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Chapter 26
Heights and Distances

POINTS TO REMEMBER

1

Line of Sight. When the eye of a person at a point O looks at an object P, then the line OP 1s
called the line of sight.

Angle of Elevation. Suppose a man from a point O, looks up at an object P, placed above the
level of his eye. Then, the angle which the line of sight makes with the horizontal through O, 1s
called the angle of elevation of P as seen from O.

[ et OA be a horizontal line. Let a man at O on the level ground
be looking up towards an object P, say an aeroplane or the top
of a tower or the flag at the top of a building.

Then, ZAOP is the angle of elevation of P as seen from O. _
Angle of elevation

(see fig.) Horizontal line A
3. Angle of Depression. Suppose a man from a point O, looks o |
down at an object P, placed below the level of his eye. Then, 5 gt Lne 0
the angle which the line of sight makes with the horizontal Angle of depression
through O, is called the angle of depression of P as seen from
O.
Let AO be a horizontal line. Let a man at O, on the top of a
tower be looking down towards an object P, say a ship in the -
S€a. A > ' 0
Then, ZAOP is the angle of depression of P as seen from O. Angle’of Cepressien
An Important Remark :
Angle of depression of P as seen from O
= Angle of elevation of O as seen from P. . Angle of elevation :
~. -
-. ZAOP = ZBPO (Alternate angles, as AO || PB) |
EXERCISE 26 g Perpendicular  AB
Q.1. The angle of elevation of the top of a B Base . PB
pole from a point on the level ground, 15 m away Z
from the foot of the pole is 30°. Find the height of => fat o= I = h =15 x tan 30°
the pole. [Take Na =l | A 1
Sol. Let P is the point and AB is i ISX'J_E
i Wy o
the pole. Such that ZAPB = 30 : 15x43 153 ¢ st
PB=15>m p £L230 Op - JEeadBse 3 -

Let AB = height of the pole = A m

15m

=5 x 1-732 = 8-:660 = 8:66 m Ans.
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Q.2. (i) From a point on the level ground, at a
g distance of 50 m from the foot of a tower,
) the angle of elevation of the top of the
tower 1s 20°. Find the height of the tower.
(i1) From the top of a cliff 92 m high,
the angle of depression of a buoy is 20°.
Calculate to the nearest metre, the
distance of the buoy from the foot of
the cliff. (2005)

Let P be the point on the ground and
QR is the tower such that

ZQPR = 20°, PR = 50 m and QR =

Perpendicular Q
Base

 Sol.

éiiow, tan 6 =
QR

PR P
h

fian 20° = 20° [

S0 m

| h
> tan 20° = 50 = 0-:3640 = 50

> h =50 x 0-3640
_' =-18-2000 = 18-2
ence, height of the tower = 18:2 m Ans.

. (ii) Let AB be cliff whose height is 92 m and
1 C is buoy making depression angle of
i 202,
i

92m

20°

~. ZACB =
Let, CB = x I
In right AABC,

b
cotd = ﬁﬂhmtﬂ} = ﬁ

=> ¥ = 02%ak 2(}"
gD 24475 M
| = 252-77 m
Distance of buoy from foot of hill = 252.77m

Q.3. From a point A on level

ground, the angle of elevation 25 m
of the top of a tower 1s 29°. :
If the toweris 25 m A

high, find the distance of A from the: foot of the
tower, to the nearest metre,.

Clp

Sol. Let A be the point on the level ground
and angle of elevation is 29°.

and let PQ is the tower such that
PQ=25m.

Perpendicular

Now, tan O =
Base

= tan 29° = PQ= 2
AP X

23
=543 = 7%

23
0-5543
Hence, distance from the foot of the
tower = 45 m. Ans.

A vertical pole is 12 m high and the length

of its shadow is 12+/3m. What is the
angle of elevation of the sun ?

Let AB be the pole and BC be its shadow
on the ground. Let angle of elevation be
0, then AB =12 m,

BC = 12+/3 m and ZACB = 0.
Perpendicular -

Base A

A 10
L Re s 103

— . = X =4510

Q.4.

Sol.

S tan O =

12m

1
"‘ﬁ ""tan30

C

0 = 30° Ans.

Q 5. Akiteis flying with a thread 150 m long.

If the thread is assumed stretched

straight and makes an angle of 55° with

the horizontal, find the height of the kite
above the ground.

Let A be the kite and AB is its height and
AC be the thread which makes an angle
of 55° with the ground (horizontal), then

12f3m

Sol.
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A Af nddnton dd
289V &7,
el AB < he % ol
i ol W TV U1 T
. o e g
S h 17 |
Hence, height of kite = 75 m Ans. _
Q. 7. A vertical tower 1s 20 m high. A mal
standing at some distance from the towe
knows that the cosine of the angle o
cep elevation of the top of the tower 1s 0-33
o [1p How far is he standing from the foot ¢
AC=150m, AB=hm the tower ? (2001)
D Battidiar Sol. Let TS be the tower then TS =20 m
Now, sin 0 = s
Hypotenuse T
' 55“‘—i 0-8192 = 2
- S.'.ll'l 150 = U- = "15—0
h=150x 0-8192 =122-88
Hence, height of the kite = 122-88 m Ans. 20t
Q. 6. The length of a string between a kite and a
point on the ground is 85 m. If the string "
makes an angle © with the level ground, F l'S
X
15
Y ] L . s
bt 8’ pories the ite: Let A is the man who makes an angle o
Sol. Let AB be the height of kite A and the elevation with T, top of the tower.
string makes an angle of 6 with the Let it is © and let the distance of the ma
15 1
around on point C such that tan 0= = ?)1.15(1;}[6 foot of the tower x and cos 0 3
and AC =85 m. A Now, in right AATS,
A 3
cos ©'= % .
%5<° h
= 053 = ff
g il g
Now. sin © = Perpendicular But, AT = \/ASZ +TS? = \/xz +20?
: Hypotenuse
| N = Vx? +400
We are given,tan 6 = —
§ i1 058 = spaenaiid
NPRST SR 5 Vx2 +400 s

| 152 + 82 225+ 64
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~
Squaring on both sides, 12A 12
ey = r+6A=-2 x=2h-64_()
b 7 7
(0-53)% = .
) X% + 400 and tanE}zE = 1=iﬁ'—
B 4 x
2
0 4h
= 0-2809 = = .
| x2 +400 i 3 )
ra 2 = 02809 x% + 400 x 0-2809 From (7) and (i),
LA o = 112
L = x* - 02809 x* = 11236 I
W = 0-7191 x* = 11236 7 3
¥ Tl
il g L1280 - —h——h=04
: = =156-25
Kl =50 710 g
| 36h — 28} 8
| v = V15625 = 125 metres Ans. > =264 = =6
lIn §
Q. 8. Atapointon a level ground, the angle of o1 |
elevation of the top of a tower is 0, such =3 h = 64 x v 168
- |
that tan 6 = TE On walking 64 m Hence, height of the tower = 168 m. Ans.
towards the tower, the angle of elevation Q.9. A man standing on the bank of a river
3 observes that angle of elevation of a tree
1s ¢, where tan ¢ = e Find the height of standing on the opposite bank 1s 60°,
i et i et 4 When he moves 50 m away frm.n the
: . bank, he finds the angle of elevation to
Sol. Let CD be the tower and A is the point 3 _
: be 30°. Calculate : (2003)
on the ground, the angle of elevation ;
| = 0 and B 1is another point such that (7) the height of the tree, and
gk AB = 64 m and angle of elevation at B is (i) the width of the river.
il O such that tan © = A and tan ¢ = 5 8
flhe i 4
-idc:e-iﬂ D
h
h
30° 60° -
B S0 m C X R
& - = E C Sol. Let C and D are the positions of the man
. and AB be the tree such that CD =50 m.

i Let A be the height of tower and distance
| between B and C be x m

DC 3 h
tanf=— —oD—=
12 x+64

Now , AC

—J(x+64)=12h

and angles of elevation at C and D be
60° and 30° respectively.

Let AB=h and AC = x

. - BnAB h
Now, tan 60 S g h 3
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i
= N3 = &,
X
= h=x3 )
h
and tan 30° = i = &
AD 30+x
S e ¢ b x
@ V3 50+x D k—— 10m —M C :
50+ x | h
e . 45 = ===
— h e .. (i) Now, tan BC  x
From (7) and (77), — = h —x=h ..(
&
50+ x
= x/3 AB h
nd tan 30° = =
V3 | ; BD x+10
=yl Hx = 3= 3x~x = 50 1 "
R —
50 V3 x+10
) 2x o0 => X =—=25
2 2 Y 3he: x w10
Substituting the value of x n (7), 0.3 Y il
h = x/3 = 2543 =25 (1:732) = 433 From (7) and (i7),
Hence, height of ihe tree = 43-:3 m and b= JAh =S Wer el e l
| he river =25 m Ans. |
width of the river m Ans (V3 -1) h=10= (1732 = 1) A= 10|

The shadow of a vertical tower AB on
level ground is increased by 10 m, when
the altitude of the sun changes from 45°
to 30°, as shown in the figure. Find the
height of the tower and give your answer

I _
correct to — of a metre. (2002)

10
A

B

D

Sol.

C
Let AB be the tower, and AB = 4 and
angles of elevations of the tower at C and
D be 45° and 30° respectively and
CD=10m Let BC=x.

Downloaded from https:// www.studiestoday.com

Q. 11.

=0:732°h=10 :>h=—£= 13-6
| 0:732

Hence, height of tower = 13:66 m Ans.

The adjoining figure is drawn, not to the
scale. AB is a tower and two objects QY
and D are located on the ground on the
same side of AB. When observed fron
the top B of the tower, their angles of s
depression are 45° and 60° respectivel

Find the distance between the objects, 1 b
the height of the tower is 180 m. (1998

E r B “‘E‘

180 m

C

>

X D y

Give your answer to the nearest metre'.; )
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" Sol. In the figure, AB is the tower, C and D
are two objects on the same side of the
tower. Angle of depression with C and
D from top of the tower are 45° and 60°

r respectively.
LetCD=xand AD =y, AB=180m
Now, t 45"-— i st
_ et AC x+y
1 180
— S B = == 180, «:i(f)
X+ y :
pct 60u=AB=180 =>J_=@
AD y y
|
R - 180x+3 _180V3 _ o = D
N3 ki3 -
- From (i) and (ii),
x + 60+/3 = 180

= x =180 - 604/3 = x=180 - (60 x 1:732)
=180 — 10392 = 76-08

N Hence, distance between two objects C
and D = 76 m Ans.

12. From two points A and B on the same side

of a building, the angles of elevation of the

h=l top of the building are 30° and 60°

respectively. If the height of the building 1s

- [} 10 m, find the distance between A and B

correct to two decimal places. (2009)

-.ii - ]H

A

ot 1 o i ﬁ D
sol. In ADBC, tan 60° =

;.bj'f:ti NS
gon
o S BC = 10 =
! R o 3 3
’::' ADAC, tan 30°
'lf("]gﬂs 10 LAl o
BC + AB ®
1 10 1 10
L. — _ e v st A
E o

10 SS30-4104 20 2043

et N
:!mdj"'_

E

 20x1.732
» 3

Q. 13. In the figure not drawn to scale, TF 1s a
tower. The elevation of T from A is x°,

=20 x .577 =11.540 m

2)
where tan X = 'g and AF = 200 m. The

elevation of T from B, where AB =80 m
is y°. Calculate :

(i) The height of the tower TF ;
(if) The angle y, correct to the nearest degree.
(1997)

% 1
‘
A B F

Sol. In the figure, TF is a tower, elevation of
T from A is x° and from B is y°, AB = 80 m.

2
tanx=—5~ . and AF =200 m.

In right ATAF,

J= TR 28 TF
tanx°=— =>—=——o0 I
AF 5 200 A sm B F
e M
dis TFzzOOX2=80mAns_

. Height of tower = 80 m
BF = AF — AB = (200 - 80)m =120 m
Now in ATBE,

Slaany o) KN F
i o ﬁ%—g—{) 6667
From the table, we find that :
tan y = tan 33° 41’
= y = 33° 44’ or 34° Ans.

(Correct to nearest degree)
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Q. 14. From the top of a church spire 96 m high, - height of the tower is 70 m, find th
the angles of depression of two vehicles distance between the two people. (2004
on a road, at the same level as the base of Sol.CD.is-the fower-and CH =70 m

: . . 0 |
the spire and on the same side of it are x - A and B are two men standing on th

and )°, where tanx®= T: and tan ° = i same side of the tower making angles o

elevation of 25° and 50° respectively.
Calculate the distance between the

vehicles. (1994) 2

Sol.

70m

WO
N
: Now, in right ABCD,
tan® = 19 = tan50° = 14"
BD BD
Q _
70
— BD= == 70 cot 50° ¢.: ='col
Let PQ be the church and A and B be two tan 50 tan©
points on the ground level. The top P of the =70 (0-8391) = 58:737 m
church makes angle of depression with A Similarly, in right AACD,
and B are x°, y° respectively
14 730 AD AD
Then ZPAQ = LXPA =x cot25° = = — AD = 70 cot 25°
and ZPBQ = ZXPB =)° {alternate angle) Ch 70
1 =70 x 2-1445 = 150-115
PQ =96 m, tan x° = — and tan )° =

1
1 7 . AB=AD-BD=150-115-58-737=91-378
* Now in APAQ Hence, the distance between two person
’ = 91:378 m = 91-38 m Ans.

Q. 16. Inthe given figure, AB represents a pol
and CD represents a 50 m high tower,

P il%) s

= AQ=96 x4 =1384m
Similarly in APBQ

PQ 1 96

tan y° = BQ =>7='§6

= BQ=7%x96=672m
. Distance between A and B=AB=AQ -BQ
=672 - 384 =288 m
Q. 15.Two people standing on the same side of a
tower in a straight line with it, measure

the angles of elevation of the top of the
tower as 25° and 50° respectively. If the

Downloaded from https:// www.studiestoday.com
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(@)

(1)
Sol.

both of which are standing on the same
horizontal plane. From the top of the
tower, the angles of depression of the top
and the foot of the pole are 24°30" and
53°30" respectively. Calculate :

the horizontal distance between the pole
and the tower,

the height of the pole.

AB is the pole and CD is the tower. The
angle of depression from the top of the

tower to the top and foot of the pole are
24°30" and 53°30' respectively.

Y

Length of DC =50 m

Let height of pale AB = x and distance
between the pole and the tower =y

Now, draw BE || AC, then
CE=AB=x,BE=AC=y

and ED =50 —x
§30 30" = DG 50
tan AC 0 o
50
= 13514 = — (From the table)
y |
50 :
T | —
S 13514 @
s g
and tan 24°30' = BE

Q.; 1%

= 04557 = V- (From the table)
1)
= 0-4557y=350-x
x=50-04557y i)
= 'U‘ 0:4557 X L
e, BRI 41350

[{from (7)]
=50-16:86 =33-14

50
1.3514
=370 (approx)
Hence (7) Horizontal distance between

pole and tower =37 m. and (i7) the height
of the pole = 33:14 m Ans.

Two pillars of equal height stand on either
side of a roadway which 1s 120 m wide.
At a point in the road between pillars.
the elevations of the pillars are 60° and
30°. Find the height of each pillar and
the position of the point.

and Y = = 36-998

0 o0
60 30 ol

Sol.

X i 120-x

Let AB and CD are two equal pillars
stand on either side of a roadway AC.
Then AC =120 m.

Angle of elevation of cach pillar to a

point E on the road are 60° and 30°
respectively.

- Let AB=CD=h

AE =x, then EC =120 —x

AB h
B 0 =
h=+3 x ()

g CD l h
5 — =
il V3 120-x

Now, tan 60° =

ey

EC

Downl.oaded from https:// www.studiestoday.com
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120 - x BL =30 cos 32°24' =30 x 0.8443
= k== 2 W3h=120-x =25.3290=25.329m
Similarly in right CLD,
= J3h =120 - s [Value of x from (7)] .
3 Cos 57°32"= TR
=  3h=120V3.—h = 3h+h=12043 . 50 b
=7 an=12043 pe12093 a0 =D
| = 0.5378 = 30
= h=30(1-732) = 51-96 [D=30+ 05378
Substituting the value of 4 in (i), = B stacind.
: ¥ —  LD=16.1340=16.134
304/3 = /3x = x =30 ; BD=BL +LD
Hence, height of each pillar = 51-96 m. = 251329+ 16.134=41.463 m
and the position of the point i1s 30 m = 41.4 m Ans.
from the pillar with elevation 60°. Ans. Hence, width of the road = 41-4 m Ans
Q. 18. TW(;VT.‘;’S] po"‘l“ I ;Jr:izithe}' sn:lle ng Q. 19. An aeroplane is flying horizontally, 200 0!
road. iR MELCLE ISAHREUs m above the ground and is going away
between the two poles. When the ladder PN eier on Hi leﬁel ggroun
rests against one pole, it makes an angle At a certain instant, the observer finds
of 32° 24> with the pole and when it is that the angle of elevation of the plane is
turned to rest against a?otber pole, it 63°. After 15 seconds, its elevation from
makes an angle of 57° 32" with the road. the same point changes to 37°. Find the
Calculate the wuilth ?f the road, correct speed of the aeroplane in km per hour.
o, 1 place offecimal Let C and E be the two positions of the

Solution :

Let AB and CD are two poles on either side
of aroad BD. L is point where ladder is placed
making angle of 32° 24’ with the road and 57°
24" with second pole.

C

B [ 32°24°

Length of ladder AL =CL =30 m.

Inright A ABL.

BL

el C 32024'—&
B @ 30

CosO =

Downloaded from https:// www.studiestoday.com

Sol.
' flying areoplane. Angle of elevation withg
A, the observes standing on the ground

(¢ X E

2000m

T EEEAR A GRSl R

» [
A D
CB=ED=2000m
Let CE=BD=xm
Now, tan 63° = Q = 2000
, AB AB
= . 1.9626 = 2200 (From the tablel
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T T T P S R T TR e o T e e PR e e PO T T
=5 oadin) 1019:0 m N 30° = D by AAED
" 1:9626 | e e B ARE :
o B 2000 1 3000
and tan 37 O L AD = 7_3;— — AR = AE = 30003 m
s : = 5]¢
= 057536 = % (From the table) SR T
o At a0nga. = 250 | (v A ABC)
=3 AD = = 2654 m.
0,7536 3000 3000
~ x=CE=BD=AD - AB =l e
=2654 - 1019 = 1635 m. 7 7
.. The aeroplane fly 1635 m in 15 — AB = SO0 3000y
seconds. V3x3 3

Q. 20.

Sol.

Now, speed of the arcoplane

1635 x 60 x 60
Tk

1635 x 60 x 60
T5sa10001 o0
= 3924 km/hr. Ans.
An acroplane is flying horizontally with
a speed of 173:2 m/sec, at a height of
3000 m. Find the time it would take for
the angle of elevation of the plane as seen

from a point on the ground to change
from 60° to 30°.

Spee_d' of the aeroplane = 1732 m/sec.

Let C and D be the two positions of the
acroplane and angle of elevation at C and
D are 60° and 30° respectively. A is the
point on the ground and CB and DE are
the height of the aeroplane at C and D
positions, then CB = DE = 3000 m.

C : D

>

B s B L

E

= AB = 10003
=1000 (1:732) =1732 m
x=CD =BE = AE -AB
= 5196 — 1732 = 3464 m.

Now, speed of the acroplane = 1732 mv/sec.

. Time taken to fly from C to D.

_ 3464 x 10
1732

— 20 seconds. Ans.

Q. 21. In the adjoining figure, AB is a building

and BC is a flag-pole on the building. A
man at a point O on the level ground,

- 50 m from the foot of the building

observes the angles of elevation of the
top and bottom of the flag-pole as
56° and 53° respectively. Calculate :

(/) the height of the building,
(ii) the height of the flag-pole.

C

B

o
530 o6

50m

Downloaded from https:// www.studiestoday.com
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Sol.

(i)

Q. 22.

Sol.

[n the figure,
AB is the building and BC 1s a flag-pole.

A man at a point O on the level ground
50 m from the foot of the building.

Angles of elevation are 56° and 53° of
the top and bottom of the flag-pole.
Let AB=hand BC=x, AC=h+x
OA=50m |
AB h

Now, tan 53° = =
DA+ 50

h =150 x tan 53°
=50 % 1:3270 = 66:35 m.

O Y
OA 50

and tan 36° =

M i
= 50

= h+x=50x14826="74-13
x=7413 - 66:35=7-78
Hence (i) the height of the building
= (66:35 m and (i7) the height of the flag
pole = 7-28 m Ans.
Two climbers are at points P and Q on a
vertical cliff face. To an observer O, 50
m from the foot of the cliff, on the level
ground, P is at an elevation of 56° and Q

of 63°. What is the distance between the
climbers ?

P and Q are two climber and O 1s the

observer. Angle of elevation the climbers -

to the observers are 56° and 63°
respectively. OR = 50 m.

Q
S
P
Bae\Re.
e A,

Q. 23.

Sol.

Now, In right APOR

PR PR
= — tan 60° = —
tan O OR ES ) 50

= 1:4826 = E
50

S.PR=1:4826 x 50=74-13 m
and 1n right AQOR,

| » DIORSHOR,

tan 63° = OR _ 50

B |

= 1:9626 = (g_(} (From the table)

= QR =1:9626 x 50

= QR =98:13m

. PQ=QR-PR=98:-13 -74-13
=24 m Ans.

Hence, distance between the two
climbers = 24 m Ans.

An aeroplane at an altitude of 900 m finds
that two ships are sailing towards it in
the same direction. The angles of
depression of the ships as observed from
the plane are 60° and 30° respectively.
Find the distance between the ships.

Cand D are two ships sailing in the same
direction towards the aeroplane A.
A

900m

B

AB is the altitude of the aeroplane and
equal to 900 m. Angle of depression from
the aeroplane to the ships are 60° and 30°
respectively. |

AB 900

DB DB

Now, tan 60° =

Downloaded from https:// www.studiestoday.com
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= CB = 900+/3 =900 (1:732)

= CB=1558-8m

5. CD'=CB ~DB =1558:8 - 519:6
= 1039:2 m Ans.

Q. 24. From the top of a cliff 80 m high, the
angles of depression of two boats are
44° and 67° respectively. Find the
distance between the boats, when the
boats are :

(/) on the same side of the cliff,
(i) on the opposite sides of the cliff.
Sol. Let A and B are two boats, and CD 1s

the chiff.
;. CD =80 m.
C
80m
o oY
fill e [lp

B

Angle of depression of the two boats are
44° and 67° respectively

() When the boats are on the same side of
the cliff, then

CD _ 80

BD BD

tan 67° =

439 Arundeep’s Foundation Math-X
M
900 80
:’DB_@_%M«E ik Utiega poly
B0 3 <3 = 5 o aiadndto
90{]\/5 biad {=1) 2 30
AL < — 3003 and tan 44 AT GAD
=300 (1-732) =519:6 m ] g
4 AB S0 A?;
and tan = - ()
CB4HOR = AD = =82:84 m
l 900 0-9657
ity = . AB=AD-BD
P o o -

=82-84 —33-96 =48-88 m

(ii) When the boats are in the opposite
directions, then

80m

44° 67°
A I-_D B

AB =AD +BD =82-84 +33:96
= 1168 m Ans.

Q. 25. A boy standing on a vertical chiff in a
jungle observes two rest houses in line
with him on opposite sides deep in the
jungle below. If their angles of depression
are 19° and 26° and the distance between
them is 222 m, find the height of the cliff.

Sol. Let AB be the cliff and C and D are two
rest houses such that CD =222 m

Angles of depression are 19° and 26°
respectively.

Downloaded from https:// www.studiestoday.com
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Q. 26.

Sol.

Let height of cliff AB =4 and let BD =x,
then BC = (222 — x)m.

Now 1in right A ABC,

cotO = e = potl = o1l
AB
= BC=hcot 19° =hcot (90° - 71°)
= h tan 71° ..(7)
Again in right A ABD,

CO h

= BD =4 cot (90° — 64°)
= h tan 64°

But, BC+BD=CD =222 m
. from (7) and (77), -

htan 71° + A tan 64° = 222
= h (tan 71° + tan 64°) = 222
= h(2:9042 + 2:0503) = 222
= h % 4:9545 =222

h= 22_2 =44-80m
4-9545

Hence, height of the cliff =44-80 m Ans.

A man 1n a boat rowing away from a light
house 150 m high, takes 1-5 minutes to
change the angle of elevation of the top
of the lighthouse from 60° to 45°. Find
the speed of the boat.

= BD = A cot 26°

...(ii)

C and D are the two positions of the boat-

and AB is the light house. The angles of
clevation of the top of the lighthouse are
60° and 45° respectively.

5

45° 60°

Q. 27.

4 AABY 150
Now, tan 60° = DE_ DB
150
V3=
B DB
1506000803 - 150~
— DB = — —
VR T 5o 3
DB = 50+/3 =50 (1-732) = 86:6 m.
% 2 EAB-"0130
and tan 45° = CB_ CB
150 -
] =5 o
=> CB = CB =150 m.

.. Distance between C and D.
=150 - 866 =634 m

Now, distance of 63-4 m 1s covered in
1:5 minutes.

63.4
. Speed of the boat = }1 Yo 60
634 x 60 '
= = 2536 m/hr.
15
el D m/sec = 0-7 m/ Ans
L sec. Ans.

The angle of elevation of the top Q of a
vertical tower PQ from a point X on the
ground i1s 60°. At a point Y, 40 m
vertically above X, the angle of elevation
1s 45°. Find the height of tower PQ and
the distance XQ.

Q
X
45°
Y R
60°
X P

Downloaded from https:// www.studiestoday.com




Downloaded from https:// www.studiestoday.com

441

Arundeep’s Foundation Math-X

40m 40m
60°
X l-P
| e D nxd-40
Now, tan 60 Xp y
;J—=x+40 = x+/3 = x + 40

X
= xJ3-x=40 = 1732x-x=40

40
=5 0-732x=40=> X = 50 =54:64

.. Height of tower PQ = x + 40
= 54:64 + 40 = 94-64 m.

: QP
(i1) Now, sin 60° = X_Q
i V3 _94.64 _ xQ = 2X 9464
3. RO | V3
2 x 94.64
= 1732 = 10928 m Ans.

Q. 28. The angle of clevation of a stationary

cloud from a point 25 m above a lake
is 30° and the angle of depression of
its reflection in the lake is 60°. What
is the height of .the cloud above the
lake-level?

Sol. Let AB be the level of the lake and

EF || AB at a distance of 25 m. C 1s the
cloud and BD is its reflection in the lake.
From E, the angle of elevation of the cloud

C is 30° and angle of depression of the
reflection is 60°. Let CF = x and
EF=y.

MD =CM =x + 25
The height of the cloud=CM =x+25m
C

Now, in right ACEF,

e L X
et et
3 SR 3 o

Again, in right AEFD,
«HlD A5+ FYx X +50

tan 60° = e 5 3
x+ 350 x + 50 ..
= 43 = = — o ]
> Y 6 (i)
From (7) and (i7),
<1
NP el c=x+
ﬁ e 3x O 50
=3x—-x=150 = 2x=50
i — & =25
2
. Height of the cloud CM

=x+25=25+25=50 m Ans.
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Q. 29.

(7)
(77)

Sol.

(7)

(i7)

In the adjoining figure, a man stands on
the ground at a point A, which is on the
same horizontal plane as B, the foot of
the vertical pole BC. The height of the
poleis 10 m. The man’s eye is 2 m above
the ground. He observes the angle of
elevation of C, the top of the pole as x°,

ST
wheretan X = g
G
1]
bl L 2
£
Y |
A B
Calculate :

the distance AB 1n metres,

the angle of elevation of the top of the
pole whén the man 1s 15 m away from
the pole. Give your answer to nearest
degree.

Let BC be the pole and D 1s the man’s

eye 2 m above the ground. x is the angle
of elevation of C. The top of the pole and

tan x° = —
®

BC=10m AD=2m
AB =DE and BE=AD=2m
EC=BC-BE=10—~2=8m

Now AB = DE,
then, tan x° = EE = 2 = L0
ERE )
= DE;5;8=ﬂhn
AB =20 m.

[fFAB=15 m, and CE = 8 mand 6 be the
angle of elevation of C at D, then

eI 8
tan O = DE_ AB 15 = ()-5333

From the table, we find that
tan 28° = 0:5317

Mean difference 64’ = 15
(Adding the mean differences)
s tan 28° 4’ = -5332 =tan O

0 =28°4" Ans.
Q. 30. Fromawindow A, 10 m above the ground,
the angle of elevation of the top C of a

2
of depression of the foot D of the tower 1s

tower 1s x°, where tan x = — and the angle

I :
)°, where tan y = —. See the figure given

4
alongside. Calculate the height CD of the

tower in metres. (2000)
c
A X
B D
Sol. In right AAXC, CD is tower, AB is

window
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5
s ihe 1S 5 AX Draw AE || BD, then
1 & _ ED=AB=20mand CE = h—-ZOandAE‘
Similarly, in AABD BD
S AR AR In right angle AABD,
tan y" = BD _ AX
RO = e =5 T (M —
B p g an@ = o= = tan s
4 AX 20
= AX =40 ) J“‘"=¢x*ﬂhf
From (7) and (77) In ACE
CX =2x40=100m _20
CD=CX+ XD
i 29

=100+ 10=110 m Ans.
Hence height of the tower = 110 m.

Q. 31. A vertical pole and a vertical tower are on

Sol.

the same level ground. From the top of the
pole the angle of elevation of the top of the
tower 1s 60° and the angle of depression of
the foot of the tower is 30°. Find the height
of the tower if the height of the pole 1s 20 m.
Let AB be the vertical pole and CD be the
tower on the same level ground

Angle of elevation from the top of the pole to

top of the tower = 60° 3

£ 2
ﬁ ‘n._h 3
B 30° . D

Angle of depression of the foot of the tower
1s 30°

Height of Pole AB =20 m

Let height of tower = A m and BD =x m

= W8 Sy =203 x 3. =h-20

= 60=h-20=h=60+20=280
. Height of tower = 80 m

Q. 32.

Sol.

A man 1:8 m tall stands at a distance of
3:6 m from a lamp post and casts a
shadow of 5:4 m on the ground. Find the
height of the lamp post.

~Let AB be the lamp post and CD be the
man and let CE be the shadow of CD.

Let O be the angle of elevation.

5.4m C 3.6m A
Now, CD =18 m
CE=54m
and CA=360m

DF=CA=3:6m
and AF=CD=1:8m

In ACDE,
SSwolegs g
TR
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________.__._-.—-——-—_——h-———'—‘_—“—"_"_—_-—_-___—__— {
M ]

). 33.

In ABDE (G0 = Ll
n , tan N AT
— BF =£ =12m
o
.. AB = AF + BF
=18+ 1:2=3 m Ans.
A boy 1:6 m tall can just see the sun over

a wall 3:7 m high, which 1s 2-1 m away
from him. Find the angle of elevation of

the sun.
/-*sum
D

E

o~

B 2.1m E

- =

S S

A 2.1m C

Sol. Let AB be the boy and

CD be the wall AB = 1-6 m,
CD=37mand AC=2-1m

- M SUN
E
&
s E
2.1m
£ £
© G
A 21m G

BE || AC is drawn, then
EC=AB=1:6m
and ED=CD-CE=(3:7-1:6) m
=2:1m

BE=AC=2:1m
Now in ABED,
i 2e
B
0 =45° Ans.

tan O == 450

Q. 34. The angles of clevation of the top of a

Sol.

tower from two points on the ground at
distances a metres and b metres {from the
base of the tower and in the same straight
line with it are complementary. Prove that

the height of the tower 1s ¥ ab metres.

Let the angle of clevation from the top of
the tower TR be 0 and (90° — 0) with P
and Q respectively. |

Then, PR=a,QR =5
Let TR=h
Now, in right ATPR,

tan O =I&=£
a

and 1n right ATQR,

TR
tan (90“ - G) = EF: = %

Multiplying (7) and (i7), we get
ol
% X ¥ tan © x tan (90° - 0)
h? .
— =tan 0 x cot 0 = 1
ab

WR=ab = h=+ab

Hence, height of the tower = JVabm
Hence proved. |

e
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1[5

ool
'L'ﬂ{h F

)

Sol.

. A tower subtends an angle o at a point

on the same level as the foot of the tower
and at a second point 2 metres above the
first, the depression of the foot of the
tower 1s 3. Show that the height of the
tower 1s (A tan o cot B). |

T
X
B
h
5 L
A R

Let TR be the tower and A is a point such
that angle of elevation of T with A is o.
B is another point # m above A

i.e. AB = h m and angle of depression of
the foot of the tower is J.

Let TR =x, Then

In AATR, tan oo = s e

AR AR
AR = —=

tan o
AB=H

In AABR, tan } = AR AR

pih AR = bl h cot 3

tan 3
From (7) and (77),
= h cot 3
tan o .

= x=htanocotf

<(7)

()

Hence, height of tower = /4 tan o cot f3

Hence proved.
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