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CHAPTER 9
SOME APPLICATIONS OF TRIGONOMETRY

Points to Remember :
1. The line of sight is the line drawn from the eye of an observer to the point in the object viewed by the

observer.
2. The angle of elevation of an object viewed, is the angle formed by the line of sight with the horizontal

when it is above the horizontal level, i.e. the case when we raise our head to look at the object.

angle of elevation
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3. The angle of depression of an object viewed, is the angle formed by the line of sight with the horizontal
when it is below the horizontal level, i.e. the case when we lower our head to look at the object.

angle of depression
Line of sight

4. The height or length of an object or the distance between two distant objects can be determined with the
help of trigonometric ratios.

5. The observer is taken as a point unless the height of the observer is given.

ILLUSTRATIVE EXAMPLES

Example 1. The shadow of a tower standing on a level ground is found to be 45 m longer when the sun’s
altitude is 30° than when it was 60°. Find the height of the tower.

Solution. Let the height of the tower AB is h metre.
Let BD is the shadow of the tower when sun’s altitude is 30° and BC is the shadow when sun’s
altitude is 60°.

Now, In ABD, 
AB tan 30
BD

 

 1
45 3

h
x



           

60°30°

A

B

h

D C45 m x

 ( 3 45)x h m  ...(1)

In ABC, AB = tan 60
BC
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 3
3

h hx
x
   ...(2)

equating (1) and (2), we get

3 45
3

hh  

 3 45 3h h 

 3 45 3h h      2h = 45 3    
45 3

2
h 

 h = 22.5 × 1.732 = 38.97
 height of the tower = 38.97 m Ans.

Example 2. The angle of elevation of the top of the building from the foot of the tower is 30° and the angle of
elevation of the top of the tower from the foot of the building is 60°. If the tower is 50 m high, find
the height of the building.                [NCERT]

Solution. Let AB is the tower of height 50 m and CD is the building of height h m

Now, In ABC, 
AB
BC  = tan 60°


50 503 BC
BC 3

   ...(1)

Also, In DCB, DC tan 30
BC

          
D

BC

A

50 m

Tower

h mBuilding

60° 30°


1 BC
BC 3 3
h h   ...(2)

from (1) and (2), we get

BC 50 1 50 16.67 (approx.)
33 3 3

h     

Hence, the height of the building is 16.67 m (approx). Ans.
Example 3. Two pillars are of equal height and on either side of a road, which is 100 m wide. The angles of

elevation of the top of the pillars are 60° and 30° at a point on the road between the pillars. Find
the position of the point between the pillars and the height of each pillar.          [CBSE 2005]

Solution. Let AB and CD be two pillars, each of height h meters. Let E be a point on the road such that AE
= x m. Then CE = (100 – x) m.

Now, In EAB, 
AB tan 60
AE

 

 3h
x
     h m h m

B D

CA
30°60°

Ex m (100– )mx

 3h x ...(1)

Also, In ECD, 
DC tan 30
EC
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1

100 3
h

x




 3 100h x  ...(2)

from (1) and (2), we get 3( 3 ) 100x x 

 3x = 100 – x
 4x = 100  x = 25

using x = 25 in eqn. (1), we get 25 3 25 1.732 43.3h    

Hence, the required point is at a distance of 25 meters from the first pillar and 75 meters from the
second pillar. The height of the pillars is 43.3 metres.

Example 4. An aeroplane when flying at a height of 5000 m from the ground passes vertically above another
aeroplane at an instant when the angles of elevation of the two planes from the same point on
the ground are 60° and 45° respectively. Find the vertical distance between the aeroplanes at
the instant.

Solution. Let the height of first aeroplane be AC and height of second aeroplane be BC = h meters.

Now, In ACD, 
AC tan 60
CD

 


5000 3

x
 ...(1)

Again, In BCD, tan 45h
x
 

5000 m

A

B

CD 45°
60°

x m

hm

1h h x
x
   ...(2)

from (1) and (2), we get

5000 3 5000 33 5000
33 3

h h    

Hence, vertical distance between the two aeroplanes

5000 3 5000 3 5000 35000
3 3

 
  

= 
5000(3 3) 5000(3 1.73) 5000 1.27

3 3 3
  

 

= 2116.5 m Ans.
Example 5. A tree breaks due to storm and the broken part bends so that the top of the tree touches the

ground making an angle of 30° with the ground. The distance from the foot of the tree to the
point where the top touches the ground is 10 m. Find the height of the tree before it was broken.

Solution. Let AB was the tree in its original position and due to storm it is broken through the point C. The
top of the tree, after it breaks touches the ground at point P.

Now, In BPC, 
BC tan 30
BP
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1 10 m

10 3 3
x x  

Also, In BPC, 
BP cos30
PC

                            

A

C

BP
30°

10 m

x m

y m

y m


10 3 20 m
2 3

y
y
  

Now, the height of the tree before it was broken

  
10 20 30 3m m m 10 3 m

3 3 3 3
x y        17.3 m Ans.

Example 6. The angles of  elevation of the top of a tower from two points at distances a and b meters from the
base and in the same straight line with it are complementary. Prove that the height of the tower
is ab  meters.          [CBSE 2002 C, 2004]

Solution. Let AB be the tower. Let C and D be two points at distances a and b respectively from the base of
the tower. Then, AC = a, AD = b. Let ACB =  and ADB = 90° – .
Let h be the height of the tower AB.

Now, In CAB, we have AB = tan
AC



tan h
a

   ...(1)

Also, In DAB, we have 
AB tan (90 )
AD

 

 cot h
b

  ...(2)          

h

B

C AD b
a

 

multiplying eqn. (1) and (2), we get tan cot h h
a b

   


2

21 h h ab h ab h ab
ab

        [   height cannot be negative]

Hence, the height of the tower is ab  meters.

Example 7. As observed from the top of a 75 m tall light house, the angles of depression of two ships
approaching it are 30° and 45°. If one ship is directly behind the other, find the distance
between the two ships.                [NCERT]

Solution. Let AB be the light house 75 m high and C and D be the positions of two ships such that
XAD = 30° = ADB and XAC = 45° = ACB [  alternate angles]

Now, In ABC, AB tan 45
BC

 


75 1 BC 75 m
BC
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Also, In ABD, 
AB tan30
BD

 


AB tan 30

BC+CD
 

A

BD

30°

45°

75 m

C
45°

45°

30°

X


75 1

75 CD 3




 CD + 75 = 75 3     CD = 75 ( 3  – 1)

              = 75 × 0.73 = 54.75 m
Hence, the distance between the two ships is 54.75 m Ans.

Example 8. A straight highway leads to the foot of a tower. A man standing at the top of the tower observes
a car at an angle of depression of 30°, which is approaching the foot of the tower with a uniform
speed. Six minutes later, the angle of depression of the car is found to be 60°. Find the time taken
by the car to reach the foot of the tower.                   [CBSE 2007 (C), NCERT]

Solution. Let AB is a tower and D and C are respectively the positions of the car, approaching the foot of the
tower with uniform speed such that

 XAD = ADB = 30°
and,  XAC = ACB = 60° [    alternate angles]

Now, In ABD, 
AB tan 30
BD

 


AB 1 BDAB
BD 3 3

   ...(1)

A

BD

30°

60°
C

60°

30°

X

Again, In ABC, 
AB tan 60
BC

 


AB 3 AB BC 3
BC

   ...(2)

from (1) and (2), we get  BD BC 3 BD=3BC
3
 

Now, BD = DC + BC = DC + 
1 BD
3 [  BD = 3 BC]

 3BD = 3 DC + BD      2BD = 3 DC
Now, Time taken to cover the distance DC = 6 minutes.

 time taken to cover the distance 
3BD 6 minutes = 9 minutes
2

 

Hence, the car will reach from point D to the foot of the tower B in 9 minutes. Ans.
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Example 9. A man standing on the deck of a ship, which is 10 m above water level. He observes the angle of
elevation of the top of a hill as 60° and the angle of depression of the base of the hill as 30°. Calculate
the distance of the hill from the ship and the height of the hill.     [CBSE 2004, 2005, 2006]

Solution. Let the man is standing on the deck of a ship at a point A and let CD be the hill. Draw AECD.
Clearly, EAC = ACB (  alternate angles)
Now, In AED, we have,

DE tan 60
AE

 

 3 3h h x
x
   ...(1)

Also, In ABC, we have

AB tan 30
BC

                          

60°

30°

10 m

A

B Cx m

h m

10 m

E

D


10 1 10 3

3
x

x
   ...(2)

From eqn. (1) and (2), we get 3 (10 3) 30h  
 DE = 30 m
 CD = CE + ED = 10 + 30 = 40

Hence, the distance of the hill from the ship is 10 3  m and the height of the hill is 40 m.
Example 10. If the angle of elevation of a cloud from a point h metres above a lake is  and the angle of

depression of its reflection in the lake is , prove that the height of the cloud is h(tan +tan )
tan –tan

 
 

.

Solution. Let AB be the surface of the lake and P be a point of observation such that AP = h metres. Let C be
the position of the cloud and C be its reflection in the lake. Then, CB = CB. Clearly, CB = CQ + QB
= (x + h) m
Now, In CPQ, we have

CQtan tan
PQ AB

x
     [ PQ = AB]

         AB = x cot  ...(1)
In PQC, we have

C Q 2tan tan
PQ AB

x h 
     [  PQ = AB]          

P

h m

A




C

Q

B

C

h m

x m

( )x+h  m

         AB = (x + 2h) . cot  ...(2)
from (1) and (2), we get

x cot  = (x + 2h) cot 
 x (cot  – cot ) = 2h cot 


1 1 2

tan tan tan
hx 

     


tan tan 2
tan tan tan

hx   
    

30°
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2 tan

tan tan
hx 


 

Hence, the height CB of the cloud
x h 

2 tan
tan tan

h h
 

 

2 tan tan tan
tan tan

h h h  


 

(tan tan )
tan tan

h  


 
. Hence proved.

PRACTICE EXERCISE

1. An observer in a lighthouse 100 m above the sea-level is watching the ship sailing towards the light-
house. The angle of depression of the ship from the observer is 30°. How far is the ship from the
lighthouse?

2. From a point 30 m away from the foot the tower, the angle of elevation of the top of the tower is 30°. Find
the height of the tower.

3. Find the sun’s altitude when the height of a tower is 3  times of the length of its shadow..

4. A bridge across a river makes an angle of 30° with the river bank. If the length of the bridge across the
river is 60 m, find the width of the river.

5. A ladder is placed along a wall such that its upper end is touching the top of the wall. The foot of the
ladder is 2m away from the wall and the ladder is making an angle of 60° with the level ground. Find the
height of the wall.

6. The upper part of a tree is broken by the action of wind. The top of the tree makes an angle of 45° with
the horizontal ground. The distance between the base of the tree and the point where it touches the
ground is 12 m. Find the height of the tree.

7. From a point on the ground the angles of elevation of the bottom and top of a water tank kept at the top
of 20 m high tower are 45° and 60°. Find the height of the water tank.

8. The angle of elevation of a tower at a point is 45°.  After going 40 m towards the foot of the tower, its
angle of elevation becomes 60°. Find the height of the tower.

9. A person standing on the bank of a river observes that the angle of elevation of the top of a tree standing
on the opposite bank is 60°. When he moves 40 meters away from the bank, he finds the angle of
elevation to be 30°. Find the height of the tree and the width of the river.

10. Two men are on the opposite sides of a tower. They measure the angles of elevation of the top of the
towers as 30° and 45°. If the height of the tower is 60 m, find the distance between them.

11. The angle of elevation of the top of a tower from a point A on the ground is 30°. On moving a distance
of 20 metres towards the foot of the tower to a point B, the angle of elevation increases to 60°. Find the
height of the tower and the distance of the tower from the point A.                          [CBSE 2002]

12. A 7 m long flagstaff is fixed on the top of a tower on the horizontal plane. From a point on the ground, the
angle of elevation of the top and the bottom of the flagstaff are 45° and 30° respectively. Find the height
of the tower correct to one place of decimal.                                                                         [CBSE 2000]
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13. There is a small island in a 100 m wide river and a tall tree stands on the island. P and Q are points directly
opposite to each other on the two banks and in the line with the tree. If the angles of elevation of the top
of the tree from P and Q are 30° and 45° respectively, find the height of the tree.

14. A flagstaff stands on the top of a 5 m high tower. From a point on the ground, the angle of elevation of
the top of the flag-staff is 60° and from the same point, the angle of elevation of the top of the tower is
45°. Find the height of the flag-staff.

15. The shadow of a tower, when the angle of elevation of the sun is 45°, is found to be 10 m longer than
when it was 60°. Find the height of the tower.

16. The angle of elevation of a tower from a point on the same level as the foot of the tower is 30°. On
advancing 150 metres towards the foot of the tower, the angle of elevation of the tower becomes 60°.

Show that the height of the tower is 129.9 metres. (use ( 3 1.732) .                          [CBSE 2006]

17. On a horizontal plane there is a vertical tower with a flag pole on the top of the tower. At a point 9 metres
away from the foot of the tower the angle of elevation of the top and bottom of the flag pole are 60° and
30° respectively. Find the height of the tower and the flag pole mounted on it.          [CBSE 2005]

18. A boy standing on a horizontal plane finds a bird flying at a distance of 100 m from him at an elevation
of 30°. A girl standing on the roof of 20 metre high building, finds the angle of elevation of the same bird
to be 45°. Both the boy and the girl are on opposite sides of the bird. Find the distance of bird from the
girl.                         [CBSE 2007]

19. From the top of a building 15 m high the angle of elevation of the top of a tower is found to be 30°. From
the bottom of the same building, the angle of elevation of the top of the tower is found to be 60°. Find the
height of the tower and the distance between the tower and the building.                          [CBSE 2002]

20. At a point on the level ground the angle of elevation of a vertical tower is found to be such that its

tangent is 
5

12
. On walking 192 m towards the tower, the tangent of the angle is found to be 

3 .
4

 Find the

height of the tower.          [CBSE 2002]
21. Two men on either side of a cliff 80 m high observe the angles of elevation of top of the cliff to be 30° and

60° respectively. Find the distance between the two men.
22. An aeroplane, when 1500 m high passes vertically above another aeroplane at an instance when the

angles of the two aeroplanes from the same point on the ground are 60° and 45° respectively. Find the
vertical distance between the two aeroplanes.          [CBSE 2001]

23. The angles of elevation of the top of a tower from two points on the ground at distances 9m and 4m from
the base of the tower are in the same straight line with it are complementary. Find the height of the tower.

24. The horizontal distance between two towers is 140 m. The angle of elevation of the top of the first tower
when seen from the top of the second tower is 30°. If the height of the second tower is 60 m, find the
height of the first tower.

25. The angle of elevation of a jet plane from a point A on the ground is 60°. After a flight of 15 seconds, the
angle of elevation changes to 30°. If the jet plane is flying at a constant height of 1500 3  m, find the
speed of the jet plane.

26. An aeroplane flying horizontally 1 km above the ground is observed at an elevation of 60°. After 10
seconds, its elevation is observed to be 30°. Find the speed of the aeroplane in km/hr.

27. An observer, 1.5 m tall, is 28.5 m away from a tower 30 m high. Find the angle of elevation of the top of the
tower from his eyes.

28. The angle of elevation of the top of a hill at the foot of the tower is 60° and the angle of elevation of the
top of the tower from the foot of the hill is 30°. If the tower is 50 m high, what is the height of the hill?

[CBSE 2006 (C)]
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29. The angle of elevation of the top of an unfinished tower at a point distant 120 m from its base is 45°, how
much higher must the tower be raised so that its angle of elevation at the same point may be 60°?

30. A surveyor wants to find the height of the top of a hill. He observes that the angles of elevation of the
top of the hill at points C and D, 300 m apart, lying on the base of the hill and on the same side of the hill
are 30° and 45° respectively. What is the height of the hill.

31. The length of the shadow of a tower at a particular time is one-third of its shadow, when the sun’s rays
meet the ground at an angle of 30°. Find the angle between the sun’s rays and the ground at the time of
shorter shadow.

32. A man on the roof of a house which is 10 m high observes the angle of elevation of the top of a building
as 45° and the angle of depression of the base of the building as 30°. Find the height of the building and
its distance from the house.

33. The angles of depression of two ships from the top of a light house are 45° and 30°. If the ships are 200
m apart, find the height of the light house.

34. The angles of elevation and depression of the top and bottom of a light-house from the top of a building
60 m high, are 30° and 60° respectively. Find
(i)  the difference between the heights of the light-house and the building.
(ii) distance between the light-house and the building.          [CBSE 2003]

35. A bird is sitting on the top of a tree, which is 80 m high. The angle of elevation of the bird from a point on
the ground is 45°. The bird flies away from the point of observation horizontally and remains at a
constant height. After 2 seconds, the angle of elevation of the bird from the point of observation
becomes 30°. Find the speed of the flying bird.          [CBSE 2004]

36. The horizontal distance between two trees of different heights is 90 m. The angle of depression of the
top of the first tree when seen from the top of the second tree is 30°. If the height of the second tree is 72
m, find the height of the first tree.

37. From the top of a hill, the angle of depression of two consecutive milestones due east are found to be 30°
and 45°. Find the height of the hill.

38. As observed from the top of a light-house, 100 m above sea level, the angle of depression of a ship
sailing directly towards it, changes from 30° to 45°. Determine the distance travelled by the ship during
the period of observation.          [CBSE 2004]

39. From a window 15 m high above the ground in a street, the angles of elevation and depression of the top
and the foot of another house on the opposite side of the street are 30° and 45° respectively. Show that

the height of the opposite house is 23.66 metres. (take 3 1.732)                          [CBSE 2006]

40. From the top of a cliff 50 m high, the angles of depression of the top and bottom of a tower are observed
to be 30° and 45° respectively. Find the height of the tower.          [CBSE 2006]

41. The horizontal distance between two towers is 75 m and the angle of depression of the top of the first
tower as seen from the top of the second tower, which is 160 m high, is 45°. Find the height of the first
tower.

42. 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 minutes for the angle of depression to change from 30° to 45°, how soon after this will the
car reach the observation tower?    [CBSE 2006 (C)]

43. The angles of depression of the top and the bottom of a building, 50 metres high, as observed from the
top of a tower are 30° and 60° respectively. Find the height of the tower and also the horizontal distance
between the building and the tower.          [CBSE 2006]

44. On the same side of the tower, two objects are located. Observed from the top of the tower, their angles
of depressions are 45° and 60°. If the height of the tower is 150 m, find the distance between the objects.
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45. An aeroplane, at an altitude of 200 m, observes the angles of depression of opposite points on the two
banks of a river to be 45° and 60°. Find the width of the river.

46. A man is standing on the deck of the a ship, which is 8 m above water level. He observes the angle of
elevation of the top of the hill as 60° and the angle of depression of the base of the hill as 30°. Find the
distance of the hill from the ship and the height of the hill.

47. From the top of a tower 100 m, the angles of depression of the top and bottom of a pole standing on the
same plane as the tower are observed to be 30° and 45° respectively. Find the height of the pole.

[CBSE 2000]
48. Two ships are sailing in the sea on the either side of the light-house, the angles of depression of two

ships as observed from the top of the light-house are 60° and 45° respectively. If the distance between

the ships is 3 1200
3

 
  
 

 metres, find the height of the light-house.          [CBSE 2001]

49. From a building 60 m high, the angle of depression of the top and bottom of a lamp post are 30° and 60°
respectively. Find the distance between the lamp post and building. Also find the difference of height
between lamp post and building.          [CBSE 2005]

50. The angle of  elevation of a cloud from a point 200 m above the lake is 30° and the angle of depression
of its reflection in the lake is 60°. Find the height of the cloud.

51. A boy is standing on the ground and is flying a kite with 100 m of string at an elevation of 30°. Another
boy is standing on the roof of a 10 m high building and is flying his kite at an elevation of 45°. Both the
boys are on opposite sides of the kites. Find the length of the string that the second boy must have so
that the two kites meet.

52. The angle of elevation  of the top of a light house, as seen by a person on the ground is such that
5tan .

12
   When the person moves a distance of 240 m towards the light house, the angle of elevation

becomes  such that 3 .tan
4

   Find the height of the light house.              [CBSE 2002, 2006]

53. From a window, h metres high above the ground, of a house in a street, the angles of elevation and
depression of the top and bottom of another house on the opposite side of the street are  and 
respectively. Show that the height of the opposite house is (1 tan cot ).h            [CBSE 2006, 2007]

54. From a window, 60 m high above the ground, of a house in a street, the angles of elevation and
depression of the top and bottom of another house on the opposite side of the street are 60° and 45°

respectively. Show that the height of the opposite house is 60(1 3) m.         [CBSE 2003]

55. A ladder rests against a wall at an angle  to the horizontal. Its foot is pulled away from the wall through
a distance d, so that it slides a distance h down the wall, making an angle  with the horizontal. Show that

cos cos
sin sin

d
h

 


  .

56. A vertical tower stands on a horizontal plane and is surmounted by a vertical flag-staff of height h. At a
point on the plane, the angles of elevation of the bottom and the top of the flag-staff are  and 

respectively. Prove that the height of the tower is tan
tan tan

h 
 

.                         [CBSE 2005]

57. A round balloon of radius r subtends on angle  at the eye of the observer while the angle of elevation
of its centre is . Prove that the height of the centre of the balloon is r sin  cosec /2.
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58. From an aeroplane vertically above a straight horizontal road, the angles of depression of two consecu-
tive milestone on opposite sides of the aeroplane are observed to be  and . Show that the height in

miles of aeroplane above the road is given by 
tan tan

tan tan
 
   .          [CBSE 2004]

59. If the angle of elevation of a cloud from a point h metres above a lake is  and the angle of depression of
its reflection in the lake be , prove that the distance of the cloud from the point of observation is

2 sec .
tan tan

h 
           [CBSE 2004]

60. From the top of a tower, the angles of depression of two objects on the same side of the tower are found
to be  and  ( > ). If the distance between the two objects is ‘‘p’’ metres, show that the height ‘‘h’’ of

the tower is given by tan tan
tan tan
ph  


  

.

HINTS TO SELECTED QUESTIONS

18. In BQP, 
PQ 1 1sin 30 PQ 100 m 50 m
BP 2 2

      

   PR = PQ – RQ = PQ – GH = 50 m – 20 m = 30 m

P (bird)

R10
0 m

B (boy) HQ

G (girl)
45°

20 mIn PRG, PR sin 45
GP

 

   PRPG 30 2 m
sin 45

  


20.  Given, 
5tan

12
   and 

3tan
4

 

Now, 
5 12 960

192 12 5
h hx

x


  


...(1)           
h m

Q

PA 192 m x m
B

 also 3 4
4 3

h hx
x
   ...(2)

from (1) and (2), h = 180 m

35. Let P be the observing point. B and D represents initial and final position of the bird.
Clearly, AB = CD = 80 m, BD = AC.

Now, 80 1tan 30 80 3
3

x y
x y

     


...(1)

Also, 80 tan 45 1 80 mx
x
     ...(2)           

P A C

B D

80 m 80 m

x y
45° 30°

from (1) and (2), (80 3 80) my  

80 ( 3 1) m 
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Now, BD = AC = 80 ( 3  –1) m

Since, speed = 
Distance 80 ( 3 1) m/s 29.28 m/s

Time 2


 

51. In AFD, DF 1sin 30 DF 50 m
100 2

    

DE = DF – EF = 50 m – 10 m = 40 m                          

D

A B

C

F

E

(boy 1)

(boy 2)10
0 m

30°

45°

10 mIn DEC, DE 1sin 45
CD 2

  

 CD 40 2 m

53. In ABD, DB = h cot 

In AEC,   CE = h tan  cot 





A

BD

E

C

h        CD = CE + ED
              = h (1 + tan  cot )

55. Let AB and AB (l metres) denote two different positions of the ladder.

Then, cos , cosx x d
l l


   

and, sin , sinh y y
l l


   

O A A

B

B

x d

h

y cos cos x d x d
l l l


     

and, sin sin h y y h
l l l


     

57. Here, P is the eye of observer.
Clearly OAP OBP   .

 OPA OPB .
2


   

also, OPC = 

Now, In OAP, OPcosec
2 OA



O

A

B

CP
 /2/2 

 OP = r cosec 
2


...(1)

In OPC, OCsin
OP
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 OC = OP sin 

      cosec .sin
2

r 
  [  using (1)]

58. Let A be the position of aeroplane. C and D be two milestones.
Let BC = x miles  BD = (1 – x) miles

In ABC, tan
tan

h hx
x
   


...(1)        

A

h



 

BB DBC x 1–x

In ABD, tan 1
1 tan

h hx
x
   

  ...(2)

from (1) and (2),

1 1
tan tan tan tan

h h h h
    

   


(tan tan ) tan tan1 .
tan tan tan tan

h h    
  

    

MULTIPLE CHOICE QUESTIONS
Mark the correct alternative in each of the following :

1. The angle of elevation of the top of a tower from a point on the ground which is 60 m away from the foot
of the tower is 30°. The height of the tower is :

(a) 10 3 m (b) 15 3 m (c) 20 3 m (d) none of these

2. A kite is flying at a height of 60 m above the ground. The string attached to the kite is temporarily tied to
a point on the ground. The inclination of the string with the ground is 45°. The length of the string,
assuming that there is no slack in the string is :

(a) 60 2 m (b) 40 3 m (c) 60 3  m (d) 40 2  m
3. An electrician has to repair an electric fault on a pole of height 4 m. He needs to reach a point 1.3 m below

the top of the pole to undertake the repair work. The length of the ladder that he should use which when
inclined at an angle of 60° to the horizontal would enable him to reach the required position is :

(a) 
3 3

5
 m (b) 

6 3
5

m (c) 
9 3

5
m (d) none of these

4. A tree is broken by the wind. The top struck the ground at an angle of 30° and at a distance of 30 m from
the root. The whole height of the tree is :

(a) 10 3  m (b) 20 3  m (c) 51.96 m (d) 63.96 m

5. The shadow of a flag-staff is three times as long as the shadow of the flag-staff when the sun rays meet
the ground at an angle of 60°. The angle between the sun rays and the ground at the time of longer
shadow is :
(a) 30° (b) 45° (c) 60° (d) none of these

6. The angle of elevation of the top Q of a vertical tower PQ from a point X on the ground is 60°. At a point
Y, 40 m vertically above X, the angle of elevation is 45°. The height of the tower PQ and the distance XQ
respectively are :
(a) 84.62 m, 103.6 m (b) 94.64 m, 109.3 m (c) 54.64 m, 327.9 m (d) 94.64 m, 327.9 m
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7. A vertical tower stands on a horizontal plane and is surmounted by a vertical flag-staff of height 5
metres. At a point on the plane, the angles of elevation of the bottom and the top of the flag-staff are
respectively 30° and 60°. The height of the tower is :
(a) 2 m (b) 3 m (c) 2.5 m (d) 3.5 m

8. A 1.2 m tall girl spots a balloon moving with the wind in a horizontal line at a height of 88.2 m from the
ground. The angle of elevation of the balloon from the eyes of the girl at any instant is 60°. After some
time, the angle of elevation reduces to 30°. The distance travelled by the balloon during this interval is:

(a) 147 3
5

 m (b) 147 2
5

 m (c) 58 3 m (d) 58 2 m

9. The angles of elevation of the top of a rock from the top and foot of a 100 m high tower are 45° and 60°
respectively. The height of the rock is :
(a) 136.50 m (b) 236.50 m (c) 250 m (d) none of these

10. As observed from the top of a lighthouse, 100 m high above sea level, the angle of depression of a ship,
sailing directly towards it, changes from 30° to 45°. The distance travelled by the ship during the period
of observation is :
(a) 60 m (b) 70 m (c) 73 m (d) 80 m

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK QUESTIONS)
1. In figure, An object A is observed from two light houses P and Q. What are the angles of depression from

the observing light houses?

60°

50°

P Q

CBA

2. The ratio of the length of a rod and its shadow is 3 :1 . Find the angle of elevation of the sun.
3. A girl of height 170 cm stands in front of a lamp-post and casts a shadow of length 170 3  cm on the

ground. Find the angle of elevation of the top of the lamp-post.
4. A circus artist is climbing 24 m long rope, which is tightly stretched from the top of a vertical pole on the

ground. If angle of elevation of the rope to the ground is 30°, what is the height of the pole?
5. If the steel wire tied to the top of the tower, makes an angle of 60° with the ground, then what is the length

of the wire, if height of the tower is 18 m.
6. A person standing on the bank of a river observe the angle of elevation of tree is 60°. When he moves

40 m away, the angle of elevation becomes 30°. At what distance is he now standing away from tree?
7. A tree breaks due to storm and the broken part bends so that the top of the tree touches the ground

making an angle 30° with it. The distance between the foot of the tree to the point where the top touches
the ground is 8 m. Find the height of the tree.

8. In figure, what is the length of BC.

A

B C

60 m
45° 30°

D
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9. In figure, the pole AB is 10 m away from a point C on the ground. What is the height of the pole?

B

C A10 m
45°

10. The tops of two poles with heights 25 m and 35 m are connected by a wire, which makes an angle of
elevation 30° at the top of 25 m pole. What is the length of the wire?

PRACTICE TEST

MM : 30 Time : 1 hour

General Instructions :

Each questions carries 5 marks.

1. A statue 1.6 m tall stands on the top of pedestal. From a point on the ground, the angle of elevation of the
top of the statue is 60° and from the same point the angle of elevation of the top of the pedestal is 45°.
Find the height of the pedestal.

2. The angle of elevation of the top of a hill at the foot of a tower is 60° and the angle of elevation of the top
of the tower from the foot of the hill is 30°. If the tower is 65 m high, what is the height of the hill?

3. The angles of elevation of the top of a tower from two points P and Q at distances of ‘a’ and ‘b’
respectively, from the base and in the same straight line with it are complementary. Prove that the height
of the tower is ab .

4. Standing on the top of a tower 100 m high, Abhishek observes two cars on the opposite sides of the
tower. If their angles of depression are 60° and 45°, find the distance between the two cars.

5. An aeroplane flying horizontally 1 km above the ground is observed at an elevation of 60°. After 10
seconds, its elevation is observed to be 30°. Find the speed of the aeroplane in km/hr.

6. If the angle of elevation of a cloud from a point h metres above a lake is  and the angle of depression of
its reflection in the lake be , prove that the distance of the cloud from the point of observation is

2 sec .
tan tan

h 
 

ANSWERS OF PRACTICE EXERCISE

1. 100 3 m 2. 17.32 m 3. 60° 4. 40 m 5. 3.46 m

6. 28.92 m 7. 14.60 m 8. 94.64 m 9. height of tree = 34.64 m, width of river = 20 m
10. 163.92 m 11. Height = 17.32 m, Distance = 30 m 12. 9.6 m

13. 36.5 m 14. 3.65 m 15. 23.66 m 17. 3 3 m, 6 3 m 18. 30 2 m

19. Height = 22.5 m, Distance = 12.975 m 20. 180 m 21. 184.64 m 22. 634 m
23. 6 m 24. 140.73 m 25. 720 km/hr = 200 m/s 26. 415.66 km/hr

27. 45° 28. 150 m 29. 87.84 m 30. 150( 3 1) m 31. 60°
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32. Height of the building = 10 ( 3  +1) m, Distance of the building from house = 10 3  m

33. 273.2 m 34. (i) 20 m (ii) 34.64 m 35. 29.28 m/s 36. 20.04 m

37.
3 1
2


 miles 38. 73.2 m 40. 21.17 m 41. 85 m 42. 16 minutes 23 seconds

43. 43.25 m and 75 m 44. 63.4 m 45. 315.46 m 46. 32 m and 8 3 m

47. 42.26 m 48. 200 m 49. 20 3 m  and 20 m 50. 400 m

51. 40 2 m 52. 225 m

ANSWERS OF MULTIPLE CHOICE QUESTIONS

1. (c) 2. (a) 3. (c) 4. (c) 5. (a)

6. (b) 7. (c) 8. (c) 9. (b) 10. (c)

ANSWERS OF VERY SHORT ANSWER TYPE QUESTIONS

1. 50° and 30° respectively 2. 60° 3. 30° 4. 12 m 5. 12 3 m

6. 60 m 7. 8 3 m 8. 60 ( 3 1) m 9. 10 m 10. 20 m

ANSWERS OF PRACTICE TEST

1. 2.184 m 2. 195 m 4. 157.74 m
5. 415.2 km/hr (approx)
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