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et POINTS T0 REMEMBER
i l H,é‘x 3o h h“x = b
- and it is read as
b is the logarithms of x to the base a. Logarithms of only positive real numbers are defined.
~ Note. ()@ is called the exponential form and log, x is called the logarithmic form.
| (if) log, 1 =0asa’= 1.

(i) log,a=1 asa' = a. | |
Cm:ni)l.:::ﬂtMI. The logarithms to the base 10 is called the common logarithms and 1s
denoted as log,, @ or simply log a.

Note. (i)log 10 =] (if) log 100 =2
(iif) log 1000 =3 (iv) log 10000 = 4 etc.

ﬂ | : l
t MJhLQMITImlogO'IB—IulO | =5

(ﬂ')loa-l—d-b- or log 0-001 or log (10)% = -2 etc.
3. Lavws of logarithms :

(bh.m-log,m-rlog,n(h‘oduﬂlaw)

.. ¥ &h,(qr-nb&m (Power law) (iv) log,a= 1 (v) log,1=0.
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104 which is called mantissa.
H e The mantissa is always taken as positive while the characteristic may be positive or
® ANORE. A7) ) Cwag

(;f) log, (':'] =log, m— log , 7 (Quotient law)

o ﬂl I‘i_ll'liliﬂ 18 m then we denote it by putting a bar on the digit as — 2 1s

@wtﬁ'ﬂﬂ‘ ot &L
e “Jogarit d‘aﬁummmoreq“l 10 d)is one leas than tho
e 1  decimal point in the number.
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2. The characteristic of logarithm of a number less than 1, is a negative number whose numencal
value 1s one more than the number of zeros immediately followmg the decimal part. |

3. We find mantissa from the log tables.

4. The position of decimal point in a number-is immaterial for finding mantissa.
Antilog : If log m = n, then antilog » = m -
How to find antilog of a number.

(/) We use the decimal part for finding the antilog from the antilog table.

(77) After finding the corresponding number from the antilog table, we insert the decimal point as
under :

(a) If characteristic is », decimal point is put after (» + 1)th digit

If characteristic is j;7i.e. — n, then decunal point is put in such a way that first significant figure is
at the nth place. i

Q. 1. Convert each of the following to

EXERCISE 9 (A)

1
log , ('4“) = -1 Ans.

logarithmic form : Q. 2. Convert each of the following to
1 exponential form : -
() 52=25 (3 < 77 :
: (1) log; 81 =4 (#0) log34=?
(v) 1072 = 0-01 (vi) 471 = 3 | 1
(v) logs(—s-) =-1 (vi)log,1=0
Sol. (i) 5*=25
e T Lt ) Sol. (i) log, 81 =4 e 10
Y 3_3_i (i) 1 4--3 : 3%;4
(i1) =757 i) logg4 = 5 .( )3 =
1 BUET s e ot
-, log, [2—) -3 (#i7) log, = 3 L2733 = e
(iv) log,, (0-01) = - 10~2 = 0-01
(7ii) (54) =4 1 134 : | 5“1-_ 1
: (v) ogs| 5 |= -] b e
" logesd== .
il (vi) log, 1=0 Lad=1.
(iv) 6° = 1 Q. 3. By converting to exponential form, find
s doge 1= 0 the value of each of the following :
(v) 1072 = 0-01 (7) log, 64 (77) logg 32
s logy (0-01)=-2 1 ' doalit
. Slo e (iii) log, Baie R GY) _lqgu_s (16)
(vi) 4-1 = (V) log, (0-125)  (vi)leg; 7
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S'Ul. (f) Let ].'Dgz 64=x, theﬂ (V) logﬁ(x—l)zz
X=64=2x2X%x2%x2x2x2 (vi) logs(xg—-l9)=3
= 2% =26 _ .
x=06 | (vii) log, 64 = D)

Hence log, 64 = 6 Ans.
(i) Let logg 32 =x, then
gF =39 s 2%r=2°

(viii) log, (x* —9) =4
(ix) log, (0-008) = -3
Sol. (7)log,x=-2

= 23% =25 ; 1 1
S ey = = =
=Y = x=—3— pe 2X2 4
- Hence x = o Ans
Hence logg 32 3 Ans. A :
1 st (1) lop 0= 1
(iii) Let logy 5 = X, then Ty s 0
" T -] AP e, Hence x = 9 Ans.
WY ¢ 3% 30 . (iii) log, 243 =x
x==-2 | 9* =243
1 (=3 k3% 3 %3 x3
Hence log, 3 —2 Ans. ' = 13U
(iv) Let log.s (16) =x, then Iv=75 e i o % =2.5
o} A
(0.5):::16:;(%) =7 %0 ¢ X2 (iv) logzx=0
| =30=x = x= (-39=1)
= 2% =24 Hencex =1

w—-x=4 = x=-4

' log ~(x—1)=2
Hence logg.5 (16) = — 4 Ans. s (3

(v) Letlog, (0:125) =x, then ~ (W3)2=x-1
L 5 3 ALY * slaoi T 13 :
L 2r=010>= 1000=3=23 S Bl =~ = 3=x-1
= DXaegB | - = 3 x=3+1=4Ans.
o ‘ i 1
Hence log, (0-125) =—3 Ans. (vi) logs (x ; 19) 33
(vi) Letlog; 7 =x, then | | = ;7 "1;59: ]59 : :ii
- F=7=17 x=1 = X = =
Hence log; 7= 1 Ans. = y=+J144 = +12 Ans.
Q. 4. Find the value of x, when : | 3
: . | % (vii) log . 64 = —
(@) logy x=—2 (i) log, 9 =1 - x 7

) logg 23 =x . (¥)logs == L9 - o
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= x = (64)25 ={{42918

:'h-c:g

=4 3 =42 =16
x = 16 Ans.

(viii) log, (x* = 9) = 4

= x2-9=2%=16
= x2=16+9.=25

x = +425 =+ 5 Ans.

(ix) log, (0-008) = -3
= " X2 = 0\008

1} bl
= 3D

8
= =125 =(5)"
x =35 Ans.
Q. S. Iflog,,x =p and log;, y = g, show that
Xy = aUrad.
Sol. “-log,,x=p
10P=x
Similarly log,, ¥ =¢
. 109=y
Now xy =107 x 109 = (107 1
Hence proved.
Q. 6. Given log,, x = a, log,, ¥y = b,
(/) Write down 109! in terms of x.
(if) Write down 102? in terms of y.
(i) If log,, P = 2 a — b, express P in
terms of x and y.
Sol. log;o ¥ = a,10g,,y = b -
s 102=x and 10°=y
(1) 107t1 ="10%x 10"

= » Xt10 = 10x
(- 107 = x)
(i) 102% = 10° x 10?
=yxy=)> (. 10° = y)

(iii) logg P =2a—b .. 10%3°=P
= P =10%+10°
= (109)* = 10°
=x? + y (109 = x and 10° = y)

x2

= — . ARS.
5 4

EXERCISE 9 (B)

Q. 1. Evaluate the following without using log
tables :

(7) 2logs5 +1log8 —%log -

(77) log 8 +1log 25 +2log3 —1log 18

(7ii) 5 log 2 +%log 25+ —:lg—log 49 —log 28

: 1 1

(iv) 2log?2 +1log 5 —Elog36— hggﬁ

() log (12) + 2 log (0-75) — log (675)
l "

Sol. (7)2log5 +1log 8 — :

log 4

Z1og (5)2 + log 8 - log (4)% |

(log m"™ = n log m)
25x 8
2

=log 25 +log 8 —log 2 = log

( - log m + log n = log mn and

log m —'lng n = log %)
=log 100 = 2 Ans. |
(ii) log 8 +1log25 +2 log 3 —log 18
=log 8 +1log 25 +1og (3)*—log 18
{ log (m)" = n log m}
= log 8 + log 25 +log 9 —log 18

8 x 25:x:9
18

= log
{- - log m + log n = log mn and

| ettt
log m —log n ilﬂg,—;

~ Jog 100 = 2 ans.
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e I R o s ke ERTSp-WErS TR E——— -

mg + —ln349 ~log 28

j i-*m&* ﬁug(zs)z + log(49)7 - log28
= log 32 + log (5)* + log 7 - log 28
 =log3 +_|“J_125+|og7 log 28

c1op XI5 T L 10g1000 < 3 Ams.
: -
(iv) 2log 2+ log 5 - 7log36 - log 75

*“hhf +log 5 - Iog (36)1 < og— =

?igﬁi
=log4 +log5-log6-[logl - log 30]

;._: = log4 +log5 - log 6 ~log 1 + log 30
._ M.E‘ . {dt}l‘xsxso Io 100 55
. ""__:-sr 6!] 8
£ log (0-75) - log (6-75)
= -l'!'i)ﬂivt(om’ log (675)
'M(12)+log($625)-logﬁ75
" I!um 12 %5625 % 100
'h' 625 ”‘“310xwooox575
~_ Aﬁimﬁbloﬂll-:-lm
Q.:.m

81

% 5:‘5)4-512\0;{37 5)4- 7log (“"'_

5,(564 224 x 328
& Iﬂﬂ[zlﬁ x 316 x 536 312 x 27 XSZB]
=log[51+64—3h-23x 328 - 16~ 12 » 924 - Iﬁ—?]
=log[5' x3"%x 2" ]=1log(5x1x2)
= log 10 = 1 Ans.

xty?
Q. 3.Express log,, T in terms of logl 0",
log10” and log10°.
ol e - logmn =logm +logn
hlog m" =nlogm

= log,, x* + log,y »° — logl0*
= 2 log,,x + 3log;, ¥ — log,y" Ans.
3

Q. 4. Express log,, %

log10”, log109, log10” and log10°.

1

3 1 =y

JP‘I & | )+
SOI- lnglﬂ rzs T prqzs

in terms of

I b
logm(qu )* —logyg Nii 1 log;org

),

= [log,o p + logyg q’] - [10310’2 + log,s]

1

- log, oS

- Egol .50 81 )\
}ﬁ}*?lw (EEJ 5 [logigp + 3 log,g ] - [2log,or + log;os]

o f _I ‘I‘ i

R oo
. 4

¥ o
i : ':‘I : T § - :
; : ™ e S &
s =, ) "_'._ & g - i
= B : p
. | — . g
i o = T
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= g s i %
B in i * 1"._.-
x 1‘ o = -
- = e
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1

Q. 5. Express each of the following as a single
logarithm :
()2 log,o 8 + log,, 36 — log;, (1-5) - 3 logy, 2
(i)2 log;y S + 2 log,y 3 - log,p 2 + 1

i
@2+ = logm!) - Zlong

(“)""'mlo 9+ -m"l 81 42 logw 6 logw 12
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166 ArunDeeps' Foundation-Math-IX
11 130 55 |
21lo — |+log g =— |- — 1 l
v) ?“{13) "‘“( 77) 08:0[91) (vi) 1- 5 108,464 = log;o10 - logyg (64)7
(vi)l - 3 log,,64 e {. log,, 10 =1}
Sol. (i) 2 log,, 8 + log,;, 36 — log;, (1:5) g % el 1 B s
~ Dlog] 2 log,, 10— log,, 4 = log,, n log;, 5
= log, (8)> + log;, 36 — log (1-5) — log,, 23 o iﬂgng (ZE'5)lAﬂ5-th AR e
= log,, 64 + log,, 36 — log,, 1:5 — log;, 8 Q. 6. ta\;el;a'te e following without using log
64 x 36 64 x 36 x 10 '
= log,, T loglﬂ( 5% 8 ) _ log 81 ki ndogid IR
1 19'2 s * W og27. @ g%
il
(if) 2log;o 5 +2log;y3 —log;,2+1 (i) log 27 i) log9-1log3
= log, (5)* + log, (3)? = log, 2 log E) log27
+ log;q 10 {". log,, 10 = 1} .
= log,, 25 + log;y 9 — log;y 2 + log;, 10 | Sol. (i) log 81 _ 0333 _4log3 4 Eo
log 27 log3 3log3 3
25:x 9¢10
=log,, > = log,, 1125 Ans.
; ~ log 128 _logz? 5 Tog2 o "
(@) 2+ 3 log,(9 — 2log;,5 _ (7) log 32 " log2® Slog2 5 e
: T
= log;(100 + log;; (9)2 — log;(5)* log 27 log3® _ 3log3
' = 1
. logy, 100 = 2} () 1og 3 = b3z - -log3
= log,, 100 + log,, 3 — log,, 25 .
3ol Jx2
= logy ‘”25"‘ > — log, 12 Aus. T e
2
1
(iv) logo 9 + llogm 81 +2log,, 6 —log,, 12 log9-log3  log3’ -log3
2 4 ; (iv) = 3
| 1 log27 log3
=log((9)2 +log,, (81)4 +log,,(6)? - log,, 12 _2log3-log3 log3 1
= log, 3 + log, 3 + log,, 36 — log,, 12 T op @ SV T Blgg 3 STk
3x 3x 36 Q.7 . Given:log2=0-3010 and
- log o TR log,; 27 Ans. log 3 ;= 0-4771, find the value of :
| . — 9
(v) 2 logw[%) + logm(%(—)) ~ log, o[gﬂ (i) log 12 (i) log 25 (iii) log/18 (iv) 108(:;)

' Sol. (i) log 12 =log 4 x 3 = log (22 x 3)
38 144 1 130 | 55 =log2? +log3 =2 log2 +10g3=2(0-3010) + 0-4771
=10B10| 13') T %810| 777 |7 '%810| 97 = 0-6020 + 0-4771 = 1-0791 Ans.

1 s
<A B %2 10
121 130 55 7 =log— = e ek
i 2 lﬂg]ﬂ(?)— i 10(3{) . (if) log 25 lﬂg2 log - log 52
| =log 10 — log 2* = log 10 - 2 log 2
s, -1 21180279 i =1-2(0-3010) =1 - 0:6020 . = 0-3980 Ans.
Tl T T e L | |
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(iif)

(tv)

Q.8.

Sol.

Q.9.

(i) log (0-125)

; | :
32
,\=.logZ§- - 10g(2) + log —

1

log /18 =1log (18)2
1
=log(3x3x2)2

1
ldp(3%2) T = %mg (32 x 2)

[log 32 +log 2]

N = D= B =

[2log 3 + log 2]

X 210g3+%log2

= log3 +-—;—10g2

= 0-4771 +.-;- x 0:3010

= (04771 +0:1505 = 0-62_76 Ans.

2
DR - 543 (3)
IDE(J lo-g(zxz) Bl 2

=210g%=2[10g3-log2]

=2 [0-4771 - 0-3010]
=2 x 0:1761 = 0-:3522 Ans.
If log 2 = 0-3010, find the value of

75 5 32
[log T 2log 5 + log _?:ﬁ)

75 5 3dak
log T 2log 5 + log 243

16 9 243
79 25 32
= 103-1—6 - lugﬁ + log 43

s et 1
e AT e P

=Jog 2 = 0-:3010 Ans.

If.log 8 = 0-9030, find the value of :

(7) log 4 - (i) log /32

Sol. ‘. log 8 =0-9030
= log (2%) = 0-9030
= 3log2=0-9030

2930 — 0:3010

S log 2 =

Now (i) log 4 =log 2% =2 log 2
=2 (0-3010) = 0-6020 Ans.

1

(i) logv/32 =1log(32)2 =+ log2’

g

2
5 5

=5 x 0-1505 = 0:7525 Ans.

I 125 oy 1
(iii) log (0-125) = %27000 = °&|3

1\?
= log (E—] =log (2)73

=-3log2=-3(03010)
=—0-9030 Ans.
Q.10. Iflog 27 = 1-4313, find the value-of :
(7)) log 9 (77) log 30
log 27 =1:4313
= log 3% = 14313
= 3log3 =14313
1-4313
3
Now (i) log 9 =log 32 =2 log 3
=2(0-4771) = 0-9542 Ans.
(if) log 30 =log (3 x 10)
=log 3 +log 10
=(0:4771 + 1= 14771 Ans.
Show that log (1 +2 +3) =log 1 +log 2
+ log 3

Sol.

= 0-477

;. log3=

Q.11.

Sol. log(1+2+3)=1logb
=log (1 x 2 x 3)
=Jog 1 +1log 2 +1log 3
Hence proved.
[ log (mnp) = log,, + log, + log ]
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Q.12. (i) If log (m + n) =log m + log n, show

n

that m = :
n-1

+b 1
(i) If l()g[ﬂ2 )=? (log a + log b),

1
show that ?(a +b)=+ab.

Sol. (i) log (m + n) = log m + log n
= log (m + n) = log (m X n)
m + n = mn

= m-—mn = —n
= m(l-n)=-n
s ool = (AOTH gpl (B
i B e ne ]
Hence, m=—="
n-1
(i1) log(a;b}=—;—(lﬁgﬂ+lﬂgb)
b 1 i
— log[a; }=-i-log(ab)=log(ab)2
+b
=0 lt}g[a2 J=lug«}ab

Comparing we get
b 1
a;: =4ab ' or -2-—(a +b) =4/ab
Hence proved.
Q.13. Solve for x : |
(i) log (x+2)+log(x—2)=1logl
(ii) log (x+4)—log (x—4) =log2
(iii) log (x +3) —log (x -3)=1
(iv) log (x*—21)=2
(v) 2logx+1=log 250

log x log 9

V) Tog5 = (1)
_ : log ?

Sol. (i) log(x+2)+log(x—2)=1log3
= log(x+2)(x-2)=log5
(. log m + log n = log mn)
= log(x*-4)=1log5
x2-4=5 = x*=5+4=9 _

=5 x = 49 = 13 Ans.
(i) log (x +4) —log (x—4) =log 2

= 10gx+4=log2
x—4
. o = 2x-8=x+4
x-4 1

(By cross multiplication)
2x-x=4+8 = x=12

x =12 Ans.
(i) log (x+3)-log(x-3) =1
— logx+3=log10 (-log10=1)
x_
¥+3 10 = 10x-30=x+3
x—-3

(By cross multiplication)
1I0x—x=3+30 = 9% =33

_33 o 11

e o T T
11

Hence x=-——3 Ans.

(iv) log(x*-21)=2
= log (x2—21) =log 100 (.. log 100 = 2)
x?-21=100
= x2=100+2] = 121

x = /121 = 11 Ans.
(v) 2logx+1=1log 250
= 2 log x + log 10 = log 250 _
G- lpgin-1) 8
= log x? +log 10 = log 250
= log (x* x 10) = log 250
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250 Txlbdd. A
—o0xt =250 = x2=%—=25 . e e -
x=+25=+5 | Hence n =4 Ans.

Q. 15. Write the logarithmic equation for :
logx  log9

O AR 7 g 3V g la
- 108(*5) | () = = (i) x = ab ey,

logx e 21op 3 e

(vi)

. 5 & | 3V

= log5 log(3') -llog3 Sol. ()R =~
e = log (5)2

= logx 2 x log 5 = log (5) Taking log both side,

1
=5 »"logx = logig | %
1 | '1 ’3\7 | Vi
e — =10 R
X = "2—5' Ans. ogR = log h 5 nth

1
] [log 3V — logmnh]

Q.14. - 1f

5 -
[log7 — log2 + log 16 — 2log 3 — logzg]

. 1 |
=1 + log n, find the value of n. i [log 3 + logv — logn — log /]
| 7 _
Sol. log7 - log2 + log 16—210g3—10gz5— a—b
(i) x=aby——
=1+ logn |
= log 7 — log 2 + log 16 — log 32 Taking log both sides
o g a-b
—1 =log 10 + log n ¥
0845 g logr = log aby——
(. logjp =) | 1
= log 7 — log 2 + log 16 —log 9 A
: | = logx = loga + logb + log )
s —10g-E = log 10 + log n
' | B o
7 x 16 x 45 = logu + log +5 DE
ﬁlog(zxgx.?)—lng(l{}xn) .
1
ane (14 &) = loga + logh + 5 [log (a — b) — log(a + b)] Ans.
- Tx16x45
10n = 2x9x7
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