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HEIGHTS AND DISTANCES

Worked Examples

1. The height of a hill is 150 m. From the top of

the hill the angles of depression of two

objects lying towards east to the hill are 45°


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9sRJkCMC1b84

and 30°. Find the distance btween the objects.
B
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45° 30°

o View Text Solution

2. The shadow of a tower standing in a level
plane is found to be 18 m shorter when the

sun's altitude changes from 30° to 45°. Show


https://dl.doubtnut.com/l/_9sRJkCMC1b84
https://dl.doubtnut.com/l/_ZoFqtPkAHbfS

that the height of the tower is 9(1 + /3)m.

° View Text Solution

3. The angles of elevatio of the top of a tower
from two points 8 m and 32 m from the base

and in the same straight line with it are


https://dl.doubtnut.com/l/_ZoFqtPkAHbfS
https://dl.doubtnut.com/l/_MeqNOlL2Fve2

complementary. Find the heigt of the tower.

B

o View Text Solution

Test Yourself Level 1

1. Find the anle of elevaton of the sun when

the length of the shadow of a pole is 1/3 times


https://dl.doubtnut.com/l/_MeqNOlL2Fve2
https://dl.doubtnut.com/l/_5X629sPz4H1x

the height of the pole.

o View Text Solution

2.The angle of elevation of the top of a tower
at a point on the ground 20 m from the foot
of the tower is 30°. What is the height of the

tower?

° View Text Solution



https://dl.doubtnut.com/l/_5X629sPz4H1x
https://dl.doubtnut.com/l/_7bwEC5Y9pmKY

3. From the top of a building 30 m tall, the
angle of depression of the object on the
ground is 60°. How far is the object from the

buildings?

o View Text Solution

Test Yourself Level 2

1. The angles of depresion of two ships from

the top of a lighthouse are 45° and 30°


https://dl.doubtnut.com/l/_lBzBx7DmvYNX
https://dl.doubtnut.com/l/_5AT0SWzBP8LN

towards east. If the ships are 100 m apart, find

the height of the lighthouse.

° View Text Solution

2. Two pillars of equal height are on either side
of a roadway which is 30 m wide. At a point on
the roadway between the pillars, the
elevations of the top of the pillars are 60° and
30°. Find the height of the pillars and the

position of the point.

° View Text Solution



https://dl.doubtnut.com/l/_5AT0SWzBP8LN
https://dl.doubtnut.com/l/_RMfaDiIHW24N

3. A person standing on the bank of a river
observes that the angle subtended by a tree
on the opposite bank is 60°, when he retires
14 m from the bank, he finds the angle to be
30°. Find the height of the tree and the

breadth of the river.

° View Text Solution

Test Yourself Level 3



https://dl.doubtnut.com/l/_RMfaDiIHW24N
https://dl.doubtnut.com/l/_JEFr43HLbaJa

1. The upper part of a tree broken by the wind
makes an angle of 60° with the ground and
the distance from the foot to the point where
the top of the tree meets the ground is 20m.

What was the height of the tree?

o View Text Solution

2. A person walking along a straight road
observes that at the consecutine kilometre

stones the abgles of elevation of a hill in front


https://dl.doubtnut.com/l/_AJDjAdpVeISG
https://dl.doubtnut.com/l/_nyGjFcKOIVBu

of him are 30° and 45°. Find the height of the

hill.

° View Text Solution

3. From the top of a tower 100 m high, the
angles of depression of the top and botton of
a pole are observed to be 45° and 60°,
respectively. Find the height of the pole if the

pole and the tower stand on the sample plane.

° View Text Solution



https://dl.doubtnut.com/l/_nyGjFcKOIVBu
https://dl.doubtnut.com/l/_MoBvho2cedZz
https://dl.doubtnut.com/l/_Uwp8GnnNJdtc

4. Aman on deck of a ship is 12 m above the
water level. He observes that the angle of the
elevation of the top of a cliff is 45° and the
angle of depression of its base is 30°.
Calculate the distance of the cliff from the

ship and the height of the dliff.

o View Text Solution

5. A man on the top of a vertical tower
observes a car moving at a uniform speed

coming directly towards it. If it takes 12


https://dl.doubtnut.com/l/_Uwp8GnnNJdtc
https://dl.doubtnut.com/l/_KJh25YMChUP2

minutes for the angle of depression to change
from 30° — 45°, how soon after this will the
car reach the tower? Give your answer to the

nearest second.

° Watch Video Solution

6. The pilot of an aeroplane at an altitutde of
200 m observes the angle of depression of

opposite points on the two banks of a river to

be 45° and 60°. Find the width of the river.

° View Text Solution



https://dl.doubtnut.com/l/_KJh25YMChUP2
https://dl.doubtnut.com/l/_AJVlosx4g62y

7. From the top of a lighthouse, the angle of
depression of two stations on opposite sides
of it at a distance a apart are a and S. Find

the height of the lighthouse.

o View Text Solution

8. The angle of elevation of an aeroplane from
a point on the ground is 45°. After 15 s the
angle changes to 30°. If the plane is flying at a

height of 2500m, find the speed of the plane.


https://dl.doubtnut.com/l/_AJVlosx4g62y
https://dl.doubtnut.com/l/_hKu43dcNk25C
https://dl.doubtnut.com/l/_T6BpcY6YB658

° View Text Solution

9. The horizontal distance between two towers
is 60 m and the angular depression of the top
of the second tower which is 150 m high is 30°
. The height of the first is

A.120m

B.10(15 + 2¢/3)m

C.10(15 + 24/3)m

D.10(15 + 4/3)m


https://dl.doubtnut.com/l/_T6BpcY6YB658
https://dl.doubtnut.com/l/_q1ciJt07QnCc

Answer: B

o View Text Solution

Test Yourself Level 3 Multiple Choice Questions

1. The angle of elevation of a tower at a point
d metres away from its base is 30° .If the tower
is 20 metres high, then d is equal to

A.10,/3m

B.20./3m


https://dl.doubtnut.com/l/_q1ciJt07QnCc
https://dl.doubtnut.com/l/_VCVIcNfRjZco

20
30m

D.10m

Answer: B

o View Text Solution

2. A person standing on the bank of a river
observes that the angle subtended by a tree
on the opposite bank is 60°. When he retreats
40 m from the bank, he finds the angle to be

30°.The breadth of the river is


https://dl.doubtnut.com/l/_VCVIcNfRjZco
https://dl.doubtnut.com/l/_0yuw54z1bG9F

A.20m

B.40m

C.30m

D. 60m

Answer: A

o View Text Solution

3. From a 60m high tower, angle of depression

of the top and bottom of a house are a and


https://dl.doubtnut.com/l/_0yuw54z1bG9F
https://dl.doubtnut.com/l/_kMyDtLJD2fVd

respectively. If the height of the house is
60sin(8 — a)

T

, then the value of x is

A.sina sin 3

B. cos a cos 3

C.sina cos 3

D. cos asin 3

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_kMyDtLJD2fVd

4. A tree of height 100 feet subtends a right
angle at the top of another tree.lf the height
of the other tree is 64 metres then the
distance between the two trees is

A. 48 m

B.36 m

C.54m

D.72 m

Answer: A

‘ ° \iawr TavE CAaliikian



https://dl.doubtnut.com/l/_et3QO4y2Y7nE
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5. An observer ina boat finds the angle of
elevation of a tower standing on the top of a
cliff as 60° and that of the top of cliff as 30°.
If the height of the twoer is 60 m then the

height of the cliff is

A. 60,/3m
B. 30m
C.20,/3m

D. None of these


https://dl.doubtnut.com/l/_et3QO4y2Y7nE
https://dl.doubtnut.com/l/_TdPW2pytBvl3

Answer: B

o View Text Solution

6. A tower subtends an angle a at a point Ain
the plane of its base and the angle of
depression of the foot of the tower at a point |

m just above A is 8. The height of the tower is

A.ltan 8 cot o

B.lcot acot 3

C.ltanatanpj


https://dl.doubtnut.com/l/_TdPW2pytBvl3
https://dl.doubtnut.com/l/_Duq9oi80nH8I

D.ltan « cot 3

Answer: D

° View Text Solution

7. The angle of elevation of a tower from a
point A due south of its is 30° and from a
point B due west of it is45°. If the hegiht of

the tower is 100 m, then AB=

A. 150m


https://dl.doubtnut.com/l/_Duq9oi80nH8I
https://dl.doubtnut.com/l/_Ataz8tQAhxCg

B.200m

C.173.2m

D. 141.4m

Answer: B

o View Text Solution

8. The angle of elevation of the sun, when the

shadow of a pole is|/3 times its heigh is

A.60°


https://dl.doubtnut.com/l/_Ataz8tQAhxCg
https://dl.doubtnut.com/l/_IUoTsH82x0uj

B.30°

C.45°

D.15°

Answer: B

o View Text Solution

9. A ladder rests against a wall so that its top
touches the roof of the house. If the ladder

makes an angle of 60° with the horizontal,


https://dl.doubtnut.com/l/_IUoTsH82x0uj
https://dl.doubtnut.com/l/_bxILxh2q7ABf

and height of the house be 6,/3m then the

length of the ladder is

A.12,/3m

B.3,/3m

12
C.—m

V3

D. 12m

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_bxILxh2q7ABf

10. If the angle of elevation of two towers from
the middle point of the line joining their feet
are 60° and 30° then the ratio of their

heights is

A2:1

B.1:4/2

C.3:1

D.1:,/3

Answer: C

‘ ° \iawr TavE CAaliikian



https://dl.doubtnut.com/l/_vLADhv6nJ92Y
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1. The base of cliff is circular. For the
extremities of a diameter of the base, the
angle of elevation of the top of the cliff is 30°
and 60°. If the height of the cliff is 500
metres,then the diameter of the base of the

cliff is

A. 1000,/3m
B. 2000,/3m

C. 1000/ +/3m


https://dl.doubtnut.com/l/_vLADhv6nJ92Y
https://dl.doubtnut.com/l/_UcARpCq6xHUO

D. 2000,/3m

Answer: B

o View Text Solution

12. The angle of elevation of the top of a tower
from top of a house is60° and the angle of
depresion of its base is 30°. If the horizontal
distance between the house and the tower is

12 m, then the hight of the tower is

A.48,/3m


https://dl.doubtnut.com/l/_UcARpCq6xHUO
https://dl.doubtnut.com/l/_iPQZHpTgLK1t

16
B.—m

V3

C.24,/3m

D.16./3m

Answer: D

o View Text Solution

13. The angle of depression of a ship from the
top of a 30 m hight tower is 60°. The distance

of ship from the base of the tower is


https://dl.doubtnut.com/l/_iPQZHpTgLK1t
https://dl.doubtnut.com/l/_Hl8xasIwueJL

A.30m
B. 30,/3m
C.10,/3m

D. 10m

Answer: C

o View Text Solution

14. A 6 metres high flatstaff placed on the top

of a tower throws a shadow of 2,/3 m on the


https://dl.doubtnut.com/l/_Hl8xasIwueJL
https://dl.doubtnut.com/l/_kXJH8bN9YYt5

ground. The angle (in degrees) that the sun

makes with the ground is

A.60°

B.80°

C.75°

D. None of these

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_kXJH8bN9YYt5

15. The angles of elevation of a cliff from a
point A on the ground and a point B, 100 m
vertically above A are a and B, respectively.

The heigth of the cliff is

100 cot

" cota — cot B
100 cot 3

cot o — cot 3

100 cot B
cot 8 — cot «

100 cot 3
cot B + cot

Answer: C

‘ ° \iawr TavE CAaliikian



https://dl.doubtnut.com/l/_oZh2T1av54lQ

VIGYY 1GAL INAGINIE ] J

16. Two men are on the opposite sides of
tower. They measure the angles of elevation of
the top of the tower as 45° and 30°. If the
height of the tower is 40 m then the distance

between the men is
A.40m
B. 40,/3m

C. 68.280m

D. 109.28m


https://dl.doubtnut.com/l/_oZh2T1av54lQ
https://dl.doubtnut.com/l/_cHJIHUR5MNaa

Answer: D

o View Text Solution

17. The angle of elevation of the top of a pole
from any point A on the ground is 15°. On
walking 40 metres towards the pole, the angle

becomes 30°. The height of the pole is

A. 40 m
B. 20m

C.20,/3m


https://dl.doubtnut.com/l/_cHJIHUR5MNaa
https://dl.doubtnut.com/l/_w3yQPGA5SYg9

Answer: B

o View Text Solution

18. The shadow of a tower standing on a level
ground is x metres long when the sun's
altitude is 30°, while it is y metres long when

the sun's altitude is 60°. If the height of the

3
tower is 45Tm then the value of x-y is

A.45m


https://dl.doubtnut.com/l/_w3yQPGA5SYg9
https://dl.doubtnut.com/l/_SpGEVyCqhGhr

Answer: A

o View Text Solution

19. For a man the angle of elevation of the
highest point of a temple due east of his is

60°. On walking 240 metres towards north,


https://dl.doubtnut.com/l/_SpGEVyCqhGhr
https://dl.doubtnut.com/l/_5HopJXfPJcHb

the angle of elevation is reduced to 30°. The

height of the temple is

A. 60,/6m
B. 60m
C.50,/3m

D. 30,/3m

Answer: A

° View Text Solution

Olympiad And Ntse Level Exercises


https://dl.doubtnut.com/l/_5HopJXfPJcHb

1. The angle of elevation of the top of a tower
at point on the ground is 30°. If on walking 20
metres towards the tower, the angle of
elevation become 60° then the height of the

tower is

A. 10 metres

10
B. — metres

V3

C.10,/3m

D. None of these


https://dl.doubtnut.com/l/_Bjr52otGLNXF

Answer: C

o View Text Solution

2. An observer on the top of a tree, finds the
angle of depression of a car moving towards
the tree to be 30°. After 3 minutes, this angle
becomes 60°. After how much more time, the

car will reach the tree

A. 4 minutes

B.4— minutes
2


https://dl.doubtnut.com/l/_Bjr52otGLNXF
https://dl.doubtnut.com/l/_CBRoaaO0GWvT

C. 1— minutes
2

D. 2 minutes

Answer: C

o View Text Solution

3. The length of the shadow of a pole inclined
at 10° to the vertical towards the sun is 2.05
metres. When the elevation of the sun is 38° .,

the length of the pole is


https://dl.doubtnut.com/l/_CBRoaaO0GWvT
https://dl.doubtnut.com/l/_Wzs7nYdDnDkb

A 2.05sin 38°
sin42°

. 2.05sin 42°
sin 38°

c 2.05cos 38°
cos 42°

D. None of these

Answer: A

o View Text Solution

4. An aeroplane flying horizontally 1 km above
the ground is observed at an elevation of 60°

and after 10 secons the elevation, it is


https://dl.doubtnut.com/l/_Wzs7nYdDnDkb
https://dl.doubtnut.com/l/_PSOLOi7fV2vE

observed to be 30°. The uniform speed of the

aeroplane (in km/h) is

A. 240
B. 240,/3
C.60,/3

D. None of these

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_PSOLOi7fV2vE

5. The base of a cliff is circular. From the
extremities of a diameter of the base the
angle of elevation of the top of the cliff are
30° and 60°. If the height of the cliff is 500
metres, then the diameter of the base of the

cliff is
A. 1000,/3m
B. 2000,/3m

C.1000/+/3m

D. 2000,/3m


https://dl.doubtnut.com/l/_D0vQgKU3wIIA

Answer: B

o View Text Solution

6. For a man the angle of elevation of the
highest point of the temple situated east of
him is 60°. On walking 240 metres to north,
the angle of elevation is reduced to 30°.The

height of the temple is

A. 60,/6m

B. 650m


https://dl.doubtnut.com/l/_D0vQgKU3wIIA
https://dl.doubtnut.com/l/_Xw9qHQR5GHX7

C.50,/3m

D. 30,/6m

Answer: A

o View Text Solution

7. A vertical tower stands on a declivity which
is inclined at 15° to the horizon. From the
foot of the tower, a man ascends the declivity

from 870 feet an them finds that the tower


https://dl.doubtnut.com/l/_Xw9qHQR5GHX7
https://dl.doubtnut.com/l/_dh2drYBhBejw

subtends a angle of 30°. Then the height of

the tower is
A 40(1/6 — 1/2)
B.20(/6 — /2)
C.40(y/3 — v/2)

D. None of these

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_dh2drYBhBejw

8. A flagstaff stands in the centre of a
rectangular field whose diagonal is 1200 m
and subtends angle 15° and 45° at the mid
points of the sides of the field. The height of

the flagstaff is

A. 200m

B.3004/2 + /3m
C.300,/2 — \/3m

D.400 m

Answer: C


https://dl.doubtnut.com/l/_ZRVyVffHjM8e

° View Text Solution

9. A vertical pole consists of two parts, the
lower part being one third of the whole. At a
point in the horizontal plane through the base
of the pole and at a distance 20 metres from
it, the upper part of the pole subtends an
angle whose tangent is 1/2. Find the possible

height of the pole.

A.20m

B.45m


https://dl.doubtnut.com/l/_ZRVyVffHjM8e
https://dl.doubtnut.com/l/_Ov3K7o4AfDHM

C.60m

D.Aand C

Answer: C

o View Text Solution

10. The angle of elevation of a stationarly
cloud from a point 2500 m above a lake is 15°
and the angle of depression of its reflection in
the lake is 45°. Then find the height of cloud

above the lake level.


https://dl.doubtnut.com/l/_Ov3K7o4AfDHM
https://dl.doubtnut.com/l/_9nEhmXELuHHR

A.1000,/3m
B. 1500,/3m
C. 2500,/3m

D. 3000,/3m

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_9nEhmXELuHHR

