HEIGHTS AND DISTANCES

REVISION OF KEY CONCEPTS AND FORMULAE

'1 The line drawn from‘ the eye of an observer to a point in the object where the person is viewing
" s called the line of sight.

» The angle fol'm?d by the line of sight with the horizontal when the object is above the
norizontal level is called the angle of elevation.

1 The angle formed by the line of sight with the horizontal when the object is below the
horizontal level is called the angle of depression.

1 Theheight of an object or the distance between distant objects can be determined with the help
of trigonometric ratios.
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| SOLVED EXAMPLES
MULTIPLE CHOICE QUESTIONS (MCGs)
DAMPLE 1 Figure 11.1, shows the observation of point C from point A. The angle of depression from A s
(2) 60° (b) 30° (c) 45° (d) 75°

s, (b)
SOLUTION Let @ be the angle of depression of point C from A. In

right triangle ABC, we obtain
AB
tan@ = —
BC
2 1
tanf=—F—==—
:’ 23 B
= tan 6 = tan 30° = 0=30° c 2/3m B
Hence, the angle of depression is 30°. Fig. 11.1

XAMPLE 2 The measure of the angle of elevation of the top of the tower 753 m high from a point at a
disance of 75 m from the foot of the tower in a horizontal plane is

(2) 30° (b) 60° (c) 90° (d) 45°
Ans, (b)
OLUTION Let PQ be a tower of height 7543 m and let @ be the angle of Q
evation of its top Q from a point R ata distance of 75 m from the tower.
8 right triangle RPQ, we obtain 754 m
wnﬁ:-lﬁﬁtma:ﬂé:ﬁatmo:tan60°=>9=60°
PR 75 8
! R 75m P
ence, the angle of elevation is 60°. Fig. 11.2

(c) 30° (d) 75°
11.1

(b) 60°



o MAT} IEM/\T,Q) ‘
Sy

Ans. (a) AC be the g
SOLUTION Let AB be a vertical pole of height x m ﬂ“'d le: T e (8‘411
length of its shadow when the angle of elevation of Sunis 0°. n
that AC=xm.In A ACB, we obtain A
tan0 =28 - X _1_ tan 450 = 0= 45° C shadow
AC «x Fig.11.3

Hence, Sun’s altitude is 45°.

1 round, 100
EXAMPLE 4 If the angle of elevation of the top of a tower from a point on the g ™ away from b
foot of the tower is 30°, then the height of the tower is

100
— (B) 200 © 75 m (d) 75V3m
Ans. (0) le of i
SOLUTION Let PQ be a tower of height & metre such that the angle o
elevation of its top ( at a point R, 100 m away from the foot P of the tower,
is 30°. -
In right triangle RPQ, we obtain 30° 100 m
tan30°—PQ:>i——h—=>10—Om R
REB 10" Fig.114 P

EXAMPLE 5 When the Sun’s elevation is 30°, the shadow of a tower is 30 m long, if the Sun’s elevation i
60°, then the length of the shadow is

(@) 35m (b) 20 m (¢) 10m (d) 15m

Ans. (o)

SOLUTION Let QP be a tower of height h metre and let QS = 30 m be the length of the shadow of the

tower when Sun’s elevation is 30°. Let QR be the shadow when Sun’s elevation is 60°.
In triangles PQS and PQR, we obtain

tan 30° = 22 and tan 60°= P2 Pl
Qs OR
1 h h
= _ = d = — h
7 =30 dV3 ¥
30 h '
= h="—and x = — 30° 60°
J§ "/3 S 100m R<—xm—Q
1 30 = 30m =
= x=—3xﬁ=10m Fig.11.5

Hence, the length of the shadow is 10 m,

EXAMPLE 6 If the angles of elevation of the top of a tower from two points at a distance of 4 m and 16 m fro
the base of a tower and in the same line are complementary, then the height of the tower is
Ans. ()

elevation of its top at two points R and S are complementary. Let § be the P

angle of elevation at R. Then, the angle of elevation at § js 90° 0. In right
triangles PQR and PQS, we obtain &
hm
tan0=@- and tan(90°—9)=.12

QR Qs
= tan0=£and cot9=i 90°- 9 i 0

: 16 s R_«4n
— tan Bx cot0 =1 x B = 1=ﬁ=h—8 - 16m

4 16 64 oM.

Fig. 11.6
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! . g A manon the top of a Nl Y metres

E \ hig of d
,\r“\‘ftd“ﬂl to the angle of depression of the foot of 1 1igh observes that the anglea of elevation of the top ¢ f
TS -

he tower, The height of the tower in melres s

a b) 2x _
WIx b) & (©) Vax W 2

i (b) X un H ol o )
‘.‘S{UT'ON Let AB be a Cliff of height x metres and PQ be a tower of height i metres. Let 0 be the

*7 of elevation of the top Q of the tower observed from the top of the cliff and 0 be the angle of

v][ . i
‘rji:wssion of the foot of the tower. In right triangles BRQ and PAB, we obtain
. !
‘ QR AB
an0=— and tan0 = —
tan BR )
tan = h-x and tan0 = =
g AP Tower h
h-x

X
L =2 h-x=x> h=2x
i AP AP i Fig. 11.7

AMPLE 8 If the height of a flagstaff is twice the height of the tower on which it is fixed and the angle of
decation of the top of the tower as seen from a point on the ground is 30°, then the angle of elevation of the top of
iy flag staff as seen from the same point is
o) 5 (b) 30° () 60° (d) 90°

©
::.lgn:UTION Let AB be a tower of height h metres and BC be a flagstaff of a height 2k metres. The
angle of elevation of the top B of the tower as seen from a point P on the ground is 30°. Let the angle
 dlevation of the top of the flagstaff as seen from point P be 6. In right triangles PAB and PA C, we
cbtain
AB AC

tan30°=—— and tan0=—— <
AP AP T
1 k 3h i
—:—:—-and tan9=—_
= J3 AP AP ’
3h °
> AP=+3h and AP = Z
tan 0 0° v
3h = o : )
. J§h=tane:>tan9=J§'=>9=6O Fig. 11.8

EXAMPLE 9 Two friends Rohit and Mohit are standing on the opposite sides of a tower of height 60 metres.
If their angles of depression seen from the top of the tower are 30° and 45° respectively, then the distance

between the two friends is
@) 60(+3 -1)m b) 0WE+hm  (© 03-Dm (@ 0FZ+Hm

Aus, (b)
OLUTION Let AB be a tower of height 60 metres. In right triangles PAB and QAB, we obtain
AB AB 8
tan 30° = —— and, tan 45°=
AP AQ
= -l_—éo_and]———60 P
V3~ AP AQ < =
> P (Rohit) A Q (Mohit )

AP = 60+/3 and AQ =60

H
e, PQ < PA + AQ = 6043 + 60 = 60(¥3 +1)m.

MB;AMPLE 10 A man is climbing a lndder which is inclined to the wall at an angle of 30°. If he ascends at the
(ae F2 misec, then he approaches the wall at the rate ¢
)2 m/sec (b) 2.5 m/sec (c) 1 m/sec (d) 1.5 m/sec

Ars, (¢

Fig.11.9

B
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or. It is given that the ladder makes an n

o PQe the wall and QR be theladd Q with the speed of 2m/g

WIth the wall. Let the man take 1 seconds to reach to the point
PQ=2tn A QPR. we obtain

8'6 Qf‘l )
€c, Thp:"

PR
NS = — =3 PR =1
\ QR

Thus, the man covers distance PR = ¢ metres in  seconds. Hence, the rate
at which he approaches the wall is % =1 m/sec. Fig. 1190 P

CASE STUDY BASED EXAMPLES

EXAMPLE 11 4 sroup of students of class X visited India Gate on an educational trip. The teachey g ol
&s students had iterest in history behind India Gate. The teacher narrated that India Gate’s, officig Rame
Delki Memorial, Onginally th:d All India War Memorial, a monumental sand stone arch in Ng, Del
dedicated 1o the troops of British India who died in wars fought between 1914 and 1919. The teacher also saz‘.;
that India Gate, which is located at the eastern end of the Kartavya Path (formerly called the Rajpath), i oy
138 foct (42 metres) in height.

—— — e ——— . —
pe—— - T — e

-

Fig. 11.11

‘' What is the angle of elevation if they are standing at a distance of 42 metres away from the monument’

(a) 30° (b) 45° () 60° d) 0°
(i) If they want to see the top at an angle of 60°, then the distance where they should stand is

(a) 2424 m (b) 20.12 m (c) 24.64 m (d) 2524 m
(iii) If the altitude of the Sun is at 60°, then the height of the vertical tower that will cast a shadow of leng®

20 m, is

20 - 15

(a) 203 m b 73 ©pFZm (d) 15¥3 m
(iv) If the ratio of the length of a rod and its shadow is 1 : 1, the angle of elevation of the Sun is

(a) 30° (b) 45° (c) 60° (d) 90° ¥
(v) The angle formed by the line of sight with the horizontal when the object viewed is below the horiz?"

line is

(a) corresponding angle (b) angle of elevation

(c) angle of depression (d) complete angle
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j) Ans. (b): Let 0 be the angle of {
110 (i gle of elevation of the top of the
O o In APQR, wehave PQ =42 m _ P
mdiac;ac O0R 42 and OR = 42 m,
tan®=p5 " 42 42m
' Ans- () In this case, 8 =60°, QR = 42 m anq e
g 42m

() .
aveto find PQ. In APQR, we obtain p (Students)
h Fig. 11.12

India Gate

o]

QR 42
==— = tan60° = —— _42
tan® =5 po = PR=75 =143 = 14x1732 = 2424 m

) Ans- (a): Let PQ be a tower that casts a shadow of length 20 m when altitude of sun

i n AQPR, we obtain

is 60°
P
an60= 2 = PQ =203 m a
(i) A (b): Let PQ be arod and PR be the length of its shadow. It is given that
PQ : PR :1: 1. E
PR, we obtain
be . PQ 0  Shadow
tanf = — = tan0=1= 0 = 45° R P
. Fig. 11.13

(v) Ans: (c): Trivial.

XAMPLE 12 A satellite flying at a height h is watching the top of the two tallest mountains in Uttarakhand
1nd Karnataka, them being Nanda Devi (height 7,816 m) and Mullayanagri (height 1930 m). The angle of
depression from the satellite, to the top of Nanda Devi and Mullayanagiri are 30° and 60° respectively. If the
jistance between the peaks of two mountains is 1937 km, and the satellite is vertically above the mid-point of
the distance between the two mountains. Based on the above information answer the following questions.

F
A
G
2 P
oI\ R
o] | S
Nanda Devi Mullayanagiri
Fig. 11.14
i . y
) The distance of the satellite from the top of Nanda Devi is
’ (@) 1118.36 km (b) 577 J2 km (c) 1937 km (d) 1025.36 km
i : oEE
) The distance of the satellite from the top of Mullayanagiri is
" (@) 1139.4 km (b) 577.52 km (c) 1937 km (d) 1025.36 km
ii ; .
The distance of the satellite from the ground is
" (@) 1139.4 km (b) 567 km (c) 1937 km (d) 1025.36 km
What is ghe angle of elevation if a man is standing at a distance of 7816 m from Nanda Devi?
(a) 300 (b) 45° (c) 60° (d) 0°

.
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iri mountain. The distay )
) I a mile stone very far from, makes 45° to the top of Mullayanagirtr €€ of thjs Mily

stone from the mountain 1s d) 102536 m
(@) 1118327 m (b) 566.976 m (c) 1930 m (d)

1, ZGAF = 3
SOLUTION (i) Ans.(a): In AAGF, we have: AG = 7% 1937k, and 2L

1937
AG V3 AG 2 === km = 1118.36 km
° = —_— —_— = — AF = ——‘AG
e e R T J3 J3
() Ans.(c)}: In A PHF, we have: PH = %x 1937 km and ZHPF = 60°
coseoo= PH 1 _PH | or opr 1037 km
PF — 2 PF

(ili) Ans.(b): In AAGF, we have: AG = % x 1937 km and ZGAF = 30°

GF 1 GF 1 1 1 _ k
- tan30e =2 - _ UF GF = — AG = — x=x 1937 km = 559.18 km
: AG - B ac™ V3 V32

IF = IG + GF = 7.816 + 559.18 = 566.99 = 567 km
(v) Ans.(b): In AADM, we have AD = 7816 m and DM = 7816 m
AD

tanb=—=1= 0= 45
DM
A P
7816 m 1330m
] Nandadevi 45° Mullayanagiri
M 7816m D ‘ M S
Fig. 11.15 Fig.11.16

(v) Ans.(c): In APSM, wehave PS =1930 m and ZPMS = 45°

PS
tan 45° = — = MS = pS =
n 7S = MS 1930 m

EXAMPLE 13 Skysails is that genre enginecring science that yses extensive utilization of wind energy b

move a vessel in the sea water. The ‘Skysails’ technology allows the towing kite to gain a height of anything
between 100 metres to 300 metres, The sailing kite is made in such a wa

_ ’ Y that it can be raised to its proper
elevation and then brought back with the help of a "telescopic mast’ thay enables the kite to be raised properly
and effectively, In Fig, 11,17, skysails technology is being used to

Move a vessel. By observing this figu®

answer the following guestions:
(i) The length of the rope of the kite sail in order o pull the vesse] gt angle of 30° and be at a vertical height

of 200 metre, is

(a) 300 m (b) 400 m (c) 500 m (d) 600 m
(ii) In (i), the length of BC is

(a) 4003 m (b) 30043 m

(€) 200V3m (d) 100y3m

(iii) If BC =15 metre and 0 = 30°, then AB =
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g
2\[3_71! (b) 15m .

E}‘.)“;_’.BC, then 0= (€) 24 m (d) 53m
ol 27 b) 30°
R nd 0 —4(5°) f - L (d) 60°
) If‘FC—(» m and 0= b’ '3’1AC'S equal to
\ (\) _“Em ( ) 7¥3 m (0) 9J§m (d) ﬁﬁm

LUTION (i) Ans. (b): From Fig. 1117, we find that AB = 200 m and 0= 30°. In right triangle

SU b obtain

AR AB 200
qn0=— =>sin30° =22 1 _ 200
ST Ac AC =37 3¢ = AC=400m

o we havf‘;g ° 2100 mand =30°. In right triangle ABC, we obtain

200
4 0°=—$-—-=_ -
tan30"=3c ¥ 7 ~Bc = HC=20{8m

i) A

(d): f BC=15mand 0 =30°, then

i) AnS AB
" o_4AB 1 AB
tanf=— > tan30°=— = — - _
BC 5 73 5 = AB=5J3m

i) Ans.(¢): In AABC, we obtain

A
tane=B—C—:>tan9=1:tan9=tan45°=>9=45°

) Ans.(d): In AABC, we obtain

BC 6 1 6
0=— =>c0545°=— = —= =6+
cos AC S :>\/5 = AC=6+2m

AC AC
EXAMPLE 14 Radio towers are used for transmitting a range of communication services including radio and
wirmision. The tower will either act as an antenna itself or support one or more antennas on its structure. On
s similar concept, a radio station tower was built in two Sections A and B. Tower is supported buy wires from
apoint O. LA
Distence between the base of the tower and point O is 36 cm. From point O, the ;
mgle of elevation of the top of the Section B is 30° and the angle of elevation of the
top of Section A is 45°.

Based on the above information, answer the following questions:

(i) Find the length of the wire from the point O to the top of Section B.

(ii) Find the distance AB.

- ' P 36 cm (o]
(iii) Find the area of AOPB - Fig.11.18

(iv) Find the height of the Section A from the base of the tower.

[CBSE 2023]
SOLUTION (i) In AOPB, we obtain
OP V3 _36
. V3 _2% _ 0B=24y3 cm
) cos 30 OB = 5 "0B
(i) In right triangles OPB and OPA, we obtain

PB PA 1 PB PA
ta = —— o _ —_—— 1=— = _
n 30° = and tan 45 == = 75" 3 and % = PB=12/3 m and PA =36cm

AB=pA_pB=(36_12J§)cm=12J§(J5—1) cm

) Area of AOPB = 1 (0P x PB) = 5 (36 x1248) em* = 2163 e’
2

(i) Height of section A from the base of tower = PA =36 cm.

b
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EXAMPLE 15 One ecvening, Kaushik was in a park. Children wcrl'c 5}“8.'{ ;:ftg:c:;; ngr;l\jhl:: ':;}Nging o,
nearby tree of height 80 m. He observed a bird on the tree at an nn§ ccconds he observed the biyg ﬂxc‘r e hig
a ball flewo through the three frightening the bird to fly away. In 2's 15 him at the same height qf "eaty,
Same height at an angle of elevation of 30° and the ball flying towar an gyy

8le of
(‘Ia‘nﬁnn nf60°.
Ball ] ]
ST
60" |, J
45°\
ZY\30 > v’
; " leve
c G B &
Fig. 11.19

() At what distance from the foot of the tree was he observing the bird sitting on the tree?
() How far did the bird fly in the mentioned time?

(iii) After hitting the tree, how far did the ball travel in the sky when Kaushik saw the ball ?
(iv) What is the speed of the bird in m/min if it had flown 20(\/3 +1) m?

[CBSE Sample Paper 2024)
SOLUTION (i) In right triangles CBA and CED, we obtain

AB o_DE 80 1 80 ‘
4°=— and tan30°=— 5, ;_80 . 1 80 = BC=80m and CE=80,3
e CE BC " BTCE

BE =CE-CB=(80/3 -80)m =80(v3 -1)m
Hence, Kaushik was observing the bird at a distance of 80(+/3 - I)m from the foot of the tree,

(ii) The bird flew distance AD =BE =80(+/3 - )m.
(iii) In right triangle CGF, we obtain

GF 80 80
tan60°=— = =22 o =80
G CG V3

Distance travelled by the ball after hitting the tree = FA= GB =CB- CG

80 1
=( 80 - — m=80[1- -
( V3 ) 0( /3 )
Dist :
(iv) Speed of the bird = ———ance flown by it _20(v3 +1)

Time taken B = m/sec
20(v3+1 .
= L‘/;’L_) X 60 m/min =600( \8 +1) m/min

[ Asééhﬂdh:ﬁéﬁédﬂ"bESEBf‘Mcai
Each of the following examples contains STATEMENT-

and has following four choices (a), (b), (c) and (d),
correct choice.

(a) Statement-1 and Statement-2 are True; Statement-2 is a correct explanation for Statement-1.
(b) Statement-1 and Statement-2 are Truye; Statement-2 ig not & correct explanation for Statement:
(c) Statement-1 is True, Statement-2 is Fa]se,

(d) Statement-1 is False, Statement-2 is Trye,

1 (Assertion) and STATEMENT-2 (Reason)
only one of which js the correct answer, Mark
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16 Statement-1 (A): |
JARL *Afthe ane :
\\Ml ()f 9 :n (\‘::.s;,ff‘lflm“m' Of ”IC f(),) ()fn fmucrfrn’" the p()illfs at {”.‘”ﬂnceﬂ
complc,,,c,:;ar16”'" from the base of a tower in the same line are
Y, the : ;
Statement-2 (R):If the angle of ol " the height of the tower is 12 m.

Yuea evation of a tower from two points at distances of a and b
o . footand in the same straight line with it are complementary, then
1€ height of the tower js Jab

e @

b \
S«‘LU‘IZILSNfr;f: pig\tsazlfg‘;?t gifs:xgé\;ah n(\lctres such that the angles of elevation of its top
;‘:‘:Sﬂ triangles APQ and BPQ, we obtain and b from the base of the tower are complementary.

}
tan 0 = - and tan (90° - 0) = ’_'
a b

R tan9=!1- andcot():'_'
2 2 b
2
tan9xcot9=’_'x£=>1ﬁﬁ_=>h=m
$ a b ab
Thus, statement-2 is true. Fg. 1120

Using statement-2, we find that the height h of the tower in statement-1 is given by h=y9x16

m=12m. So, statement-1 is also true and statement-2 is a correct explanation for statement-1.
Hence, option (a) is correct.

1
EXAMPLE 17 Statement-1 (A):  If the shadow of a vertical pole is /3 fits height, then the altitude of the

sun is 60°
Statement-2 (R): If the sun’s altitude is 45°, then the shadow of a vertical pole is same as its
height.
B
Q (sun)
h h
b Wi 45°
, P ¢ A

Ans, (b)
' h
OLUTION Let PQ be a vertical pole of height & such that its shadow is of length Nl Let the sun’s

dfitudebe @, Then,
h o e
tan 0 = —— = /3 = tan 6 = tan60° = 6 =60
h/ B

Thus, statement-1 is true.

!"*’t AB be a vertical pole of height h metre and AC be the length of its shadow when sun's altitude
845°. (see Fig. 11.22).

I ABAC, we obtain

AB h _
o == AC=h
tan 45 =1 \C

Hence, the shadow ACof pole AB is of the same height as that of the pole. So, statement-2 is true,
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IMULTIPLE CHOICE QUESTIONS (MCQs)
Mark the correct al ternative in each of the following:
1. The length of shadow of a tower on the plane groun

angle of elevation of sun is °
(a) 45° (b) 30° (c) 60° .

dis /3 times the height of the tower, The

[CBSE 2015, 3,

2. The angle of depression of a car, standing on the grpund, frorr} the top of a 75 m tower, j 300
The distance of the car from the base of the tower (in metres) is

@) 253 (©) 753 (d) 150
V3 (b) 50V3 (CBSE anpy

3. Aladder 15 m long just reaches the top of a vertical wall. If the ladder makes an angle of g
with the wall, then the height of the wall is
. 15
(@) 15/3m (b) —15‘/-3_ m © 5 m (d) 15m

2
[CBSE 2013

4. The angle of depression of a car parked on the road from the top of a 150 m high tower is 3¢,
The distance of the car from the tower (in metres) is

@) 50v3 (b) 15043 (© 150V2 (d) 75
[CBSE 2014
5. If apole 6 m high casts a shadow 2.,/3 m long on the ground, then sun’s elevation is
(a) 60° (b) 45° (c) 30° (d) 90°
[CBSE 2023]

6. The angle of elevation of the top of a tower at a point on the ground 50 m away from the foot
of the tower is 45°. Then the height of the tower (in metres) is
50 50
(@) 5043 (b) 50 © 75 d 7
[CBSE 2014]
7. A ladder makes an angle of 60° with the ground when placed against a wall. If the foot of the
ladder is 2 m away from the wall, then the length of the ladder (in metres) is

4
@ 73 (b) 43 (© 2v2 (d) 4
[CBSE 2014]
8. The ratio of the length of a rod and its shadow is 1: v/3. The angle of elevation of the sun is
(a) 30° (b) 45° (c) 60° (d) 90°

9. If the angle of elevation of a tower from a distance of 100 metres from its foot is 60°, then the

height of the tower is
100

—=m 200
(a) 100v3 m ®) 7 (©) 5043 m @ F™
10. If the altitude of the sum is at 60°, then the height of the vertica] tower that will cast a shadoW
of length 30 m is
30
(a) 30v3m (b) 15m © Fm (d) 15v2m
11. If the angles of elevation of a tower from two points distant g and b (a> b) from its foot and in
the same straight line from it are 30° and 60°, then the height of the tower is

@) Va+F ®) Vb © Va5 @
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{the angles of elevation of the

, ase and
e SAME straight line w

topo .

il nlr( fatower from two points distant 2 and b from the b
e :

it mmpk‘m(‘nlmy. then the height of the tower I3

3 b) Jab a 1
@ @ ©) vat © ) |}

From A light house the angles of depression of two g he light house re

pbe‘-““\d to be 30° and 45°, If the height of the lig ance between the

shi}‘-‘is
@ (3+Dhm ®) (V3 -1)hm © 3hm (d) 1+(1 +_J1,3_-Ji1m

hips on opposite sides of t
ht house is i metres, the dist

The angle \.wf elcv:ftmn of the top of a tower standing on a horizontal plane from a point A is ¢-
Atter walking a distance d towards the foot of the tower the angle of elevation is found to be B.

The height of the tower is
d d p )
S, J—
(@) cota + cotp ) ota- cotP © tanp - tana (d) anp + tana

The tops of two poles of height 20 m and 14 m are connected by a wire. If the wire makes an
angle of 30° with horizontal, then the length of the wire is

(a) 12m (b) 10 m (c) 8 m (d) 6 m

£rom the top of a cliff 25 m high the angle of elevation of a tower is found to be equal to the
angle of depression of the foot of the tower. The height of the tower is

(2) 25m (b) 50 m (¢)75m (d) 100 m

_ The angles of depression of two ships from the top of a light house are 45° and 30° towards east.

If the ships are 100 m apart, the height of the light house is

50 50
@B b)) F_ o (© 50(v3 -1)m (d) 50(v3 +1)m
J3+1 J3-1 .

15. If the angle of elevation of a cloud from a point 200 m above a lake is 30° and the angle of

depression of its reflection in the lake is 60°, then the height of the cloud above the lake, is
(2) 200 m (b) 500 m (c)30m (d) 400 m

13. The height of a tower is 100 m. When the angle of elevation of the sun changes from 30° to 45°,

the shadow of the tower becomes x metres less. The value of x is

100
(2) 100 m (b) 100V3 m (c) 100(v3 -1)m @ 7F™
Two persons are a metres apart and the height of one is double that of the other. If from the
middle point of the line joining their feet, an observer finds the angular elevation of their tops
to be complementary, then the height of the shorter post is

7] a
@) 5 ®) 75 (©) aV2 @ 573

The angle of elevation of a cloud from a point h metre above a lake is 0. The angle of depression
of its reflection in the lake is 45°. The height of the cloud is

(@) htan (45° + 0) (b) h cot (45° - 0) (c) htan(45°-0) (d) hcot (45° + 0)

A tower subtends an angle of 30° at a point on the same level as its foot. At a second point h

metres above the first, the depression of the foot of the tower is 60°, The height of the tower is
h h h

(a)5m (b) V3hm (©3™M @ 7Zm

Itis found that on ‘walking x meters towards a chimney in a horizontal line through its base, the
elevation of its top changes from 30° to 60°. The height of the chimney is

V3 2
@) 342 (b) 2/3x (€ 5% @ 7ZF¥
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(i) Whatis the height of the building excluding the hej

: is found to be 2x me
The length of the shadow of a tower standing on lc\:?l gw;nid :t e mettres lfm
When the sun’s elevation is 30° than when it was 45°. The heig Tes i

@ (V3+1)x (b) (3 -1x (c) 2v/3x (d) 3v2x

Two poles are ‘2’ metres apart and the height of one is doublf-‘1 of t?ev‘;gl:;;i ff"t‘}’]m the mjgq A
point of the line joining their feet an observer finds the angular ele €Ir tops to be
complementary, then the height of the smaller is

a
a a
(@) V2a metres (b) 575 metres © 75 metres (d) 2a metres

The tops of two poles of height 16 m and 10 m are connected by a wire of length
I metres. If the wire makes an angle of 30° with the horizontal, then | =

(@) 26 (b) 16 () 12 (d) 10

- Ifa 1.5 m tall girl stands at a distance of 3 m from a lamp-post and casts a shadow of length

4.5 m on the ground, then the height of the lamp-post is
(@ 1.5 m () 2m (c) 25m (d) 2.8 m

CASE STUDY BASED MCQs

We know that during vacation period many people love to go out of the city and gain some
experience about historical and scientific values, Keeping in views, Mr. Ramlal decided to g0
somewhere out of the country and chosen the country USA. In the series of sight seeing, he has
first chosen the place sky tower of Mexico City. Then he decided to stand on a building and
wanted to see the sky tower. Mr. Ramlal whose height is 2.3 m stood on the top of a building
and started to look at the top of sky tower. The horizontal distance between sky tower and the
building is 120 mt. as shown in Fig. 11.23. The angle of elevation of the top and angle of

depression of the bottom of the sky tower are 60° and 30° respectively. Looking into the above
drcumstances to give the answer of the following questions:

i

(L e
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, R it % :
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Fig. 11.23

ghtof Mr. Ramlal standing on it?

(a) 65.98 m (b) 66.98 m (c) 67.98 m (d) 68.98 m
(ii) Find the height of the building including height of M. Ramlal?
(a) 304/3m (b) 35/3m (©) 40/3m (d) 45/3m
(iii) What s the length of line of sight of Mr. Ramlal to the bage of the Sky tower?
(a) 40V3 m (b) 80V3m (©) 1003 m (d) 120/3m
(iv) Find the distance from the eye of Mr. Ramla] to top of the sky tower along the line of sight?
(a) 210 m (b) 220 m

(©) 230m (d) 240m
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. pind the height of the sky tower?

(@) 120\/5 m (b) 140V3 m
o A helicopter lifts up 1000 feet over an island and sp
e \ gistant land mark, the helicopter pilot determin

(©) 150/3m (d) 160¥3m
ots a swimmer that need to be rescued. Using

es the angle of depression.

. Fig. 11.24
(i) As the angle of depression increases what will be the effect?
(a) The helicopter gets further from the island.
(b) The helicopter gets closer to the island.
(c) The swimmer gets closer to the island.
(d) The swimmer gets further from the island.
(i) How does the swimmer’s distance from island changes as the angle of depression is halved
from 60° to 30°?
(a) The swimmer’s distance decreases to less than a quarter of his starting distance.
(b) The swimmer’s distance from the island doubles
(c) The swimmer’s distance from the island increases three times.
(d) The swimmer’s distance from the island is halved.
(i) For which angle of depression both the helicopter and swimmer's will be at same distance?
(a) 30° (b) 45° (c) 60° (d) 90°
(iv) Let the swimmer start out 1019 ft. from the island. If he swims half of the distance, what is
angle of depression?) _
(a) nearly 30° (b) nearly45°  (c) nearly 60° (d) nearly 90°
(v) How would the angle of depression be affected if the helicopter left its initial position and
moved vertically upward?
(a) angle of depression doesn’t change
(b) angle of depression increases
(c) angle of depression decreases
(d) none of the above

%. The following TV Tower was built in 1988 and is located in Pitampura, Delhi. It has an
observation deck. Observe the picture given below:
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Fig. 11.25
The TV Tower stands vertically on the ground. From a point ’A', on the ground, ﬂ_\e angle of
elevation of top of the tower (point ‘B’) is 60°. There is a point ‘C" on the tower which is 78 o,

(approx.) above the ground. The angle of elevation of the point C from point A is found to be
30°.

(i) Draw a well-labelled figure, based on the information given above.
(ii) Find the height of the tower and the distance of the tower from point A. [CBSE 2022

 ANSWERS

L®) 20 36 40 5@ 60b) 7.(d 8.() 9.() 10.(a) 11.(b)
12.(b) 13.(a) 14.(b) 15.(a) 16.(b) 17.(d) 18.(d) 19.(c) 20.(d) 21. (a) 22. (c)
23.(c) 24.(a) 25.(b) 26.(c) 27.(c)
28. (i) (b) (ii) (c) (iii) (b) (iv) (d) (v) (d)

29. (i) (a) (ii) (c) (iii) (b) (iv) (a) (v) (b)

30. (i) 234 m,78V/3m




