm? Hw$N> CXmhaUm| go BgH$s
MMm© H$s{OE &
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EH$ ̂ mar J|X br{OE VWm ImoIbm ßbm{ñQ>H$
H$m {S>ã~m boH$a CÝh| {MÌ-11 (a) _| Xem©̀ o AZwgma
Q>o~b na a{IE& A~ J|X H$mo Q>o~b Ho$ EH$ {gao na
{MÌ 11 (b) _| Xem©`o AZwgmZ Cgo doJ go Q>o~b
na J{V_mZ H$s{OE&

• {S>ã~o Ho$ gmW Š`m hmoJm?

• AmnZo Jo§X VWm {S>ã~o H$s {ñW{V VWm AdñWm
_| Š`m A§Va nm`m?

AmnZo XoIm {H$ O~ J|X H$mo T>Ho$bVo h¡ X~
dh doJ go AmJo ~T>Vr hwB© ßbm{ñQ>H$ Ho$ {S>ã~o go
Q>H$am H$a Cgo E go ~r VH$ {MÌ 11 (b) _o§
Xem©̀ o AZwgma {dñWm{nV H$aVr h¡& {ñWa AdñWm
dmbr J|X go J{V H$aZo dmbr J|X _| A[YH$ D$Om©
nm`r OmVr h¡ Am¡a dh [S>ã~o H$mo AmJo H$s Amoa
YŠH$m XoVr h¡& dhr J|X {ñWa AdñWm _| H$moB©
H$m`© Zhr H$a gH$Vr h¡& Xÿgao eãXm| _| H$h|Jo Vmo
dñVwE± {ñWa AdñWm go J{Verb AdñWm _| A[YH$
D$Om©dmZ hmoVr h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ– 11 (a)                                                   {MÌ{MÌ{MÌ{MÌ{MÌ- 11 (b)

Bg à{H«$`m H$mo J|X na A[YH$ ~b bJmH$a
CgH$s J{V H$mo ~T>mVo hþE XmohamB©E VWm Q>o~b
na aIo {S>ã~o H$s {ñW{V n[adV©Z H$m {ZarjU
H$s{OE& Bg {H«$`m _| AmnZo XoIm {H$ J|X H$s
J{V ~T>mZo _o CgH$s H$m ©̀ H$aZo H$s j_Vm ~T>Vr
h¡&

Bggo h_ ̀ h {ZîH$f© {ZH$mbVo h¢ {H$ J{Verb
dñVwE± H$m ©̀ H$aVr h¡& A[YH$ doJ dmbr dñVw H$m
H$m ©̀ ^r A{YH$ hmoVm h¡&

{H$gr dñVw _| J{V Ho$ H$maU CËnÝZ D$Om© H$mo
J{VO D$Om© H$hVo h¢ &

{H$gr ^r dñVw H$s J{VO D$Om© CgH$s Mmb
Ho$ gmW ~T>Vr h¡&

h_mao X¡{ZH$ OrdZ _| h_ Eogo AZoH$
n[a[ñW{V`m| go JwOaVo h¢  {OZ_| XoIm OmVm h¡ {H$
EH$ dñVw H$s J{VO D$Om© Xÿao dñVw na H$m ©̀ H$aVr
h¡& CXmhaUmW© O~ Vrd« doJ go J{Verb {H«$Ho$Q>
H$s JoX {ñWa {dH$oQ>m| go Q>H$amVr h¡ Vmo {dHo$Q> Xÿa
Om {JaVo h¢ bo{H$Z  `{X dhr JoX ~ëbo~mO Ho$
~ëbo Ho$ Q>H$amVr h¡ Vmo ~mC§S´>r nma hmo OmVr h¡&

J{VO D$Om©

{H«$`m H$bmn-3

MbVr hþB© dñVw N˛y H\Á| N˛Áz Ã™^åÁ
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Cgr àH$ma VoOr go AmVr hþB© ~§XþH$ H$s
Jmobr AnZo bú` H$mo ^oXVr h¡& ~hVr hþB© hdm
ndZ MŠH$s Ho$ n§Imo H$mo Kw_mVr h¡& dñVwE± O¡go
{JaVm hþAm Zm[a`b, J{Verb H$ma, bwT>H$Vm
hþAm nËWa, CS>Vm hþAm hdmB© OhmO, ~hVm
hþAm nmZr VWm Xm¡‹S>Vm hþAm {Ibm‹S>r Am[X &
g^r _§o J{VO D$Om© {dÚ_mZ h¡&

• {H$gr J{Verb dñVw _| {H$VZr D$Om©
{Z{hV h¡ Bgo Amn H¡$go kmV H$amoJo ?

J{VO D$Om© H$s J{mmmmmVs` A[^ì`{ŠV
Amn OmZVo h¢ {H$ {ñWa dñVw H$s J{VO D$Om©

eyÝ` hmoVr h¡, O~{H$ {H$gr {Z[íM doJ go J{Verb
dñVw H$s J{VO D$Om© Cg dñVw na Bg doJ H$mo
àmßV H$aZo Ho$ {bE {H$E JEH$m ©̀ Ho$ ~am~a h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ – 12

_mZ br{OE {H$ (m)Ðì`_mZ H$s EH$ dñVw
{MÌ-12  _§o Xem©E AZwgma EH$ {MH$Zo YamVb na
{ñWa AdñWm _| aIr hþB© h¡, A~ CgHo$ ‘s’ Xÿar
VH$ {dñWm{nV H$aZo Ho$ {bE (F)  H$m à`moJ H$a
{~ÝXw E go ~r VH$ T>Ho$bm Om`oJm & j¡{VO {Xem
_| bJ^J J`m ~b F Ho$ ~am~a h¡ &

Hw$b ~b Ûmam dñVw na {H$`m J`m H$m ©̀

W = Fnet s = F s  — (1)

 _mZ br{OE {H$ ìmñVw na {H$E JE H$m ©̀ Ho$
H$maU BgHo$ doJ _| ‘u’ go  ‘v’ VH$ n[adV©Z hmoVm
VWm CËnÝZ hþE ËdaU H$m _mZ ‘a’ h¡&

J{V Ho$ AÜ`m` _| h_oZo EH$ g_mZ ËdaU Ho$
J{V Ho$ g_rH$aU H$m AÜ``Z {H$`m h¡& dñVw Ho$
àma§[^H$ doJ u, A§{V_ doJ v, VWm {dñWmnZ  ‘s’ Ho$
~rM {ZåZ g§~§Y h¡&

v 
2_ u2  = 2 a s   ̀ m    s = (v 

2_ u2)  / 2 a  —
—(2)

Ý ỳQ>Z Ho$ J{V Ho$ {ÛVr` {Z`_mZwgma
    Fnet= ma   ————— (3)

 g_rH$aU (1), (2)VWm (3) go
W = ma x (v 

2_ u2) / 2a

W = ½ m (v 
2_ u2)

Bgo H$m ©̀-D$Om© H$hVo h¢ &

h_Zo _mZm h¡ {H$ dñVw {dam_ AdñWm _§o h¡
Bg{bE CgH$m àma§{^H$ doJ u = o, h¡ AV…

 W = ½ m v2

 {H$`m J`m H$m`© ½ m v2 hmoJm &

{dam_ AdñWm _o {H$gr {Z{íMV doJ go J{Verb
dñVw H$s J{VO D$Om© Cg dñVw na  Bg doJ H$mo
àmßV H$aZo Ho$ {bE {H$`o J`o H$m`© Ho$ ~am~a hmoVm
h¡&

AV…‘m’ Ðì`_mZ H$s VWm EH$ g_mZ doJ ‘v’ go
J{Verb dñVw H$s J{VO D$Om© ½ m v2 hmoJr&&

K.E. = ½ m v2
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{dMma-{d_e©

• EH$ g_doJ dmbo hëHo$ Q´>H$ H$mo ^mar Q´>H$
H$r Anojm amoH$Zm AmgmZ hmoVm h¡ Š`m§o ?

• Jm‹S>r Ho$ doJ 10 _r./g|. `m 20 _r./g|
30 _r./go. ~XbZo go Š`m CgH$m J{VO
D$Om© _| n[adV©Z hmoJm ?

• {dam_ AdñWm go EH$ ì`{ŠV Xm¡S>Zm Ama§̂
H$aVm h¡ dh AnZo eara _§o Hw$N> J{V bmVm
h¡& YaVr H$m doJ Š`m hmoJm? VWm `{X
ì`{ŠV AnZo A§Xa H$s J{VO D$Om© H$mo
~T>mVm h¡ Vmo YaVr H$s J{VO D$Om© Š`m
hmoJr?

CXmhaU-CXmhaU-CXmhaU-CXmhaU-CXmhaU-     5

`{X {H$gr J|X H$m Ðì`_mZ 250 J«m§. h¡ 40
go._r. Ho$ EH$ g_mZ doJ go J{Verb h¡& Jo§X H$s
J{VO D$Om© {H$VZr hmoJr ?
hbhbhbhbhb
J|X H$m Ðì`_mZ, m = 250g = 0.25 {H$.J«m.
J|X H$m doJ, v = 40 _r./ go. =0.4 go._r./ go.
Kinetic Energy,
K.E. = ½ (0.25) x (0.4)2 = 0.02 J

CXmhaU-CXmhaU-CXmhaU-CXmhaU-CXmhaU-  6
EH$ gmB{H$b MbmZo dmbo H$m Ðì`_mZ gmB{H$b

Ho$ gmW 90 {H$.J«m. h¡ ì`{ŠV Ûmam {H$`m J`m
H$m ©̀ kmV H$s{OE& `{X dh doJ H$mo 6 _r./
{H$._r. K§ go 12 {H$._r. K§Q>m VH$ ~T>mZo na&
hb-hb-hb-hb-hb-
gmB{H$b H$m gmB{H$b MbmZo  dmbo Ho$ gmW

Ðì`_mZ m = 90 {H$._r.
àma§{^H$ doJ u = 6 {H$._r/.K§= 6x(5/18)

                                          = 5/3 _r./ go.
A§{V_ doJ  v = 12  {H$._r/.K§ 12x(5/18)=
10/3 m/s

àma§{^H$ J{VO D$Om©
            K.E (i) = ½ mu2

                 = ½ (90) (5/3)2

                              = ½ (90) (5/3) (5/3)

                      = 125 Oyb
A§{V_$ J{VO D$Om©
                   K.E (f) = ½ m v2

                 = ½ (90) (10/3) 2

                      = ½ (90) (10/3)(10/3)

                       = 500 Oyb
AV… {H$`m J`m H$m ©̀  = J{VO D$Om© _| n[adV©Z
= K.E (f) - K.E(i)

                        = 500 J – 125 J = 375 Oyb

{ñW{VO D$Om©
{H«$`mH$bmn-4

{ñW{VO D$Om© H$mo g_PZm

~m±g H$s EH$ bH$‹S>r Am¡a BgHo$ {MÌ-13 (a)

_| {XIm ò AZwgma EH$ YZwf ~ZmBE & hëH$s S>§S>r
go ~Zm EH$ Vra CgHo$ EH$ {gao na Vm{ZV S>moar

{MÌ{MÌ{MÌ{MÌ{MÌ-13a         {MÌ{MÌ{MÌ{MÌ{MÌ-13bSCERT T
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na a{IE& {MÌ 13 (a) _| Xem©E AZwgma S>moar
Ir{ME± Am¡a Vra H$mo _wŠH$ H$s{OE &

• AmnZo Š`m XoIm &

A~ Vra Ho$ EH$ {gao na YZwf H$mo Vm{ZV
S>moar na A[YH$ ~b bJmH$a S>moar H$mo Ir{ME Am¡a
Vra H$mo _wŠV H$s{OE {MÌ 13 (b).

• XmoZm| KQ>ZmAm| _| Vra H$s J{V _| AmnZo Š`m
A§Va XoIm?

• S>moar na A[YH$ ~b bJmH$a YZwf H$mo Vm{ZV
H$aZo na CgHo$ AmH$ma _| Š`m H$moB© n[adV©Z
{XImB© XoVm h¡?

{MÌ 13(a) H$s nhbr Xem _| O~ Am~ Vra
H$mo YZwf go _wŠV H$a|Jo Vmo dh YaVr na Om
{JaoJm & bo{H$Z Xÿgar ~ma O~ {MÌ 13(b) _| Amn
XoI|Jo {H$ Vra J{Verb hmoH$a hdm _o CS> Om òJm&

Bg {H«$`m go `h {ZîH$f© {ZH$bVm h¡ {H$
YZwf H$m gm_mÝ` AmH$ma Vra H$mo AmJo Zht T>Ho$b
gH$m, bo{H$Z O~ S>moar na VZmd S>mbVo h¢ Vmo dh
Vra H$mo VoOr go hdm _| ^oOZo H$s D$Om© H$mo
{ñW{VO D$Om© H$hVo h¢ &

YZwf H$mo D$Om© H$hm± go àmßV hmoVr h¡?
dh gm_mÝ` AdñWm _| Vra H$mo AmJo Š`m|

Zhr \|$H$ gH$m ?
Š`m h_ CgH$s {ñWVrO D$Om© H$mo ~T>m gH$Vo

h¢ &
YZwf H$s {ñW{VO D$Om© H$mo ~T>mZo Ho$ {bE

Amdí`H$ n[adV©Zmo§ H$s MMm© AnZo {_Ìm| Ho$ gmW
H$s{OE &

CnamoŠV {H«$`m H$s nhbr KQ>Zm _| AmnZo
S>moar Yrao go ItMm Wm& AV… YZwf na {H$`m J`m
H$m ©̀ VWm D$Om© ñWmZm§VaU ZJÊ`h¡ Bg{bE YZwf
Vra H$mo AmJo H$s Amoa Zhr \o$Ho$Jm&

Xÿgar KQ>Zm _| AmnZo S>moar H$mo _O~yVr go
VmZZo Ho$  {bE Cg na A[YH$ ~b bJm`m h¡&
AV… AmnHo$ Ûmam YZwf na {H$`m J`m H$m ©̀ CgHo$
AmH¥${V H$mo n[ad{V©V H$a A[YH$ _mÌm _| D$Om©
àmßV H$aVm h¡& YZwf _| g§{MV {ñW{VO DOm© Vra
H$mo hdm _| \|$H$Vm h¡&

h_mao X¡{ZH$ OrdZ _| h_ Eogo H$B© {ñW{V`m|
H$m gm_Zm H$aVo h¡ {OZ_| dñVwAm| H$s {ñW{VO
D$Om© H$mo AZoH$ H$m`m] _| Cn`moJ H$aVo h¢ &

CXmhaUmW© {Ibm¡Zo _| Mm~r ^aVo g_`
Cg_| Cnm{O©V D$Om© Jm‹S>r H$mo YaVr na MbZo Ho$
{bE ghm`H$ ~ZVr h¡&

{ñW{VO D$Om© H$s ñnñQ> AdYmaUm Ho$ {bE
{ZåZ{b[IV CXmhaUm| H$mo Xo{IE &

{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn{H« $`mH$bmn-5

VZo a~a ~¢S> H$s D$Om© H$m {ZarjU
EH$ a~a ~¢S> br{OE & BgHo$ EH$ {gao H$mo

nH$‹S>H$a Xÿgao {gao go It{ME a~‹S> ~¢S> {IM OmVm
h¡ V~ CgHo$ EH$ {gao  H$mo N>mo{‹S>E&

Š`m hmoVm h¡?
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{H$gr D±$MmB© na dñVw H$s pñW{VO D$Om©{H$gr D±$MmB© na dñVw H$s pñW{VO D$Om©{H$gr D±$MmB© na dñVw H$s pñW{VO D$Om©{H$gr D±$MmB© na dñVw H$s pñW{VO D$Om©{H$gr D±$MmB© na dñVw H$s pñW{VO D$Om©
`m Jwê$Ëdr` {ñW{VO D$Om© …`m Jwê$Ëdr` {ñW{VO D$Om© …`m Jwê$Ëdr` {ñW{VO D$Om© …`m Jwê$Ëdr` {ñW{VO D$Om© …`m Jwê$Ëdr` {ñW{VO D$Om© …

dñVw H$mo {H$gr D±$MmB© VH$ CR>mZo _| CgH$s
D$Om© _§o d¥{Õ hmoVr h¡ BgH$m H$maU h¡ {H$ BgH$mo
D$na CR>mZo _| Bg na Jwê$Ëd Ho$ {dê$Õ H$m ©̀ {H$`m
OmVm h¡& Bg àH$ma H$s dñVw _| {dÚ_mZ D$Om© H$mo
Jwê$Ëdr` {ñW{VO D$Om© H$hVo h¢

{MÌ{MÌ{MÌ{MÌ{MÌ-14

 ^y{_ go D$na {H$gr {~§Xÿ na {H$gr dñVw H$s
Jwê$Ëdr` {ñW{VO D$Om© GÃ dñVw H$mo ̂ y{_ go Cg
{~ÝXþ VH$ CR>mZ| _| Jwê$Ëdr` ~b Ho$ {déÕ {H$E
JE H$m ©̀ Ûmam n[a^m[fV H$aVo h¢ &

EH$ (M) Ðì`_mZ H$s dñVw Ho$ ~mao _| {dMma
H$s{OE & _mZ br{OE Bgo YaVr go EM D±MmB©
(h) VH$ D$na CR>m`m OmVm h¡& Eogm H$aZo Ho$
{bE EH$ ~b H$s Amdí`H$Vm h¡& dñVw H$mo CR>mZoo
Ho$ {bE Amdí`H$ Ý ỳZV_ ~b dñVw Ho$ ^ma Ho$
~am~a AWm©V (mg) h¡& dñVw _| Bg na {H$E JE
H$m ©̀ Ho$ ~am~a D$Om© Cnm{O©V hmoJr& _mZ br{OE
{H$ ìmñVw na Jwê$Ëdr` ~b Ho$ {dê$Õ {H$`m J`m
H$m ©̀ ‘W’ h¡ V~ {H$`m J`m H$m ©̀&

                W  = ~b x {dñWmnZ
                              = mg x h

                              = mgh.

{H«$`mH$bmn-6

{Z{íMV D$±MmB© VH$ CR>mE JE dñVw H$s
D$Om© H$m {ZarjU

  EH$ ^mar J|X br{OE & aoV H$s _moQ>r Jrbr
MmXa na {d[^ÝZ D$MmB`m| go O¡go 25 go._r.1.5

_r. VH$ boH$a ZrMo N>mo{S>E & J|X Ûmam aoV na
{Z{_©V JS²>T>o H$s JhamB©`m| H$m {ZarjU H$s{OE&
BZ JS²>T>m| H$s JhamB`m| H$s VwbZm H$s{OE&

•  AmnZo Š`m XoIm ?
•  AmnH$mo J–o H$s JhamB© VWm J|X H$s D±$MmB© _|

H$moB© g§~§Y {XImB© {X`m ?
 Hw$N> dñwVE± AmH¥${V n[adV©Z _| D$Om© àmßV

H$aVr h¡ O¡go {H$ YZwf VWm {Ibm¡Zo H$s Mm~r&
H$^r-H$^r dñVwE§ AnZr {ñW{V n[adV©Z go ^r
D$Om© àmßV H$aVr h¡& Bgo AmnZo {H«$`m-H$bmn 7
_| XoIm hmoJm &

 A~ h_ {Zå_ CXmhaUm| H$m AÜ``Z H$a|Jo &

 H$sb H$mo bH$‹S>r _| R>moH$Zo Ho$ {bE h_
hWm¡‹S>r H$m Cn`moJ H$aVo h¢ & ̀ {X hWm¡S>r H$mo {g\o$
H$sbo na aIZo go {H$b em`X hr A§Xa Om òJr&

 O¡go hr h_ hWm¡‹S>r H$mo D±$MmB© VH$ CR>mVo h¢
Cg_| D$Om© ~T>Vr h¡ `h D$Om© hWm¡‹S>r H$s {deof
{ñW{V (D±$MmB©) Ho$ H$maU àmßV hmoVr h¡&

 {H$gr dñVw Ûmam CgH$s {ñW{V AWdm {dÝ`mg
_| n[adV©Z Ho$ H$maU àmßV D$Om© H$mo {ñW{VO
D$Om© H$hVo h¢ &
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Š`m|{H$ dñVw na {H$`m J`m H$m ©̀ ‘ mgh’ Ho$
~am~a h¡, Bg{bE dñVw H$mo ‘mgh’ BH$mB© Ho$
~am~a D$Om© Cnm{O©V hmoJr& ̀ h dñVw H$s {ñW{VO
D$Om© ‘h’ Ho$ {bE h¢&

 P.E. = mgh.

{dMma {d_e©

• Š`m A§Vam©îQ´r` A§V[aj H$oÝÐ H$s H$moB©
Jwê$Ëdr` pñW{VO D$Om© hmoVr h¡?

C$XmhaUC$XmhaUC$XmhaUC$XmhaUC$XmhaU -7

2 {H$.J«m. Ðì`_mZ H$r EH$ dñVw H$mo YaVr go
2 _r. H$s D±$MmB© VH$ CR>m`m J`m h¡&.
[g=9.8m/s2] go dñVw H$r {ñW{VO D$Om© H$mo kmV
H$s{OE
hbhbhbhbhb
dñVw H$m Ðì`_mZ, m = 2 {H$.J«m.
D±$MmB© , h = 2 _r.
Jwê$Ëdr` ËdaU g = 9.8 m/s2

dñVw H$s {ñW{VO D$Om©,
P.E. = m g h

                                 = (2) (9.8) (2)
         = 39.2 J

C$XmhaUC$XmhaUC$XmhaUC$XmhaUC$XmhaU  8
1  {H$.J«m. Ðì`_mZ dmbr nwñVH$ H$mo ‘h’

D±$MmB© VH$ CR>m`m J`m h¡& `{X CgH$s {ñW{VO
D$Om© H$mo 49 J, VH$ ~T>m`m J`m Vmo CgH$s D$±MmB©
d¥[Õ H$mo kmV H$s{OE &
hbhbhbhbhb
pñW{VO D$Om© _| d¥[Õ = mgh

`h h¡          mgh   = 49 J
               (1)(9.8)h   = 49 J

D±$MmB© _o§ d¥{Õ, h = (49) / (1x 9.8)

                                   = 5 _r.

 `m§[ÌH$ D$Om©
dñVw H$s J{VO VWm {ñW{VO D$Om© H$m `moJ

`m§{ÌH$ D$Om© H$hbmVm h¡&
{ZåZ{b{IV CXmhaUm§o na Ü`mZ Xr{OE &
hdmB© OhmO H$s J{VO D$Om© {dam_ AdñWm

_o eyÝ` hmoVr h¡ O~ dh YaVr na I‹S>m h¡ CgH$s
{ñW{VO D$Om© ^r eyÝ` hr _mZr OmEJr & AV…
{dam_ AdñWm _| hdmB© OhmO H$s §̀m{ÌH$ D$Om©
eyÝ` hmoJr& O~ `hr hdmB© OhmO CaVm h¡ V~
Cg_| J{VO D$Om© VWm {ñW{VO D$Om© XmoZm§o nm`r
OmVr h¡& BZ XmoZm§o H$m `moJ\$b hr hdmB© OhmO
H$s `§m[ÌH$ D$Om© hmoJr &

D$Om© H$m g§aúmU
àH¥${V _| h_o D$Om© ê$nm§VaU Ho$ AZoH$ CXmhaU

XoIZo H$mo {_bVo h¡& gỳ © D$Om© H$m g~go ~‹S>m
àmH¥${VH$ AmYma h¡& gy`© go àmßV gm¡a D$Om© H$m
ê$nm§VaU àH$me D$Om©, Cî_r` D$Om© VWm ndZ
D$Om© Ho$ ê$n _| hmoVo h¢&

BgHo$ A{V[aŠV h_mao OrdZ _| Eogo H$B©
KQ>ZmE± KQ>Vr h¡ {Og_| H$n‹S>o BñÌr _o {dÚwV D$Om©
H$m Cî_r` D$Om© _| ê$nm§VaU hmoVm h¡ Am¡a Q>mM© _|
amgm`{ZH$ D$Om© H$m àH$me D$Om© _| ê$nm§VaU
hmoVm h¡&

     {H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn{H«$`mH$bmn-7

 àH¥${V VWm X¡Z§{XZ OrdZ _| D$Om© Ho$
ê$nm§VaU H$s gyMr ~ZmZm

X¡Z§{XZ OrdZ {H«$`m VWm àH¥${V _| hmoZo dmbo
{d[^ÝZ D$Om© ê$nm§VaU H$s MMm© H$s{OE VWm
àmH¥${VH$ D$Om© ê$nm§VaU Am¡a X¡{ZH$ OrdZ Ho$
D$Om© ê$nm§VaU H$mo AbJ H$s{OE&
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Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m -2: àH¥${V _| hmoZooo dmbo D$Om© H$m ê$nm§VaU

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. àH¥${V H$s D$Om© ê$nm§VaU dmbr KQ>ZmE±àH¥${V H$s D$Om© ê$nm§VaU dmbr KQ>ZmE±àH¥${V H$s D$Om© ê$nm§VaU dmbr KQ>ZmE±àH¥${V H$s D$Om© ê$nm§VaU dmbr KQ>ZmE±àH¥${V H$s D$Om© ê$nm§VaU dmbr KQ>ZmE±

1 gy`© go àmßV Cî_r` D$Om© H$mo nm¡Yo agm`{ZH$ D$Om© _| ~XbH$a ^moOZ ~ZmZo Ho$
Ho$ {bE Cn`moJ _| bmVo h¢ &

2

3

4

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m -3 X¡{ZH$ OrdZ _| hmoZo dmbo D$Om© ê$nm§VaU

H«$.g§.H«$.g§.H«$.g§.H«$.g§.H«$.g§. D$Om© ê$nm§VaU dmbr KQ>ZmE±D$Om© ê$nm§VaU dmbr KQ>ZmE±D$Om© ê$nm§VaU dmbr KQ>ZmE±D$Om© ê$nm§VaU dmbr KQ>ZmE±D$Om© ê$nm§VaU dmbr KQ>ZmE± D$Om© ê$nm§VaU H$m Cn`moJ H$aZoD$Om© ê$nm§VaU H$m Cn`moJ H$aZoD$Om© ê$nm§VaU H$m Cn`moJ H$aZoD$Om© ê$nm§VaU H$m Cn`moJ H$aZoD$Om© ê$nm§VaU H$m Cn`moJ H$aZo
                     dmbo CnH$aUdmbo CnH$aUdmbo CnH$aUdmbo CnH$aUdmbo CnH$aU

1 {dÚwV D$Om© H$m `§m{ÌH$ D$Om© _| énm§VaU {dÚwV n§Io

2

3

4

{ZåZ àíZm| H$s MMm© AnZo {_Ìm| Ho$ gmW
H$s{OE &

• hao nm¡Yo AnZm ^moOZ H¡$go V¡̀ ma H$aVo h¢?
• H$mò bm VWm noQ́>mo{b`_ O¡go BªYZ H¡$go {Z_m©U

hmoVo h¢?
• àH¥${V Ho$ Ob MH«$ _o {H$g àH$ma D$Om© N˛Á

ê$nm§VaU hmoVm h¡?
h_ àH¥${V _| hmoZo dmbo Xÿgao D$Om© ê$nm§VaU

H$mo XoI|Jo CXmhaUmW© D$±MmB©`mo na O_m ~\©$ Ob
Ho$ D$Om© Ho$ ê$n _| n[ad{V©V hmoH$a g_wÐ H$s Amoa
~T>Vm h¡& Bg à{H«$`m _| {ñW{VO D$Om© H$m
ê$nm§VaU J{VO D$Om© _| hmoVm h¡& h_ J{VO
D$Om© H$mo {dÚwV D$Om© _| ê$nm§V[aV H$aVo h¢ &

_¥V nm¡Yo _r{b`Z dfm] VH$ YaVr _| X~o
ahVo h¡o do noQ´>mo{b`_ d H$mo`bo O¡go BªYZ ê$n _o§
~XbVo h¡ CZ_| agm`{ZH$ D$Om© {Z{hV hmoVr h¡&

h_mao Ûmam Im`m OmZo dmbm ^moOZ nm¡Ym| Ho$
AmYma `m OmZdamo Ho$ AmYma go àmßV hmoVm h¡&

O~ h_ ̀ h ̂ moOZ ImVo h¡ Vmo Hw$N> agm`{ZH$
à{H«$`mE§ hmoVr h¡ VWm ̂ moOZ _| {dÚ_mZ agm`{ZH$
D$Om© h_mao eara Ho$ [bE Amdí`H$ D$Om© Ho$ê$n _|
n[ad{V©V hmoVr h¡& O¡go O~ h_ MbVo h¡,Xm¡‹S>Vo
`m ì`m`m_ H$aVo h¡ V~ dh D$Om© _| n[ad{V©V
hmo OmVr h¡&
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   {H«$`mH$bmn- 8

`m§[ÌH$ D$Om© H$m g§ajU
 50-60  go._r. bå~m añgr br{OE CgHo$

EH$ {gao na ^mar J|X H$mo Omo{‹S>E, Xÿgao {gao H$mo
Xrdma _| bJo H$sb na {MÌ-15  _| XemE± AZwgma
bQ>H$mB©E &

     {MÌ{MÌ{MÌ{MÌ{MÌ-15

 A~ Jmobo `m gab XmobH$ H$mo EH$ Amoa A1

VH$ ItMH$a N>mo‹S>|  ( {MÌ-15)

 AmnZo Š`m XoIm ?

 A~ XmobH$ AmdV©Z H$aZo bJVm h¡ & AWm©V
Jmobm {~ÝXþ EH$ ñWmZ go Xÿgar ñWmZ VH$ [\$a
{~ÝXþ A2  VH$ AmVm h¡ ̀ h AmdV©Z MbVo ahVo h¢
• A Jmobo H$s {ñW{VO D$Om© Ý ỳZV_ VWmA1   na

A{YH$V_ hmoVr h¡& Š`mo{H$ Jmobm dhm± na
AnZr CÀMV_ D$±MmB© H$s {ñW{V na nhþ§MVm
h¡&

• O~ h_ Jmobo H$mo {~ÝXw (A1) go N>mo‹S>Vo h¡§ V~
CgH$s {ñW{VO D$Om© KQ>Vr h¡ VWm J{VO
D$Om© Yrao-Yrao ~T>Zo bJVr h¡&

• O~ Jmobm A {~ÝXþ na nhþ±MVm h¡ V~ CgH$s
J{VO D$Om© A[YH$V_ VWm {ñW{VO D$Om©
Ý ỳZV_ hmoVr h¡&

• O¡go hr Jmobm A  go A1 H$s Amoa ~T>Vm h¡ ,
V~ Yrao-Yrao CgH$s [ñW{VO D$Om© ~T>Vr h¡
Am¡a dh A2 na AnZr MaU gr_m na nhþ±MVr
h¡&
hdm H$m Kf©U ZJÊ` _mZm Om` Vmo {H$gr

^r {~ÝXþ na Hw$b D$Om©, {ñW{VO D$Om© Am¡a
J{VO D$Om© Ho$ `moJ Ho$ ~am~a hmoVr h¡& Bg
àH$ma {H$gr ^r {ZH$m` _| Hw$b D$Om© h_|em
{ñWa ahVr h¡&

{H$gr dñVw H$s J{VO D$Om© Z Vmo CËnÝZ
H$s Om gH$Vr h¡ Am¡a Z hr ZîQ> H$s Om gH$Vo h¡
CH$m EH$ ê$n go Xÿgao ê$n _| n[adV©Z hmoVm h¡&

Bgr H$mo D$Om© Ho$ g§ajU H$m {Z`_ H$hVo h¢&
O~ h_ J|X H$mo Hw$N> D±$MmB© go ZrMo H$s Amoa

\|$H$Vo h¢ V~ CgH$s Jwê$Ëdr` {ñW{VO D$Om© H$_
hmoVr h¡ bo{H$Z O~ J|X _| J{V AmVr h¡ V~
CgH$s J{VO D$Om© ~T>Vr h¡& AV… h_ XoIVo h¢
{H$ {H$gr qnS> Ho$ _wŠV ê$n go {JaVo g_` Cg_|
pñW{VO VWm J{VO XmoZm| D$OmE± {dÚ_mZ hmoVr
h¡&

Š`m _wŠV qnS> Ho$ Ûmam Bg {Z`_ H$m àXe©Z
{H$`m Om gH$Vm h¡&

M{bE A~ h_ X|I| &

   {H«$`mH$bmn-9

uƒußãå HÂYÁFÆÁı Ãz uT∫åz ƒÁ¬y ƒÀoÏEÁzÊ
N˛y NÏ˛¬ H\Á| N˛Áz |rÁo N˛∫åÁ

20 {H$.J«m. Ðì`_mZ H$mo H$moB© qnS> 4 _r. H$s
D±$MmB© go _wŠV ê$n go {Jam`m OmVm h¡& {ZåZ
gmaUr Ho$ AZwgma àË`oH$ {ñW{V _| {ñW{VO

A
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qnS> H$s D±$MmB©
(_r.)

dñVw H$m doJ
{d[^ÝZ D$MmB`m|

go

{ñW{VOD$Om©
Ep= mgh
(Oyb _|)|

J{VO D$Om©
Ek = mv2 /2

(Oyb _|)

Hw$b D$Om©
( Ep+ Ek)

(Oyb _|)

D$Om© VWm J{VO D$Om© H$s JUZm H$aHo$ gm[aUr Ho$ [aŠV ñWmZm§o H$mo ^[aE& (g = 10 ms-2 br{OE)

Vm{bH$mVm{bH$mVm{bH$mVm{bH$mVm{bH$m-4

4.0 0

3.55 3

3.0 √ 20

2.35 √ 33

0.8 8
• _wŠV qnS> H$s Hwb D$Om© Ho$ ~mao _| Amn Š`m

H$h|Jo ?
• Š`m Bg_| D$Om© H$m g§ajU hþAm&

$$$$$   {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©

• H$moB© AmnH$mo H$moB© J|X ̀ h H$hH$a ~oMVm h¡
{H$ dh CVZr D$§MmB© VH$ CN>mbVm h¡
{OVZr D$±MmB© go Cgo \o$H$m OmVm h¡& Š`m
Amn Bg J|X H$mo IarXmoJo hm¡ `m Zhr
H$maU g{hV g_PmBE &

• `{X EH$ J|X H$mo {H$gr D±$MmB©  go ZrMo H$s
Am¡a bwT>H$m`m  OmVm h¡ Vmo ZrMo H$s Amoa
CgH$s J{V 4 _r./go. h¡& ~mX _| Cgo
[\$a go bwT>H$m`m OmVm h¡ A~H$s ~ma
CgH$s Ama§[^H$ doJ eyÝ` Zhro hmoJm& CgH$m
Ama§{^H$ doJ 3 _r./go.  h¡& dh ZrMo H$s
Amoa {H$VZr VoOr go nhþ±MoJr &

e{ŠVe{ŠVe{ŠVe{ŠVe{ŠV
h_mao X¡{ZH$ OrdZ _| AbJ-AbJ g_` na

{d[^ÝZ {H«$`mE§ XoIZo H$mo {_bVr h¡& EH$
e{ŠVembr [aŠem MmbH$ AnZr OJh na Cggo

OëXr nhþ±MoJm Omo ì`{ŠV Xþ~bm-nVbm hmoVm h¡&
H$^r-H$^r h_ XoIVo h¢ {H$ h_mao Ka Ho$ J«¢S>a _|
1 {H$.J«m. Xmb H$mo {ngZo Ho$ {bE n‹S>mogr Ho$ J«¢S>a
go Á`mXm g_` bJVm h¡&

• Š`m h_ g^r Ho$ H$m ©̀ H$aZo H$s j_Vm
g_mZ hmoVr h¡?

• Š`m H$m ©̀ H$aVo g_` bJm ò J ò ~b na
h_oem g_mZ D$Om© H$m ì`` hmoVm h¡?

• EH$ H$m ©̀ H$aVo g_` Š`m _erZo g_mZ
D$Om© H$m Cn`moJ `m ñWmZm§VaU H$aVo h¢&

AmBE Bgo h_ {ZåZ CXmhaUm| go g_P| &

ahr™ AnZo ̂ dZ H$s nhbr _§{Ob H$s _aå_V
H$admZm MmhVm Wm& _OXÿa Ho$ H$hZo na dh 100

BªQ>o _§JdmVm h¡& EH$ _OXÿa H$mo BÝh| ZrMo go D$na
bo OmZo Ho$ {bE H$hm J`m h¡& _OXÿa Bgo EH$ K§Q>o
_| nyam H$aVm h¡ VWm é.150/- H$m ©̀ H$s _OXÿar
_m§JVm h¡?

Xÿgao {XZ ahr_ go _aå_V Ho$ {bE Am¡a 100

B©Q>o bmZo Ho$ {bE H$hm J`m h¡& ahr_ 100 B©>>±Q>o
bmH$a D$na MT>Zo Ho$ {bE {H$gr _OXÿa H$mo
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H$hVm h¡&$CgHo$ H$m ©̀ H$mo nyam H$a dh 300/-

_OXÿar _m§JVm h¡& V~ ahr_ H$hVm h¡& H$b Bgr
H$m ©̀ Ho$ {bE _¡Zo {g\©$ 150/- {X ò h¡&V~ _OXÿa
VH©$ noe H$aVm h¡ Am¡a H$hVm h¡ {H$ _¡Zo A{YH$
K§Q>m| VH$ H$m_ {H$`m h¡ Bg{bE _wPo A[YH$
_OXÿar {_bZr Mm{hE&
  •  Bg_| {H$gH$s Xbrbo A[YH$ VH©$ g§JV h¡?
• Š`m XmoZm| {ñW{V`m| _| {H$`m J`m H$m ©̀ g_mZ

h¡?
• XmoZm| Ho$ H$m ©̀ H$aZo H$sXa _o Š`m| A§Va nm`m

J`m ?
CnamoŠV CXmhaUm| _| {H$`m J`m H$m ©̀ g_mZ

h¡& bo{H$Z H$m ©̀ H$aZo _| bJo g_` _|§ A§Va nm`m
J`m h¡&AWm©V H$m ©̀ H$aZo H$s Xa AbJ h¡&

EH$ e{ŠVembr ì`{ŠV {H$gr {XE hþE H$m ©̀
H$mo Xÿgao H$_Omoa ì`{ŠV H$s Anojm H$_ g_` _|
nyam H$a gH$Vm h¡& Cgr àH$ma e{ŠVembr _erZ
Xÿgao _erZm| go H$_ g_` _| H$m ©̀ H$mo nyam H$aVr h¡&

h_ _moQ>a~mBH$ VWm _moQ>aH$ma O¡gr _erZm|
H$r e{ŠV Ho$ ~mao _| ~mV H$aVo h¡& BZ dmhZm| Ho$
dJuH$aU H$m AmYma `h h¡ {H$ ò {H$VZr VoOr go
D$Om© n[adV©Z `m H$m ©̀ H$aVo h¢ & e{ŠV {H$E JE
H$m ©̀ H$s J{V H$mo _mnVr h¡&

H$m ©̀ H$aZo H$s J{V `m D$Om© ê$nm§VaU H$s
J{V H$mo e{ŠV H$hVo h¢ &

`{X H$moB© A{^H$Vm©  t,g_` _| W H$m`©
H$aVm h¡ Vmo e{ŠV H$m _mZ hmoJm

e{ŠV= H$m ©̀ / g_`
P = W/t
e{ŠV H$m _mÌH$ dmQ> h¡ VWm BgH$m àVrH$

‘W’ h¡ &

1 dmQ> Cg A{^H$Vm© H$s e{ŠV hmo Omo 1
goH|$S> _| 1 Oyb H$m ©̀ H$aVm h¡&

h_ D$Om© ñWmZm§VaU H$s CÀM Xam| H$mo {H$bmodmQ>
_| ì`ŠV H$aVo h¢ &

   1 {H$bmodmQ>(kW)     1000 dmQ>(W)
           1kW        1000 J. s-1

{dMma-{d_e©{dMma-{d_e©{dMma-{d_e©{dMma-{d_e©{dMma-{d_e©
• ~b F1  Ûmam {H$`m J`m H$m ©̀ Xÿgao ~b F2

H$s Anojm A[YH$ h¡ V~ Š`m ̀ h Amdí`H$
h¡ {H$ F1 Ûmam ñWmZm§V[aV e{ŠV F2  H$s
Anojm A[YH$ hmo? Š`m| ?

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU  9
EH$ ì`{º$ 420 J H$m`© H$mo 5 {_ZQ> _| nyam

H$aVm h¡ & CgHo$ Ûmam H$s JB© e{ŠV H$m n[aH$bZ
H$r{OE&
hbhbhbhbhb
ì`{ŠV Ûmam {H$`m J`m H$m ©̀ W = 420 J
H$m ©̀ H$aZo Ho$ {bE bJm g_`

       t = 5 {_. = 5 x 60 go. = 300 go.
e{º$, P = W / t
                                = 420/300 = 1.4 W
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU  10

EH$ ñÌr 250 J H$m ©̀ H$mo 4   goH|$S> _| H$aVr
h¡ Vmo ~VmBE {H$gZo A[YH$ e{ŠV H$m ì``
{H$`m?
hbhbhbhbhb
e{ŠV P = W / t
ñÌr Ho$ Ûmam ì`` e{ŠV=250/10=25W
bS>Ho$ Ho$ Ûmam ì`` e{ŠV= 100/4 = 25W

XmoZm| Zo g_mZ e{ŠV H$m ì`` {H$`m h¡&
AWm©V XmoZm| Ho$ H$m`© H$aZo H$s Xa EH$ hr h¡&
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H\Á| Nz˛ ÀfiÁzo:

uN¿̨ ÆÁN˛¬Áú 8 ™ı EÁúåz tzQÁ uN˛ H\Á| LN˛ øú Ãz

tÓÃ∫z ™ı ÀsÁåÁÊou∫o “Ázoy “{@ H\Á| uƒußãå øúÁı ™ı úÁÆy

\Áoy “{@ LN˛ Ãz tÓÃ∫z øúÁı ™ı H\Á| N˛Á øúÁÊo∫m “ÁzoÁ

∫“oÁ “{@ GtÁ“∫m, åÁu∫Æ¬ Nz˛ úzg Ãz uåYz uT∫oz

åÁu∫Æ¬ N˛Áz tzuQL GÃN˛y uÀsuo\ H\Á|, Tuo\ H\Á|

™ı øúÁÊou∫o “Ázoy “{@ FÃ üuN¿̨ ÆÁ ™ı H\Á| øúÁÊo∫m N˛Á

ÀfiÁzo TÏªnƒÁN˛ |m §¬ “{@

H\Á| N˛Á ÀfiÁzo ƒ“ “ÁzoÁ “{ \Áz ¬Ê§z Ã™Æ oN˛

úÆÁ|õo ™ÁfiÁ ™ı H\Á| ütÁå N˛∫oÁ “{@

• H\Á| N˛Á Ã§Ãz EXZÁ ÀfiÁzo N˛Á{åÃÁ “{?

Få ¬qmÁı Nz˛ EÁáÁ∫ ú∫ “™ H\Á| Nz˛ EXZz ÀfiÁzo

Nz˛ §Á∫z ™ı Ã™^ıTz@

¾ ÀfiÁzo EÁÆoå üuo FN˛ÁF| ÆÁ ¸√Æ™Áå FÁN˛F| ú∫

EuáN˛o™ N˛ÁÆ| N˛∫oÁ “{@

¾ ƒ“ ÃÀoÁ EÁ{∫ Ã∫¬oÁ Ãz üÁõo “ÁzoÁ“{@

¾ \Áz Ã∫¬oÁ Ãz GúÆÁzTy, ÃÊT¿“yo osÁ ÀsÁåÁÊou∫o

“ÁzoÁ “{@

¾ ƒ“ EnÆuáN˛ uN˛¢˛ÁÆoy osÁ ãÆÓåo™ ÆÁ å Nz˛

§∫Á§∫ ütÓ m N˛Á N˛Á∫N˛ “ÁzTÁ@

F|Êáå

• H\Á| N˛Á N˛Á{åÃÁ ÀfiÁzo ßÁz\å §åÁåz Nz˛ u¬L

GúÆÁzTy “ÁzoÁ “{?

• H\Á| N˛Á N˛Á{åÃÁ ÀfiÁzo ƒÁ“åÁı Nz˛ u¬L GúÆÁzTy

“ÁzoÁ “{?

• Få H\Á| Nz˛ ÀfiÁzoÁz N˛Áz MÆÁ N˛“oz “{?

Gú∫ÁzMo N˛ÁÆÁż N˛Áz N˛∫åz Nz̨  u¬L L.P.G., Nz̨ ∫ÁzuÃå,

¬N˛gy, úzb~Áz¬, N˛ÁzÆ¬Á EÁut N˛Á GúÆÁzT uN˛ÆÁ \ÁoÁ

“{ Få H\Á| Nz˛ ÀfiÁzoÁz N˛Áz F|Êáå N˛“oz “{@

• EuáN˛o∫ Æz FÊáå N˛“ÁÂ Ãz üÁõo “Ázoz “{?

“™ \Áåoz “{ uN˛ Få™ı Ãz EuáN˛o∫ F|Êáå úw·ƒy N˛y

Ão“ Nz̨  åyYz Ãz üÁõo “Ázo “{ Fã“ı \yƒÁ∆™ F|Êáå N˛“oz

“{@

• Æz \yƒÁ∆™ F|Êáå N{˛Ãz uåu™|o “Ázzoz “{?

úzg-úÁ{áz, \yƒ-\ÊoÏ osÁ EãÆ \yuƒo üÁmyÆÁı N˛Áz

™wnÏÆÏ Nz˛ ú≈YÁoΩ NÏ˛Z üÁNw˛uoN˛ EÁútÁEÁzÊ N˛Áz ™wnÆÏ Nz˛

ú≈YÁoΩ NÏ˛Z üÁNw˛uoN˛ EÁútÁEÁzÊ Nz˛ N˛Á∫m u™bΩby Nz˛

uåYz ¬Ê§z Ã™Æ oN˛ t§z ∫“oz “{@ Ã™Æ Nz̨  ÃÁs Gå ú∫

áÓ¬, u™bΩby, NÓ˛gÁ N˛Y∫Á \™ \ÁoÁ “{@

EÁMÃy\å N˛y EåÏúuÀsuo, GXY tÁ§ H…™Á osÁ

§ÁMb∫yÆÁ N˛y uN¿˛ÆÁ Ãz Æ{ \{uƒN˛ útÁs| \yƒÁ∆™ ™ı

úu∫ƒuo|o “Ázoz “{@

• \yƒÁ∆™ N˛Áz §åÁåz ™zÊ GúÆÁzTy H\Á|ÀfiÁzo N˛Á{åÃÁ

“{?

“™ \Áåoz “{ uN˛ úzg-úÁ{áz osÁ \yƒ-\ÊoÏ ÃÁ{∫

H\Á| Nz˛ GúÆÁzT Ãz §joz “{ Få \{uƒN˛ útÁsÁz˙ ™ı Æ“

ÃÁ{∫ H\Á| Ã™ÁÆy “Ázoy “{@ \Áz ™yu¬Æå ƒ Áz˙ Ãz

üÁNw˛uoN˛ o∫yNz˛ Ãz GÃ™ı Ã™Áoy “{@
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• Æut “™ ¬Ê§z Ã™Æ oN˛ Få F|ÊáåÁı N˛Á GúÆÁzT N˛∫ıTz

oÁz MÆÁ ƒz Qn™ “Áz \ÁLÂTz?

• utÆz F|Êáå Qn™ “Áz \ÁÆ oÁz GÃN˛Á tÓÃ∫Á uƒN˛¡ú

MÆÁ “ÁzTÁ?

Få F|ÊáåÁı N˛Áz Nw˛ufi™ uƒuá Ãz Gnúãå å“Î uN˛ÆÁ

\ÁoÁ “{@ Æut Æz Qn™ “Áz \ÁÆ oÁz GåN˛Áz ∆yV¿oÁ Ãz å“Î

§t¬Á \Á ÃN˛oÁ “{@ FÃu¬L H\Á| Nz˛ Få ÀfiÁzoÁz N˛Áz

Eå uƒN˛∫myÆ ÀfiÁzo N˛“oz “{@

   uƒYÁ∫-uƒ™∆|

úzgÁz N˛Áz N˛ÁbN˛∫ üÁõo “Ázåz ƒÁ¬y ¬N˛gy H\Á| Nz˛

åƒyN˛∫myÆ ÆÁ EåƒyN˛∫myÆ ÀfiÁzo “{? MÆÁı?

H\Á| Nz˛ åƒyN˛∫myÆ ÀfiÁzo

• MÆÁ H\Á| N˛Á N˛ÁzF| LzÃÁ ÀfiÁzo “{ \Áz N˛ßy Qn™ å“Î

“ÁzoÁ?

• Få ÀfiÁzoÁı Ãz H\Á| üÁõo N˛∫åz Nz˛ uƒuáÆÁÂ N˛Á{åÃy

“{?

“™ı úoÁ “{ uN˛ ÃÓÆ| H\Á| N˛Á ™ÏPÆ ÀfiÁzo “{@ “™åz

ú“¬z “y YYÁ| N˛y “{ uN˛ \yƒÁ∆™ F|Êáå ÃÁ{∫ H\Á| Nz˛

™tt Ãz “y üÁõo “Ázoz “{@

1) ÃÁ{∫ H\Á| :-

ÃÓÆ| H\Á| N˛Á ™ÏPÆ ÀfiÁzo “{@ ÃÓÆ| Ãz üÁõo H\Á| ÃÁ{∫

H\Á| N˛“¬Áoy “{@ ƒo|™Áå ™ı ÃÓÆ| ÃÁáÁ∫moÆÁ 5

§yu¬Æå üuo ƒ | N˛y t∫ Ãz ÃÓÆ| N˛y uN˛∫mı ¢{˛¬Á ∫“Á

“{@ 5 u§u¬Æå ƒ Áz˙ oN˛ ƒ“ H\Á| N˛Áz ütÁå N˛∫oÁ

∫“zTÁ@ ∆Á{∫ H\Á| N˛Á §“Ïo N˛™ u“ÀÃÁ ÃÁáÁ∫moÆÁ

Fig. 16

47% “y úw·ƒy oN˛ ú“ÏÂYoÁ “{@ ∆z  ƒÁÆÏ ™lg¬ ™ı

ú∫Áƒuo|o “Áz \ÁoÁ “{@ 1 ƒ | ™ı ßÁ∫o 5000 b~yu¬Æå

KWH H\Á| ÃÓÆ| Ãz üÁõo N˛∫åÁ “{@ “™Á∫z tz∆ N˛Áz Æut

EÁÃ™Áå ÃÁ¢˛ “Áz oÁz EÁ{Ão™ 4 Ãz 7kwh/m2 H\Á|

üuoutå üÁõo “Ázoy “{@

ƒ{rÁuåN˛Áı åz ÃÁ{∫ H\Á| Ãz ßÁz\å §åÁåz Nz̨  u¬L osÁ

uƒtΩÆÏo Nz˛ øú ™ı GúÆÁzT N˛∫åz Nz˛ u¬L GúN˛∫mÁıN˛Áz

uƒN˛uÃo uN˛ÆÁ “{@ Æz GúN˛∫m ÃÁáÁ∫moÆÁ ÃÁ{∫ NĮ̈ N˛∫,

ÃÁ{∫ ƒÁb∫ u“b∫ osÁ ÃÁ{¬Á∫ §{b∫y “{@

ÃÁ{∫ §{b∫y :-

ÃÁ{∫ §{b∫y ÃÁ{∫ H\Á| N˛Áz uƒtΩÆÏoyÆ H\Á| ™ı úu∫ƒoy|o

N˛∫oz “{@ Få ÃÁ{∫ §{bu∫ÆÁı N˛Áz uÃ¬yN˛Áå §Áz∫Áå ú∫o

osÁ uÃ¬yN˛Á}å - EÁÃz|uåN˛ ú∫oÁı Nz˛ √ÆƒÀsÁúå Ãz

§åÁÆÁ \ÁoÁ “{@ FÃu¬L ÃÁz¬Á∫ ú{å¬ §åÁåz Nz̨  u¬L Få

§{b∫yÆÁı N˛Áz »zmy øú ™ı \ÁzgÁ \ÁoÁ “{ Æz §{bu∫ÆÁÂ §“Ïo

N˛™ ™ÁfiÁ ™ı uƒtΩÆÏo N˛Áz Ã™Áoz “{@

• ÃÁz¬Á∫ ú{å¬ Nz̨  uƒußãå GúÆÁzTÁz N˛y YYÁ| N˛yu\L?

• ÃÁ{∫ H\Á| Nz˛ ¬Áß osÁ “ÁuåÆÁı N˛Áz u¬uQL?
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2)  \yƒ ¸√Æ H\Á| (Bio Mass Energy) :
úzg-úÁ{áz osÁ \yƒ-\ÊoÏEÁzÊ Nz̨  ∆∫y∫ ™ı úÁÆz \ÁåzƒÁ¬Á

útÁs| \yƒ-¸√Æ N˛“¬ÁoÁ “{@ \§ \yƒ ™∫ \ÁoÁ “{
GÃN˛Á \yƒ ̧ √Æ V∫z¬Ï N˛ÁÆÁż ™ı F|Êáå Nz̨  øú ™ı GúÆÁzTy
“ÁzoÁ “{@

3)  §ÁÆÁz T{Ã (Bio - gas) :

§ÁÆÁzT{Ã H\Á| N˛Á åƒyN˛∫myÆ ÀfiÁzo “{ FÃz
™ÏPÆo: TÁÆÁı Nz˛ TÁz§∫ Ãz ™¬ útÁs|, ¢˛Ã¬Áı Nz˛
Eƒ∆z  osÁ Ãu£\ÆÁı Nz˛ √Æs| útÁs| EÁut Ãz §åÁÆÁ
\ÁoÁ “{ FÃ™ı  65% u™szå úÁÆÁ \ÁoÁ “{ EuáN˛o∫
ßÁz\å §åÁåz ™ı F|Êáå Nz˛ øú ™ı FÃN˛Á GúÆÁzT “ÁzoÁ
“{@ §ÁÆÁzT{Ã õ¬ÁÊb ™z ÊT{Ã Nz˛ GúÆÁzT Nz˛ ú≈YÁoΩ §Yz
Eƒ∆z  N˛Á QÁt Nz˛ øú ™ı FÃN˛Á GúÆÁzT “ÁzoÁ “{@

§ÁÆÁzT{Ã õ¬ÁÊb ™ı T{Ã Nz̨  GúÆÁzT Nz̨  ú≈YÁoΩ §Yz
Eƒ∆z  N˛Áz QÁt Nz̨  øú ™ı GúÆÁzT ™ı ¬ÁÆÁ \ÁoÁ “{@ u\Ã™ı
åÁFb~Áz\å osÁ ¢˛ÁÃ¢˛Áz∫o N˛y ™ÁfiÁ EuáN˛ “Ázoy “{@

4)  Ã™Ï¸ Ãz H\Á|:-
Ã™Ï¸ Ãz H\Á| tÁz øúÁı ™ı üÁõo “Ázoy “¯ (i) [ƒÁ∫-

ßÁbÁ H\Á| osÁ (ii) Ã™Ï¸y G…™yÆ H\Á|

(i) [ƒÁ∫-ßÁbÁ H\Á (Tidal Energy)

GXY [ƒÁ-ßÁbÁ Nz̨  Ã™Æ Ã™Ï̧ y \¬ N˛Áz uN˛åÁ∫Áı

ú∫ uÀso \¬Á∆Æ NĮ̈ gÁz ™ı ßz\Á \ÁoÁ “{ EÁ{∫ b∫§ÁFå

úåYMN˛yÆÁı N˛Áz VÏ™ÁN˛∫ uƒtΩÆÏo Gnúãå uN˛ÆÁ \ÁoÁ “{@

{MÌ{MÌ{MÌ{MÌ{MÌ-17

• [ƒÁ∫-ßÁbyÆ H\Á| Nz˛ ¬Áß osÁ “ÁuåÆÁı N˛y YYÁ|

N˛yu\L@

(ii) Ã™Ï̧ y H…™yÆ H\Á| (Ocean Thermal Energy)

Ã™Ï¸y Ão“ ú∫ úÁåy tΩƒÁ∫Á ÃÓQz N˛y T™y| N˛Áz

∆Ázu o uN˛ÆÁ \ÁoÁ “{ ¬zuN˛å Ã™Ï̧  N˛y T“∫ÁF| ™ı GÃN˛Á

oÁú™Áå §“Ïo N˛™ “ÁzoÁ “{@ Eo: Hú∫y Ão“ osÁ úÁåy

N˛y T“∫ÁF| Nz˛ ™ÜÆ oÁú™Áå ™ı EÊo∫ úÁÆÁ \ÁoÁ “{@

oÁú™Áå Nz̨  FÃ EÊo∫ N˛Áz Ã™Ï̧ y H…™yÆ H\Á| N˛“oz “{@

Ã™Ï̧ y H…™yÆ H\Á| úu∫ƒo|å ÃÊÆfi (Ocean Theral

Energy Conversion plant) N˛y Ã“ÁÆoÁ Ãz FÃ

H\Á| N˛Áz uƒtΩÆÏoyÆ H\Á| ™ı úu∫ƒoy|o uN˛ÆÁ \ÁoÁ “{@

5)  ßÓ-H…™yÆ H\Á| (Geo Thermal Energy):-
úw·ƒy N˛Á EÁÊou∫N˛ ßÁT §“Ïo “y T™| “ÁzoÁ “{ úw·ƒy

Nz̨  ßyo∫ T“∫ÁF| ™ı ú“ÏÂYåz ƒÁ¬Á \¬ ƒÁ…ú Nz̨  øú

{MÌ{MÌ{MÌ{MÌ{MÌ - 18

{MÌ{MÌ{MÌ{MÌ{MÌ 19
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™ı úu∫ƒuo|o “Ázoy “{@ FÃz T™y| osÁ uƒtΩÆÏo N˛y

EÁúÓuo| Nz˛ u¬L V∫Áı ™ı ßz\Á \ÁoÁ “{@ FÃ üN˛Á∫ Ãz

Gnúãå uƒtΩÆÏo H\Á| ÃÀoy osÁ ütÓ m∫u“o “Ázoy “{@

6)  úƒå H\Á| (Wind Energy):-

Tuo™Áå ƒÁÆÏ N˛Áz úƒå N˛“oz “{@ úƒå ™ı Tuo\

H\Á| úÁÆy \Áoy “{@ úƒå YuMN˛ÆÁı N˛y Ã“ÁÆoÁ Ãz

úƒå H\Á| N˛Áz úÁÆÁ \Á ÃN˛oÁ “{@

úƒå YuMN˛ÆÁı ™ı HÂYz QÊßÁzÊ ú∫ úÊQz N˛y o∫“

úuÆÁÂ ¬Ty “Ázoy “{ MÆÁıuN˛ “ƒÁ Nz˛ §“Áƒ ™ı ƒz

EÁÃÁåy Ãz VÓ™ ÃNz̨ @ úuÆÁı Nz̨  ∆Á°b ™ı LN˛ gÁÆåÁ™Áı

¬TÁ “ÁzoÁ “{, \Áz ÆÁÊufiN˛ H\Á| N˛Áz uƒtΩÆÏoyÆ H\Á| ™ı

úu∫ƒuo|o N˛∫oÁ “{@

FÃ üN˛Á∫ Ãz Gnúãå uƒtΩÆÏoyÆ H\Á| ütÓ m ∫u“o

“Ázoy “{@

7)  ú∫™ÁmÏ H\Á| (Atomic Energy):-

ú∫™ÁmÏ H\Á| N˛Áz åÁußN˛yÆ (ãÆÓuM¬Æ∫) H\Á|

ßy N˛“oz “{@ ú∫™ÁmÏ Nz˛ åÁußuN˛Æ úu∫ƒo|å ™ı “Ázåz

ƒÁ¬y ßÁ{uoN˛ uN¿˛ÆÁEÁzÊ N˛Áz åÁußN˛yÆ uN¿˛ÆÁÆz N˛“oz “{

Æ“ åÁußN˛yÆ H\Á|LÊ tÁz üN˛Á∫Áı Ãz üÁõo “Ázoy “{@

{MÌ{MÌ{MÌ{MÌ{MÌ - 20

1) åÁußN˛yÆ uƒQlgå (Nuclear Fission)

2) åÁußN˛yÆ ÃÊÆÁz\å (Nuclear Fussion)

1) åÁußN˛yÆ uƒQlgå (Nuclear Fission)

ƒ“ üuN¿̨ ÆÁ u\Ã™ı LN˛ ßÁ∫y ∫zugÆÁzLMbyƒ ú∫™ÁmÏ
Nz̨  (GtÁ: ÆÓ∫zuåÆ™) åÁußN˛ ú∫ ãÆÓb~Á}åÁı N˛y §™§Á∫y N˛∫åz
ú∫, ƒ“ tÁz ¬TßT §∫Á§∫ ̧ √Æ™Áå ƒÁ¬z, åÁußN˛Áı ™ı bÓb
\ÁoÁ “{ EÁ{∫ ÃÁs “y EúÁ∫ H\Á| ™ÏMo “Ázoy “{ <<åÁußN˛yÆ
uƒQlgå> N˛“¬Áo y“{@ ßÁ∫y ú∫™ÁmÏ Nz̨  åÁußN˛ Nz̨  ZÁzbz
Ãz úu∫ƒo|å Ãz EúÁ∫ H\Á| ™ÏMo “Ázoy “{@
235U92+ 1n0Æ 139Ba56+ 94Kr36 + 31n0 + H\Á|

{MÌ{MÌ{MÌ{MÌ{MÌ 21
Æ“ H\Á| H…™Á Nz˛ øú ™ı “Ázoy “{ FÃ H…™yÆ

H\Á| N˛Áz åÁußN˛yÆ H\Á| ÆÊfiÁı Ãz uƒtΩÆÏoyÆ H\Á|
§åÁåz ™ı GúÆÁzT ™ı ¬ÁÆÁ \ÁoÁ “{@ ßÁ∫o ™ı ú∫™ÁmÏ
H\Á| Nı˛¸ oÁ∫ÁúÏ∫ (™“Á∫Á…b~), ∫ÁmÁ üoÁú ÃÁT∫
(∫Á\ÀsÁå), N˛¡úN˛™ (ou™¬åÁgÏ) åÁ∫Áz∫Á (G∫ ütz∆),
N˛ú∫ÁúÏ∫ (TÏ\∫Áo) osÁ N{˛TÁ (N˛åÁ|bN˛) ™ı uÀso “{@
2) åÁußN˛yÆ ÃÊÆÁz\å (Nuclear Fussion)

ƒ“ üuN¿˛ÆÁ u\Ã™ı tÁz EnÆÊo “¡Nz˛ åÁußN˛ ÃÊÆÁzT
N˛∫Nz̨  LN˛ ßÁ∫y åÁußN˛ §åÁoz “{ GÃz åÁußN˛yÆ ÃÊÆÁz\å
N˛“oz “{@

2H1  +
   2H1  Æ 

3He2  +
  1n0  +   H\Á|

FÃ üN˛Á∫ ™ÏO˛ H\Á| N˛Áz uåÆÊufio å“Î uN˛ÆÁ \Á
ÃN˛oÁ@ FÃu¬L FÃz uƒtΩÆÏo GnúÁtå ™ı GúÆÁzT ™ı
å“Î ¬ÁÆÁ \Á ÃN˛oÁ@ ÃÓÆ| Nz˛ Nı˛¸N˛ ™ı “ÁzåzƒÁ¬Á

åÁußN˛yÆ ÃÊÆ\Áz ÃÁ{∫ H\Á| N˛Á ™ÏPÆ ÀfiÁzo “{@
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h_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grImh_Zo Š`m grIm

_w»` eãX_w»` eãX_w»` eãX_w»` eãX_w»` eãX
G

H$m ©̀, D$Om©, D$Om© H$m ñWmZm§VaU, D$Om© Ho$ AmYma, D$Om© H$m g§ajU, J{VO D$Om©, {ñW{VO
D$Om©, `m§[ÌH$ D$Om©, Jwê$Ëdr` {ñW{VO D$Om©, H\Á| Nz˛ åƒyN˛∫myÆ ÀfiÁzo@

• {H$gr {n§S> na {H$`m J`m H$m ©̀ AWm©V Cg na bJmE JE ~b Ho$ n[aUm_ d ~b {H$ {Xem _| CgHo$
Ûmam V` H$s J`r Xÿar `m qnS> H$s {ñW{V _| n[adV©Z hmoVm h¡&

• {H$gr qnS> na {H$`m J`m H$m© Cg na bJmE JE ~b Ho$ n[a_mU (F)  d ~b H$s {Xem _| CgHo$ Ûmam
V` H$s JB© Xÿar (s) Ho$ JwUZ\$b go n[a^m[fV hmoVo h¢ &

•  H$m ©̀ _| {g\©$ n[a_mU hmoVo h¡§ {Xem Zhr, Bg{bE H$m ©̀ EH$ A{Xe am{e  h¡&

• O~ ~b H$s {Xem dñVw Ho$ {dñWmnZ H$s {Xem Ho$ {dê$Õ hmo Vmo ~b Ûmam {H$`m J`m H$m ©̀ F$UmË_H$
hmoJm &

• H$m ©̀ H$m _yë` YZmË_H$ hmo Vmo dñVw _| D$Om© H$s d¥[Õ hmoVr h¡& `{X H$m ©̀ H$m _yë` F$UmË_H$ hmo Vmo
dñVw H$s D$Om© _| hm{Z hmoVr h¡&

• dñVw H$s H$m ©̀ j_Vm `m D$Om© H$m Cn`moJ CgH$s pñW{V VWm AdñWm na AmYm[aV hmoVr h¡&

• O~ {H$gr dñVw na H$m ©̀ hmoVm h¡ Vmo CgH$s D$Om© _| d¥{Õ `m H$_r hmoVr h¡&

• gỳ © h_mao {bE D$Om© H$Á g~go ~‹S>m àmH¥${VH$ AmYma h¡& D$Om© Ho$ AÝ` AmYma gỳ © go ì ẁËnÝZ hmoVo h¢&

• {H$gr dñVw _| CgH$s J{V Ho$ H$maU {Z{hV D$Om© H$mo J{VO D$Om© H$hVo h¢ &

• {H$gr dñVw Ûmam CgH$s [ñW{V VWm {dÝ`mg _| n[adV©Z Ho$ H$maU àmßV D$Om© H$mo {ñW{VO D$Om© H$hVo h¢

• dñVw H$s J{VO VWm {ñW{VO D$Om© Ho$ `moJ H$mo CgH$s `m§[ÌH$ D$Om© H$hVo h¢ &

• D$Om© Z Vmo CËnÝZ H$s Om gH$Vr h¡ , Z hr ZîQ> H$s Om gH$Vr h¡ Ho$db D$Om© H$m ê$nm§VaU hr hmoVm
h¡& `h D$Om© Ho$ g§ajU H$m {Z`_ h¡&

• H$m ©̀ H$aZo H$s Xa `m D$Om© ñWmZm§VaU H$s Xa H$mo e{ŠV H$hVo h¢ &
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I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1.    [dkmZ Ho$ AZwgma H$m¶© ³¶m h¡ & CgHo$ ‘mÌH$ {cIrE? (AS1)
2. Hw$N> Eogo CXmhaU Xr{OE {OZ_| {dñWmnZ H$s {dnarV {Xem _| ~b H$m ©̀ H$aVm h¡&(AS1)
3. D$Om© Ho$ g§ajU H$m {Z`_ H$mo cmJw H$aZo dmco Hw$N> X¡{ZH$ {OdZ Ho$ CXmhaU {XOrE& (AS6)
4. ™ÏMo øú Ãz uT∫åz ƒÁ¬z uúÊg ™ı ÆÁÊufiN˛ H\Á| Nz˛ ÃÊ∫qm N˛Á uYfi GoÁu∫L@  (AS5)

5. H\Á| Nz˛ åƒyN˛∫myÆ ÀfiÁzoÁz Nz˛ NÏ˛Z GtÁ“∫m tyu\L@ (AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1 .  EH$ ì`{ŠV 25 {H$.J«m. ^ma CR>mH$a 10 _r. H$s D$MmB© 50 goH|$S> _| àmßV H$aVm h¡ CgHo$ Ûmam ^ma
na{XE J ò e{ŠV H$mo kmV H$s{OE & ( CÎma : 49J)(AS1)

2.  EH$  10 {H$.J«m. dmbo J|X H$mo10 _r. D$±MmB© go \$oH$m J`m Vmo kmV H$s{OE {H$ (a) J|X H$s Am§a{^H$
{ñW{VO D$Om© (b) YaVr na nhþ±MZo Ho$ ~mX CgH$s J{VO D$Om© (c) YaVr na nhþ±MZo go nhbo CgH$s
J{V (CÎma: 980J, 980J, 14_r./go.)       (AS1)

3. 20 {H$.J«m. ̂ ma H$mo CR>mH$a 1_r.b§~o Q>o~b na aIZo Ho$ {bE {H$ ò J ò H$m ©̀ H$m n[aH$bZ H$s{OE&(AS1)
4. 5J J{VO D$Om© dmbm qnS> 2_r./go. H$s J{V go MbVr h¡ Vmo CgH$m Ðì`_mZ kmV H$s{OE &(AS1)
5.  EH$ gmB©{H$b MmbH$ Ho$ gmW 100 {H$.J«m. h¡ Cgo 3 _r./go. Ho$ {dñWmnZ Ho$ {bE {H$ ò J ò H$m ©̀ H$mo

kmV H$s{OE&(AS1)
6. EÁúNz˛ ÀsÁå ú∫ åƒyN˛∫m H\Á| Nz˛ uN˛Ã ÀfiÁzo N˛Á GnúÁtå N˛∫oÁ “{ EÁ{∫ MÆÁı? (AS7)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. {ñW{VO D$Om© Š`m h¡? dñVw H$m Ðì`_mZ ‘m’ VWm D±$MmB© ‘h’ Ûmam CgHo$ g_rH$aU H$mo ì ẁËnÝZ
H$s{OE&(AS1)

2. J{VO D$Om© Š`m h¡? dñVw Ho$ Ðì`_mZ ‘m’ VWm CgH$s J{V H$mo ‘v’ boVo hþE g_rH$aU H$mo ì ẁËnÝZ
H$s{OE &(AS1)

3. O~ Amn EH$ {S>ã~o H$mo \$e© go CR>mH$a Ab_mar _§o aIVo h¡ V~ {S>ã~o H$s {ñW{VO D$Om© ~T>Vr h¡ bo{H$Z
CgH$s J{VO D$Om© _| H$moB n[adV©Z Zht hmoVm h¡& Š`m ̀ h {H«$`m D$Om© g§ajU {Z`_ H$m Cëb§KZ H$aVr
h¢ & g_PmBE &(AS7)

4. O~ go~ no‹S> go ZrMo {JaVm h¡ V~ JwéËdr` {ñW{VO ~b H$m Š`m hmoVm h¡? YaVr na {JaZo Ho$ ~mX
Š`m hmoVm h¡?(AS7)

E•ÆÁÃ ™ı ÃÏáÁ∫
SCERT T

ELA
NGANA



190 H$m¶© Am¡a COm©

1. N˛ÁÆ| N˛y S.I. FN˛ÁF| [ ]

a) N-m b) kg-m c) N/m d) N-m2

2. uúÊg N˛y Tuo Ãz üÁõo “Ázåz ƒÁ¬y H\Á| N˛“¬Áoy “{@ [ ]

a)  uÀsuo\ H\Á| b) Tuo\ H\Á| c) EÁN˛ |myÆ H\Á| d) TÏªnƒÁN˛ |m H\Á|

3. Xmo {^ÝZ Ðì`_mZ dmbo qnS>m| H$mo ^dZ go ZrMo {Jam`m J`m& CZ XmoZm| _| Š`m g_mZVm nm`r
Om`oJr>>± [ ]

a) J{V b) Jwê$ËdmH$f©U ~b c) {ñW{VO D$Om© d) J{VO D$Om©

4. LN˛ √ÆuMo Ã∫ ú∫ ÃÓbNz˛Ã ∫QN˛∫ ÃyujÆÁı ú∫ YjoÁ “{ oÁz ÃÓbNz˛Ã Nz˛ ßÁ∫ tΩƒÁ∫Á uN˛ÆÁ TÆÁ N˛ÁÆ| [ ]

a)   YZmË_H$ b) F$UmË_H$                 c)  eyÝ`                    d) An[a^m{fV

5. Æut EÁú LN˛ ÃÓbNz˛Ã GeÁN˛∫ bz§¬ ú∫ ∫Qoz “Áz oÁz EÁúNz˛ tΩƒÁ∫Á uN˛ÆÁ TÆÁ N˛ÁÆ| EÁáÁu∫o “ÁzoÁ “{@[  ]

a)  ÃÓbNz˛Ã N˛y Tuo Nz˛ EÁz∫ b) EÁúNz˛ tΩƒÁ∫Á N˛ÁÆ|N˛∫åz ™ı ¬TÁ Ã™Æ

c) ÃÓbNz˛Ã Nz˛ ßÁ∫ ú∫ d) EÁúNz˛ ßÁ∫ ú∫

üÀoÁuƒo üÆÁzT (Suggested Experiments)

1. ÆÁÊufiN˛ H\Á| ÃÊ∫qm ú∫ üÆÁzT N˛∫ u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. uƒußãå HÂYÁF|ÆÁı Ãz uT∫åz ƒÁ¬z ™ÏMo uúÊg N˛y NÏ˛¬ H\Á| rÁo N˛∫åz Nz˛ u¬L üÆÁzT N˛yu\L@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. D$Om© H$s ~T>Vr Amdí`H$Vm VWm D$Om© g§ajU {Z`_, {díd em§{V, ghH$m ©̀ VWm gwajm na
{H$g àH$ma à^md S>mb ahr h¡ CgH$s MMm© H$s{OE &

2. H\Á| Nz˛ uƒußãå ÀfiÁzoÁz N˛y \ÁåN˛Á∫y LN˛ufio N˛yu\L osÁ H\Á| Nz˛ Få ÀfiÁzoÁz Nz˛ ÆÊfiÁz Ãz “Ázåz ƒÁ¬z ¬Áß
osÁ “Áåy ú∫ u∫úÁzb| u¬uQL@

3. H\Á| Nz˛ uƒußãå ÀfiÁzoÁz Ãz “Ázåz ƒÁ¬z H\Á| ÆÊfiÁz Nz˛ ußãå-ußãå ™Á}g¬ o{ÆÁ∫ N˛yu\L@

Ã“y G∫ YÏuåL@
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ÃÁoƒyÊ N˛qÁ ™ı T∫™, TÏåTÏåz osÁ elgz úÁåy
Nz˛ ÃÁs uN˛Æz TÆz üÆÁzT N˛Áz ÆÁt N˛yu\L@ “™
\Áåoz “¯ uN˛ T∫™ osÁ elgÁ tÁz ÃÊ§Êuáo ∆£t “{
osÁ H…™Á H\Á| N˛Á øú “{@ “™ Eúåz uå∫yqm
N˛Áz úu∫ßÁu o N˛∫åz Nz˛ u¬L H…™Á osÁ oÁú™Áå
\{Ãz ∆£tÁı N˛Á üÆÁzT N˛∫oz “¯@ Få ∆£tÁı N˛Á uƒ∆z 
oN˛åyN˛y Es| “ÁzoÁ “{@ Få ∆£tÁı Nz˛ Es| \Áååz Nz˛
u¬L NÏ˛Z uN¿˛ÆÁN˛¬Áú N˛∫ıTz@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -1
LN˛ áÁoÏ osÁ ¬N˛‰gy Nz˛ bÏN˛gz N˛Áz ¬zN˛∫

¢¿˛y\ (Fridge) ÆÁ §¢|˛ Nz˛ §MÃz (ice box) ™ı
∫uQL@ 15 u™åb Nz˛ §Át uåN˛Á¬N˛∫ Eúåz u™fi Ãz
GÃz Àú∆| N˛∫åz Nz˛ u¬L N˛u“L@
• N˛Á{å-ÃÁ EuáN˛ elgÁ “ÁzTÁ? EÁ{∫ MÆÁı?

útÁsÁz˙ N˛Áz ¢¿˛y\ ™ı ∫Qåz Ãz ƒz elgz “Áz \Áoz
“¯ EsÁ|oΩ ƒz Eúåy H…™yÆ H\Á| QÁz tzoz “Ê{@ “™åz
¬N˛‰gy osÁ áÁoÏ N˛Áz Goåz “y Ã™Æ Nz˛ u¬L ¢¿˛y\
™ı ∫QÁ sÁ u¢˛∫ ßy ¬N˛‰gy N˛y EúzqÁ áÁoÏ N˛Á
bÏN˛gÁ EuáN˛ elgÁ ¬ToÁ “{@
• FÃ ∆yo¬oÁ Nz˛ Eão∫ N˛Á N˛Á∫m MÆÁ “ÁzTÁ?
• MÆÁ FÃN˛Á ÃÊ§Êá “™Á∫z ∆∫y∫ N˛y H…™Á N˛Á

ƒÀoÏ ™ı ÀsÁåÁão∫m Ãz “Áz ÃN˛oÁ “{?

AÜ¶m¶

11 H…™Á

\§ EÁú áÁoÏ ÆÁ ¬N˛‰gy Nz˛ bÏN˛gz N˛Áz Àú∆|
N˛∫oz “¯ oÁz EÁúN˛Áz elg N˛Á EÁßÁÃ “ÁzTÁ@ FÃN˛Á
Æ“ Es| “ÏEÁ uN˛ EÁúN˛y GÂTu¬ÆÁı tΩƒÁ∫Á G…™yÆ
H\Á| GÃ bÏN˛gz ™ı ÃÊƒu“o “Ázoy “{@ \§ EÁú
Eúåy GÊT¬y N˛Áz ƒ“ÁÂ Ãz “bÁoz “{Ê oÁz EÁúN˛Áz
<∆yo¬oÁ> N˛Á EÁßÁÃ å“Î “ÁzTÁ@ FÃÃz Æ“ úoÁ
Y¬oÁ “{ uN˛ \§ “™Á∫z ∆∫y∫ Ãz G…™yÆ H\Á| §Á“∫
\Áoy “{ oÁz “™ı <∆yo¬oÁ> N˛Á osÁ \§ G…™yÆ
H\Á| ∆∫y∫ Nz˛ ßyo∫ EÁoy “{ oÁz “™ı G…moÁ N˛Á
EåÏßƒ “ÁzoÁ “{ EÁú FÃN˛Á EåÏßƒ Eúåy GÊT¬y
N˛Áz \¬oy utÆÁÃ¬ÁF| Nz˛ úÁÃ ¬ÁN˛∫ N˛∫ ÃN˛oz “{Ê@

EoLƒ Æut EÁúN˛Áz áÁoÏ N˛Á bÏN˛gÁ, ¬N˛gy
Nz˛ bÏN˛gz Ãz EuáN˛ elgÁ ¬ToÁ “{ EsÁ|oΩ \§
EÁú áÁoÏ Nz˛ bÏN˛gz N˛Áz Àú∆| N˛∫oz “{ oÁz ¬N˛gy Nz˛
bÏN˛gz N˛y EúzqÁ EuáN˛ G…™yÆ H\Á| N˛Á ÃÊƒ“å
“ÁzoÁ “{ tÓÃ∫z ∆£tÁı ™ı áÁoÏ Nz˛ bÏN˛gz N˛y <<∆yo¬oÁ
N˛Á EÊ∆>> (degree of coldness) ¬N˛gy N˛y
EúzqÁ EuáN˛ “ÁzoÁ “{@

oÁú™Áå N˛y ú∫Êú∫ÁTo úu∫ßÁ Á <<G…moÁ ÆÁ
∆yo¬oÁ N˛Á EÊ∆>> (“the degree of hotness
or coldness”) “ÁzoÁ “{@

¬N˛gy N˛y EúzqÁ áÁoÏ Nz̨  bÏN˛gz N˛Á <<oÁú™Áå>>
¢¿˛y\ Nz˛ §Á“∫ uåN˛Á¬åz ú∫ N˛™ “ÁzoÁ “{@
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• ƒÀoÏEÁı Nz˛ ™ÜÆ H\Á| N˛Á ÃÊƒ“å MÆÁı “ÁzoÁ

“{?

• MÆÁ Ãßy úu∫uÀsuoÆÁı ™ı H\Á| N˛Á ÃÊƒ“å

“ÁzoÁ “{?

• H…™Á ÃÊƒ“å Nz˛ N˛Á∫N˛ N˛Á{å-Ãz “{?

Yu¬L E§ “™ úoÁ ¬TÁLÂTz

G…™oÁ N˛Á ÃÊoÏ¬å-G…™Á osÁ oÁú™Áå

(Thermal equilibrium-heat and
temperature)

uƒußãå oÁúÁı N˛y tÁz ƒÀoÏLÂ \§ LN˛-tÓÃ∫z Nz̨

ÃÊúN|˛ ™ı EÁoy “{ o§ GXY oÁúƒÁ¬y ƒÀoÏ Ãz N˛™

oÁúƒÁ¬y ƒÀoÏ N˛y EÁz∫ G…™yÆ ÃÊoÏ¬å “Ázåz oN˛

G…™Á üƒÁu“o “Ázoy “{@ FÃ uÀsuo ™ı “™ N˛“ ÃN˛oz

“{Ê uN˛ ƒÀoÏEÁı åz G…™yÆ ÃÊoÏ¬å üÁõo N˛∫ u¬ÆÁ “{@

EoLƒ G…™yÆ ÃÊoÏ¬å ƒÀoÏ N˛y GÃ uÀsuo N˛Áz

t∆Á|oÁ “{ \“ÁÂ ƒÀoÏ å oÁz G…™Á N˛Áz tz ÃN˛oy “{ å

“y GÃz ¬z ÃN˛oy “{@

Æut EÁúN˛Áz Ãty| ÆÁ T™y| N˛Á EÁßÁÃ å “Áz

o§ “™ N˛“ ÃN˛oz “{ uN˛ EÁúN˛Áz YÁ∫Áz EÁz∫ Nz˛

ƒÁoÁƒ∫m Nz˛ ÃÁs EÁúNz˛ ∆∫y∫ N˛Á G…™yÆ ÃÊoÏ¬å

“Áz TÆÁ “{@ GÃy üN˛Á∫ N˛™∫z ™ı úÁÆz \Áåz ƒÁ¬Á

¢˛åy|Y∫ N˛Á N˛™∫z N˛y ƒÁÆÏ Nz˛ ÃÁs G…™yÆ ÃÊoÏ¬å

“ÁzoÁ “{@ EsÁ|oΩ “™ N˛“ ÃN˛oz “{ uN˛ N˛™∫z N˛y ƒÁÆÏ

osÁ ¢˛åy|Y∫ N˛Á oÁú™Áå Ã™Áå “ÁzoÁ “{@

H…™Á (Heat)

• oÁú™Áå MÆÁ “{?

• Æ“ÁÂ EÁú GÃz G…™Á Ãz N{˛Ãz E¬T N˛∫ıTz?

   {H«$¶mH$bmn   {H«$¶mH$bmn   {H«$¶mH$bmn   {H«$¶mH$bmn   {H«$¶mH$bmn -2

tÁz N˛ÁÂY Nz˛ uT¬ÁÃ ¬zN˛∫ GÃ™ı Ãz LN˛ ™ı T∫™

osÁ tÓÃ∫z ™ı elgÁ úÁåy ¬yu\L@ E§ EÁú s™Á|™yb∫
N˛Áz ¬zN˛∫ GÃ™ı úÁ∫z Nz˛ Ào∫ N˛Áz uå∫yqm N˛∫
Eúåy åÁzb §ÏN˛ ™ı u¬uQL@ E§ GÃz T∫™ úÁåy ™ı

∫uQL, úÁ∫z Nz˛ Ào∫ úu∫ƒo|å N˛Áz åÁzb N˛yu\L@

• s™Á|™yb∫ Nz˛ Ào∫ ™ı EÁúåz MÆÁ úu∫ƒo|å
tzQÁ?

• úÁ∫z N˛Á Ào∫ §joÁ “{ ÆÁ VboÁ “{?
E§ EÁú s™Á|™yb∫ N˛Áz elgz úÁåy ™ı gÁu¬L

osÁ úÁ∫z Nz˛ Ào∫ Nz˛ úu∫ƒo|å N˛Á uå∫yqm N˛yu\L@
úÁ∫z N˛Á Ào∫ §joÁ “{ ÆÁ VboÁ “{@

“™ \Áåoz “{ uN˛ ƒÀoÏEÁı ™ı H…™Á ÃÊƒ“å

tΩƒÁ∫Á H…™yÆ ÃÊoÏ¬å “ÁzoÁ “{@ \§ EÁú s™Á|™yb∫
N˛Áz T∫™ úÁåy ™ı ∫Qoz “¯ oÁz úÁ∫z N˛Á Ào∫ §‰joÁ
“{@ LzÃÁ FÃu¬L “ÁzoÁ “{ MÆÁıuN˛ H…™Á N˛Á üƒÁ“
T∫™ƒÀoÏ (T∫™ úÁåy) Ãz elgz ƒÀoÏ N˛y EÁz∫

(s™Á|™yb∫) “ÁzoÁ “{@ GÃy üN˛Á∫ tÓÃ∫z uÀsuo ™ı
EÁúåz tzQÁ uN˛ úÁ∫z N˛Á Ào∫ GÃNz˛ ƒÁÀouƒN˛ Ào∫
Ãz N˛™ “Áz \ÁoÁ “{@ MÆÁıuN˛ H…™Á N˛Á üƒÁ“ úÁ∫z

(T∫™ ƒÀoÏ) Ãz úÁåy (elgy ƒÀoÏ) N˛y EÁz∫ “ÁzoÁ “{
Eo: “™ H…™Á N˛Áz FÃ üN˛Á∫ úu∫ßÁu o N˛∫
ÃN˛oz “{Ê@

<<H…™Á LN˛ H\Á| N˛Á øú “{ \Áz GXY oÁú™Áå
ƒÁ¬z ƒÀoÏ Ãz N˛™ oÁú™Áå ƒÁ¬y ƒÀoÏ N˛y EÁz∫
üƒÁu“o “Ázoy “{@>>

(úÁ∫z Nz˛ Ào∫ ™ı uÀs∫oÁ Æ“ t∆Á|oy “{ uN˛
G…™Á N˛Á üƒÁ“ s™Á|™yb∫ Nz˛ ̧ ƒ (úÁ∫z) Ãz úÁåy N˛y
EÁz∫ ªN˛˛ TÆÁ “{@

SCERT T
ELA

NGANA



193oz¬ÊTÁmÁ gaH$ma X²dmam {ZewëH$ {dVaU 2018-19

úÁåy osÁ s™Á|™yb∫ (úÁ∫z) Nz˛ §yY H…™yÆ

ÃÊoÏ¬å üÁõo “Áz YÏN˛Á “{@ H…™yÆ ÃÊoÏ¬å ™ı s™Á|™yb∫

N˛Á Ào∫ GÃNz˛ oÁú™Áå N˛Áz t∆Á|oÁ “{@ EsÁ|oΩ

<<oÁú™Áå>> H…™yÆ ÃÊoÏ¬å N˛Á ™Áúå “{@

Æut tÁz uƒußãå ƒÀoÏLÂ A osÁ B H…™yÆ ÃÊúN|̨

™ı H…™yÆ ÃÊoÏ¬å C Nz˛ ÃÁs N˛∫oz “{ oÁz MÆÁ ƒz

tÁzåÁzÊ ßy LN˛ tÓÃ∫z Nz˛ ÃÁs H…™yÆ ÃÊoÏ¬å N˛∫oz

“{?

“™ \Áåoz “{ uN˛ \§ A, C Nz˛ ÃÁs H…™yÆ

ÃÊoÏ¬å §åÁoÁ “{ oÁz tÁzåÁÊz N˛Á oÁú™Áå Ã™Áå “Áz

\ÁoÁ “{@ GÃy üN˛Á∫ \§ B, C Nz˛ ÃÁs ÃÊoÏ¬å

N˛∫oÁ “{ oÁz GåN˛Á oÁú™Áå Ã™Áå “Áz \ÁoÁ “{

EsÁ|oΩ A osÁ B tÁzåÁı N˛Á oÁú™Áå Ã™Áå “Áz \ÁoÁ

“{ oÁz ƒz tÁzåÁz N˛Á ßy LN˛ tÓÃ∫z Nz˛ ÃÁs H…™yÆ

ÃÊoÏ¬å “ÁzoÁ “{@ (A,B osÁ C oyåÁı H…™yÆ ÃÊúN|˛

™ı “Ázoz “{).

H…™Á N˛y SI ™ÁfiN˛ \Ó¬ (J) osÁ CGS FN˛ÁF|

N{̨ ¬Áz∫y (cal) “{@ LN˛ T¿Á™ úÁåy Nz̨  oÁú™Áå N˛Áz

10C oN˛ §jÁåz Nz̨  u¬L EÁƒ≈ÆN˛ H…™Á N˛Áz N{̨ ¬Áz∫y

(calorie) N˛“oz “Ê{@

1N{˛¬Áz∫y = 4.186 \Ó¬

oÁú™Áå N˛Á SI ™ÁfiN˛ Nz˛¬ƒyå Kelvin (K)

“{ GÃz ugT¿y Ãz¡ÃyÆÃ (0C) ™ı ßy t∆Á|ÆÁ \Á ÃN˛oÁ

“{@ 00C = 273K

• EÁú ugT¿y Ãz¡Ãy¬Æ N˛Áz Nz˛¬ƒyå ™ı N{˛Ãz

úu∫ƒuo|o N˛∫zÊTz?

Nz˛¬ƒyå ™ı oÁú™Áå = 273+ugT¿y Ãz¡Ãy¬Æ ™ı

oÁú™Áå

273 N˛Áz ugT¿y Ãz¡ÃyÆÃ Nz̨  oÁú™Áå ™ı \Áz‰gN˛∫

Nz˛¬ƒyå oÁú™Áå üÁõo uN˛ÆÁ \Á ÃN˛oÁ “{@

åÁzbåÁzbåÁzbåÁzbåÁzb: Nz˛¬ƒyå ÀNz˛¬ ú∫ ™Áúz TÆz oÁú™Áå N˛Áz

ú∫™ oÁú (absolute temperature) N˛“oz “Ê{@

oÁú™Áå osÁ Tuo\ H\Á| (Temperature
and Kinetic energy)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -3

tÁz õÆÁ¬z ¬yu\L LN˛ T∫™ úÁåy N˛Á osÁ

tÓÃ∫Á eÊgz úÁåy N˛Á, õÆÁ¬z ™ı úÁåy N˛y Ão“ ú∫
EXZz Ãz QÁtΩÆ ∫ÊT N˛Á uZgN˛Áƒ N˛yu\L QÁtΩÆ
∫ÊTÁz Nz˛ N˛mÁı N˛y Tuo N˛Á uå∫yqm N˛yu\L@

• ƒz N{˛Ãz Tuo N˛∫oz “{Ê?

• ƒz ÆÁtwuXZN˛ Tuo (random movement)

MÆÁı N˛∫oz “{@

• T∫™ úÁåy ™ı N˛m, elgz úÁåy N˛y EúzqÁ

EuáN˛ ƒzT Ãz MÆÁı Tuo N˛∫oz “{?

EÁú tzQıTz uN˛ QÁtΩÆ ∫ÊTÁÊz (food colour) Nz̨
N˛m ÆÁtwuXZN˛ Tuo N˛∫oz “{@ LzÃÁ FÃu¬L “ÁzoÁ “{
MÆÁıuN˛ tÁzåÁz õÆÁ¬Áı ™ı úÁåy Nz˛ N˛m ÆÁtwuXZN˛ Tuo

N˛∫oz “{Ê@ N˛mÁı N˛y Tuo T∫™ úÁåy ™ı elgz úÁåy N˛y
EúzqÁ EuáN˛ “Ázoy “{@

“™ \Áåoz “Ê{ uN˛ ƒÀoÏ N˛y Tuo Nz˛ N˛Á∫m GÃ™ı
Tuo\ H\Á| “Ázoy “{@

õÆÁ¬z Nz˛ úÁåy Nz˛ EmÏEÁı N˛y Tuo Nz˛ ƒzT ™ı

ußãåoÁ úÁÆy \Áoy “{ FÃÃz “™ N˛“ ÃN˛oz “{ uN˛
FÃ™ı ußãå Tuo\ H\Á| úÁÆy \Áoy “{@ FÃÃz “™
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Æ“ uå…N˛ | uåN˛Á¬oz “Ê{ uN˛ H…m ƒÀoÏ N˛y Tuo\
H\Á| elgz ƒÀoÏ Ãz EuáN˛ “Ázoy “{@ FÃu¬L “™
N˛“ ÃN˛oz “{ uN˛ ƒÀoÏ N˛Á oÁú™Áå GÃ ƒÀoÏ Nz˛
N˛mÁı N˛y EÁ{Ão Tuo\ H\Á| N˛Áz ÃÓuYo N˛∫oÁ “{@

“N˛mÁı N˛y EÁ{Ão Tuo\ H\Á| GÃNz˛ Ãú∫å
oÁú (absolute temperature) Nz̨  Ã™ÁåÏúÁoy “Ázoy
“{@>>

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -4

LN˛ úÁfi ™ı úÁåy ¬zN˛∫ GÃz 60°C oN˛ T∫™

N˛yu\L@ LN˛ úÁ∫t∆y| §z¬åÁN˛Á∫ N˛ÁÂY N˛Á \Á∫

¬zN˛∫ GÃ™ı EÁáÁ T∫™ úÁåy ßu∫L@ úÁåy N˛y

Ão“ ú∫ ÃÁƒáÁåy úÓƒ|N˛ åÁu∫Æ¬ oz¬ gÁu¬L@

(tÁzåÁzÊ LN˛ tÓÃ∫z Nz˛ ÃÁs VÏ¬ å \ÁÆ FÃN˛Á ÜÆÁå

∫uQL@) \Á∫ ú∫ tÁz uZ¸ÁzÊ ƒÁ¬Á jMN˛å ¬TÁFL@

Gå uZ¸Áı ™ı Ãz tÁz s™Á|™yb∫ FÃ üN˛Á∫ ¬TÁFL uN˛

LN˛ T∫™ úÁåy N˛y Ão“ N˛Áz osÁ tÓÃ∫Á åÁu∫Æ¬

oz¬ N˛y Ão“ N˛Áz Àú∆| N˛∫z \{ÃÁ uYfi ™ı t∆Á|ÆÁ

TÆÁ “{@

E§ s™Á|™yb∫ Nz̨

úÁeΩÆÁÊN˛Áz N˛Á uå∫yqm

N˛yu\L@ úÁåy ™ı ∫Qz

TL s™Á|™yb∫ N˛Á

úÁeΩÆÁÊN˛ VboÁ “ÏEÁ

osÁ oz¬ ™ı ∫Qz

s™Á |™ yb∫ N ˛ Á

úÁeΩÆÁÊN˛ §‰joÁ “ÏEÁ

utQÁF| tzTÁ@
uYfi-1 T∫™ úÁåy

åÁu∫Æ¬
oz¬

s™Á|™yb∫

jMN̨å

• LzÃÁ MÆÁı “ÁzoÁ “{?
MÆÁıuN˛ oz¬ Nz˛ EmÏEÁı N˛y EÁ{Ãoå Tuo\

H\Á| §‰joy “{ osÁ úÁåy Nz˛ EmÏEÁı N˛y EÁ{Ãoå
Tuo\ H\Á| Vboy “{@ tÓÃ∫z ∆£tÁı ™ı oz¬ N˛Á
oÁú™Áå §‰joÁ “{ osÁ úÁåy N˛Á oÁú™Áå VboÁ “{
N˛“Á \Á ÃN˛oÁ “{@
• MÆÁ EÁú N˛“ ÃN˛oz “{Ê uN˛ úÁåy Eúåy H\Á|

QÁz ∫“Á “{?
Hú∫y YYÁ| Ãz Æ“ úoÁ Y¬oÁ “{ uN˛ úÁåy

H\Á| N˛Áz QÁzoÁ “{ \§uN˛ oz¬ H\Á| N˛Áz üÁõo
N˛∫oÁ “{@ MÆÁıuN˛ tÁzåÁÊz Nz˛ oÁú™Áå ™ı EÊo∫ úÁÆÁ
\ÁoÁ “{@ Eo: NÏ˛Z H\Á| úÁåy Ãz oz¬ ™ı üƒÁu“o
“Ázoy “{@ FÃN˛Á Es| Æ“ “ÏEÁ uN˛ úÁåy Nz˛ N˛mÁı
N˛y Tuo\ H\Á| Vboy “{ \§uN˛ oz¬ Nz˛ N˛mÁı N˛y
Tuo\ H\Á| §‰joy “{@
• Hú∫y uN¿˛ÆÁN˛¬Áú N˛y YYÁ| Nz˛ EÁáÁ∫ ú∫

MÆÁ E§ EÁú H…™Á osÁ oÁú™Áå ™ı EÊo∫
N˛Áz \Áå ÃN˛zÊTz?
uN¿̨ ÁÆÁN˛¬Áú 2, 3 osÁ 4 Nz̨  EÁáÁ∫ ú∫ “™

H…™Á osÁ oÁú™Áå N˛Á ßzt FÃ üN˛Á∫ §oÁ ÃN˛oz “{Ê@
H…™Á LN˛ H\Á| “{ \Áz H…m ƒÀoÏ Ãz ∆yo

ƒÀoÏ N˛y EÁz∫ üƒÁu“o “Ázoy “{@ oÁú™Áå ƒÀoÏ N˛y
H…moÁ osÁ ∆yo¬oÁ N˛y ™ÁfiÁ N˛Áz t∆Á|oÁ “{@
EsÁ|oΩ oÁú™Áå H…™Á Nz˛ üƒÁ“ N˛y ut∆Á N˛Áz
uåáÁ|u∫o N˛∫oÁ “{ \§uN˛ H…™Á H\Á| N˛Á üƒÁ“ “{@
uƒu∆…b H…™Á (Specific Heat)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -5

LN˛ §‰gz \Á∫ ™ı úÁåy ¬zN˛∫ GÃz 80oC oN˛

T∫™ N˛yu\L, tÁz Ã™Áå ú∫Qåu¬ÆÁÂ LN˛ uZ¸ ƒÁ¬z

N˛ÁN|˛ N˛Áz ¬yu\L@ LN˛ ™ı 50 T¿Á. úÁåy osÁ tÓÃ∫z
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™ı 50T¿Á. oz¬ ¬yu\L@ tÁzåÁı N˛Á oÁú™Áå ÃÁ™ÁãÆ

“ÁzåÁ YÁu“L@ uZ¸ ™ı Ãz ú∫Qåu¬ÆÁı ™ı tÁz oÁú™ÁuúÆÁı

N˛Áz gÁu¬L, Gã“ı “Áz¡g∫ Ãz ¬TÁN˛∫ T∫™ úÁåy ƒÁ¬z

\Á∫ ™ı uYfi ™ı t∆Á|L EåÏÃÁ∫ ∫uQL@

oÁú™Áúy Nz˛ úÁeΩÆÁÊN˛ N˛Á uå∫yqm “∫ oyå

u™åb §Át N˛yu\L osÁ FÃz Eúåz åÁzb§ÏN˛ ™ı

u¬uQL@

• N˛Á{å-Ãz ú∫Qå¬y N˛Á oÁú™Áå Euo∆yV¿oÁ Ãz

§joÁ “{?

• MÆÁ úÁåy osÁ oz¬ N˛Áz˛ ty TÆy H…™Á Ã™Áå

“Ázoy “{? EÁú Æ“ N{˛Ãz N˛“ ÃN˛oz “{Ê?

“™ LzÃÁ ™Áå ÃN˛oz “¯ uN˛ úÁåy osÁ oz¬ N˛Áz

ty TÆy H…™Á Ã™Áå “ÁzTy MÆÁıuN˛ tÁzåÁzÊ “y T∫™úÁåy

Nz˛ \Á∫ ™ı Ã™Áå Eƒuá Nz˛ u¬L ∫Qz TÆz sz@

“™ tzQıTz uN˛ oz¬ Nz˛ oÁú™Áå ™ı ƒwtΩuá úÁåy

Ãz EuáN˛ “Ázoy “{@

• LzÃÁ MÆÁı “ÁzoÁ “{?

uYfi-2

 80oC
oÁú™Áå
ú∫ T∫™
úÁåy

ÃÁ™ÁãÆ
oÁú™Áå ú∫
úÁåy

ÃÁ™ÁãÆ
oÁú™Áå ú∫
oz¬

“™ Æ“ uå…N˛ | uåN˛Á¬ıTz uN˛ oÁú™Áå útÁs|

N˛y üNw˛uo ú∫ EÁáÁu∫o “ÁzoÁ “{@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -6
Ã™Áå EÁÆoå Nz˛ tÁz §yN˛∫ ¬Áz EÁ{∫ LN˛ ZÁzbz

§yN˛∫ ™ı 250 u™.¬y. úÁåy ¬yu\L osÁ tÓÃ∫z §‰gz
§yN˛∫ ™ı 1 ¬y. úÁåy ¬yu\L@ oÁú™Áúy Ãz GåN˛Á

üÁ∫ÊußN˛ oÁú ™ÁuúL Gå tÁzåÁzÊ §yN˛∫Áı N˛Áz o§ oN˛
T∫™ N˛yu\L \§ oN˛ uN˛ úÁåy N˛Á oÁú™Áå 60
0C oN˛ §jz @ ünÆzN˛ §yN˛∫ Nz˛ úÁåy N˛Á oÁú™Áå

60 0C §jåz oN˛ ¬Tz Ã™Æ N˛Áz åÁzb N˛yu\L@

• N˛Á{å-Ãz §yN˛∫ N˛Áz T∫™“Ázåz Nz˛ u¬L EuáN˛

Ã™Æ ¬TzTÁ?

EÁú tzQÁzTz uN˛ ZÁzbz §yN˛∫ N˛y EúzqÁ §gz
§yN˛∫ N˛Áz T∫™ “Ázåz ™ı EuáN˛ Ã™Æ ¬ToÁ “{ @
FÃN˛Á Es| Æ“ “ÁzoÁ “{ uN˛ §gz §yN˛∫ N˛Áz ZÁzbz
§yN˛∫ N˛y EúzqÁ Ã™ oÁú™Áå Nz˛ úu∫ƒo|å Nz˛ u¬L

EuáN˛ H\Á| N˛y EÁƒ≈ÆN˛oÁ “ÁzTy@

Eo: ƒÀoÏ tΩƒÁ∫Á ∆Ázu o H…™Á (Q) N˛y ™ÁfiÁ
ƒÀoÏ N˛z ¸√Æ™Áå (m) N˛z Ã™ÁåÏúÁoy “Ázoy “{@

Q ∝ m   (ΔT uÀs∫ “ÁzTÁ )
……………..(1)

E§ LN˛ §yN˛∫ ™ı 1 ¬yb∫ úÁåy ¬zN˛∫ GÃz
áy™z ¬Á{ ú∫ T∫™ N˛yu\L “∫ tÁz u™åb §Át

oÁú™Áå Nz˛ úu∫ƒo|å (ΔT ) N˛Áz åÁzb N˛yu\L@

• EÁúåz MÆÁ tzQÁ?

EÁú tzQzÊTz uN˛ uÀs∫ Ã™Æ ™ı oÁú™Áå ™ı
ƒwtΩuá “ÁzTy EsÁ|oΩ Ã™Áå ̧ √Æ™Áå (m) ƒÁ¬z úÁåy
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™ı oÁú™Áå úu∫ƒo|å GÃNz˛ ∆Ázu o H…™Á(Q) Nz̨

Ã™ÁåÏúÁoy “ÁzoÁ “{@

Q ∝ΔT     ( \§ ¸√Æ™Áå (m) uÀs∫ “Áz)
…………….(2)

Ã™yN˛∫m (1) EÁ{∫ (2), tΩƒÁ∫Á

Q ∝mΔT         Q = mSΔT

\“ÁÂ utÆz TÆz útÁs| N˛Á ‘s’ uÀs∫ “ÁzoÁ “{ FÃ
uÀs∫ÁÊN˛ N˛Áz útÁs| N˛y <<uƒu∆…b H…™Á>> N˛“oz “{Ê@

              Q
                   S =    ––––

                        mΔT

ƒÀoÏ Nz˛ FN˛ÁF| ¸√Æ™Áå N˛Á oÁú 1°C oN˛
§jÁåz Nz˛ u¬L EÁƒ≈ÆN˛ H…™Á N˛y ™ÁfiÁ (s) N˛Áz
ƒÀoÏ N˛y uƒu∆…e H…™Á N˛“oz “Ê{ @

• útÁs| Nz˛ FN˛ÁF| ¸√Æ™Áå N˛Á oÁú 1°C oN˛
§jÁåz Nz˛ u¬L uN˛oåy H…™Á N˛y EÁƒ≈ÆN˛oÁ
“ÁzTy?

útÁs|       uƒu∆…b H…™Á
 N{˛¬Áz∫y cal/g-oC J/kg-K

ÃyÃÁ (Lead) 0.031 130
úÁ∫Á (Mercury) 0.033 139
úyo¬ (Brass) 0.092 380
\ÀoÁ (Zinc) 0.093 391
oÁÂ§Á (Copper) 0.095 399
¬Áz“Á (Iron) 0.115 483
NĄ́ÂY(Glass flint) 0.12 504
L¡ÆÏu™uåÆ™ (Aluminium) 0.21 882
Nz̨ ∫ÁzuÃå (Kerosene oil) 0.50 2100
§∫¢˛ (Ice) 0.50 2100
úÁåy (Water) 1 4180
Ã™Ï̧  N˛Á úÁåy (Sea water)0.95 3900

uƒu∆…b H…™Á Nz˛ CGS ™ÁfiN˛ Nz˛¬Áz∫y/T¿Á™-
oC  osÁ SI ™ÁfiN˛ \Ó¬/uN˛¬ÁzT¿Á™- K “ÁzoÁ “{@

1 cal/g- oC  = 1 kcal /kg-K

  = 4.2 x 103J/kg-K

“™åz tzQÁ uN˛ útÁs| N˛y oÁú™Áå ƒwtΩuá GÃNz˛

TÏmÁı ú∫ EÁáÁu∫o “Ázoy “{@ Eo: ƒÀoÏ N˛y uƒu∆…b

H…™Á GÃNz˛ útÁs| ú∫ uåß|∫ N˛∫oy “{@ Æut

uƒu∆…b H…™Á EuáN˛ “Áz oÁz Ã™Áå ™ÁfiÁ N˛y H…™Á

ütÁå Ãz oÁú™Áå ƒwtΩuá N˛y t∫ N˛™ “Áz \Áoy “{@

Æ“ “™ı útÁs| N˛y oÁú™Áå úu∫ƒo|å ™ı EªuY N˛y

N˛¡úåÁ ütÁå N˛∫oÁ “{@

• uƒußãå útÁsÁz|Ê N˛y uƒu∆…b H…™Á ußãå-ußãå

MÆÁı “Ázoy “{Ê?

Yu¬L E§ “™ úoÁ N˛∫ıTz@

“™ \Áåoz “Ê{ uN˛ ƒÀoÏEÁı N˛Á oÁú™Áå ƒÀoÏ Nz˛

N˛mÁı N˛y EÁ{Ãoå Tuo\ H\Á| Nz˛ Ã™ÁåÏúÁo ™ı

“ÁzoÁ “{@ uN˛Ãy ßy útÁs| Nz˛ N˛mÁı ™ı uƒußãå üN˛Á∫

N˛y H\Á|LÂ úÁÆy \Áoy “{ \{Ãz uN˛ ∫{uQN˛ Tuo\

H\Á|, VÓm|å Tuo\ H\Á|, NĘ̂ úå H\Á| osÁ uÀsuo\

H\Á|@ útÁs| N˛y NÏ˛¬ H\Á| N˛Áz GÃN˛y EÁãou∫N˛

H\Á| N˛“oz “Ê{@ \§ “™ útÁs| N˛Áz H\Á| ütÁå

N˛∫oz “{ oÁz ƒ“ H\Á| Ãßy N˛mÁı Nz˛ §yY uƒußãå

H\Á| Nz˛ øú ™ı §Êb \Áoy “{ @

E¬T-E¬T útÁsÁı| Ãz FÃ uƒßÁ\å ™ı ußãåoÁ

úÁÆy \Áoy “{@ útÁs| ™ı oÁú™Áå ƒwtΩuá EuáN˛

“Ázoy “{@ Æut EuáN˛o™ H…™yÆ H\Á| N˛Á GúÆÁzT
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GÃNz˛ ∫{uQN˛ Tuo\ H\Á| N˛y˛ ƒwtΩuá “Ázoy “{ oÁz

FÃ H…™yÆ H\Á| Nz˛ uƒßÁ\å ™ı oÁú™Áå Nz˛

EåÏÃÁ∫ ußãåoÁ úÁÆy \Áoy “{@ FÃu¬L uƒußãå
útÁsÁz˙ N˛y uƒu∆…b H…™Á ußãå-ußãå “Ázoy “{@

Æut “™ útÁs| N˛y uƒu∆…b H…™Á N˛Áz \Áåoz “{Ê
oÁz “™ GÃN˛y oÁú™Áå ƒwtΩuá ™ı EÁƒ≈ÆN˛ H…™Á
N˛Áz FÃ Ã™yN˛∫m tΩƒÁ∫Á rÁo N˛∫ ÃN˛oz “{Ê@  Q =

mSΔT

uƒu∆…b H…™Á N˛y q™oÁ Nz̨  EåÏüÆÁzT
(Applications of Specific heat
capacity)

1. ÃÓ∫\ üuoutå úw·ƒy N˛Áz ÃƒÁ|uáN˛ ™ÁfiÁ ™ı
H\Á| ütÁå N˛∫oÁ “{@ úw·ƒy ú∫ úÁÆz \Áåz ƒÁ¬z

úÁåy Nz˛ œÁÁzo uƒ∆z o: ™“ÁÃÁT∫ FÃ H\Á| N˛Á
∆Áz m N˛∫ oÁú™Áå N˛Áz uÀs∫ §åÁÆz ∫Qoz “{Ê @
™“ÁÃÁT∫ úw·ƒy Nz˛ <<H…™Á TÁztÁ™Áı>> N˛Á N˛ÁÆ|

N˛∫oz “{@ ßÓ-™ÜÆ ∫zQÁ Nz˛ úÁÃ EnÆuáN˛ uƒu∆…b
H…™Á Nz˛ N˛Á∫m ƒz H…™Á N˛Á EuáN˛ ∆Áz m N˛∫oz
“{@ FÃu¬L ™“ÁÃÁT∫ ßÓ™ÜÆ ∫zQÁ Nz˛ YÁ∫Áı EÁz∫

∆yoÁz…m oÁú™Áå N˛Áz §åÁÆz ∫Qoz “{Ê@ Ã™Ï¸ N˛Á
úÁåy H…™Á N˛Áz ßÓ™ÜÆ ∫zQÁ Ãz tÓ∫ G∫y osÁ
tuqmy á¿Ïƒ N˛y EÁz∫ ÃÊƒ“å N˛∫oz “{Ê@ Æ“y ÃÊƒu“o

H…™Á ßÓ™ÜÆ ∫zQÁ Ãz tÓ∫ úw·ƒy Nz˛ ƒÁoÁƒ∫m N˛Áz
∆yoÁz…m §åÁÆz ∫Qåz ™ı Ã“ÁÆoÁ N˛∫oy “{@

2.  ¢¿˛y\ (Fridge) Ãz §Á“∫ uåN˛Á¬Á TÆÁ

o∫§Ó\, tÓÃ∫z ¢˛¬ÁzÊ N˛y EúzqÁ Eúåy ∆yo¬oÁ
EuáN˛ Ã™Æ Nz˛ u¬L §åÁÆz ∫QoÁ “{ MÆÁıuN˛ GÃ™ı
úÁåy N˛Á üuo∆o EuáN˛ “ÁzoÁ “{@ (úÁåy N˛y

uƒu∆…b H…™Á EuáN˛ “Ázoy “{@)

3.  \§ “™ Ã™ÁzÃÁ QÁoz “{Ê oÁz §Á“∫ Ãz ƒ“

elgÁ “Ázåz ú∫ ßy Eãt∫ Ãz T∫™ “ÁzoÁ “{@ MÆÁıuN˛
Ã™ÁzÃz Nz̨  Eãt∫ úÁÆz \Áåz ƒÁ¬y ÃÁ™T¿y N˛y uƒu∆…b
H…™Á EuáN˛ “Ázoy “{@

u™»m N˛y uƒuá (Method of mixtures)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -7

 uÀsuo – 1: Ã™Áå EÁN˛Á∫ ƒÁ¬z tÁz §yN˛∫
¬zN˛∫ Gå™ı 200 u™.¬y. úÁåy gÁu¬L@ GåNz̨  oÁú™Áå
N˛Áz Ã™Áå §åÁåz Nz˛ u¬L T∫™ N˛yu\L@ E§ Få
tÁzåÁzÊ §yN˛∫ÁzÊ Ãz úÁåy uåN˛Á¬N˛∫ LN˛ §gz §yN˛∫ ™ı
gÁu¬L@ FÃ u™»m Nz˛ oÁú™Áå Nz˛ §Á∫z ™ı EÁú
MÆÁ N˛“ ÃN˛oz “{? u™»m Nz˛ oÁú™Áå N˛Áz ™ÁuúL@
• EÁúåz MÆÁ uå∫yqm uN˛ÆÁ?
• FÃ uåu∫qm Nz˛ o·Æ N˛Á N˛Á∫m MÆÁ “Áz

ÃN˛oÁ “{?
uÀsuo – 2: E§ LN˛ §yN˛∫ Nz˛ úÁåy N˛Áz 90oC

oN˛ osÁ tÓÃ∫z N˛Áz 60oC oN˛ T∫™ N˛yu\L@ Få
tÁzåÁzÊ §yN˛∫ÁÊz Nz˛ úÁåy N˛Áz LN˛ §gz §yN˛∫ ™ı gÁu¬L@
• FÃ u™»m N˛Á oÁú™Áå MÆÁ “ÁzTÁ?
• FÃ u™»m Nz˛ oÁú™Áå N˛Áz ™ÁuúL@ EÁúåz

MÆÁ tzQÁ?
• MÆÁ EÁú oÁú™Áå Nz˛ úu∫ƒo|å N˛Á N˛Á∫m

§oÁ ÃN˛oz “{Ê?
uÀsuo– 3: E§ 100 u™.¬y. úÁåy 90oC

oÁú™Áå ƒÁ¬Á osÁ 200 u™.¬y. úÁåy 60oC oÁú™Áå
ƒÁ¬Á ¬zN˛∫ tÁzåÁzÊ N˛Áz u™¬ÁFL@
• u™»m N˛Á oÁú™Áå MÆÁ “ÁzTÁ?
• oÁú™Áå úu∫ƒo|å ™ı EÁú MÆÁ ußãåoÁ úÁÆıTz?

Yu¬L E§ úoÁ ¬TÁÆz@
™Áå ¬yu\L m1 osÁ m2 ¸√Æ™Áå ƒÁ¬z tÁz
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ƒÀoÏEÁı N˛Á oÁú™Áå T1 osÁ T2 “{ @ (Få tÁzåÁı ™ı EuáN˛
oÁú™Áå N˛Áz T1 osÁ N˛™ oÁú™Áå N˛Áz T2 N˛“ıTz@) ™Áå
¬yu\L u™»m N˛Á EÊuo™ oÁú™Áå T “ÁzTÁ@

u™»m N˛Á oÁú™Áå EuáN˛ H…m ƒÀoÏ Ãz N˛™
¬zuN˛å N˛™ H…m ƒÀoÏ Ãz EuáN˛ “ÁzoÁ “{@ FÃN˛Á
Es| Æ“ “ÁzoÁ “{ uN˛ EuáN˛ H…moÁ ƒÁ¬y ƒÀoÏ
Eúåy H…™Á QÁzoÁ “{ osÁ N˛™ H…moÁ ƒÁ¬y ƒÀoÏ
H…™Á N˛Áz üÁõo N˛∫oÁ “{@

EuáN˛ H…moÁ ƒÁ¬y ƒÀoÏ tΩƒÁ∫Á QÁzF| H…™Á
Q1 u\ÃN˛Á ̧ √Æ™Áå m1 “{ GÃN˛y ™ÁfiÁ S(T1- T)
“ÁzTy@

N˛™ H…moÁ ƒÁ¬y ƒÀoÏ tΩƒÁ∫Á üÁõo H…™Á Q2

u\ÃN˛Á ¸√Æ™Áå m2 “{ GÃN˛y ™ÁfiÁ S(T - T2)
“ÁzTy@

MÆÁıuN˛ GXY oÁú N˛y ƒÀoÏ tΩƒÁ∫Á ty TÆy H…™Á,
uå©å oÁú N˛y ƒÀoÏ tΩƒÁ∫Á ¬y TÆy H…™Á Nz̨  §∫Á§∫
“Ázoy “{ @ (H…™Á N˛Áz u§åÁ QÁzÆz) EsÁ|oΩ Q1 = Q2

GÃN˛Áz m1S(T1 - T) = m2S(T - T2) Nz˛ øú
™ı u¬Q ÃN˛oz “{@

GÃN˛Áz “¬ N˛∫ T = (m1T1 + m2T2)/(m1 +
m2) Nz˛ øú ™ı u¬Q ÃN˛oz “Ê{@

EÁúåz tzQÁ “ÁzTÁ uN˛ uÀsuo– 2 Nz˛ u™»m N˛Á
oÁú™Áå osÁ uÀsuo – 3 N˛Á Ã™Áå å“Î “ÁzTÁ@
• MÆÁ EÁú FÃNz˛ N˛Á∫m N˛Á EåÏ™Áå ¬TÁ

ÃN˛oz “¯?
• oÁú™Áúy N˛y Ã“ÁÆoÁ Ãz MÆÁ EÁú u™»m N˛Á

oÁú™Áå rÁo N˛∫ ÃN˛oz “¯?

u™»m uƒuá Nz˛ uÃtΩáÁÊo (Principle of
method of mixtures)

uƒußãå oÁúÁı N˛y tÁz ƒÀoÏLÂ \§ LN˛-tÓÃ∫z Nz̨
ÃÊúN|˛ ™ı EÁoy “{, o§ GXY oÁúƒÁ¬y ƒÀoÏ Ãz QÁzF|
H…™Á N˛™ oÁúƒÁ¬y ƒÀoÏ tΩƒÁ∫Á üÁõo H…™Á Nz˛

üÆÁzTΔÁ¬Á uN¿˛ÆÁN˛¬ÁúüÆÁzTΔÁ¬Á uN¿˛ÆÁN˛¬ÁúüÆÁzTΔÁ¬Á uN¿˛ÆÁN˛¬ÁúüÆÁzTΔÁ¬Á uN¿˛ÆÁN˛¬ÁúüÆÁzTΔÁ¬Á uN¿˛ÆÁN˛¬Áú 1

§∫Á§∫ “Ázåz oN˛ H…™Á Nz˛ üƒÁ“ Ãz H…™yÆ ÃÊoÏ¬å
üÁõo N˛∫oz “{@ (Æut H…™Á N˛Á ŸÁÃ å “Áz)

NÏ˛¬ QÁzF| H…™Á = NÏ˛¬ üÁõo H…™Á

FÃz u™»m uƒuá N˛Á uÃtΩáÁÊo N˛“oz “Ê{@

eÁzÃÁı N˛y uƒu∆…b H…™Á N˛Áz rÁo N˛∫åÁ
(Determination of Specific heat of a solid)

GÒz≈Æ: utL TL eÁzÃ ƒÀoÏ N˛y uƒu∆…b H…™Á
rÁo N˛∫åÁ @

      EÁƒ≈ÆN˛ GúN˛∫m: N{˛¬Áz∫y™yb∫,
oÁú™Áúy, uƒ¬ÁzgN˛, úÁåy, ƒÁ…úyÆ ÆÊfi,
¬N˛gy N˛Á ug£§Á, ∆yÃz Nz˛ TÁz¬z (Lead
shots)

uƒuá: uƒ¬ÁzgN˛ N˛z ÃÁs N{˛¬Áz∫y™yb∫ N˛Á
¸√Æ™Áå ™ÁuúL@

N{˛¬Áz∫y™yb∫ N˛Á ¸√Æ™Áå

m1 = ........................

      E§ N{˛¬Áz∫y™yb∫ ™ı LN˛ uo“ÁF| úÁåy N˛Áz ß∫
tyu\L GÃNz̨  ̧ √Æ™Áå osÁ oÁú™Áå N˛Áz ™ÁuúL@

úÁåy Nz˛ ÃÁs N{˛¬Áz∫y™yb∫ N˛Á ¸√Æ™Áå

m2 = .................

úÁåy N˛Á ̧ √Æ™Áå = m2–m1 .......................

N{˛¬Áz∫y™yb∫ ™ı úÁåy N˛Á oÁú™Áå,

T1 = ...........

åÁzbåÁzbåÁzbåÁzbåÁzb: N{˛¬Áz∫y™yb∫ osÁ úÁåy N˛Á oÁú™Áå
Ã™Áå “ÁzåÁ YÁu“L @
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NÏ˛Z ∆yÃz Nz˛ TÁz¬z ¬zN˛∫ Gã“ı T∫™ úÁåy ÆÁ
ƒÁ…úyÆ ÆÊfi ™ı gÁu¬L @ Gã“ı 100oC oÁú™Áå oN˛
T∫™ N˛yu\L@ ™Áå¬Áz Æ“ oÁú™Áå T2 “ÁzTÁ@

E§ Gå ∆yÃz Nz˛ TÁz¬Áı N˛Áz Euo∆yV¿oÁ Ãz
N{˛¬Áz∫y™yb∫ ™ı gÁu¬L (EuoãÆÓå H…™yÆ ŸÁÃ “Áz)
EÁú tzQıTz uN˛˛ NÏ˛Z Ã™Æ ú≈YÁoΩ u™»m N˛Á
oÁú™Áå LN˛ Ào∫ N˛Áz úÁÆzTÁ@

Æ“ oÁú™Áå T3 “ÁzTÁ osÁ N{˛¬Áz∫y™yb∫ N˛Á
¸√Æ™Áå úÁåy osÁ TÁz¬Áı Nz˛ ÃÁs ™ÁuúL@

E§ N{˛¬Áz∫y™yb∫ N˛Á ¸√Æ™Áå,

m3 = .........

ÃyÃz Nz̨  TÁz¬Áı N˛Á ̧ √Æ™Áå, m3 – m2 = .........

MÆÁıuN˛ H…™Á N˛Á ŸÁÃ å“Î “ÁzTÁ, “™ LzÃÁ
™Áå ÃN˛oz “{Ê uN˛ eÁzÃ tΩƒÁ∫Á QÁzF| H…™Á ÃÊúÓm| øú
Ãz N{˛¬Áz∫y™yb∫ Nz˛ úÁåy tΩƒÁ∫Á ∆Ázu o N˛∫ EÊuo™
oÁú™Áå N˛Áz üÁõo N˛∫ıTz@

™Áå ¬yu\L N{˛¬Áz∫y™yb∫, ÃyÃz Nz˛ TÁz¬z osÁ
úÁåy N˛y uƒu∆…b H…™Á N¿˛™∆: Sc, Sl osÁ  Sw

“ÁzTy@ u™»m uƒuá tΩƒÁ∫Á “™ Æ“ \Áåoz “{ uN˛
eÁzÃ tΩƒÁ∫Á QÁzF| H…™Á = N{˛¬Áz∫y™yb∫ tΩƒÁ∫Á üÁõo
H…™Á + úÁåy tΩƒÁ∫Á üÁõo N˛y TF| H…™Á @

(m3- m2 ) Sl(T2-T3)  =  m1 Sc(T3-T1)+(m2-m1) Sw(T3-T1)

            [m1Sc+(m2-m1)Sw] (T3-T1)

Sl =  ––––––––––––––––––––––––
          (m3-m2)(T2-T3)

N{˛¬Áz∫y™yb∫ osÁ úÁåy N˛y uƒu∆…b H…™Á N˛y
\ÁåN˛Á∫y Ãz “™ eÁzÃ N˛y uƒu∆…b H…™Á N˛Áz rÁo
N˛∫ ÃN˛oz “{@

ƒÁ…úyN˛∫m (Evaporation)

\§ Ty¬z N˛ú‰gÁÊz N˛Áz ÃÏQÁoz “Ê{ oÁz EÁú tzQÊzTz
uN˛ N˛úgÁzÊ ™ı Ãz úÁåy uåN˛¬ \ÁoÁ “{@
• GÃy üN˛Á∫ \§ “™ N˛™∫zÊ N˛y ¢˛∆| N˛Áz úÁåy Ãz

áÁzoz “{@
o§ NÏ˛Z “y qmÁı ™ı ¢˛∆| N˛Á úÁåy Etw≈Æ “Áz

\ÁoÁ “{ osÁ ¢˛∆| ÃÓQ \ÁoÁ “{@
• NÏ˛Z Ã™Æ ú≈YÁoΩ ¢˛∆| N˛Á úÁåy Etw≈Æ MÆÁı

“ÁzoÁ “{?
Yu¬L E§ “™ FÃ uƒ Æ N˛Áz \ÁåıTz@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -8
g~Áú∫ N˛y Ã“ÁÆoÁ Ãz uÀúu∫b N˛y NÏ˛Z §ÓÂtz
Eúåz “sz¬y ú∫ gÁu¬L@

• EÁúN˛y nƒYÁ eÊgy MÆÁı úg \Áoy “{?
uÀúu∫b N˛y (spirit) NÏ˛Z §ÓÊtz (\{Ãz 1 u™.¬y.)

N˛Áz tÁz úzb∫y (petri) úÁfiÁı ™ı ¬yu\L (üÆÁzT∆Á¬Á
™ı GúÆÁzTy N˛ÁÊY ÆÁ õ¬ÁuÀbN˛ N˛y §z¬åÁN˛∫ jMN˛åtÁ∫
úÁfi “ÁıTz)@ LN˛ úÁfi N˛Áz úÊQz Nz˛ åyYz ∫QN˛∫ úÊQÁ
YÁ¬Ó N˛yu\L@ tÓÃ∫z N˛Áz jMN˛å ¬TÁN˛∫ ∫uQL@
úÁÂY u™åb ú≈YÁoΩ tÁzåÁı ™ı uÀúu∫b N˛y ™ÁfiÁ N˛Á
uå∫yqm N˛yu\L@
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• EÁúåz MÆÁ tzQÁ?

EÁú tzQÁzTz Nz˛ úÊQz Nz˛ åyYz ∫Qz úÁfi ™ı Ãz

uÀúu∫b Etw≈Æ “Áz \ÁoÁ “{ \§uN˛ jMN˛å
¬TÁN˛∫ ∫Qz úÁfi ™ı uÀúu∫b N˛y NÏ˛Z ™Áfi
úÁÆy \Áoy “{@

• FÃ úu∫ƒo|å N˛Á N˛Á∫m MÆÁ “Áz ÃN˛oÁ “{?

FÃ ü≈å N˛Á G∫ tzåz Nz˛ u¬L EÁúN˛Áz
ƒÁ…úyN˛∫m uƒuá N˛Áz Ã™^åÁ “ÁzTÁ@ úzb∫y úÁfi ™ı
∫Qz uÀúu∫b Nz˛ N˛m uå∫Êo∫ ƒzT Ãz uƒußãå ut∆ÁEÁı

™ı Tuo N˛∫oz ∫“oz “{ úu∫mÁ™ Àƒøú N˛m LN˛
tÓÃ∫Áı Ãz bN˛∫Áoz “{@

FÃ bN˛∫Áƒ ™ı N˛mÁı N˛y H\Á| tÓÃ∫z N˛mÁı ™ı

ÃÊƒ“å “Ázoy “{ \§ ¸ƒÁı Nz˛ N˛m Ão“ Nz˛ N˛mÁı Ãz
bN˛∫Áoz “Ê{ oÁz Ão“ Nz˛ N˛m H\Á| üÁõo N˛∫ Ão“
Ãz tÓ∫ Gg \Áoz “Ê{@

Få ßÁTåz ƒÁ¬z N˛mÁı ™ı Ãz NÏ˛Z u¢˛∫ Ãz ¸ƒ

N˛y EÁz∫ ßz\z \Áoz “{Ê \§ ƒz ƒÁÆÏ Nz˛ N˛mÁı Nz˛ ÃÁs
bN˛∫Áoz “Ê{@ \§ ßz\z TÆz N˛mÁı Ãz ßÁTåz ƒÁ¬z N˛m
EuáN˛ “Áz \Áoz “Ê{ o§ ¸ƒÁı Nz˛ N˛m N˛™ “Áz \Áoz

“{Ê@ FÃu¬L \§ ¸ƒ N˛Áz ƒÁÆÏ ™ı QÏ¬Á ZÁzgÁ \ÁoÁ
“{ o§ Ão“ Nz̨  N˛mÁı ™ı N˛™y “Ázoy \Áoy “{ \§ oN˛
ÃÊúÓm| ¸ƒ ƒÁÆÏ ™zÊ Etw≈Æ å “Áz@ FÃy uƒuá N˛Áz

ƒÁ…úyN˛∫m N˛“oz “{Ê @

ƒÁ…úyN˛∫m Nz̨  Ã™Æ ̧ ƒÁı Nz̨  N˛mÁı N˛y EÁãou∫N˛
H\Á| N˛™ “Áz \Áoy “{ EÁ{∫ ƒz áy™z “Áz \Áoz “{Ê ƒz

FÃ H\Á| N˛Áz bN˛∫Áƒ Nz˛ Ã™Æ uåN˛uÃo N˛mÁı N˛Áz
tzoz “Ê{ @

<<¸ƒ N˛y Ão“ Ãz uN˛Ãy ßy oÁú™Áå ú∫ N˛mÁı

Nz˛ uå…N˛ÁÃå N˛y üuN¿˛ÆÁ N˛Áz ƒÁ…úyN˛∫m N˛“oz

“Ê{@>>

E§ “™ úÊQz Nz˛ åyYz ∫Qz uÀúu∫b Nz˛  oz\

ƒÁ…úyN˛∫m N˛Á úoÁ ¬TÁÆıTz@ Æut QÏ¬z ug∆ ÆÁ

ú∫oy gy∆ Nz˛ ¸ƒ N˛y˛ Ão“ ú∫ ƒÁÆÏ N˛Áz ßz\Á

\ÁÆ oÁz ƒÁúÃ EÁåz ƒÁ¬z N˛mÁı N˛y ÃÊPÆÁ §“Ïo

N˛™ “Áz \Áoy “{@

LzÃÁ FÃu¬L “ÁzoÁ “{ MÆÁıuN˛ N˛m ¸ƒ Nz˛

Ã™yú Ão“ Ãz tÓ∫ Gg \Áoz “{ FÃÃz ƒÁ…úyN˛∫m

N˛Á t∫ §j \ÁoÁ “{@ FÃy N˛Á∫mƒ∆ úÊQz Nz˛ åyYzz

úb∫y gy∆ ƒÁ¬y uÀúu∫b jMN˛å §Êt gy∆ Ãz \¡ty

ƒÁ…úyNw˛o “Áz \Áoy “{@ EÁú tzQıTz uN˛ \§ “ƒÁ

Y¬oy “{ oÁz N˛ú‰gz \¡ty ÃÓQoz “{Ê@

FÃN˛Á Es| Æ“ “ÁzoÁ “{ uN˛ ƒÁ…úyN˛∫m Nz˛

tÁ{∫Áå útÁs| N˛Á oÁú™Áå VboÁ “{@ƒÁ…úyN˛∫m LN˛

á∫Áo¬yÆ uƒ Æ “{@

dmînrH$aU na YamVrcr¶ úmoÌ’$c, AmÐ©VmdmînrH$aU na YamVrcr¶ úmoÌ’$c, AmÐ©VmdmînrH$aU na YamVrcr¶ úmoÌ’$c, AmÐ©VmdmînrH$aU na YamVrcr¶ úmoÌ’$c, AmÐ©VmdmînrH$aU na YamVrcr¶ úmoÌ’$c, AmÐ©Vm

VWm hdm Ho$ doJ H$m à^mdVWm hdm Ho$ doJ H$m à^mdVWm hdm Ho$ doJ H$m à^mdVWm hdm Ho$ doJ H$m à^mdVWm hdm Ho$ doJ H$m à^md

5 ‘r.cr. H$mo EH$ naIZcr VWm {MZr ßcoQ> ‘|

AcJ AcJ {c{OE& EH$ {MZr ßcoQ> ‘| 5 ‘r.cr.

nmZr coH$a Ac‘mar ‘| a{IE&

{H«$¶mH$cmn - {H«$¶mH$cmn - {H«$¶mH$cmn - {H«$¶mH$cmn - {H«$¶mH$cmn - 9
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H$‘ao H$m Vmn‘mZ VWm VrZm| ‘| go nmZr Ho$ dmînrH$aU

H$mo cJm g‘¶ [aH$mS>© {H${OE& ¶{X g§̂ d hmo Vmo Bgr

{H«$¶m H$mo dfm© F$Vw ‘| XmohamBE Am¡a AmnHo$ [Z[aúmU

H$mo [aH$mS>© {H${OE&

• H$m¡Zgr pñWVr na YamVcr¶ úmoÌ’$c VWm hdm

Ho$ doJ Ho$ à^md Ho$ ~mao ‘| Amn ³¶m H$h|Jo?

• dmînrH$aU na YamVcr¶ úmoÌ’$c VWm hdm Ho$

doJ Ho$ à^md Ho$ ~ma| ‘| Amn ³¶m H$h|Jo?

AmnZo XoIm {H$ MrZr {‘Å>r H$s ßcoQ> ‘o| dmînrH$aU

VoOr go hmoVm h¡&

O¡go {H$ dmînrH$aU EH$ YamVcr¶ {df¶ h¡,

dmînrH$aU à{H«$¶m ‘o| Ðdm| Ho$ H$U YamVc go ncm¶Z

H$aVo h¡& úmoÌ’$c ~T>Zo go H$Um| H$mo ncm¶Z H$m ‘m¡H$m

A{YH$ {‘cVm h¡, AV: dmînrH$aU H$m Xa ~T>Vm h¡&

AmÐ©Vm EH$ Am¡a KQ>H$ h¡ Omo dmînrH$aU H$mo

à^m{dV H$aVm h¡& dm¶w ‘| CnpñWV Ocdmîn H$mo

AmÐ©Vm H$hVo h¡&

{XE JE Vmn‘mZ na h‘mao Mmam| Amoa nm¶o OmZo

dmco dm¶w ‘| A{YH$ Ocdmîn H$s A{YH$ ‘mÌm Zht

ah gH$Vr h¡&

¶{X dm¶w ‘| Ocdmîn H$s ‘mÌm A{YH$ hmoVr h¡

Vmo dmînrH$aU KQ>Vm h¡& Bgr{cE dfm©F$Vw ‘| H$nS>o

Xoar go gyIVo h¡& O~H$s J«rî‘ F$Vw ‘| OëXr gyIVo h¡&

hdm H$m doJ ~T>Zo go Ocdmîn Ho$ H$U dm¶w go

AcJ hmo OmVo h¡ {Oggo h‘mao Mmam| Amoa Ocdmîn

H$s ‘mÌm H$‘ hmo OmVr h¡&

“™ ƒÁ…úyN˛∫m N˛Áz FÃ o∫“ ßy úu∫ßÁu o N˛∫

ÃN˛oz “{@ <<¸ƒ N˛y Ão“ ú∫ ¸ƒ Ãz T{Ã øú ™ı

úu∫ƒuo|o “Ázåz N˛y uN¿˛ÆÁ@>> Æ“ LN˛ ∆yo¬yN˛∫m

uN¿˛ÆÁ “{ MÆÁıuN˛ ¸ƒ Nz˛ N˛m Gå N˛mÁı N˛Áz H\Á|

ütÁå N˛∫oz “{Ê \Áz Ão“ Ãz tÓ∫ “Áz ∫“ı “Ê{@

E§ FÃ GtÁ“∫m N˛Áz tzuQL@

• \§ “™ N˛ÁÆ| N˛∫oz “Ê{ oÁz “™ı úÃyåÁ MÆÁı

EÁoÁ “{?

\§ “™ N˛ÁÆ| N˛∫oz “{Ê oÁz “™ Eúåy H\Á| N˛Áz

H…™yÆ H\Á| Nz˛ øú ™ı QY| N˛∫oz “{ @ úu∫mÁ™o:

“™Á∫y nƒYÁ N˛Á oÁú™Áå §‰j \ÁoÁ “{ osÁ “™Á∫z
Àƒzt ∫Êá¿ÁzÊ N˛Á úÁåy ƒÁ…úyNw˛o “Ázåz ¬ToÁ “{@ Æ“

ƒÁ…úyN˛∫m ∆∫y∫ N˛Áz elgÁ N˛∫ tzoÁ “{@

ƒÁ…úyN˛∫m N˛y t∫ ̧ ƒ Nz˛ á∫Áo¬ qzfi¢˛¬ ú∫
EÁáÁu∫o “Ázoy “{, YÁ∫ÁzÊ EÁz∫ N˛y ƒÁÆÏ ™ı oÁú™Áå
osÁ ƒÁ…ú N˛y ™ÁfiÁ ú“¬z Ãz “y GúuÀso “Ázoy “{@

• MÆÁ ƒÁ…úyN˛∫m N˛y uƒú∫yo üuN¿˛ÆÁ “Áz ÃN˛oy
“{?

• Æ“ N˛§ EÁ{∫ N{˛Ãz “ÁzoÁ “{?

Yu¬L E§ “™ úoÁ N˛∫ı @

ÃÊVåå (Condensation)
{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -10

bz§¬ ú∫ LN˛ N˛ÁÊY N˛Á bÊ§¬∫ ∫uQL GÃ™ı
EÁáÁ elgÁ úÁåy gÁu¬L@

• bÊ§¬∫ Nz˛ Hú∫y Ão“ ú∫ EÁúåz MÆÁ uå∫yqm
uN˛ÆÁ?

• N˛ÁÂY Nz˛ §Á“∫y Ão“ ú∫ §ÓÂtÁzÊ N˛Á EÁN˛Á∫ MÆÁı
utQoÁ “{?
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“™ \Áåoz “{Ê uN˛ YÁ∫ÁzÊ EÁz∫ ¢{˛¬y “ƒÁ N˛Á
oÁú™Áå úÁåy Nz˛ oÁú™Áå Ãz EuáN˛ “ÁzoÁ “{@

ƒÁÆÏ ™ı úÁåy Nz˛ N˛m ƒÁ…ú Nz˛ øú ™ı úÁÆz
\Áoz “{Ê@

\§ ƒÁÆÏ ™ı úÁåy Nz˛ N˛m Eúåy Tuo Nz˛
N˛Á∫m bÊ§¬∫ N˛y Ão“ Ãz bN˛∫Áoz “{Ê \Áz eÊgÁ “ÁzoÁ
“{@ ƒz Eúåy Tuo\ H\Á| N˛Áz QÁzoz “{Ê@ \Áz GåNz˛
oÁú™Áå N˛Áz elgÁ N˛∫ Gã“ı §ÓÂtÁzÊ Nz̨  øú ™ı úu∫ƒuo|o
N˛∫ tzoz “{Ê@

ƒÁÆÏ ™ı úÁåy Nz˛ N˛mÁı tΩƒÁ∫Á QÁzF| H\Á| N˛Áz
bÊ§¬∫ Nz˛ N˛m üÁõo N˛∫ ¬zoz “{Ê@ FÃu¬L N˛ÁÂY Nz˛
N˛mÁı N˛y Tuo\ H\Á| §j \Áoy “{@ §t¬z ™ı N˛ÁÂY
Nz˛ N˛m Eúåy H\Á| N˛Áz úÁåy Nz˛ N˛mÁı N˛Áz ütÁå
N˛∫oz “{Ê@

FÃ o∫“ úÁåy Nz˛ N˛mÁı N˛y EÁ{Ãoå Tuo\
H\Á| §j \Áoy “{@ Eo: “™ Æ“ uå…N˛ | uåN˛Á¬
ÃN˛oz “Ê{ uN˛ N˛ÁÂY ™ı úÁåy N˛Á oÁú™Áå §j \ÁoÁ
“{@ FÃ üuN¿˛ÆÁ N˛Áz ÃÊVåå (condensation) N˛“oz
“{Ê@ Æ“ LN˛ H…myÆ üuN¿˛ÆÁ “ÁzTy@

ÃÊVåå N˛Áz FÃ üN˛Á∫ ßy úu∫ßÁu o uN˛ÆÁ \Á
ÃN˛oÁ “{ <<T{Ã Ãz ¸ƒ ™ı §t¬åz N˛y uN¿˛ÆÁ>>@

E§ “™ FÃ uÀsuo N˛Á ú∫yqm N˛∫ıTz@

T™y| Nz˛ utåÁı ™ı ∆Á}ƒ∫ Nz˛ åyYz ÀåÁå N˛∫åz ú∫
EÁú H…moÁ N˛Áz ™“ÃÓÃ N˛∫oz “{Ê@ ÀåÁåV∫
(bathroom) ™ı LN˛ FN˛ÁF| EÁÆoå ™ı ƒÁ…ú Nz˛
N˛m §Ásø™ Nz˛ §Á“∫ úÁÆz \Áåz ƒÁ¬z LN˛ FN˛ÁF|
EÁÆoå ƒÁ…ú N˛mÁı Ãz EuáN˛ “Ázoz “{Ê@ \§ EÁú
Eúåz ∆∫y∫ N˛Áz oÁ{u¬Æz Ãz úÁıZoz “¯ oÁz EÁúNz˛
YÁ∫Áı EÁz∫ ƒÁ¬z ƒÁ…ú Nz˛ N˛m EÁúNz˛ ∆∫y∫ N˛y
nƒYÁ ú∫ \™ \Áoz “{Ê EÁ{∫ Æ“y ÃÊVåå EÁúN˛Áz
H…moÁ N˛Á EåÏßƒ ütÁå N˛∫oÁ “{@

EÁ |̧oÁ (Humidity)

ƒÁÆÏ ™ı “™z∆Á NÏ˛Z ƒÁ…ú úÁÆy \Áoy “{@ Æ“
ƒÁ…ú åty, oÁ¬Á§ ÆÁ ̂ y¬ Nz˛ úÁåy Nz˛ ƒÁ…úyN˛∫m
Nz˛ N˛Á∫m “Áz ÃN˛oy “{@ osÁ N˛ú‰gÁı Nz˛ ÃÓQåz Ãz ÆÁ
úÃyåz Nz˛ N˛Á∫m ßy “Áz ÃN˛oy “{@ ƒÁÆÏ ™ı ƒÁ…ú
N˛mÁı N˛y GúuÀsuo ƒÁoÁƒ∫m N˛Áz EÁ¸| §åÁoy “{@
ƒÁÆÏ ™ı \¬ƒÁ…ú N˛y ™ÁfiÁ N˛Áz EÁ¸|oÁ N˛“oz “{Ê@

EÁzÃ LƒÊ N˛Áz“∫Á (Dew and Fog)

Ãty| Nz˛ utåÁı ™ı Ã§z∫z EÁúåz Eúåy uQ‰gN˛y
N˛y N˛ÁÂY ú∫ ¢Ó˛¬Áı osÁ VÁÃ ú∫ EÁzÃ N˛y §ÓÂtÁı N˛Áz
tzQÁ “y “ÁzTÁ@

• Æz §ÓÊtz N{̨ Ãz §åoy “{Ê?

E§ “™ FÃN˛Á úoÁ ¬TÁÆıTz@

Ãty| N˛y ∫ÁoÁı ™ı ƒÁoÁƒ∫m N˛Á oÁú™Áå N˛™ “Áz
\ÁoÁ “{@ uQgN˛y N˛Á N˛ÁÂY, ¢Ó˛¬, VÁÃ FnÆÁut EÁ{∫
eÊgz “Áz \Áoz “{Ê@ GåNz˛ YÁ∫ÁzÊ EÁz∫ N˛y ƒÁÆÏ ™ı ƒÁ…ú
\™N˛∫ ÃÊVåå N˛Áz EÁ∫Êß N˛∫oz “Ê{@ FÃ üN˛Á∫
Ão“Áı ú∫ \™ı “ÏL úÁåy N˛y §ÓÂtÁzÊ N˛Áz EÁzÃ N˛“oz “{Ê@

Æut oÁú™Áå ™ı EÁ{∫ EuáN˛ uT∫Áƒb “Ázoy “{
oÁz GÃ qzfi Nz˛ ÃÊúÓm| ƒÁoÁƒ∫m ™ı ƒÁ…ú EuáN˛
™ÁfiÁ ™ı úÁÆÁ \ÁoÁ “{ Eo: ƒÁ…ú ™ı GúuÀso úÁåy
Nz˛ N˛m ƒÁÆÏ Nz˛ áÓ¬ N˛mÁı ú∫ ÃÊVuåo “ÁzN˛∫ úÁåy
N˛y ZÁzby-ZÁzby §ÓÊtÁz N˛Á uå™Á|m N˛∫oz “Ê{ \Áz ƒÁoÁƒ∫m
™ı o{∫oz “{Ê \Áz Våz áÏÊá N˛Á uå™Á|m N˛∫oz “{Ê@ Æ“
ƒÁoÁƒ∫m N˛Áz áÏÊá¬Á §åÁ tzoÁ “{@ FÃy Våz áÏÊá N˛Áz
N˛Áz“∫Á (Fog) N˛“oz “{Ê@

• MÆÁ uå∫Êo∫ H…™Á N˛y EÁúÓuo| úÁåy Nz̨  oÁú™Áå
N˛Áz uå∫Êo∫ §jÁoy “{?
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Mƒså ÆÁ G§Á¬åÁ (Boiling )

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -11

LN˛ §yN˛∫ ™ı úÁåy ¬zN˛∫ GÃz §å|∫ ú∫ ∫uQL
“∫ tÁz u™åb §Át oÁú™Áúy Nz˛ úÁeΩÆÁÊN˛ N˛Áz åÁzb
N˛yu\L@

• MÆÁ EÁú §yN˛∫ Nz˛ úÁåy N˛y Ão“ ™ı ƒwtΩuá
ÆÁ N˛™y N˛Á EåÏßƒ N˛∫oz “{Ê?MÆÁı?

• MÆÁ oÁú™Áå uå∫Êo∫ §‰joÁ ∫“oÁ “{?

• úÁåy Nz˛ oÁú™Áå ™ı ƒwtΩuá N˛§ ªN˛oy “{?

EÁú tzQıTz uN˛ úÁåy N˛Á oÁú™Áå o§ oN˛
§joÁ ∫“oÁ “{ \§ oN˛ ƒ“  100°C å “Áz \ÁÆ@
100°C Nz˛ §Át oÁú™Áå ™ı §‰jÁzo∫y å“Î tzQy
\ÁÆzTy@

100 0C Nz˛ ú≈YÁoΩ Æut uå∫Êo∫ H…™Á N˛y
EÁúÓuo| N˛∫åz ú∫ ßy oÁú™Áå ™ı ƒwtΩuá å“Î “ÁzTy
oÁz o§ 1000C oÁú™Áå ú∫ úÁåy Nz˛ Ão“ ú∫ NÏ˛Z
§Ï¬§Ï¬z ßy utQÁF| tzoz “Ê{@ FÃy N˛Áz “™ úÁåy N˛Á
<<Mƒså>> ÆÁ <<G§¬åÁ>> N˛“oz “{Ê@

• LzÃÁ MÆÁı “ÁzoÁ “{?

úÁåy LN˛ uƒ¬Æå “{ u\Ã™ı T{ÃÁı Ãu“o EåzN˛
E∆ÏtΩuáÆÁÂ VÏ¬y “Ázoy “Ê{@ \§ úÁåy ÆÁ N˛ÁzF| ¸ƒ
T∫™ uN˛ÆÁ \ÁoÁ “{ o§ GÃ™ı T{ÃÁı N˛y VÏ¬åoÁ
N˛™ “Áz \Áoy “{@ FÃNz˛ úu∫mÁ™Àƒøú ̧ ƒÁı ú∫ T{ÃÁı
Nz˛ §Ï¬§Ï¬z §ååz ¬Toz “Ê{@ (§o|å N˛y utƒÁ∫Áı ÆÁ
uåY¬y Ão“ ú∫)@ YÁ∫ÁzÊ EÁz∫ úÁÆz \Áåz ƒÁ¬z ¸ƒÁı
™ı Ãz úÁåy Nz˛ N˛mÁı N˛Á ƒÁ…úyN˛∫m Få §Ï¬§Ï¬Áı Nz˛
øú ™ı “Ázåz ¬ToÁ “{@ osÁ Gå™ı \™y “ÏF| ƒÁ…ú
ß∫åz ¬Toy “{, ̧ ƒÁı Nz˛ oÁú™Áå ™ı ƒwtΩuá Ãz GåN˛Á
t§Áƒ §jåz ¬ToÁ “{@ oÁú™Áå Nz˛ uN˛Ãy Ào∫ ú∫
§Ï¬§Ï¬Áı Nz˛ ßyo∫ \™y ƒÁ…ú N˛Á t§Áƒ; §Á“∫y
t§Áƒ Nz̨  §∫Á§∫ “Áz \ÁoÁ “{@ (Æ“ t§Áƒ ƒÁoÁƒ∫myÆ
t§Áƒ osÁ §Ï¬§Ï¬Áı Nz˛ Hú∫ úÁåy N˛yz Ão“ Nz˛
t§Áƒ Nz˛ ÆÁzT Nz˛ §∫Á§∫ “ÁzoÁ “{@ úu∫mÁ™Àƒøú
Få §Ï¬§Ï¬Áı ™ı ∆yV¿ ƒwtΩuá “Ázoy “{ osÁ ƒz GåNz˛
ßyo∫ GúuÀso ƒÁ…ú N˛Áz ƒÁÆÏ ™ı ZÁzgoz “ÏL ¢˛b
\Áoz “{@ úÁåy Ãz ƒÁ…ú (T{Ã) §ååz N˛y üuN¿˛ÆÁ o§
oN˛ Y¬oy “{ \§ oN˛ GÃz H…™Á üÁõo “Ázoy ∫“oy
“{@ Æ“y üuN¿˛ÆÁ “™ı úÁåy Nz˛ Mƒså (G§Á¬åÁ) Nz˛
øú ™ı utQÁF| tzoy “{ @

<<Mƒså ƒ“ üuN¿˛ÆÁ “{ u\Ã™ı uÀs∫ oÁú™Áå
osÁ utL TL t§Áƒ ú∫ ¸ƒ N˛Á øúÁÊo∫m T{Ã Nz˛
øú ™ı “ÁzoÁ “{@>> FÃ oÁú™Áå N˛Áz ̧ ƒÁı N˛Á MƒsåÁÊN˛
N˛“oz “{Ê@
• MÆÁ ƒÁ…úyN˛∫m osÁ Mƒså tÁzåÁzÊ Ã™Áå

üuN¿˛ÆÁLÂ “{?
\{ÃÁ uN˛ EÁúåz 8 ƒı osÁ 10 uN¿˛ÆÁN˛¬Áú ™ı

tzQÁ, ̧ ƒÁı N˛Á Mƒså ƒÁ…úyN˛∫m Ãz ußãå “ÁzoÁ “{@
åÁzb N˛yu\L uN˛ ƒÁ…úyN˛∫m oÁú™Áå Nz˛ uN˛Ãy ßy
Ào∫ ú∫ “Ázåz ƒÁ¬y üuN¿˛ÆÁ “{@ \§uN˛ Mƒså LN˛

Thermometer
glass rod

ice
cubes

spirit lamp

beaker

water

Fig - 3
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uåu≈Yo oÁú™Áå ú∫ “Ázzåz ƒÁ¬y üuN¿˛ÆÁ “{@ Yu¬L
E§ “™ uN¿˛ÆÁN˛¬Áú-10 Nz˛ uå∫yqm N˛Áz ÆÁt N˛∫ı,
\§ Mƒså üuN¿˛ÆÁ ∆Ïø “Ázoy “{ o§ ¸ƒ Nz˛
oÁú™Áå ™ı EÁ{∫ ƒwtΩuá å“Î “Ázoy “{, uå∫Êo∫ uN˛oåy
ßy tz∫ oN˛ FÃz T∫™ N˛∫oz ∫“zÊ,Ê FÃÃz GÃ ú∫ N˛ÁzF|
üßÁƒ å“Î úgoÁ@ MƒsåÁÊN˛ ú∫ oÁú™Áå o§ oN˛
uÀs∫ ∫“oÁ “{ \§ oN˛ uN˛ ÃÊúÓm| ̧ ƒ N˛Á Mƒså å
“Áz @

uN¿˛ÆÁN˛¬Áú–10 ™ı EÁúåz tzQÁ uN˛, §yN˛∫ ™ı
úÁåy N˛Áz T∫™ N˛∫åz ú∫ GÃN˛Á oÁú™Áå 100 0C
oN˛ uå∫Êo∫ §‰joÁ ∫“oÁ “{@ ¬zuN˛å \§ úÁåy
G§¬åz ¬ToÁ “{ oÁz H…™Á N˛y EÁúÓuo| ú∫ ßy
GÃNz˛ oÁú™Áå ™ı N˛ÁzF| úu∫ƒo|å utQÁF| å“Î tzoÁ
“̄@
• ty TÆy H…™yÆ H\Á| N˛“ÁÂ TÆy “ÁzTy?

FÃ H…™yÆ H\Á| N˛Á GúÆÁzT úÁåy Nz˛ ¸ƒ Ãz
T{Ã øú ™ı úu∫ƒo|å Nz˛ u¬L uN˛ÆÁ \ÁoÁ “{@ FÃz
ƒÁ…úå N˛y TÏõo H…™Á N˛“oz “{Ê@ (latent heat of
vapourization)

uÀs∫ oÁú™Áå ú∫ 1 T¿Á™ ¸ƒ N˛Áz T{Ã ™ı
úu∫ƒuo|o N˛∫åz Nz˛ u¬L EÁƒ≈ÆN˛ H…™yÆ H\Á|
N˛Áz ƒÁ…úå N˛y TÏõo H…™Á N˛“oz “Ê{@

Æut ‘m’ ¸√Æ™Áå ƒÁ¬z ¸ƒ N˛Áz EÁƒ≈ÆN˛
H…™yÆ H\Á| ‘Q’ N{˛¬Áz∫y “{ \Áz GÃz ̧ ƒ Ãz T{Ã ™ı
úu∫ƒuo|o N˛∫oy “{@ oÁz ƒÁ…úå N˛y TÏõo H…™Á Q/
m “ÁzTy@ ƒÁ…úå N˛y TÏõo H…™Á N˛Áz ‘L’ tΩƒÁ∫Á
t∆Á|ÆÁ \ÁoÁ “{@

ƒÁ…úå N˛y TÏõo H…™Á N˛Á CGS ™ÁfiN˛ N{̨ ¬Áz∫y/
T¿Á™ (cal/gm) osÁ SI ™ÁfiN˛ \Ó¬/uN˛.T¿Á (J/kg)
“ÁzoÁ “{@

uÀs∫ ƒÁÆÏ™lg¬yÆ t§Áƒ (1atm) ú∫ úÁåy

N˛Á MƒsÁåÁÊN˛ 100°C ÆÁ 373K osÁ úÁåy N˛z
ƒÁ…úå N˛y TÏõo H…™Á 540 N{˛¬Áz∫y/T¿Á™ “Ázoy “{@

Yu¬L E§ “™ §¢|˛ N˛Á úÁåy ™ı øúÁÊo∫m
tzQıTz@

• §¢|˛ N˛Á bÏN˛gÁ úÁåy Nz˛ øú ™ı MÆÁı úu∫ƒuo|o
“ÁzoÁ “{?

T¬å (ÆÁ uúV¬åÁ) (Melting)

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -12
LN˛ §yN˛∫ ™ı ZÁzbz-ZÁzbz §∫¢˛ Nz˛ bÏN˛gz ¬yu\L

1 §yN˛∫ ™ı §∫¢˛ Nz˛ bÏN˛gÁı Nz˛ §yY oÁú™Áúy N˛Áz
∫uQL@ oÁú™Áúy Nz˛ úÁeΩÆÁÊN˛ N˛Á uå∫yqm N˛yu\L@
E§ §yN˛∫ N˛Áz §å|∫ ú∫ ∫QN˛∫ T∫™ N˛yu\L@
ünÆzN˛ u™åb ú≈YÁoΩ oÁú™Áúy Nz˛ úÁeΩÆÁÊN˛ N˛Áz o§
oN˛ åÁzb N˛yu\L \§ oN˛ §∫¢˛ úÓm|o: úÁåy Nz˛
øú ™ı uúV¬ å \ÁÆ@
• Ã™ÁÆÁão∫Á¬ ™ı oÁú™Áúy Nz̨  úÁeΩÆÁÊN˛ ™ı EÁúåz

MÆÁ úu∫ƒo|å tzQÁ?
• T¬å üuN¿̨ ÆÁ ™ı MÆÁ §∫¢˛ N˛Á oÁú™Áå §t¬oÁ

“{?

EÁú tzQıTz uN˛ EÁ∫ÊußN˛ uÀsuo ™ı §∫¢˛ N˛Á
oÁú™Áå 0oC Ãz N˛™ ÆÁ GÃNz˛ §∫Á§∫ “ÁzoÁ “{@
Æut §∫¢˛ N˛Á oÁú™Áå 0oC Ãz N˛™ “Áz oÁz GÃ™ı
o§ oN˛ úu∫ƒo|å “ÁzTÁ \§ oN˛ ƒ“ 00C å “Áı@
\§ §∫¢˛ uúV¬åz ¬Toy “{ oÁz H…™Á N˛y EÁúÓuo|
N˛∫åz ú∫ ßy EÁú GÃNz˛ oÁú™Áå ™ı N˛ÁzF| úu∫ƒo|å
å“Î úÁÆıTz@

• LzÃÁ MÆÁı “ÁzoÁ “{?

§∫¢˛ N˛Áz H…™yÆ H\Á| ütÁå N˛∫åz ú∫ ƒ“
§∫¢˛ Nz˛ N˛mÁı N˛y EÁãou∫N˛ H\Á| N˛Áz §jÁoz “{Ê@
Æ“ H…™yÆ H\Á| ™ı ƒwtΩuá §∫¢˛ Nz˛ (H2O) N˛mÁı
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Nz˛ ™ÜÆ §ÊáåÁz N˛Áz ÆÁ oÁz N˛™\Áz∫ N˛∫oz “{ ÆÁ u¢˛∫
§Êáå N˛Á uƒXZztå N˛∫ tzoz “{Ê @ FÃyu¬L §∫¢˛
(eÁzÃ EƒÀsÁ Ãz) úÁåy (¸ƒ EƒÀsÁ) ™ı §t¬oÁ
“{@ Æ“ üuN¿˛ÆÁ uÀs∫ oÁú™Áå  0°C ÆÁ 273K ú∫
“Ázoy “{@ FÃ oÁú™Áå N˛Áz T¬åÊN˛ (melting point)
N˛“oz “{@ eÁzÃ Ãz ¸ƒ Nz˛ øú ™ı úu∫ƒo|å N˛y uN¿˛ÆÁ
N˛Áz T¬å (Melting) N˛“oz “Ê{@

T¬å üuN¿˛ÆÁ ™ı §∫¢˛ Nz˛ oÁú™Áå ™ı N˛ÁzF|
úu∫ƒo|å å“Î “ÁzoÁ “{ MÆÁıuN˛ GÃN˛Áz ütÁå N˛y TÆy
H…™yÆ H\Á| N˛Á úÓm| GúÆÁzT §∫¢˛ Nz˛ N˛mÁı Nz˛
§ãáå uƒXZztå ™ı “Áz \ÁoÁ “{ @

uÀs∫ oÁú™Áå ú∫ eÁzÃ Ãz ¸ƒ ™ı úu∫ƒo|å N˛y
üuN¿˛ÆÁ T¬å N˛“¬Áoy “{@ FÃ uÀs∫ oÁú™Áå N˛Áz
T¬åÁÊN˛ N˛“oz “{Ê@

• 1 T¿Á™ §∫¢˛ N˛Áz ¸ƒ ™ı úu∫ƒuo|o N˛∫åz Nz˛
u¬L uN˛oåy H…™yÆ H\Á| N˛y EÁƒ≈ÆN˛oÁ
“ÁzTy?

H…™Á N˛y ƒ“ ™ÁfiÁ \Áz eÁzÃ Ãz FN˛ÁF| ̧ √Æ™Áå
N˛Áz u§åÁ oÁú §t¬z ¸ƒ ™ı úu∫ƒuo|o N˛∫åz
u¬L EÁƒ≈ÆN˛ “Ázoy “{ GÃz T¬å N˛y TÏõo
H…™Á N˛“oz “{@

™Áå ¬yu\L m ¸√Æ™Áå ƒÁ¬z eÁzÃ Nz˛ ¸ƒ ™ı
úu∫ƒuo|o N˛∫åz Nz˛ u¬L Q H…™Á N˛y EÁƒ≈ÆN˛oÁ
“Áz oÁz, 1 T¿Á™ eÁzÃ N˛Áz ¸ƒ ™ı úu∫ƒuo|o N˛∫åz Nz˛
u¬L EÁƒ≈ÆN˛ H…™Á Q/m “ÁzTy@

T¬å N˛y TÏõo H…™Á (L) = Q/m “ÁzTy@ §∫¢˛
Nz˛ T¬å N˛y TÏõo H…™Á N˛Á ™Ó¡Æ 80 N{˛¬Áz∫y/T¿Á™
“ÁzoÁ “{@

u“™yN˛∫m (Freezing)

∆yoJoÏ ™ı åÁu∫Æ¬ oz¬ osÁ Vy N˛Áz eÁzÃ
EƒÀsÁ ™ı úu∫ƒuo|o “Ázoz “ÏL EÁúåz tzQÁ “y “ÁzTÁ@

• FÃ úu∫ƒo|å N˛Á MÆÁ N˛Á∫m “Áz ÃN˛oÁ “{?

• ∫z¢˛∫y\∫zb∫ ™ı ∫Qz úÁåy N˛Á MÆÁ “ÁzoÁ “{?

• ƒ“ ¸ƒ EƒÀsÁ Ãz eÁzÃ EƒÀsÁ ™ı N{˛Ãz
úu∫ƒuo|o “ÁzoÁ “{?

³¶m Amn OmZVo h¡?³¶m Amn OmZVo h¡?³¶m Amn OmZVo h¡?³¶m Amn OmZVo h¡?³¶m Amn OmZVo h¡?

nmZr H$m AZmoIm ì¶dhma:nmZr H$m AZmoIm ì¶dhma:nmZr H$m AZmoIm ì¶dhma:nmZr H$m AZmoIm ì¶dhma:nmZr H$m AZmoIm ì¶dhma:

gmYmaUV¶m H$moB© ̂ r Ðd Ja‘ H$aZo na ’¡$cVm h¡

co{H$Z nmZr H$m ì¶dhma Hw$N> AcJ hmoVm h¡&

0oC go 4 oC VH$ CgH$m Am¶VZ {gHw$S>Vm h¡

g‘mZ Am¶VZ dmcm nmZr R>mog go Ðd AdñWm ‘|

A{YH$ ñWmZ KoaVm h¡& Bg{cE ~a’$ H$m KZËd

nmZr Ho$ KZËd go H$‘ hmoVm h¡& Bg{cE ~a’$ nmZr

‘§§o S>w~Zo H$s ~Om¶ Cg na V¡aVm h¡ g‘wÐr Ord

Omo Vmcm~ ¶m R>§S>o úmoÌ ‘| ahZo dmco Ordm| Ho$

OrdZ AmYma ¶hr ‘hËdnyU© {Z¶‘ h¡& A{Ve¶

R>§S>o ‘m¡g‘ ‘| Cnar gVh H$m nmZr V~ VH$ R>§S>m

hmoVm OmVm h¡ O~ VH$ H$s dh O‘ Z OmE O‘m

hþAm ~a’$ gVh na V¡aVm ahVm h¡& Am¡a g‘wÐr

Ord CgHo$ ZrMo Or{dV ahVo h¡& Omo nmZr O‘Vm

Zhr h¡ na 4 oC Vmn‘mZ na ahVm h¡& gVh Ho$

Cna dmcm ~a’$ ZrMo dmco nmZr H$mo T>H$ XoVm h¡&

{Oggo dh AnZr Ja‘r Zhr ImoVo h¡&
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“™ \Áåoz “{Ê ∫z¢˛∫y\∫zb∫ ™ı ∫QÁ úÁåy, eÁzÃ
§∫¢˛ Nz˛ øú ™ı úu∫ƒuo|o “Áz \ÁoÁ “{@ EÁú \Áåoz
“y “ÁıTz uN˛ úÁåy N˛Á EÁ∫ÊußN˛ oÁú™Áå §∫¢˛ N˛y
oÏ¬åÁ ™ı EuáN˛ “ÁzoÁ “{@ EsÁ|oΩ ¸ƒ Ãz eÁzÃ ™ı
úu∫ƒo|å N˛y üuN¿˛ÆÁ ™ı úÁåy N˛y EÁãou∫N˛ H\Á|
N˛™ “Áz \Áoy “{, FÃu¬L ƒ“ eÁzÃ §∫¢˛ Nz˛ øú ™ı
úu∫ƒuo|o “Áz \ÁoÁ “{@ FÃy üuN¿̨ ÆÁ N˛Áz <<u“™yN˛∫m>>
N˛“oz “Ê{@

<<LzÃy üuN¿˛ÆÁ u\Ã™ı ¸ƒ útÁs| Eúåy NÏ˛Z
H\Á| QÁzN˛∫ eÁzÃ ™ı úu∫ƒuo|o “Áz \ÁoÁ “{ FÃz
u“™yN˛∫m N˛“oz “{Ê@>>

u“™yN˛∫m N˛y üuN¿̨ ÆÁ 0°C oÁú™Áå osÁ FN˛ÁF|
ƒÁÆÏ™lg¬yÆ t§Áƒ (1atm) ú∫ “Ázoy “{@

• MÆÁ úÁåy N˛Á EÁÆoå osÁ FÃÃz §ååz ƒÁ¬z
§∫¢˛ N˛Á EÁÆoå Ã™Áå “ÁzoÁ “{? MÆÁı?

Yu¬L E§ “™ úoÁ ¬TÁÆıTz@

{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn{H«$¶mH$bmn -13
LN˛ jMN˛å Ãu“o ZÁzby N˛ÁÂY N˛y §Ázo¬

¬yu\L@ GÃz úÓm|oÆÁ úÁåy Ãz ß∫ tyu\L@ GÃ ú∫
jMN˛å FÃ üN˛Á∫ ¬TÁFL u\ÃÃz úÁåy u§¡NÏ˛¬
§Á“∫ å EÁåz úÁÆz@ E§ GÃz ∫z¢˛∫y\∫zb∫ Nz˛ gyú

¢¿˛y\∫ (deep freezer) ™ı NÏ˛Z VlbÁzÊ Nz˛ u¬L
∫Q tyu\L@ NÏ˛Z VlbÁzÊ ú≈YÁoΩ §Ázo¬ N˛Áz §Á“∫
uåN˛Áu¬L EÁú tzQıTz uN˛ §Ázo¬ bÓb \ÁÆzTy@
• N˛ÁÂY N˛y §Ázo¬ MÆÁı bÓby?

“™ \Áåoz “Ê{ uN˛ §Ázo¬ ™ı gÁ¬z TÆz úÁåy
N˛Á EÁÆoå §Ázo¬ Nz˛ EÁÆoå Nz˛ Ã™Áå “ÁzTÁ@
\§ úÁåy N˛Á §∫¢˛ ™ı øúÁÊo∫m “ÏEÁ oÁz §Ázo¬
bÓb \Áoy “{@ FÃN˛Á Es| Æ“ “ÏEÁ uN˛ §∫¢˛ N˛Á
EÁÆoå úÁåy Nz˛ EÁÆoå Ãz EuáN˛ “ÁzoÁ “{@

ÃÊqzú ™ı “™ N˛“ ÃN˛oz “{Ê uN˛ u“™yN˛∫m Ãz
úÁåy Nz˛ N˛m uƒÀowo “Áz \Áoz “{Ê@

Eo: §∫¢˛ N˛Á Vånƒ úÁåy N˛y EúzqÁ N˛™
“ÁzoÁ “{ FÃu¬L §∫¢˛ úÁåy ú∫ o{∫oÁ “{@

™ÏPÆ Δ£t

oÁú™Áå, H…™Á, H…™yÆ ÃÊoÏ¬å, uƒuΔ…b H…™Á, ƒÁ…úyN˛∫m, ÃÊVåå, EÁ |̧oÁ, EÁzÃ,

N˛Áz“∫Á, Mƒså, ƒÁ…úå N˛y TÏõo H…™Á, T¬å, u“™yN˛∫m

gmo{ME Am¡a MMm© H$s{OEgmo{ME Am¡a MMm© H$s{OEgmo{ME Am¡a MMm© H$s{OEgmo{ME Am¡a MMm© H$s{OEgmo{ME Am¡a MMm© H$s{OE

• h‘ J‘u ‘§o gwVr H$nS>o ³¶m| nhZVo h¡?

• {Jcmg ‘| ~a’$ Ho$ gmW R>§S>m nmZr S>mcZo na

CgH$s ~mhar gVh na ~w§Xo ³¶m| {XImB© XoVo

h¡?

• J‘u ‘| gwda {‘Å>r ‘| ³¶m| cmoQ>Vo h¡?

• h‘ {‘Å>r Ho$ ~V©Z ‘| nmZr ³¶m| aIVo h¡?
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“™åz MÆÁ ÃyQÁ?

1. H…™Á H\Á| N˛Á LN˛ øú “{ \Áz EuáN˛ oÁú™Áå ƒÁ¬z uúÊg Ãz N˛™ oÁú™Áå ƒÁ¬z uúÊg N˛y EÁz∫ §“oy “{@

2. H…™Á N˛y SI FN˛ÁF| \Ó¬ “{ osÁ CGS útΩáuo ™ı FN˛ÁF| N{˛¬Áz∫y “{@ 1 N{˛¬Áz∫y = 4.186 \Ó¬

3. \§ tÁz ÆÁ tÁz Ãz EuáN˛ ußãå oÁú™Áå ƒÁ¬z uúÊgÁz N˛Áz LN˛ tÓÃ∫z Nz̨  ÃÊúN|̨  ™ı ¬ÁÆÁ \ÁÆ oÁz H…m uúÊg tΩƒÁ∫Á
ty TÆy H…™Á ∆yo uúÊg tΩƒÁ∫Á ¬y TF| H…™Á Nz˛ §∫Á§∫ “Ázoy “{@

4. N˛mÁı N˛y EÁ{Ãoå Tuo\ H\Á|, ú∫™ oÁú Nz˛ Ã™ÁåÏúÁoy “Ázoy “{@

5. ƒÀoÏ Nz˛ FN˛ÁF| ¸√Æ™Áå N˛Á oÁú 10C oN˛ §jÁåz Nz˛ u¬L EÁƒ≈ÆN˛ H…™Á N˛y ™ÁfiÁ N˛Áz ƒÀoÏ N˛y uƒu∆…b
H…™Á N˛“oz “{Ê@

S=Q/mΔt

6. ¸ƒ N˛y Ão“ Ãz uN˛Ãy ßy oÁú™Áå ú∫ N˛mÁı N˛z Etw≈Æ “Ázåz N˛y üuN¿˛ÆÁ N˛Áz ƒÁ…úyN˛∫m N˛“oz “{Ê@ Æ“ LN˛
∆yo¬ üuN¿˛ÆÁ “{@

7. ƒÁ…úyN˛∫m N˛y uƒú∫yo üuN¿˛ÆÁ ÃÊVåå “Ázoy “{@

8. uN˛Ãy ßy útÁs| N˛Áz uÀs∫ oÁú™Áå osÁ uÀs∫ t§Áƒ ú∫ ¸ƒ N˛Á T{Ã ™ı øúÁÊo∫m N˛y üuN¿˛ÆÁ N˛Áz Mƒså
(Boiling) N˛“oz “{Ê@

9. H…™yÆ H\Á| \Áz úÁåy N˛y EƒÀsÁ N˛Áz ¸ƒ Ãz ƒÁ…ú ™ı §t¬oy “{ GÃz ƒÁ…úå N˛y TÏõo H…™Á N˛“oz “{@
10. uÀs∫ oÁú™Áå ú∫ 1 T¿Á™ eÁzÃ ƒÀoÏ N˛Áz ̧ ƒ ™ı úu∫ƒuo|o N˛∫åz Nz˛ u¬L EÁƒ≈ÆN˛ H…™yÆ H\Á| N˛Áz ÃÊÆÁz\å

N˛y TÏõo H…™Á N˛“oz “{@

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)
1. ∆yo¬ úzÆ Nz̨  §Ázo¬ N˛y Ão“ ú∫ \Áz QÏ¬y “ƒÁ ™ı ∫Qy “{ GÃ ú∫ EÁzÃ N˛y §ÓÊtz MÆÁı utQÁÆy tzoz “{@ (AS1)
2. EÁúN˛Á u™fi EÁúN˛Áz ƒÁ…úyN˛∫m osÁ Mƒså Nz˛ ™ÜÆ EÊo∫ Nz˛ §Á∫z ™ı úÓZoÁ “{@ FÃ EÊo∫ N˛Áz \Áååz Nz˛

u¬L EÁú GÃÃz N˛Á{å-Ãz ü≈å úÓZıTz?  (AS2)
3. úÁåy uN˛Ãy ßy oÁú™Áå ú∫ ƒÁ…úyNw˛o “Áz ÃN˛oÁ “{ GtÁ“∫m Ãu“o Ã™^ÁFL@  (AS3)
4. T™y| Nz˛ utåÁı ™ı ¢¿˛y\ Ãz o∫§Ó\ N˛Áz §Á“∫ uåN˛Á¬åz Nz˛ §Át ßy EuáN˛ Ã™Æ oN˛ elgÁ ∫Qåz ™ı uƒu∆…b

H…™Á uN˛Ã üN˛Á∫ N˛ÁÆ| N˛∫oy “¯? (AS7)
5. LN˛ N{̨ ú osÁ gy∆ ™ı Ã™Áå ™ÁfiÁ ™ı úÁåy ∫Qåz ú∫, N˛Á{å-ÃÁ úÁåy ∆yV¿oÁ Ãz ƒÁ…úyNw̨ o “ÁzoÁ “{? EÁ{∫ MÆÁı? (AS3)
6. uƒußãå útÁsÁz˙ N˛y uƒu∆…b H…™Á ußãå-ußãå MÆÁı “Ázoy “{? Ã™^ÁFL? (AS1)
7. ÀåÁå N˛∫åz Nz˛ ú≈YÁoΩ ÀåÁåÁV∫ ™ı EÁú H…moÁ MÆÁı ™“ÃÓÃ N˛∫oz “{ osÁ §“∫ ∆yo¬oÁ N˛Á EåÏßƒ MÆÁı

N˛∫oz “{Ê? (AS7)
II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)
1. ƒÁ…úyN˛∫m Nz˛ o·Æ ú∫ Ã™^ÁFL uN˛ T¿y…™ JoÏ ™ı NÏ˛z MÆÁı “ÁÂ¢˛oz “{Ê? (AS1)
2. 50 T¿Á™ úÁåy 20oC osÁ 50 T¿Á™.úÁåy 40oC oÁú™Áå Nz˛ u™»m N˛Á EÊuo™ oÁú™Áå MÆÁ “ÁzTÁ? (AS1)

E•ÆÁÃ ™ı ÃÏáÁ∫
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Ã“y G∫ YÏuåL@

3. \§ \¬ƒÁ…ú eÊgy “Ázoy “{ o§ YÁ∫Áı EÁz∫ ƒÁoÁƒ∫m ™ı G…mƒ osÁ ∆yo¬oÁ Nz̨  EÁáÁ∫ ú∫ EÁúN˛Á uåu∫qm
MÆÁ “ÁzTÁ? (AS1)

4. uå©åu¬uQo N˛Áz Nz˛¬ƒyå ÀN˛z¬ ™ı u¬uQL@
i) 20oC ii) 27oC iii) -273oC

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)
1. ∆yo osÁ T¿y…™ JoÏ ™ı ƒÁÆÏ™Êg¬yÆ oÁú™Áå N˛Áz uÀs∫ §åÁÆz ∫Qåz ™ı GXY uƒu∆…b H…™Á Nz˛ úÁfi N˛y dÁú

ü∆ÊÃÁ N{˛Ãz N˛∫ıTz? (AS6)
2. ™Áå ¬yu\L 1¬yb∫ úÁåy N˛Áz 2oC oÁúN¿˛™ oN˛ T∫™ uN˛ÆÁ TÆÁ@ Æut GÃy Ã™Æ oN˛ 2 ¬yb∫ úÁåy N˛Áz

T∫™ N˛∫åz Ãz GÃN˛Á oÁú™Áå uN˛oåÁ “ÁzTÁ? (AS7)
3. G∫ tyu\L@ (AS1)

a) 1T¿Á™ úÁåy N˛Á Mƒså 100oC ú∫ osÁ 100oC ú∫ úÁåy Nz̨  ÃÊVåå Nz̨  u¬L uN˛oåy H\Á| N˛y EÁƒ≈ÆN˛oÁ “ÁzTy?
b) 1T¿Á™ úÁåy N˛Á Mƒså 100oC ∆yo¬yN˛∫m Ãz 0oC ú∫ úÁåy üÁõo N˛∫åz Nz˛ u¬L uN˛oåy H…™Á N˛Á

ÀsÁåÁÊo∫m N˛∫åÁ úgzTÁ?
c) 1T¿Á™ úÁåy \Áz 0oC ú∫ u“™yN˛∫m Ãz 0oC ú∫ §∫¢˛ §åÁåz Nz˛ u¬L uN˛oåy H\Á| N˛Á Eƒ∆Áz m ÆÁ

uå…N˛ÁÃå “ÁzTÁ?
d) 1T¿Á™ ƒÁ…ú 100oC Ãz 0oC ú∫ §∫¢˛ ™ı úu∫ƒo|å Nz̨  u¬L uN˛oåy H\Á| N˛Á Eƒ∆Áz m ÆÁ uå…N˛ÁÃå “ÁzoÁ “{?

1. Få™ı Ãz H…™yÆ üuN¿˛ÆÁ N˛Á{å-Ãy “{@ [     ]
a) ƒÁ…úyN˛∫m b) ÃÊVåå c) Mƒså d) Gú∫ÁzMo Ãßy

2. T¬å ƒ“ üuN¿˛ÆÁ “{ \Áz eÁzÃ N˛Áz úu∫ƒuo|o N˛∫oÁ “{ [     ]
a) ̧ ƒ EƒÀsÁ b) uÀs∫ oÁú™Áå ú∫ ¸ƒÁƒÀsÁ c) T{Ã EƒÀsÁ  d) uÀs∫ oÁú™Áå ú∫ T{Ã EƒÀsÁ

3. oyå útÁs| A, B osÁ C H…™yÆ ÃÊoÏ¬å ™ı “{ Æut B N˛Á oÁú™Áå 45oC “{ oÁz̨ C N˛Á oÁú™Áå  _____“ÁzTÁ@
a) 45oC b) 50oC c) 40oC d) N˛ÁzF| ßy oÁú™Áå [    ]

4. LN˛ Àby¬ Zg N˛Á oÁú™Áå 330K “{ GÃN˛Á oÁú™Áå oC ™ı ________ “ÁzTÁ@ [    ]
a) 55oC b) 57oC c) 59oC d) 53oC

5. uƒu∆…b H…™Á S = [    ]
a) Q/Δt b) QΔt c) Q/mΔt d) mΔt/Q

6. ÃÁ™ÁãÆ ƒÁÆÏ™lg¬yÆ t§Áƒ ú∫ úÁåy N˛Á MƒsåÁÊN˛ _________ “ÁzTÁ@ [    ]
a) 0oC b) 100oC c) 110oC d) -5oC

7. \§ §∫¢˛ uúV¬oy “{ oÁz GÃN˛Á oÁú™Áå  _________ [    ]
a) uÀs∫ “ÁzoÁ “{ b) ƒwuÚ c) VboÁ d) nhco KQ>Vm h¡ {’$a ~T>Vm h¡&
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üÀoÁuƒo üÆÁzT (Suggested Experiments)
1. eÁzÃ N˛y uƒu∆…b H…™Á rÁo N˛∫åz Nz˛ u¬L üÆÁzT N˛∫ u∫úÁzb| u¬uQL@
2. ußãå áÁoÏ Nz˛ Ã™Áå EÁN˛Á∫ ƒÁ¬z bÏN˛gz ¬zN˛∫ Gã“z Ã™Áå oÁú™Áå ú∫ T∫™ N˛yu\L, Ã™Áå ™ÁfiÁ ƒÁ¬z úÁåy

Nz˛ §yN˛∫Áı ™ı oÏ∫Êo “y gÏ§ÁzFL@ úÁåy Nz˛ oÁú™Áå N˛y ußãåoÁ N˛Á uå∫yqm N˛Áz u¬uQL@
3. ¸ƒÁı N˛Á ƒÁ…úyN˛∫m á∫Áo¬ Nz˛ qzfi¢˛¬ osÁ úu∫Ã∫ ƒÁÆÏ ™ı GúuÀso ƒÁ…ú ú∫ EÁáÁu∫o “ÁzoÁ “{ FÃz uÃtΩá

N˛∫åz Nz˛ u¬L LN˛ üÆÁzT N˛yu\L@
üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. 2 uN˛.T¿Á §∫¢˛ u\ÃN˛Á oÁú™Áå -50C “{ ™Áå ¬yu\L GÃz uå∫Êo∫ H…™Á ütÁå N˛y \Á ∫“y “{@ EÁú \Áåoz “{
uN˛ §∫¢˛ O0C ú∫ uúV¬oÁ “{ EÁ{∫ 1000C ú∫ G§¬oÁ “{@ GÃz G§¬åz oN˛ T∫™ N˛yu\L@ ünÆzN˛ u™åb Nz˛
§Át åÁzb N˛yu\L Ã™Æ osÁ oÁú™Áå Nz˛ ™Ó¡ÆÁı Ãz T¿Á¢˛ §åÁFL@ FÃ T¿Á¢˛ Ãz EÁúåz MÆÁ \ÁåÁ? Eúåz uå…N˛ |
N˛Áz u¬uQL@

2. uå©åu¬uQo útÁsÁz˙ ™ı ty TÆy úu∫uÀsuoÆÁı Nz˛ EÁáÁ∫ ú∫ ƒÁ…úyN˛∫m üuN¿˛ÆÁ N˛Á uå∫yqm oÁu¬N˛Á øú ™ı
u¬uQL@
útÁs| úzb~Áz¬, Nz˛∫ÁzuÃå, E¡N˛Áz“¬, úÁåy, S¬yÃ∫yå, N˛úÓ∫
úu∫uÀsuo N˛™∫z Nz˛ ßyo∫, N˛™∫z Nz˛ §Á“∫, ÃÓÆ| Nz˛ üN˛Á∆ ™ı, ZÁÊƒ ™ı

3. úÁåy N˛Áz V∫ Nz̨  ßyo∫ osÁ §Á“∫ ∫QN˛∫ ƒÁ…úyN˛∫m üuN¿̨ ÆÁ N˛Á uå∫yqm N˛yu\L@ FÃ üuN¿̨ ÆÁ N˛Áz ußãå EÁN˛Á∫
ƒÁ¬z úÁfiÁı ™ı tÁz“∫ÁFL@ u∫úÁzb| u¬uQL@
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AmR>dt H$jm _| h_Zo H§${nV dñVwAm| Ûmam
Üd{Z {Z_m©U VWm _mÜ`_ Üd{Z g§MaU Am¡a
h_mao H$mZm| Ûmam Üd{Z J«hU {d[Y H$m AÜ``Z
{H$`m Wm& Bg AÜ`m` _| h_ Üd{Z Ho$ bjU,
CgH$s CËn{Îm VWm g§MaU Ho$ ~mao _| nT>|Jo&

h_ à{V{XZ {d[^ÝZ ñÌmoVm|, O¡go- _mZdm|,
n[j`m|, K§{Q>̀ m|, _erZm|, dmhZmo Q>obr{dOZ, ao[S>̀ mo
Am[X H$s Üd{Z gwZVo h¢& Hw$N> Xÿar na CËnÞ
Üd{Z H$mo gwZZo _| h_mao H$mZ ghm`H$ hmoVo h¢?

• ñÌmoVm| go CËnÝZ Üd{Z h_mao H$mZm| VH$ H¡$go
nhþ±MVr h¡?

• Š`m Üd{Z ñd §̀ J_Z H$aVr h¡ `m H$moB© ~b
Cgo h_mao H$mZm| VH$ nhþ±MmVr h¡?

• Üd{Z Š`m h¡? dh ~b h¡ `m H$m ©̀?

• O~ h_mao H$mZ ~§X hmoVo h¡ V~ h_ Üd{Z H$mo
Š`m| Zhr gwZ gH$Vo ?

M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| M{bE BgH$m nVm bJm`| ,

AÜ¶m¶

12 Üd{ZÜd{ZÜd{ZÜd{ZÜd{Z

${H«$`m H$bmn-1

Üd{Z D$Om© H$m EH$ ê$n h¡
EH$ {Q>Z H$m {S>ã~m br{OE& BgHo$ XmoZm| {gam|

H$mo H$mQ> H$a EH$ ImoIbm ~obZ ~Zm br{OE& EH$
Jwã~mam br{OE& CgH$mo Bg àH$ma H$mQ>| {H$ CgH$s
EH$ {Pëbr ~Z OmE& Bg {Pëbr H$mo ItM H$a
[S>ã~o Ho$ EH$ Iwbo {gao Ho$ D$na VmZ Xr{OE&
Jwã~mao Ho$ Mmam| Amoa EH$ a~S> H$m N>ëbm bnoQ>
Xr{OE& g_Vb Xn©U H$m EH$ N>moQ>m Qw>H$‹S>m br{OE&
Xn©U Ho$ EH$ Qw>H$‹S>o H$mo Jm|X H$s ghm`Vm go Jwã~mao
go Bg àH$ma {MnH$mBE {H$ CgH$s M_H$Xma gVh
D$na H$s Amoa hmo& EH$ {ñbQ> go AmZo dmbo àH$me
H$mo Xn©U na n‹S>Zo Xr{OE& namdV©Z Ho$ níMmV
àH$me H$m Yã~m  Xrdma na nhþ±MVm h¡,O¡gm {H$
{MÌ _| Xem©`m J`m h¡& {S>ã~o Ho$ Iwbo ^mJ _§o
AmdmO bJmB©E  Am¡a Xrdmam| na àH$me Ho$ Yã~o
H$mo ZmMVo hþE Xo{IE&

[MÌ[MÌ[MÌ[MÌ[MÌ-1 àH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjUàH$me Ho$ H$§nZ H$m {ZarjU
• {S>ã~o _| AmdmO H$aZo go àH$me {H$aU| Š`m|

~ZVr h¡?
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H§$nZ H$mo XoIZo Ho$ {bE Cg na EH$ N>moQ>r
{ñQ>b H$s Vma H$mo {MÌ-2 _§o Xem©̀ o AZwgma Omo{‹S>E&
O~ dh H§${nV hmoZo bJVm h¡  Vmo EH$ H$m±M na
Cggo A{V erK« EH$ gr{Y aoIm ItMZo H$m
à`ËZ H$s{OE & Vma H$s EH$ {gao H$mo H$m±M na
ñne© H$aVm hþE bJmB©E & {MÌ2 _| {XImE AZwgma
H$m±M na EH$ Va§J ê$nr aoIm ~ZoJr& Bgr à`moJ
H$mo {~Zm H§$nZ H$mo XmohamBE Am¡a XmoZm| {ñW{V`m|
Ho$ A§Va H$mo Xo{IE &

[MÌ[MÌ[MÌ[MÌ[MÌ- 2

• Bg {H«$`m go AmnZo Š`m {ZîH$f© {ZH$mbm h¡?

 • Š`m Amn dñVwAm| Ho$ H§$nZ {~Zm Üd{Z H$mo
CËnÝZ H$a gH$Vo h¢ &

CnamoŠV {H«$`mH$bmnm| _| h_Zo ñd[aÌ {Û ŵO
go AmKmV Ûmam Üd{Z CËnÝZ H$s& h_Zo XoIm  {H$
H§${nV dñVwAm| go Üd{Z CËnÝZ hmoVm h¡&

• Hw$N> Eogo H§${nV dñVwAm| Ho$ CXmhaU Xr{OE
{OZ_§o Üd{Z CËnÝZ hmoVr h¡?

• O~ h_ ~mobVo h¡ V~ h_mao eara Ho$ H$m¡Z go
^mJ _| H§$nZ hmoVm h¡?

• Š`m g^r H§§${nV dñVwE± Üd{Z CËnÝZ H$aVr
h¢?

• Bggo Amn Š`m {ZîH$f© {ZH$mbVo h¢ &
• Š`m Amn H$h gH$Vo h¢ {H$ `m§[ÌH$ D$Om© H$m

ê$n h¡&
D$nar {H«$`m O¡go hr IrMm hþAm a~S> h¡ Cgr

àH$ma Xÿa go AmVr Üd{Z h_mao H$mZm| VH$ nhþ±MH$a
gwZmB© XoVr h¡&

Š`m Amn OmZVo h¢?

½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg½brångg H$m Üd{Z B{Vhmg
àmMrZH$mb go hr `h àíZ Üd{Z dm`w Ho$

_mÜ`_ go H¡$go g§MaU H$aVr h¡& H$B© Xme©{ZH$m|
H$m Ü`mZ AmH${f©V H$aVm h¡& J«rH$ Ho$ emñÌk
VWm ̀ mÌr nm`WmoJmoag (570 B©.ny.) Zo g_Pm`m
{H$ dm`w _| H$Um| H$s AmJo Am¡a nrN>o hmoZo dmbr
J{V Ho$ H$maU Üd{Z g§MaU hmoVm h¡& Omo h_mao
H$mZm§o VH$ nhþ±MH$a gwZZo H$m Am^mg H$amVr
h¡& J¡br{b`mo (1564-1642)VWm ~mH$moZ
(1561-1625) Dnar {gÕm§V go gh_V Wo bo{H$Z
Ý`yQ>Z nhbo ì`{ŠV h¡ {OÝhm|Zo dm`w Ho$ _mÜ`_
go Üd{Z g§MaU Ho$ VÏ` H$m g_Pm`m Wm&

     Üd{Z H$m CËnmXZ

${H«$`m H$bmn-2
Üƒuå Àƒu∫fi Nz̨  NĘ̂ úå N˛Á uå∫yqm

EH$ ñd[aÌ {Û ŵO br{OE Am¡a CgH$s {H$gr
^wOm H$mo EH$ a~‹S> Ho$ n¡S> na _ma H$a Bgo H§${nV
H$amBE &
• Š`m Amn H$moB© Üd{Z gwZ nmVo h¢ &

H§$n_mZ ñd[aÌ {Û^wO H$s EH$ ^wOm H$mo
AnZr A±Jwbr Ho$ ñne© H$s{OE& AmnZo Š`m AZwŵ d
{H$`m AnZo AZw^d H$mo AnZo {_Ìm| Ho$ gmW
~m±{Q>E &
• Š`m AmnZo ñd[aÌ _| {H$gr H§$nZ H$mo AZŵ d

{H$`m &
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Š`m Amn OmZVo h¢?

ñd[aÌ EH$ Üd{ZH$ AZw_mZ Omo ñQ>rb H$s ỳ AmH$ma _| _wS>r
hmoVr h¡& _wS>o hþE {gao na EH$ h¢S>b bJm hmoVm h¡& dh EH$ ñda
H$r {ñWa D±$MmB© na hmoVm h¡ O~ ñd[aÌ H$mo a~‹S> n¡S> na _maVo h¢
Vmo CgHo$ ñda H$s D±$MmB© ñd[aÌ H$s ̂ wOm H$s b§~mB© na AmYm[aV
hmoVm h¡& g§JrV Ho$ Xÿgao gmYZmo Ho$ {bE Bgo ñda Ho$ _mÌH$ Ho$ ê$n
_| à`moJ {H$`m OmVm h¡&

Üd{Z H$m g§MaUÜd{Z H$m g§MaUÜd{Z H$m g§MaUÜd{Z H$m g§MaUÜd{Z H$m g§MaU
h_ OmZVo h¢ {H$ Üd{Z H§$nZ H$aVr hþB©

dñVwAm| Ûmam CËnÝZ hmoVr h¡& Ðì` `m nXmW©
{Oggo hmoH$a Üd{Z g§M[aV hmoVr h¡, _mÜ`_
H$hbmVm h¡&

O~ H$moB© dñVw H§$nZ H$aVr h¡ Vmo `h AnZo
Mmam| Amoa _mÜ`_ _§o {djmo^ {Z_m©U H$aVr h¡&
BgH$m AW© `h hþAm {H$ _mÜ`_ H$s {ñW{V nhbo
dmbr {ñW{V go Hw$N> AbJ hmoJr & _mÜ`_ H$m
{djmo^ gmoV Ho$ {ZH$Q> g§nrS>Z Ho$ ê$n _| hmoJm&

Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?Yd{Z H¡$go J_Z H$aVr h¡?
h_ OmZVo h¢ {H$ Üd{Z D$Om© H$m EH$ ê$n h¡&

dh dm ẁ Ho$ _mÜ`_ go h_mao H$mZmo§ VH$ nhþ±MH$a
gwZZo H$m Am^mg àXmZ H$aVr h¡&

`{X Üd{Z g§MaU _| D$Om© ñWmZm§V[aV hmoVr
h¡ Vmo dh dm ẁ _| {H$g ê$n _| J_Z H$aVr h¡?

ñmmoVmo go CËnÝZ Üd{Z go D$Om© ñWmZm§VaU H$s
Xmo g§^d Varao h¡ {Oggo dh h_mao H$mZm| VH$
nhþ±MVr h¡& EH$ h¡ {H$ Üd{Z ñamoV go CËnÝZ Va§Jo
dm`w Ho$ _mÜ`_ go hmoH$a h_mao H$mZm| go Q>H$amVr
h¡& Xÿgam `h h¡ {H$ Üd{Z ñmmoVm| go Hw$N> H$U
{ZH$bH$a h_mao H$mZm| VH$ nhw±MVr h¡&

`{X Xÿgam VÏ` gË` hmo Vmo H§${nV dñVwE±
H$Um| Ho$ {~Iamd go A§V _| ̂ mar H$_r H$m gm_Zm
H$a|Jo& bo{HZ dñVwV… `h Zhro hmoVm h¡ Š`m|{H$
Eogm hmoVm h¡ Vmo dñVw H$m bmon hmo Om`oJm&

AV… h_ Bg {ZîH$f© {ZH$mbVo h¢ {H$ Üd{Z
Va§J ê$n _| hr J_Z H$aVr h¡ Am¡a `h {gÕ ^r
hmoVm h¡&

• `{X Üd{Z Va§J ê$n _| J_Z H$aVr h¡ Vmo
dh {H$g àH$ma H$s hmoJr ?

{Pëbr

g§nrS>Z

{dabZ

{MÌ{MÌ{MÌ{MÌ{MÌ-3

1711 _o {~«{Q>e g§JrVk Om°Z emoa g~go nhbo BgH$m A{dîH$ma {H$`m Wm&
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`h {djmô  O~ _mÜ`_ _| AmJo H$s Amoa J_Z
H$aVm h¡& A~ h_ `h J_Z H¡$go hmoVm h¡?
g_P|Jo &

g§JrV dmÚm| O¡go T>mobH$ `m V~bo Ho$ H§${nV
{Pëbr H$mo Xo{IE& O¡go hr dh AmJo Am¡a nrN>o
J{V H$aVm h¡ Üd{Z CËnÝZ hmoVm h¡& {MÌ-3
Xem©Vm h¡ {H$ {d{^ÝZ X¥îQ>m§Vm| VWm npa{ñW{V _|
CZ gmoVm| Ho$ nmg dmbr dm`w Ho$ ê$n _| Š`m
~Xbmd hmoVm h¡&

O¡go hr {Pëbr AmJo C^aVr h¡ (Xm`r Amoa)
X~ dh H$Um| H$mo dm`w _| naVm| Ho$ ê$n _| AmJo
T>Ho$bVr h¡& {Oggo H$Umo§ H$s naVo EH$ Xÿgao Ho$
ZOXrH$ AmVo h¢ Am¡a Bg àH$ma EH$  CÀM Xm~
H$m joÌ CËnÝZ hmoVm h¡& dh g§nrS>Z naVmo§ H$mo
AmJo T>Ho$bVm h¡& Bg àH$ma {djmô   AmJo H$s Amoa
~T>Vm ahVm h¡& Bg {djmô  H$mo h_ g§nrS>Z H$hVo
h¢ & _mÜ`_ Ho$ H$U ñd`§ AmJo Zhr ~T>Vo bo{H$Z
{djmo^ AmJo ~T> OmVm h¡& H$U {g\©$ _Ü` {ñW{V
na Xbm`_mZ hmoVm h¡&

‹O~ {Pëbr nrN>o OmVr h¡ V~ Š`m hmoVm h¡?
(~m`r Amoa) {MÌ-3 dh {ZH$Q> dm ẁ H$mo AnZr
Amoa ItMVr h¡ VWm EH$ {ZåZ Xm~ H$m joÌ CËnÝ
Z hmoVm h¡& CgHo$ Xm`r Amoa dmbo H$U nrN>o H$s
Amoa AmH$a ì`dpñWV hmoVo h¢ & BgHo$ n[aUm_
ñdê$n CgH$m Xm~ joÌ ^a OmVm h¡&

Cgr àH$ma AJbm dm ẁ Ho$ AJbo naV H$m
Xm~ KQ>Vm h¡& h_ H$h gH$Vo h¢ {H$ Xm`r Amoa
{dabZ hmoVm h¡&

O¡go hr {Pëbr nrN>r H$s Amoa _wS>Vr h¡ VWm
AmJo H$s Amoa C^aVr h¡ Bggo g§Hw$MZ VWm {dabZ
EH$ Ho$ ~mX EH$ ~ZVo h¢ & Bg àHma Ho$ Xmo EH$
Ho$ nrN>o EH$ J_Z H$aVo hþE AnZo gmW {djmo^

R C R C R C R C R C R C R C R C

H$mo AmJo bo OmVo h¢ & Bg àH$ma dm`w Ho$ _mÜ`_
go Üd{Z H$m J_Z hmoVm h¡&

  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©  {dMma-{d_e©

Üd{Z Va§Jm| _| g§Hw$MZ VWm {dabZ EH$
{Xem _| `m {dn[aV {Xem _| J_Z H$aVr ?
g_PmBE &

Va§Jm| Ho$ àH$maVa§Jm| Ho$ àH$maVa§Jm| Ho$ àH$maVa§Jm| Ho$ àH$maVa§Jm| Ho$ àH$ma

${H«$`m H$bmn-3

 Va§Jmo Ho$ àH$ma Ho$ g§MaU Hm àXe©Z

 {MÌ {MÌ {MÌ {MÌ {MÌ-4  {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ {ñb§H$s _| g§Hw$MZ VWm {dabZ

1. EH$ {ñb§H$s br{Ob, dh EH$ {ñà§J dmbm
{Ibm¡Zm hmoVm h¡ Omo AmgmZr go {gHw$‹S>Vm `m
\¡$bVm h¡& An {ñb§H$s na A{daV Va§Jm| H$mo
ôO gH$Vo h¢ & {MÌ-4 _| Xem©̀ o AZwgma Cgo

\$e© `m Q>o~b na a{IE VWm AnZo {_Ì H$mo
CgH$m EH$ [gam nH$‹S>mAmo & CgHo$ Xÿgao {gao
H$mo Ir{Mo>E VWm Cgo AmJo nrN>o CgH$s b§~mB©
H$s {Xem _| J{V H$s{OE&
Amn g§Hw$MZ Wm {dabZ H$mo EH$ Ho$ ~mX EH$
XoImoJo & ̀ h AmH¥${V Hw$N> Cg àH$ma H$s hmoJr
O¡go gmoV go CËnÝZ Üd{Z H$s Va§Jo _mÜ`_ go
JwOaVr h¡&
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MÌMÌMÌMÌMÌ-5 {ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V{ñb§Hr _| Va§Jm| H$s J{V

2. {ñb§H$s H$m EH$ _O~yV H$sb go bQ>H$mBE &
CgHo ZrMbo {gao H$mo nH$‹S>H$a Cgo Xm |̀ Am¡a
~m ò Kw_mBE & AmnZo Š`m XoIm? {ñb§H$ Ho$
ZrMbo {gao na C^ma ~ZoJm &
`h C^ma D$na H$s Amoa J_Z H$aoJm {MÌ-5

_o Xo{IE & Bg_| D$na H$s Amoa {H$gr J{V hmoVr
h¡? {ñb§H$ H$m dh ^mJ Omo ZrMo O_m hþAm Wm
dh A~ ^r ZrMo hr hmoVm h¡& {g\©$ {djmo^ D$na
H$s AmoJ J_Z H$aVm h¡& AV… h_ H$h gH$Vo h¢
{H$ {ñb§H$ Ûmam Va§J D$na H$s Amoa J_Z H$aVr h¡&

h_Z| {ñb§H$s Ho$ Xmo Va§J J{V`m| H$s MMm© H$s&
nhbr Xem _| H§$nZ Va§J J{V H$s {Xem _| J_Z
H$aVr h¡ VWm Xÿgar Xem _§o H§$nZ Va§J J{V Ho$
b§~dV J_Z H$aVr h¡&

`{X H$U _mÜ`_ _| H§$nZ H$s {Xem _| g_m§Va
J{V H$aVo h¡o Vmo Cgo AZwX¡Ü`© Va§Jo H$hVo h¢ &

`{X H$_ _mÜ`_ _| H$§nZ Ho$ b§~dV J_Z
H$aVo h¡ Vmo BÝho AZwàñW V§aJo H$hVo h¢ & ‹

AZwX¡Ü ©̀ Va§Jm| _| _mÜ`_ _| KZËd ~XbVm
ahVm h¡ O~{H$ AZwàñW Va§Jm| _| _mÜ`_ H$s
AmH¥${V ~XbVr ahVr h¡&

  •   CnamoŠV {H«$`m Ho$ AZwgma Amn Üd{Z Va§Jmo
Ho$ ~mao _| Š`m H$h|Jo ?

• do AZwàñW h¡ `m AZwX¡Ü ©̀ Va§Jo h¢ &

Üd{Z Va§Jo AZwX¡Ü ©̀ Va§Jo h¢
O¡gm {H$ h_Zo XoIm {H$ O~ Üd{Z Va§Jo dm ẁ

go JwOaVr h¡ CgH$s nV§Jo AmJo nrN>o hmoVr ahVr
h¡& AV… _mÜ`_ Ho$ H$U g§MaU H$s {Xem _|
AmJo-nrN>o XmobZ H$aVo h¢ AVEd Üd{Z Va§Jo
AZwX¡Ü`© Va§J| h¡²&

Üd{Z Va§J Ho$ A[^bjU
Va§J Ho$ ñdê$n H$mo n[a^m{fV H$aZo _| Mma

am{e`m| H$m _hËdnyU© `moJXmZ hmoVm h¡& do Mma
am{e`m± h¡ Va§J b§~mB©, Amd¥{Îm, Am`m_ VWm doJ&
BÝhr| Ho$ Va§J Ho$ bjU H$hm OmVm h¡& A~ h_ BZ
JwUm| H$mo Üd{Z Va§Jm§o Ho$ gmW AÜ``Z H$a|Jo &

_mZ br{OE ñd[aÌ O¡go gmoV Üd{Z Va§Jo
CËnÝZ hmoVr h¡& {MÌ-6 _| gmoV Ho$ {ZH$Q> dm`w Ho$
H$Um| Ho$ KZËd H$s {^ÝZVm H$mo Xem©Vm h¡& {MÌ 6
Ho$ J«m\$ _| dm`w Ho$ KZËd H$s {^ÝZVm Xÿar Ho$
AmYma na Xem©`m J`m h¡ O¡go H$s {X`o J`o
Vmn_mZ na dm ẁ H$m Xm~ CgHo$ KZËd Ho$ g_mZwnmVr
hmoVm h¡&
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KZËd H$m joÌ VWm Xÿar _| g_mZ AmH¥${V
hmoJr&

{MÌ{MÌ{MÌ{MÌ{MÌ-6

J«m\$ go `h nVm MbVm h¡ [H$ PQ dmbo ^mJ
_| KZËd g_mÝ` go A[YH$ h¡ dh g§nrS>Z H$mo
Xem©Vm h¡?QR dmbo ̂ mJ _| KZËd g_mÝ` go H$_
h¡ dh {dabZ H$mo Xem©Vm h¡&

AVEd g§nrS>Z dh joÌ h¡ Ohm± na KZËd
VWm X~md hmoZm| hr A[YH$ hmoVo h¢ & {dabZ dh
joÌ h¡ Ohm± na KZËd d X~md XmoZm| hr {ZåZ
hmoVo h¢& D$na {XE JE KZËd VWm Xÿar dmbo J«m\$
_| C^ao ^mJ H$mo erf© VWm ImB© ^mJ H$mo JV©
H$hVo h¢ &

1.   Va§J X¡Ü ©̀
λ {H$gr {deof n[a{ñW{V _| Üd{Z H$s J{V

{Xem _| {^ÝZ -{^ÝZ ñWmZm§o na dm`w H$m KZËd
{^ÝZ hmoVm h¡& ñd[aÌ O¡go Üd{Z òmoV go AJbo
g§nrS>Z (O¡go C VWm E {MÌ-6) `m {dabZ O¡go
B VWm E na  VH$ H$s Xyar g_mZ hmoVr h¡& `hr
_yë` Hw$N> {Z[íMV Xÿar Ho$ ~mX  Xþ~mam AmVr h¡&
Bg Xÿar H$mo Va§J X¡Ü`© H$hVo h¢ Bgo J«rH$ Aja
Ûmam {bIm OmVm h¡ VWm Bgo bm§~S>m nT>Vo h¢ & h_
Va§J X¡Ü`© H$mo Bg àH$ma n[a^m{fV H$a gH$Vo
h¢&

Xmo H«$_mJV g§nrS>Zm| AWdm Xmo H«$_mHJV
{dabZmo Ho$ ~rM H$s Xÿar Va§J X¡Ü` HhbmVr h¡&

`h b§~mB© hmoZo Ho$ H$maU Va§J X¡Ü` H$mo _rQ>a
_| _mnm OmVm h¡& Va§J X¡Ü`© H$m EgAmB© _mÌH$
_rQ>Ja (E_) h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-7

2.  Am`m_Am`m_Am`m_Am`m_Am`m_
dm`w _o§ Üd{Z Va§Jm| Ho$ Am`m_ H$mo dm`w Ho$

KZËd, dm ẁ H$m X~md ̀ m naVm| H$m ñVmZm§VaU Ho$
ê$n _| n[a^m[fV {H$`m OmVm h¡& Amn OmZVo h¢
{H$ O~ Üd{Z Va§Jo dm ẁ _| J{V H$aVr h¡ V~ dm ẁ
H$s naV| AmJo-nrN>o Xmobm`_mZ hmoVr h¡, {Og_|
g§nrS>Z Am¡a {dabZ ~ZVo h¢ & n[aUm_ñdê$n
{H$gr joÌ H$m dm`w KZËd VWm X~md XmoZm|
gm_mÝ` go A[YH$ hmo OmVm h¡ VWm CgHo$ CÀMV_
ñVa VH$ nhþ±MVm h¡& {\$a {ZåZ ñVa VH$ KQ>
OmVm h¡&

_mÜ`_ Ho$ KZËd H$m Am`m_ CgHo$ CÀMV_
ñVa na nhþ±MVm h¡& O~ Üd{Z Va§Jo Cg_| go
JwOaVr h¡& Cgr àH$ma h_ X~md Ho$ Am`m_ VWm
H$Um| Ho$ {dñWmnZ H$mo ^r n[a^m{fV H$a gH$Vo
h¢&
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$_mÜ`_ Ho$ KZËd Ho$ ~rM EH$ XmobZ H$m bJo
g_` H$mo Üd{Z Va§J H$m Amd¥{Îm H$mb H$hVo h¢&
Cgo {MÝh (T) $go Xem©̀ m OmVm h¡& CgH$m Eg.AmB©.
_mÌH$ goHo$ÝS> (s) $h¡&

$Amd¥{Îm dh n[a_mU h¡ Omo AmdV©H$mb go
{ZH$Q> g§~§Yr h¡& Üd{Z Va§J H$s Amd¥{Îm H$mo Hw$N>
Bg àH$ma n[a^m{fV h¡&

“$_mÜ`_ Ho$ KZËd _| EH$m§H$ g_` _| XmobZm|
H$s Hw$b g§»`m H$mo Üd{Z Va§J H$s Amd¥{Îm H$hVo
h¢”.

$Bgo gm_mÝ`V`m… J«rH$ Aja Ý ỳ (υ$)go àX{e©V
{H$`m OmVm h¡&
$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y$Amd¥{Îm VWm AmdV© H$mb _| g§~§Y

M{bE A~ h_ Amd¥{Îm VWm AmdV©H$mb Ho$
_Ü` g§~§Y H$mo g_P|Jo &
EH$ XmobZ H$mo bJm g_` 1s bo{H$Z EH$ XmobZ _|
bJo g_` H$mo Amd¥{Îm H$mb (T) H$hVo h¢ & VWm
EH$ g|H|$S> _| XmobZm| H$s g§»`m H$mo Amd¥{Îm (υ)
H$hVo h¢ &

AV… Amd¥{Îm VWm AmdV©H$mb Ho$ ~rM g§~§Y
Bg àH$ma h¡&

 T = 1/υ   or   υ = 1/T

Amd¥{Îm H$m SI _mÌH$ hQ>©O (Hz) h¡& BgH$m
Zm_ h¡Z[aM ê$S>moë\$ hQ©O Ho$ Zm_ na aIm J`m&

Xÿar

{dñ
Wmn

Z Am`m_

h¡Z[aM ê$S>moë\$ hQ>©O H$m OÝ_ 22 \$adar 1857 H$mo h¡_~J© O_©Zr _|
hþAm Am¡a CZH$s {ejm ~{b©Z {díd{dÚmb` _| hþB©& CÝhm|Zo Oo.gr. _¡Šgdob
Ho$ {dÚwV Mw§~H$s` {gÕmV H$s à`moJm| Ûmam nw{îQ> H$s& CÝhm|Zo ao{S>`mo,
Q>obr\$moZ , Q>obrJ«m\$ VWm Q>obr{dOZ Ho$ ̂ r ̂ {dî` _| {dH$mg H$s Zrd aIr&
CÝhm|Zo àH$me-{dÚwV à^md H$s ^r ì`m»`m H$s& Amd¥{Îm Ho$ SI _mÌH$ H$m
Zm_ CZHo$ gå_mZ _| aIm J`m h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-8

AVEd _mÜ`_ _| Ho${ÝÐ` {ñW{V go Xmo_m| Amoa
H$Um| H$m A[YH$V_ {djmo^ hr Va§J Am`m_
H$hbmVm h¡& Am`m_ H$m _mÌH$ Cg na na AmYm[aV
hmoVm h¡ {Oggo Am`m_ H$mo n[a^m{fV {H$`m J`m
h¡ Š`m|{H$ `{X Üd{Z Va§Jo dm`w Ho$ KZËd  VWm
X~md na AmYm[aV hmoVm h¡& ̀ {X Üd{Z Va§J R>mog
_mÜ`_ go J_Z H$aVr h¡ Vmo h_ Am`m_ H$mo H$Um|
Ho$ {dñWmnZ Ho$ ê$n _| n[a^m{fV H$aVo h¢ &

Am`m_ H$moAm`m_ H$moAm`m_ H$moAm`m_ H$moAm`m_ H$mo Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$Am`m_ Ho$ _mÌH$
n[a^m{fV H$aZon[a^m{fV H$aZon[a^m{fV H$aZon[a^m{fV H$aZon[a^m{fV H$aZo
dmbo nXdmbo nXdmbo nXdmbo nXdmbo nX
KZËd {H$.J«m/_r.3

X~md nmñH$b
{dñWmnZ _rQ>a

3.  AmdV© H$mb VWm Amd¥{Îm
$h_ OmZVo h¢ {H$ O~ Üd{Z _mÜ`_ go J_Z

H$aVr h¡ Vmo _mÜ`_ H$m KZËd CÀMV_ VWm
Ý`yZV_ _yë`m| Ho$ ~rM Xmobm`_mZ  hmoVr h¡&
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. Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$Amd¥{Îm Ho$ ~‹S>o _mÌH$
{H$bmo hQ>©O (KHz) 103 Hz
_oJm hQ>©O (MHz) 106 Hz
{JJm hQ>©O ( GHz) 109 Hz
Q>oam hQ>©O   (THz) 1012Hz

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1
500 hQ©O dmbo Va§J H$s Amd¥{ÎmH$mb kmV

H$s{OE&

hbhbhbhbhb
 T = 1/ υ    =1/500 s

                      =0.002 s

   {dMma-{d_e©

• Š`m Üd{Z Va§J H$s Amd¥{Îm CgHo$ _mÜ`_
Ho$ KZËd na AmYm[aV hmoVo h¢ ?

• `{X Üd{Z òmoV H$s Amd¥{Îm 10 hQ>©O h¡
1{_ZQ> _| dh {H$VZr ~ma H§$nZ H$aoJr &

• EH bQ>H$s hþE K§Q>r H$mo Yrao go _m[aE VWm
Cggo CËnÝZ Üd{d H$mo ñQ>oWoñH$mon go gwZZo
H$m à`ËZ H$s{OE& BgH$m EH$ {gam D$na
VWm EH$ {gam ZrMo ñner {H$`m hmo& Š`m
XmoZmo [gam| na ñda H$s D±$Om± g_mZ hmoJr?
Š`m| ?

4. $Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ$Üd{Z Va§Jmo§ H$mo doJ
EH$m§H$ g_` _| {~ÝXþ Ûmam V` H$s J`r Xyar

O¡go g§nrS>Z `m {db`Z H$mo Üd{Z Va§J H$m doJ
H$hVo h¢ &

_mZ br{OE {H$  Üd{Z Va§J Ûmam T goH|$S> _|
J_Z H$s JB© Xÿar = λ _rQ>a h¡ &

AV… n[a^mfm AZwgma Üd{Z Va§J H$m doJ v
= λ/T ——————— (1)
h_| kmV h¡ {H$ υ = 1/T —(2)
   g_rH$aU  (1) Am¡a (2) go v = υ λ àmßV hmoVm
h¡&
Üd{Z Va§J H$m doJ

      = Amd¥{Îm x  X¡Ü ©̀ Va§J
Üd{Z Va§J H$m doJ {ZåZ ~mVm| na AmYm[aV

hmoV h¡ O¡go Vmn_mZ VWm _mÜ`_ {OZ_§ go Va§Jo
J_Z H$aVr h¡& {H$gr _mÜ_` Ho$ {bE g_mZ
^m¡{VH$ n[a{ñW{V`m| _o Üd{Z H$m doJ g^r Amd¥{Îm`m|
Ho$ {bE bJ^J pñWa ahVm h¡&

gm_mÝ` ~mobMmb H$s ^mfm _| Üd{Z H$m doJ
AWm©V Üd{Z Va§Jm| H$m dm`w Ho$ _mÜ`_ _| doJ
hmoVm h¡& Üd{Z H$mo {d{^ÝZ _mÜ`_m| _| {^ÝZ-
{^ÝZ hmoVm h¡& Ðd VWm ImoIbo R>mog _mÜ`_ _§
Üd{Z H$m doJ dm ẁ H$s Anojm 4.3 JwZm A[YH$
doJ go nmZr _| (1484 _r./go) VWm bJ^J15
JwUm A[YH$ (5120 _r./go) doJ go bmoho _| J_Z
H$aVr h¡& ewîH$ dm ẁ _| 200 C Vmn_mZ na Üd{Z
H$m doJ 343.2 _r./go ̀ h 1236 {H$./_r. ̀ m «  3
goH|$S> _| 1{H$._r. hmoVm h¡&

  {dMma-{d_e©

•  AmnZo XoIm hmoJm {H$ dfm© F$Vw _| {~Obr
H$s M_H$ VWm ~mXbm| H$s JS>J‹S>mhQ> _|
3goH|$S> H$m A§Va hmoVm h¡ & ~mXbm| H$s
Amn go bJ^J {H$VZr Xÿar hmoVr h¡?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU2

{H$gr J¡g _mÜ`_ go òmV Ûmam 40.000
g§nrS>Z VWm 40.000 {dabZ 1 goH|$S> _| {Z{_©V
hmVo h¡ Xÿgam g§nrS>Z H$m {Z_m©U H$~ hmoJm?
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gwZZo _| _Ywa hmoVr h¡ CÝh| g§JrV VWm Omo gwZZo
_| H$R>moa hmoVr h¡ CÝh| emoa H$hVo h¢&

g§JrV H$mo Xygar Üd{Z`m| go AbJ H$aZo dmbo
VrZ _w»` H$maH$ h¡&

1.VmaËd   2. à~bVm 3. JwUdÎmm

1.   VmaËd
• _ÀN>amo H$s Üd{Z _¥Xþ hmoVr h¡ O~{H$ qgh H$s

AmdmO à~b hmoVr h¡&
• {ñÌ`m| H$s AmdmO nwê$fm| H$s AmdmO go A[YH$

_¥Xþ hmoVr h¡&
CnamoŠV CXmhaUm| _o {H$g AmYma na Üd{Z
H$mo AbJ {H$`m Om gH$Vm h¡&
VmaËd Üd{Z H$m EH$ A[^bjU h¡ Omo Üd{Z

H$s _¥X¥Vm Wm à~bVm H$mo AbJ H$aVo h¢& Üd{Z
H$m VmaËd Üd{Z H$s Amd¥{V H$mo _{ñVîH$ _|
AZw^d hmoVm h¡ Omo h_mao H$mZmo§ na n‹S>Vr h¡&
Amd¥{Îm H$s A[YH$Vm H$mo g§JrV ZmoQ> VWm CgH$s
CÀMVm H$mo VmaËd H$hVo h¢ &

nhbm gnrS>Z òmoV go 1go._r. Xÿar na hmo Vm Va§J
H$m doJ kmV H$s{OE &
hbhbhbhbhb

h_ OmZVo h¢ {H$ Amd¥{Îm  1 goH|$S> _| hmoZo
dmbo g§nrS>Z VWm {dabZ H$s g§»`m Ho$ ~am~a
hmoVr h¡& Amd¥{Îm (υ) =  40,000 Hz

Va§J X¡Ü ©̀ (λ) = Xmo g§nrS>Z VWm {dabZm§
Ho$ ~rM H$s Xÿar  λ = 1 go._r.

AWm©V v= υ λ = 40.000Hz x 1go._r.=
40.000go._r./go. = 400_r./go.

   hb   hb   hb   hb   hb
Üd{Z ~y_ … O~ H$moB© qnS> Üd{Z H$s Mmb

go A[YH$ VoOr go J{V H$aVm h¡ V~ Cgo
namÜd{ZH$ Mmb go MbVm hþAm H$hm OmVm h¡&
Jmo{b`m±, OoQ> dm ẁdmZ, Am[X àm`… namÜd{ZH$
Mmb go MbVo h¢ & O~ Üd{Z CËnmXH$ òmoV
Üd{Z H$s Mmb go A[YH$ VoOr go J{V H$aVr h¡
Vmo ò dm ẁ _| àKmVr Va§Jm| _§| ~hþV A[YH$
D$Om© hmoVr h¡& Bg àH$ma H$s àKmVr Va§Jm| go
g§~Õ dm ẁXm~ _| n[adV©Z go EH$ ~hþV VoO
Am¡a à~b Üd{Z CËnÝZ hmoVr h¡, {Ogo Üd{Z
~y_ H$hVo h¢ &

namÜd{ZH$ dm ẁdmZ _§o CËnÝZ Bg Üd{Z
~y_ _| BVZr _mÌm _| D$Om© hmoVr h¡ {H$ `h
{I‹S>{H$`m| Ho$ eremo§ H$mo Vmo‹S> gH$Vr h¡& Am¡a
`hm± VH$ {H$ ^dZm| H$mo ^r j{V nhþ±Mm gH$Vr
h¡&

 g§JrV_` Üd{Z Ho$ bjU
{nN>br H$jm _| h_Zo AÜ``Z {H$`m Wm {H$

Üd{Z Ho$ Xmo àH$ma h¡ g§Jr VWm emoa& Omo Üd{Z`m±

Š`m Amn OmZVo h¢?

{dñ
Wmn

Zt

_¥X¥Üd{Z
Xÿar

{MÌ{MÌ{MÌ{MÌ{MÌ-9(a)

à~b Üd{Z

{dñ
Wmn

Z

Xyar

{MÌ{MÌ{MÌ{MÌ{MÌ-9(b)
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Bg Amd¥{Îm Ho$ AmYma na ñd[aÌ ~Zm`m
OmVm h¡&

2.  à~bVmà~bVmà~bVmà~bVmà~bVm

 `{X h_ nmR>embm H$s K§Q>r H$mo {Kao go
~OmVo h¡ Vmo h_| Yr_r AmdmO gwZmB© XoJr& Cgr
H$mo Omoa go ~OmVo h¢ Vmo à~b Üd{Z gwZmB© XoJr&
Š`m Amn Bg n[adV©Z H$m H$maU OmZVo h¢& Bg
n[adV©Z H$m H$maU Üd{Z H$s Vrd«Vm h¡ Omo Üd{Z
H$s à~bVm H$m Xÿgam bjU h¡&

Üd{Z H$s à~bVm H$mo CgH$s H$mZm| VH$
nhþ±MmZo H$s j_Vm go n[a^m{fV {H$`m OmVm h¡&

Üd[Z H$s à~bVm `m _¥ÑVH$m CgHo$ Am`m_
na AmYm[aV hmoVr h¡& Üd{Z Va§J H$m Am`m_ dñVw
Ho$ H§$nZ ~b na AmYm[aV hmoVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-10(a)  à~b Üd{Zà~b Üd{Zà~b Üd{Zà~b Üd{Zà~b Üd{Z

 {MÌ{MÌ{MÌ{MÌ{MÌ-10(b) _¥Ñb Üd{Z_¥Ñb Üd{Z_¥Ñb Üd{Z_¥Ñb Üd{Z_¥Ñb Üd{Z

Dnar {MÌ 10(a) Am¡a 10(b) _| Va§J {djmô
H$s {^ÝZVm g_` Ho$ gmW Xmo Am`m_m| H$mo J«m\$ na
Xem©̀ m J`m h¡&

{MÌ 10(a) Ho$ Üd{Z Va§Jm| Ho$ Am`m_ {MÌ
10(b) Ho$ Üd{Z Va§Jm| Ho$ Am`m_ go A[YH$ h¡&
AV… 10(a) H$mo {MÌ _§ à~b Üd{Z VWm {MÌ
10(b) _§o _¥Xþ Üd{Z H$m J«m\$ S>mbm J`m h¡&.

Üd{Z H$s à~bVm H$mo S>ogr~b _| _mnm OmVm
h¡& dh Üd{Z X~md Ho$ ñVa Ho$ _hËd H$mo ~VmVm
h¡& _ZwîQ> Ho$ H$mZ Üd{Z H$mo 10 dB  go 180

dB.VH$ J«hU H$a gH$Vo h¢& Üd{Z H$s à~bVm
`{X 50 dB go 60dB Ho$ _Ü` _| hmo Vmo Cgo
gm_mÝ` _mZm OmVm h¡&

EH$ gmYmaU ì`{ŠV 80 dB H$s à~bVm H$mo
ghZ H$a gH$Vm h¡& `{X Üd{Z 80 dB go A[YH$
hmo Vmo dh XX© XoVm h¡ Am¡a H$B© ñdmñÏ` g_ñ`mE±
{Z_m©U H$aVm h¡& OoQ> B©OZ H$s Üd[Z à~bVm
120 dB hmoVm h¡&

Bg{bE OoQ> BªOZ Ho$ nmg H$mZ H$aZo dmbo
ì`{ŠV B`a ßbJ Ho$ Cn`moJ go AnZo H$mZm§o H$mo
gwa[jV H$aVo h¢ & AÝ`Wm do gwZZZo H$s e{ŠV Imo
gH$Vo h¢ & MP3 ßbò a `m _mo~mB©b \$moZ Ho$ Ûmam
A[YH$ à~b g§JrV H$mo gwZZo go ^r ~hamnZ Am
gH$Vm h¡ Š`m|{H$ Üd{Z H$r à~bVm H$m AW© h¡ {H$

g§JrV nXm| _| ñda Ho$ VmaËd H$mo g§JrV n¡_mZo _| ñda H$s {ñW{V go Xem©`m J`m h¡&

{QßnUr: C D E F G A B C1

(gm) (ao) (Jm) (_m) (nm) (Ym) (Zr) (gm)1

Amd¥{Îm 256 288 320 341.3 384 426.7 480 512
(Hz)

{dñ
Wm
nZ

Xÿar

{dñ
Wm
nZ Xÿar
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{dMma-{d_e©

• Xmo N>mÌmE§ EH$ O¡go Vma dmbo dmÚ §̀Ì ~Om
aho h¢§ & XmoZm| dmÚm| go g_mZ VmaËd dmbo ñda
{ZH$bVo h¡? Š`m XmoZm| ñdam§o H$s JwUdÎmm
g_mZ hmoJr& AmnH$mo CÎma H$mo à_m{UV H$s{OE&
• O~ h_ g§JrV dmÚm| Ho$ ñdam| H$s Amd¥{ËÎm
Hmo ~VmVo h¢ VWm Xÿgar ~ma CgHo$ Am`m_ H$mo
~T>mVo h¢ Vmo BZ XmoZmo [ñW{V`m| _| Amn Š`m§
A§Va nmAmoJo &

Üd{Z H$m namdV©Z
Š`m R>mog Vb na Üd{Z namd{V©V hmoVr h¡? M{bE
h_ BgH$m nVm H$a| &

${H«$`m H$bmn-4
Üd{Z namdV©Z H$s lì`Vm

Xmo EH$ O¡go nmBn br{OE & BÝh| Xrdma Ho$
g_rn {H$gr _oO na ì`d{ñWV H$s{OE& EH$
nmBn Ho$ Iwbo [gao Ho$ nma AmnHo$ EH$ {_Ì H$mo Yrao
go ~mobZo Ho$ {bE H${hE Amoa Xÿgao nmBn H$m
AmdmO gwZZo Ho ${bE Cn`moJ H$s{OE& XmoZm|
nmBnm| H$s {ñW{V H$mo Bg àH$ma g_m`mo{OV H$s{OE
{Oggo {H$ AmnH$mo Üd{Z AÀN>r àH$ma gwZmB© XoZo
bJo& Amn XoI|Jo {H$ AmnHo$ {_Ì H$s AmdmO V~
ñnîQ> gwZmB© XoJr O~ CZH$m H$moU Xrdma _| g_mZ
hmoJm {MÌ12 _o {XIm`m J`m h¡ Š`m§o ?

Üd{Z H$m namdV©Z Cgr àH$ma hmoVm h¡ O¡gm
àH$me H$m namdV©Z hmoVm h¡? namdV©H$ gVh na
Ir|Mo J`o A[^b§~ VWm Üd{Z Ho$ AmnVZ hmoZo H$s
{Xem VWm namdV©Z hmoZo H$s {Xem Ho$ ~rM ~Zo
H$moU Amng _| ~am~a hmoVo h¢ &
• XmB Amoa Ho$ nmBn H$mo CÜdm©Ya {Xem _| WmoS>r

gr D±$MmB© VH$ CR>mBE Am¡a Xo{IE Š`m hmoVm
h¢&

D$Om© H$mZmo| H$mo Xr Om ahr h¡& Bg{bE B`a \$moZ
_| JmZo gwZZo H$o gmW-gmW h_| gmdYmZr ~aVZr
Mm{hE

3. JwUdÎmm
AmnZo dmB©brZ {n`mZmo, ~m±gwar O¡go dmÚmo go

{ZH$bZo dmbr {d{^ÝZ Üd{Z`m| Ho$ gwZm hmoJm& Xmo
Üd{Z`mo§ Ho$ ~rM A§Va H$mo OmZZo Ho$ {bE AmnH$mo
CgHr JwUdÎmm Ho$ ~mao _| OmZZm hmoJm&

Üd{Z`m| H$s JwUdÎmm dh bjU h¡ Omo Xmo
g§JrV ñdamo| Ho$ ~rM Ho$ A§Va H$mo {XImVm h¡ VWm
dmÚm| Ho$ g_ma VmaËd VWm à~bVm Ho$ ñdam| Ho$
~rM A§Va Xem©Vmh¡& Eogm Bg{bE hmoVm h¡ Š`m|{H$
[^ÝZ g§JrV dmÚ {^ÝZ Va§Jm| H$m {Z_m©U H$aVo h¢
& AVEd Üd{Z H$s JwUdÎmm CgHo$ Va§Jm| na
AmYm[aV hmoVm h¡&

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-11

{MÌ 11 _| ñd[aÌ dm`{bZ VWm {n`mZm| go
{ZH$bZo dmbr ñda Va§Jm| H$m J«m\$ {X`m J`m h¡
{Og_| Üd{Z à~bVm g_mZ h¡ (^yb Amd¥{Îm=
440Hz)
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• Š`m Amn Üd{Z H$mo gwZ gH$Vo h¢ ̀ {X Zht Vmo
Š`m| ?

Amn AnZo {_Ì H$sAmdmO H$mo ñnîQ> gwZmB©
Zhr XoJm& Amn nmBnm| Ûmam bo OmZo dmbo namdV©Z
Üd{_ Am¡a AmnVZ Üd{Z Ho$ ~mao _| gmo{ME& `{X
h_ EH$ nmBn H$mo CR>mVo h¢ Vmo Vb H$mo Š`m hmoVm
h¡& `{X Amn EH$ nmBn H$mo CR>mVo h¢ Vmo AmnVZ
Üd{Z dmbo nmBn VWm namdV©Z Üd{Z dmbo nmBn
H$m Vb AbJ hmo OmVm h¡& Bg{bE h_ AmdmO H$mo
ñnîQ>V… go Zhr gwZ gH$Vo &

{MÌ-{MÌ-{MÌ-{MÌ-{MÌ-12

Bg à`moJ H$mo AbJ-AbJ YmVwAm| H$s (ñQ>rb,
ßbm{ñQ>H$, H$mS>©~moS>©, H$n‹S>m Am{X ) g_Vb dñVwAm|
Ho$ gmW XmohamBE VWm Üd{Z Ho$ ~Xbmd H$m
{ZarjU H$s{OE &

• Š`m H$R>moa Vb _¥Xþ Vb go A[YH$ namd{V©V
hmoVm h¡?

O¡go H$s AmnZo {H«$`m Ho$ Xÿgao ^mJ _| XoIm
Üd{Z namdV ©Z Vb na AmYm[aV hm oVm
h¡&gmYmaUV`m H$R>moa Vb _¥Xþ Vb go A[YH$ namd{V©V
hmoVm h¡ & bo{H$Z àH$me Ho$ O¡go Zhr Omo {MH$Zo
Vb na A[YH$ namd{V©V hmoVmh¡ Üd{Z IwaXao Vb
na ^r namd{V©V hmo gH$Vm h¡& CXmhaUmW© {~Zm
ßbmñQ>a dmbo B©>>±Q>m| H$s Xrdma ̂ r Üd{Z H$mo namd{V©V
H$aVr h¡&

   {dMma-{d_e©
• Š`m H$maU hmo gH$Vm h¡ [H$ Üd{Z IwaXþao Vb

na {MH$Zo Vb H$s Anojm AÀN>r Vah namd{V©V
hmoVr hw¡&

à{VÜd{Z
{H$gr C{MV namdV©H$ dñVw O¡go {H$gr B_maV

AWdm nhmS> Ho$ {ZH$Q> `{X Amn Omoa go {MëbmE§
`m Vmbr ~OmE Vmo AmnH$mo Hw$N> g_` níMmV dhr
Üd{Z [\$a go gwwZmB© XoVr h¡ & AmnHo$ gwZmB© XoZo
dmbr Bg Üd{Z H$mo namd{V©V Üd{Z H$hVo h¢ &
h_mao _{ñVîH$ _| Üd{Z H$s g§doXZm bJ^J -.
0.1s VH$ ~Zr ahVr h¡& ñnîQ> à{VÜd{Z gwZZo Ho$
{bE _yb Üd{Z VWm namd{V©V Üd{Z Ho$ ~rM H$_
go H$_ -0.1s  H$m g_` A§Vamb Adí` hmoZm
Mm{hE& AWm©V òmoV Ûmam CËnÝZ Üd{Z ̀ {X 0.1goHo$S>
go H$_ g_` _| namd{V©V hmVr h¡ Vmo h_ Cgo Zht
gwZ gH$Vo h¢ & Üd{Z H$mo 0.1goHo$S>  Ho$ ~mX
namd{V©V hmoZo Ho$ {bE òmoV VWm AdamoYH$ Ho$ ~rV
{H$VZr Xÿar hmoZr Mm{hE&

{MÌ{MÌ{MÌ{MÌ{MÌ-13

  _mZ br{OE òmoV VWm AdamoYH$ Ho$ ~rM
Üd{Z Ûmam V` H$s JB© Xÿar = d
V~ Üd{Z Ûmam AdamoYH$ VWm òmoV Ho$ ~rM H$s
V` H$s JB© Xyar = d
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Š`m Amn OmZVo h¢ ?

{H$gr g^m ^dZ `m ~‹S>o hmb _| AË`{YH$
AZwaUZ AË §̀V Adm§N>Zr` h¡& AZwaU H$mo H$_
H$aZo Ho$ {bE g^m ̂ dZ H$s N>Vm| VWm Xrdmam| na
Üd{Z AdemofH$ nXmWm] O¡gognr{S>V \$mB~a ~moS>©,
IwaXÿao nXmW©, ßbmñQ>a AWdm nX} bJo hmoVo h¢&
grQ>m| Ho nXmWm] H$m MwZmd BZHo$ Üd{Z AdemofH$
JwUm| Ho$ AmYma na ^r {H$`m OmVm h¡&

  {dMma-{d_e©
• EH$ ~§X {S>ãbo _| O~ Amn h¡bmo H$hVo h¢ Vmo

AmnH$mo h¡bmoAmoAmo….. H$s Üd{Z gwZmB© XoJr &
BgH$m AW© Š`m hmoVm h¡?

à{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Yà{VÜd{Z VWm AZwaUZ Ho$ ~rM g§~§Y
AZwaU à{VÜd{Z go Wmo‹S>m gm AbJ hmoVm hw¡&

à{VÜd{Z gwZZo dmbo VH$ nhþ±Mo Ho$ {bE 0.1s go
A[YH$ g_` bJVm h¡& O~{H$ à{VÜd{Z O~
0.1s go H$_ g_` _| h_mao H$mZm| VH$ nh±þMVr h¡
Vmo Cgo AZwaUZ H$hVo h¡&

Üd{Z Ho$ ~hþb namdV©Z Ho$ Cn`moJ
1.  _oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©_oJm\$moZ `m bmCS>ñnrH$a, hmZ©

Vỳ © VWm ehZmB© O¡go dmÚ §̀Ì g^r Bg
àH$ma ~Zm`o OmVo h¢ {H$ Üd{Z  g^r {XemAm| _|
\¡$bo {~Zm Ho$db EH$ {deof {Xem _o hr OmVr h¡&
O¡go {H$ {MÌ _| {XIm`m J`m h¡&

BZ §̀Ìm| _| EH$ Zbr H$m AmJo Iwbm ^mJ
e§Hw$AmH$ma hmoVm h¡& `h òmoV go CËnÝZ hmoZo
dmbr Üd{Z Va§Jm| H$mo ~ma-~ma namd{V©V H$aHo$
òmoVmAm| H$s Amoa AmJo H$s {Xem _| ^oO XoVm h¢&

Üd{Z Va§J Ûmam V` H$s J`r Hw$b Xÿar = 2d

_mZ bmo à{VÜd{Z H$m g_` ‘t’ goHo$S>
doJ = Hw$b Xÿar /g_`            = 2d/t

~mXbm| H$s J‹S>J‹S>hmQ> H$s Üd{Z H$s namdV©H$
n¥ð>m| O¡go ~mXbm| VWm ̂ y{_ go ~ma§~ma namdV©Z
H$o$ \$bñdê$n CËnÝZ hmoVr h¡&

[dMma-{d_e©
•  à{VÜd{Z, _ybÜd{Z go H$_Omoa Š`m| hmoVr

h¡?

 CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU-3

 EH à{VÜd{Z 0.8s  Ho$ níMmV gwZmB© XoVr
h¡ Omo EH$ b‹S>Ho$ Ûmam 132m  Xya ~‹S>r ^dZ _|
nQ>mIo Ho$Üd{Z h¡& Üd{Z Ho$ doJH$mo kmV H$s{OE&
 hbhbhbhbhb

  à{VÜd{Z g_` (t) = 0.8s
 Üd{Z Va§J Ûmam V` H$s J`r Hw$b Xÿar

                               = 2x132 m = 264 _r
 Üd{Z H$m doJ V =2d/t

             V = 264_r./0.8s = 330  _r./ g|.

$AZwaUZ
O~ à{VÜd{Z 0.1s go H$_ g_` _| h_mao

H$mZm| _| nhþ±MVr h¡  Vmo Cgo AZwaUZ H$hVo h¢&
Š`m|{H$ _yb Üd{Z VWm namd{V©V Üd{Z Va§Jo {_b
OmVr h¡ & h_ b§~o g_` VH$ Üd{Z H$mo gwZ gH$Vo
h¢ &
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Ho$ níMmV Üd{Z hmb go g^r ^mJm§| _| nhþ±M
OmE& O¡gm {H$ {MÌ 16 _| Xem©`m J`m h¡&
H$^r-H$^r dH«$mH$ma Üd{Z nQ²>Q>mo H$mo _§M Ho$ nrN>
aI {X`m OmVm h¡ {Oggo {H$ Üd{Z, Üd{Z nÅ> go
namdV©Z Ho$ níMmV g_mZ ê$n go nyao hmb _| \¡$b
OmE &

[MÌ[MÌ[MÌ[MÌ[MÌ-16

{dMma-{d_e©

• h_ {gZo_m hmb _| Hw${g©̀ m| na V{H$ ò, \$e©
na H$manoQ> VWm Xrdmam| na OyQ> H$s MQ>mB`m±
Š`m| bJmVo h¢?

lì`Vm H$m n[aga
h_ g^r Amd¥[ËV H$r Üd{Z`m H$mo Zhr gwZ

gH$Vo & _Zwî`m| _o Üd{Z H$s lì`Vm H$m n[aga
bJ^J 20 Hz  go 20,000 Hz VH$ hmoVm h¡& Cg
lì`Vm n[aga H$mo 20 Hz- 20 KHz {bIm OmVm
h¡& h_ 20 Hz go H$_ Wm 20 KHz go A[YH$
Amd¥{Îm dmbo Üd{Z H$mo Zht gwZ gH$Vo & `h
gr_mE§ ì`{ŠV go ì`{ŠV VWm Am ẁ Ho$ AmYma na
[^ÝZ hmoVr h¡& ~ÀMo 30 KHz VH$ H$s CÀM
Amd¥{Îm H$mo gwZ gH$Vo h¢& Á`m|-Á`m| ì ̀ {ŠV`m| H$s
Am`w ~T>Vr OmVr h¡ CZHo$ H$mZ CÀM Amd¥{Îm`mo|
Ho$ {b H$_ gwJ«mhro hmoVo OmVo h¡& ~‹S>mo H$s CÀM
lì` gr_m 10-12 KHz VH$ hmoVr h¡& AV… h_
20-20,000 Hz VH$ H$s Amd¥{Îm H$mo Am¡gVZ
lì`Vm Ho$ ê$n _o§ boVo h¢ &

[MÌ[MÌ[MÌ[MÌ[MÌ-14

    {dMma-{d_e©

• hmZ©, _oJm\$moZ BË`m{X _| e§Hw$AmH$ma H$m
Š`m bm^ hmoVm h¡?

2. ñQ>mWmoñH$monñQ>mWmoñH$monñQ>mWmoñH$monñQ>mWmoñH$monñQ>mWmoñH$mon
ñQ>oWmoñH$mon EH$ {M{H$Ëgm ̀ §Ì h¡ Omo eara Ho$

A§Xa _w»`V… ôX` _| CËnÝZ hmoZo dmbr Üd{Z H$mo
gwZZ _| H$m_ AmVm h¡& ñQ>oWmoñH$mon _| amoJr Ho$
ôX` H$s Y‹S>H$Z H$s Üd{Z ~ma-~ma namdV©Z Ho$
H$maU S>mŠQ>a Ho$ H$mZm| VH$ nhþ±MVr h¡& O¡gm {H$
{MÌ _| {XIm`m J`m h¡&

[MÌ[MÌ[MÌ[MÌ[MÌ-15

3. H§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZmH§$gQ>© hmb VWm {gZo_m hmb H$s g§aMZm

H§$gQ>© hmb gå_obZ H$jm| VWm {gZo_m hmb
H$s N>V| dH«$mH$ma ~ZmB© OmVr h¡ {Ogo {H$ namdV©Z
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namÜd{Z`m| H$m Am¡Úmo{JH$ Cn`moJ

 1. {N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV{N>Ð ~ZmZo `m Xama S>mbH$a C{MV
AmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bEAmH$ma XoZo Ho$ {bE

YmVwAm| H$s N>‹S> _| namÜd{Z H§$nZ {N>Ð ~Zm
gH$Vo h¢ & BgH$m Cn`moJ hWmo‹S>r O¡gm ^r {H$`m
OmVm h¡& `h EH$ g|Ho$S> _| gm¡ go hOma ~ma YmVw
H$s ßboQ> na dma H$aVm h¡&

{N>Ð H$m AmH$ma hmZ© Ho$ Zw{H$bo {gao O¡gm
hmoVm h¡& H$m±M O¡go dñVwE§ {OZ na gmYmaU {d{Y
go g\$bVm nyd©H$ H$Q>mB© Zht H$s Om gH$Vr h¡,
dhm± na namÜd{Z Va§Jo AË`§V Cn`moJr hmoVr h¡&

 2. namÜd{Z g\$mB©namÜd{Z g\$mB©namÜd{Z g\$mB©namÜd{Z g\$mB©namÜd{Z g\$mB©
gmYmaUV`m h_ bmoJ _¡bo H$n‹S>o ßboQ> m H$moB©

~‹S>r dñVw H$mo {S>Q>aO|©Q> Ho$ Kmob _| Sw>~moH$a [\$a
Cgo aJ‹S>H$a gm\$ H$aVo h¢& CZ ^mJm| H$mo {OZ
VH$ nhþ±MZm H$[R>Z hmoVm h¡& Bg {d[Y go CZH$s
g\$mB© _w[íH$b hmoVr h¡&

Eogo dñVwAm| H$s g\$mB© _| namÜd{Z {H$aUm|
H$m Cn`moJ {H$`m OmVm h¡& CÝh| gm\$ H$aZo dmbo
_mO©Z {db`Z _| aIVo h¢ Am¡a Bg {db`Z _|
namÜd{Z Va§Jo ^oOr OmVr h¡& CÀM Amd¥{Îm Ho$
H$maU Yyb, {MH$ZmB© VWm J§XJr Ho$ H$U AbJ
hmoH$a ZrMo {Ja OmVo h¡& Bg àH$ma dñVw nyU©V`m
gm\$ hmo OmVr h¡&

3. YmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVmYmVw _| nm`o OmZo dmbo Xmofm| H$m nVm
bJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJbJmZo _o namÜd{Z H$m Cn`moJ

Ym{ËdH$ KQ>H$m| H$mo àm`… ~‹S>o-~‹S>o ^dZm|,
nwbmo, _erZm| VWm d¡kmZH$ CnH$aUm| H$mo ~ZmZo
Ho$ {bE Cn`moJ _| bm`m OmVm h¡&

YmVw Ho$ ãbmH$ _| {dÚ_mZ Xama `m {NÐ Omo
~mha go {XImB© Zhr XoVo ^dZ `m nwb H$s

Š`m Amn OmZVo h¢?

lì`Vm n[aga _| ^r g^r ì`{ŠV`m| Ho$ H$mZ
g_mZ Amd¥{Îm H$mo J«hU Zhr H$aVo h¢ &2,000-
3,000 Hz VH$ H$s Amd¥{Îm gdm©{YH$ lmì` Amd¥{Îm
hmoVr h¡& O~{H$ do H$_ Vrd«Vm dmbo Üd{Z`m| H$mo
^r gwZ gH$Vo h¢ &20 Hz go H$_ Amd¥{Îm H$s
Üd{Z`m| H$mo Adlì` Üd{Z H$hVo h¢ &20 KHz go
A{YH$ Amd¥{Îm H$s Üd{Z`m| Ho$ namlì` Üd{Z
H$hVo h¢ &

{^ÝZ OÝVwAm| H$s lì`Vm gr_m {^ÝZ-
{^ÝZ hmoVr h¡& EH$ Hw$Îmm 50 KHz  VH$ H$s
Üd{Z Amd¥{Îm H$mo gwZ gH$Vm h¡& M_JmX‹S>
100 KHz H$s Üd{Z H$mo gwZ gH$Vm h¡& S>mb[\$Z
Cggo ^r CÀM Amd¥{Îm H$mo gwZ gH$Vm h¡& ò
OÝVw namÜd{Z Va§Jo CËnÝZ H$a EH$ Xÿgao go
g§nH©$ ~ZmVo h¡& M_JmXS> namÜd{Z Va§Jm| H$s
ghm`Vm go {dMaU H$aVo h¢& hmob  VWm hmWr
Adlì` Üd{Z n[aga H$s Üd{Z`m± CËnÝZ H$aVo
h¢ & d¡km{ZH$m| Zo nVm bJm`m h¡ {H$ hmWr
AnZo  _aZo go nhbo Adlì` Üd{Z H$mo CËnÝZ
H$aVo h¢& Hw$N> _N>{b`m± H$_ Amd¥{Îm O¡go 1-
25 Hz VH$ H$s Üd{Z H$mo ^r gwZ gH$Vo h¢ &
eBZmo{gag (J|S>m) 5 Hz VH$ H$s Amd¥{Îm H$s
Adlì` Üd{Z H$m Cn`moJ H$aHo$ g§nH©$ ñWm{nV
H$aVm h¡&

$namÜd{Z Ho$ AZwà`moJ
namÜd{Z`m± CÀM Amd¥{Îm H$s Va§Jo h¢& do EH$

{Z[íMV nW na J¡gm| VWm Ðdm| Ho$ _mÜ`_ go
J_Z H$aVr h¡& CÚmoJm| VWm {M{H$Ëgm Ho$ joÌ _o
namÜd{Z`m| H$m {dñV¥V ê$n go Cn`moJ {H$`m
OmVm h¡&
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g§aMZm H$s _O~yVr H$mo H$_ H$a XoVo h¢& BZ Xmofm|
H$m nVm bJmZo Ho$ {bE namÜd{ZH$ Va§Jm| H$m
Cn`moJ {H$`m OmVm h¡&

{M{H$Ëgm joÌ _| namÜd{Z H$m Cn`moJ
 1.  O¡{dH$ {MÌ$ O¡{dH$ {MÌ$ O¡{dH$ {MÌ$ O¡{dH$ {MÌ$ O¡{dH$ {MÌ$

namÜd{Z Va§Jm| Zo S>mŠQ>am| Ho$ hmW _| EH$
e{ŠVembr Am¡Oma {X`m hmo Omo _mZd A§Jmo H$s
N>m`m ~ZmVm h¡& namÜd{Z Va§Jm| H$mo ôX` H$o$
{d{^ÝZ ̂ mJm| go namd{V©V H$a ôX` H$m à{Vq~~
~Zm`m OmVm h ¡ & Bg VH $ZrH $ H $ m o
BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s BH$moH$m{S>©`moJ«m\$s H$hm OmVm h¡&

 AëQ´>mgmoZmoJ«m\$s H$m Cn`moJ S>mŠQ>a H$mo amoJr
Ho$ A§Jm| O¡go ̀ H¥$V, {nÎmme`, J^m©e`, JwX} Am[X
H$s Ag_mZVmAm| H$mo Xem©Vm h¡& `h g§gyMH$ H$mo
eara H$s Ag_m_ZVmE± O¡go {nÎmme` VWm JwX} _|
nWar VWm {d[^ÝZ A§Jm| _| A~w©X (Q²>`y_a) H$m
nVm bJmoZo _| ghm`Vm H$aVm h¡& $

BgH$m Cn`moJ _m± Ho$ J^© _| ^«yU H$s Om±M
H$aZo _| H$aVo h¢ &

AëQ́>mgmoZmoJ«m\$s nwamZo {d{Y go A[YH$ gwa[jV
h¡ & ~ma-~ma EŠgao go eara Ho$ CÎmH$m| VWm ̂ «yU
na KmVH$ à^md S>mbVm h¡&

{MÌ{MÌ{MÌ{MÌ{MÌ-17 namÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJnamÜd{Z ñH$mqZJ

2. namÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJnamÜd{Z H$m eë` {M{H$Ëgm _| Cn`moJ

namÜd{Z Va§Jm| Ho$  Cn`moJ nXmW© Ho$ H$Umo H$mo
[Za§Va H§${nV H$a CgH$mo N>moQ>o-N>moQ> Qw>H$‹S>m| _|
Vmo‹S>Zo Ho$ {bE {H$`m OmVm h¡& H$mQ>mamŠQ> H$mo
{ZH$mbZm namÜd{Z H$m g~go _hËdnyU© Cn`moJ&

namÜd{Z H$m Cn`moJ JwX} H$s N>moQ>r nWar H$mo
~marH$s H$Um| _| Vmo‹S>Zo Ho$ {bE ^r {H$`m OmVm
h¡& ̀ o H$U ~mX _| _yÌ Ho$ gmW ~mha {ZH$b OmVo
h¢& Bg {d[Y Zo eë` {M{H$Ëgm Ho$ _hËd H$mo
nrN>o N>mo‹S> {X`m h¡&

 {dMma-{d_e©

• CnamoŠV à`moJ _| namÜd{Z H$m àH$me Va§Jm|
go A[YH$ bm^ H¡$go hmo gH$Vm h¡?

gmoZma

g_wÐ H$s JhamB© H$mo H¡$go Zmnm OmVm h¡?
AmBE BgH$m nVm bJmE§ &

gmoZma eãX Sonographic Navigation And
Ranging go ~Zm h¡& gmoZma EH$ Eogr `w{º$ h¡
{Og_| Ob _| {ñWV qnS>m| H$s Xÿar, {Xem VWm
Mmb _mnZo Ho$ {bE namÜd{Z Va§Jm| H$m Cn`moJ
{H$`m OmVm h¡& Bg {d[Y _| Cn`moJr CnH$aU H$mo
gmoZma H$hVo h¢&

• gmoZma H¡$go H$m ©̀ H$aVm h¡ ?
gmoZma _| EH$ ào[fV VWm EH$ g§gyMH$ hmoVm

h¡ Am¡a Bgo {H$gr Zmd ̀ m OhmO _| {MÌ _| Xem©E
AZwgma bJm`m OmVm h¡& namÜd{Z Va§J CÀM
Amd¥{Îm O¡go 1,000 KHz H$mo nmZr Ho$ A§Xa
^oOVo h¢ & ào{fV namÜd{Z Va§Jo CËnÝZ VWm
ào{fV H$aVm h¡& `o Va§Jo Ob _| MbVr h¡&
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g§gyMH$ namÜd{Z Va§Jm| H$mo
{dÚwV g§Ho$Vm| o_§o ~Xb XoVm h¡&
{OZH$s C{MV ê$n go ì`m»`m
H$a br OmVr h¡& Ob _| Üd{Z
H$s Mmb VWm namÜd{Z Ho$
àofU Wm A[^J«hU Ho$ g_`
A§Vamb H$mo kmV H$aHo$ Cg
qnS> H$s Xÿar H$s JUZm H$s Om
gH$Vr h¡& {Oggo Üd{Z Va§J
namd{V©V hþB© h¡& _mZ br{OE
namÜd{Z g§Ho$V Ho$ àofU VWm
A[^J«hU H$m g_` A§Vamb  t
h¡& g_wÐr Ob _| Üd{Z H$s
Mmb u h¡ V~ gVh go qnS>

H$s Xÿar 2d hmoJr &
 s = ut Ho$ Cn`moJ go

                Or 2d = ut `m

d=   ut    `m
        

2

CnamoŠV {d[Y H$mo à{VÜd{Z namg H$hVo h¢ .
d¡km{ZH$ Bg VH$ZrH$ H$m Cn`moJ g_wÐ H$s JhamB©
kmV H$aZo VWm Ob Ho$ A§Xa pñWV MQ²>mZmo,
Km{Q>`m|, nZSw>{ã~`m|, {h_ e¡b, Sy>~o hþE OhmO
H$s OmZH$mar àmßV H$aZo Ho$ {bE H$a aho h¢&

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 4

EH$ AZwg§YmZ Q>r_ Zo g_wÐ H$s JhamB© _|
gmoZma g§gyMH$ H$mo ̂ oOm& 6 go níMmV CÝh| à{VÜd{Z
gwZmB© Xr& `{X g_wÐr Ob _| Üd{Z 1500 _r./g|
hmo Vmo g_wÐ H$s JhamB© H$mo kmV H$r{OE &

hbhbhbhbhb

_mZ br{OE g_wÐ H$s JhamB©= d m

Hw$b Xÿar

gmoZma g§gyMH$ Ûmam V` H$s J`r

Xÿar (s) = 2d

Üd{Z H$s Mmb (u) = 1500  _r./go.

 àofU VWm g§gyMH$ Ho$ ~rM bJm g_`
(t)   = 6s

 s  = ut  go.

                        2d = 1500 _r./go. x 6s

                  d = 9000/2 _r. =4.5 {H$._r.SCERT T
ELA
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h_Zo Š`m grIm

_w»` eãX

`m§[ÌH$ D$Om©,ñd[aÌ, AZwX¡Ü ©̀ Va§Jo, AZwàñW Va§Jo, g§nrS>Z, {dabZ, erf©, JV©, _mÜ`_ H$m
KZËd, Xm~, Va§J X¡Ü ©̀, Am`m_ Amd¥{Îm, VmaËd, Üd{Z H$s JwUdÎmm, à{VÜd{Z, AZwaUZ, Adl`
namÜd{Z VWm gmoZma&

• Üd{Z EH$ `m§[ÌH$ D$Om© h¡ Omo gwZZo H$m Am^mg CËnÞ H$aVr h¡&

• ñd[aÌ EH$ Üd{ZH$ AZwZmXH$ h¡ Omo H§${nV H$aZo go {Za§Va VmaËd go AZwZmX H$aVm h¡&

• `{X _mÜ`_ _| H$U Va§J H$s {Xem _§| AmJo nrN>o Xmobm`_mZ hmo Vmo  Cg Va§J H$mo AZwX¡Ü ©̀ Va§Jo H$hVo
h¢ &

• Üd{Z Va§Jo AZwX¡Ü ©̀ Va§Jo h¢ &

• _mÜ`_ Ho$ H$Um| Ho$ A{YH$ KZËd dmbo joÌ H$mo g§nrS>Z VWm H$_ KZËd dmbo joÌ H$mo {dabZ H$hVo
h¢&

• Xmo g§nrS>Zm| `m {dabZm| Ho$ ~rM H$s Xÿar H$mo Va§J X¡Ü ©̀ H$hVo h¢ &

• Ho$[ÝÐ` _yë`m| go A[YH$V_ KZËd `m X~md H$mo Am`m_ H$hVo h¢ & `m _mÜ`_ _| H$Um| H$m Ho${ÝÐ`
{ñW{V _| A[YH$V_ {djmô  H$mo Am`m_ H$hVo h¢ &

• Va§J Ûmam _mÜ`_ Ho$ KZËd Ho$ EH$ g§nyU© XmobZ Ho$ {bE bJo g_` H$mo AmdV©H$mb H$hVo h¢ &

• EH$m§H$ g_` _| hmoZo dmbo XmobZm| H$s Hw$b g§»`m H$mo Amd¥{V H$hVo h¢&

• EH$m§H$ g_` _| {~ÝXþ Ûmam Va§J na V` H$s J`r Xÿar O¡go g§nrS>Z `m {dabZ H$mo Üd{Z H$m doJ H$hVo
h¢&

• VmaËd Üd{Z H$m dh bjU h¡ Omo _¥Xþ Üd{Z VWm H$R>moa Üd{Z Ho$ ~rM A§Va Xem©Vm h¡&

• Üd{Z H$s Vrd«Vm H$mo H$mZmo ‘o CËnÞ PZPZmhQ> Ho$ én ‘| n[a^m{fV H$aVo h¡&

• Üd{Z H$s JwUdÎmm dh bjU h¡ Omo g§JrV Ho$ AbJ-AbJ dmÚm| go {ZH$br g§JrV ñda _| A§Va Xem©Vm
h¡&
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• O~ Üd{Z H$m namdV©Z gwZZo dmbo Ho$ nmg 0.1s ~mX nhþ±MVm h¡ Vmo Cgo à{VÜd{Z H$hVo h¢ &

• `{X Üd{Z H$m namdV©Z gwZZo dmbo Ho$ nmg 0.1s g_` go nhbo nhþ±MVm h¡ Vmo Cgo AZwaUZ H$hVo h¢&

• _mZdm| _| Üd{Z H$s lì`Vm H$s Amd¥{V`m| H$m Am¡gV 20Hz – 20KHz VH$ h¡&

• 20Hz go H$_ Amd¥{Îm dmbo Üd{Z H$mo Adlì` Üd{Z H$hVo h¢&

• 20KHz  go A[YH$ Amd¥{Îm dmbo Üd{Z H$mo namÜd{Z H$hVo h¢ &

• gmoZma H$m AW© h¡ gmC±S> ZodrJoeZ E§S> a¡§qJJ

I  ÃÊN˛¡úåÁ ú∫ úÏåuƒ|YÁ∫ (Reflection on Concept)

1. {ZåZ nXmo H$mo g_PmBE& a) Am`m_ b) Va§J X¡Ü ©̀ c) Amd¥{Îm (AS1)

2. Va§J X¡Ü ©̀, Amd¥{Îm VWm Üd{Z doJ Ho$ {~M Ho$ g§~§Y H$mo {c{IE& (AS1)

3. Adlì` Üd{Z VWm namÜd{Z _| {H$gH$s Amd¥{Îm A{YH$ hmoVr h¡& (AS3)

4. Üd{Z Va§J go Amn Š`m g_PVo h¢?(AS1)

5. H§$gQ>© g^m _| {MH$Zr gVh H$mo Š`m| Zht ~Zm`m OmVm h¡? (AS7)

6. Üd{Z Va§J H$s Va§J X¡Ü ©̀ H$mo n[a^m[fV H$s{OE& ~VmBE H$s dh {H$g àH$ma Amd¥{V VWm Va§J doJ
go g§~§{YV h¡&(AS1)

II  ÃÊN˛¡úåÁ N˛Á GúÆÁzT (Application of concept)

1. Š`m Üd{Z namdV©Z H$m {Z`_ àH$me namdV©Z Ho$ g_mZ h¡&(AS1)

2. Xmo òmoV A VWm B EH$ hr Am`m_ go H§${nV hmoVo h¢& 1kHz VWm 30kHz  H$s Amd¥{Îm dmbo Üd{Z CËnÝZ
H$aVo h¢ Hm¡Z go Va§J _| A[YH$ D$Om© nm`r OmVr h¡&(AS1)

3. AmnZo XoIm hmoJm {H$ H$^r-H$^r AmnH$m Hw$Îmm Mmamo Amoa H$moB Z  hmoVo hþE `m H$moB {djmô  Ho$ {~Zm
hr ^m¢H$Vm ahVm h¡& Š`m Bg {ZarjU go AmnHo$ _Z _| H$moB© àíZ I‹S>o hmoVo h¢& Üd{Z H$s lì`Vm
n[aga H$mo g_PZo Ho$ ~mX Amn BgHo$ ~mao _| Š`m H$h|Jo & (AS2)

E•ÆÁÃ ™ı ÃÏáÁ∫
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4. {MÌ H$s ghm`Vm go Üd{Z òmoV Ho$ nmg ~ZZo dmbo g§nrS>Z VWm {dabZ H$mo g_PmB©E & (AS5)

5. Üd{Z Ho$ {dX²¶wV namdV©Z S>mŠQ>a VWm B§Or{Z`a H$mo {H$g àH$ma Cn`moJr hmoVo h¢?(AS7)

III  GXYÀo∫yÆ uYÊoå (Higher order thinking)

1. gmoZma H$s H$m ©̀{d[Y VWm Cn`moJm| H$m dU©Z H$s{OE & (AS1)

2. Amn CZ g§JrVH$mam| Ho$ à`ËZm| H$s àe§gm H¡$go H$a|Jo Omo {d[^ÝZ g§JrV dmÚm| go Amd¥{Îm VWm Am`m_
H$mo {Z §̀ÌU aIVo hþE _Ywa ñdam| H$mo CËnÝZ H$aVo h¢ &(AS6)

3. gm_mÝ` H$_ao _o à{VÜd{Z H$s à~bVm na Š`m Aga n‹S>Vm h¡&(AS7)

1. h_ H$~ H$h gH$Vo h¡ {H$ Üd{Z _mÜ`_ _| J_Z H$aVr h¡& [ ]

a) _mÜ`_ J{V H$aVm h¡& b) _mÜ`_ Ho$ H$U J{V H$aVo h¢&

c) òmoV J{V H$aVm h¡& d) {djmô  J{V H$aVm h¡&

2. LN˛ ÃzN˛lg ™ı Gnúãå o∫ÊTÁz N˛y ÃÊPÆÁ N˛Á ™ÁfiN˛ [ ]

a)  “b|\ b) \Ó¬ c) ™yb∫ d) úÁÀN˛¬

3. 20Hz go N˛™ EÁƒwu ƒÁ¬z Üƒuå N˛Áz N˛“oz “{@ [ ]

a)  ú∫ÁÜƒuå b) Eƒ»√Æ Üƒuå c) Euo Üƒuå d) EåÏ∫må

4. 20Hz - 20,000 Hz Nz˛ ™ÜÆ EÁƒwu ƒÁ¬z Üƒuå N˛Áz N˛“oz “{@

a)  »√Æ Ãy™Á b) ú∫ÁÜƒuå Ãy™Á c) Eƒ»√Æ Üƒuå d) ÃÏú∫ÃÁuåN˛

5. Üƒuå Nz˛ EÁßÁÃ N˛Áz ™uÀo…N˛ oN˛ ú“ÏÂYÁåz ƒÁ¬Á Üƒuå N˛Á ¬qm

a)  oÁ∫nƒ b) ∆Áz∫ c) TÏmƒÁ d) EÁÆÁ™

üÀoÁuƒo üÆÁzT (Suggested Experiments)

Ã“y G∫ YÏuåL@
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1. üuoÜƒuå N˛Áz ÃÏååz N˛Á üÆÁzT N˛∫ u∫úÁzb| u¬uQL@

üÀoÁuƒo úu∫ÆÁz\åÁLÂ (Suggested Project Works)

1. LzÃz \Áåƒ∫Áz N˛y \ÁåN˛Á∫y LN˛ufio N˛yu\L \Áz Eƒ»√Æ ÆÁ ú∫ÁÜƒuå tΩƒÁ∫Á §ÁoYyo N˛∫oz “{@ GåNz˛

uYfiÁzÃ“yo u∫úÁzb| o{ÆÁ∫ N˛yu\L@

2. “ h_ OmZVo h¡ {H$ Üd{Z EH$ D$Om© H$m ê$n h¡ AV… ~‹S>o eham| _| Üd{Z àXÿfU Ûmam CËnÝZ D$Om© H$m
Cn`moJ h_mao X¡{ZH$ OrdZ H$s D$Om© Amdí`H$Vm Ho$ {bE H$a gH$Vo h¢& Bggo ehar joÌ Ho$ O¡d-
{d{dYVm H$m ^r g§ajU hmoVm h¡& Š`m Amn Bg H$WZ go gh_V h¡ `{X hm± Vmo Cgo g_PmBE &
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