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CBSE Test Paper 04

Chapter 9 Some Applications of Trigonometry

If the angle of depression of a car from a 100 m high tower is 45°, then the distance of
the car from the tower is (1)

a. 100 m

b. 200 m

c. 1004/3 m

d. 200v/3 m
A kite is flying at a height of 200 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 (1)

a. 100 m

b. 200 m

c. 200/2m

d. 100v/2 m
The angles of elevation of the top of a tower from two points on the ground at
distances 8 m and 18 m from the base of the tower and in the same straight line with
it are complementary. The height of the tower is (1)

a. 12m

b. 18 m

c. 8m

d 16m

The is the line drawn from the eye of an observer to the point in the

object viewed by the observer. (1)
a. Horizontal line

b. line of sight

c. None of these

d. Vertical line

A pole 10 m high cast a shadow 10 m long on the ground, then the sun’s elevation

is (1)
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6.

10.

11.

12.

13.

20f14

a. 60°
b. 15°
c.45°
d. 30°

A ladder 15 m long just reaches the top of a vertical wall. If the ladder makes an angle

of 60 with the wall, then find the height of the wall. (1)
In figure, a tower AB is 20 m high and BC, its shadow on the ground, is 201/3 m long

Find the Sun's altitude. (1)
A

20m

c 2043 8

If the angles of elevation of the top of a tower from two points distanta and b (a > b)

from its foot and in the same straight line from it are respectively 30° and 60P, then

find the height of the tower. (1)

If the height and length of shadow of a man are the same, then find the angle of

elevation of the Sun. (1)

An observer 1.5 m tall is 28.5 m away from a tower. The angle of elevation of the top

of the tower from her eyes is 45°. What is the height of the tower? (1)

A vertical tower of height 90 m stands on the ground. The angle of elevation of the top

of the tower as observed from a point on the ground is 60°. Find the distance of the

point from the foot of the tower. (2)

A pole 5 m high is fixed on the top of a tower. The angle of elevation of the top of pole
observed from a point A on the ground is 60° and the angle of depression of the point

A from the top of the tower is 45°. Find the height of the tower. (Take v/3 = 1.732
) (2)

A pole casts a shadow of length 2\/3 m on the ground, When the Sun's elevation is
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15.

16.

17.

18.

19.

20.
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60°. Find the height of the pole. (2)

The pilot of an aircraft flying horizontally at a speed of 1200 km/hr. observes that the
angle of depression of a point on the ground changes from 30° to 45° in 15 seconds.

Find the height at which the aircraft is flying. (3)

A tree standing on a horizontal plane is leaning towards east. At two points situated at
distances a and b exactly due west on it, the angles of elevation of the top are

respectivelyc and 3. Prove that the height of the top from the ground is
(b—a) tan o tan 3
- (3)

tan a—tan 3

At the foot of a mountain the elevation of its summit is 45°. After ascending 1000 m

towards the mountain up a slope of 30° inclination, the elevation is found to be 60°.

Find the height of the mountain. (3)

As observed from the top of a 150 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. (3)

On the same side of a tower, two objects are located. When observed from the top of
the tower, their angles of depression are 45° and 60°. If the height of the tower is 150
m, find the distance between the objects. (4)

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. (4)

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. (4)
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CBSE Test Paper 04
Chapter 9 Some Applications of Trigonometry
Solution
1. a. 100 m
A
Explanation:

B x C

4 of 14

Let the distance of the car from

the tower be meters.

. o__ AC
..tlan_45100— BC
= —Tm
= =100 m

Therefore, the distance of the car from the tower is 100 m.

. 2004/2 m
A
Explanation:
L 8
B C

Here, in triangle ABC, Height of the slide = AB = 200 m
Angle of elevation = § = 45°

To find: Length of the string = AC

R o AB

. Sll’1145 2—OOE

= AC = 200/2 m
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3. a.12m
Explanation:
B D c
In triangle ABC, tan ) = 1}—% (D)
And in triangle ADC, tan(90° — ) = %h

4,

5 of 14

= cotf = £ ...(ii)
Multiplying eq. (i) and (ii), we get

__ h h
tané. cozig =5 X3
= h?2=144
=h=12m

b. line of sight

CLASS X

Explanation: The line of sight is the imaginary line drawn from the eye of an

observer to the point in the object viewed by the observer. The angle between

the line of sight and the ground is called angle of elevation

c. 45°
A

Explanation:

5 8
B C

Let the length of the shadow BC be 10 meters.
Then the height of the pole AB is 10meter.

_ AB

tanf = ?%

= tanf = T
= tanf =1

= tanf = tan45°
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ol
.

Let AC be the ladder and BC be the wall . Then, we have
AC=15mand ZACB = 60°

Now, let BC=hm

Clearly, In AABC , we have

. o_E_BC
CObﬁO_I;lI_AC
cos60” = 4

1 _ h . o__ 1
:>§—11§{. Cos 60° = 3]
= h=75m

Therefore, height of wall = 7.5 m

7. Let the tower AB = 20m and shadow BC = 204/3m

A
20m
1]

c 2“\"3 8
LACB =10
tanf = %

20 1 o
tanf = 0 T =tan 30
= #=230°

Therefore ,the Sun’s altitude is 30°.

8. Let the height of tower be h.
From AABD X = tan 30°

S h=ax %:% .. (i)
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From NACD, % — tan 60°

h=bx+3=0by3 ...(ii)

From (i) a = +/3h
h

From (ii) b = —
V3
axb=+/3hx wE
V3
= h2=ab

=  h=+/ab

Hence, the height of the tower = Vab

. €— Shadow —>
A B

Let BC be the height of man and AB be the shadow of the man.
According to the question, AB = BC

Again, let the angle of elevation of the Sun be 6.

In right-angled triangle,

= B AB

= tand = g—g [ height of pole = length of shadow or AB = BC' ]

= tanf =1

= tanf = tan45°(". tan45° = 1)

= 0 = 45"

*.” Angle of elevation of Sun is 45°.

CLASS X

10. Let AB be the tower of height h and CD be the observer of height 1.5 m at a distance of

7 of 14

28.5 m from the tower AB.
In AAED,we have
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11.

12.

8 of 14

D 45° &
II1'5 o 285m =-—
Cc

B

o __ AF
tan4b” = BE

— AE
él—m

= AFE = 28.5m

.. h=AE + BE

= AE + DC

=(28.5+1.5) m=30m

Hence, the height of the tower is 30 m.

A
Tuwet
90 m
} h
B C
AB = 90m
In right /AABC,
é—g = tan60°
90
e
Pole
Horizortal
B
a5
b | Tower
ne0
45
A [n

given: the height of the pole (CB) = 5m

let 'h' be the height of the tower, then;
In AABD,
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13.

14.

9 of 14

h

— AD=h
In ANADC ,

AD O_L
T cot 60” = 7

h 1 . L
ih—lﬂ_ﬁ[‘AD_h}

= h+5=+/3h
=5=(/3-Dh

_ 5 V31 B(L732+1)
—h= (\/31) (\/34) =31 -o8m

c

B0°

A B
AB = 2\/@ mm BC is the height of pole.

In right-angleBﬁzﬁ@fG’é
tan60’ = P _ BC

B~ AB
= /3 = BC

AB
= /3 = BC

24/3
:>BC:\/gX2\/g

Therefore, height of the pole = 6 m.

Distance covered in 15 seconds = AB

Speed = 1200 km /hr.

B A
""" 45 30° A
x km X km
50
0 \4
E «—y km —»D C
1!.'
2 5km

- AB = 1200 x 3600 =
AB = DC =5km
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Let height = x km

In rt. /\ BDE,
BD _ _
D =tan4bH" = —_1:>:L'—y
In rt. AACE
AC 1
el = tan30° = 5=
r_ _ 1
= 3z=x+5= (v/3 -1z =5
R A
N
P
Y7/ ih
15. W P B/"\GL/ E
B Aalo L
b
S

Let OP be the tree and A, B be two points such that OA = a and OB =
b. A's ALP and BLP, we have

. h h
tana = m and tanﬁ OL+b

= OL+a=hcotawand OL + b = hcot 3

= b—a=hcot3—hcota
— h = _ (b—a) _ (b—a) tan o tan /3

cot f—cot tan a—tan 3

16. Let AB be the mountain of height h m and C be its foot.
CE=1000m, ZACB = 45°, /ZECB = 30” and ZAEF = 60°
If AAC B, we have

o h h
tan4b” = 5 = 1= Yeiz]

. wno _ EC
In ANCGE ,wehave sin30° = 1000

| _ EG B g
o i — (gg
In ACGE ,we have cos 30°
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= *f = 1((;((;5 = CG =500+/3..........(iii)

Now, BG = BC - GC
= BG = h —500+/3 [ from (i) ]
In AAEF ,we have, tan60° = 4L

EF
= 3 = h BF *BG = EF and BF =EG  500]
= /3 000 — - 500= /35 —500 %3

h—50()\/§
= 500 + 1500 = h(y/3 — 1) = 1000 = 7 ¥ 0.73
= h = e = 1369.86m
. the height of the mountain is 1369.86 m.

y

P Q 2

Height of light house AB = 150m
In AABQ

o __ AB
tan45 = B_Q

150
:>1_BQ

BQ = 150m
In AABP

o AB
tan 30" = 5E
150
1 — PB
:,15?9_150\T_150>< 1.73 = 259.5m
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.". Distance between two ships PQ = PB - BQ

= 259.5 — 150
= 109.5m

18.

Let AB be the tower of height 150 m and two objects are located when top of tower are

observed, makes an

angle of depression from the top and bottom of tower are 45" and 60°

In AABD
tan 45" 1——50%
= BD = 150m
In AABC
0 AB
tan 60 _1?-800
= /3 = =0 .
150 V3
= BC = Wl X 7
~ g - 1503

= BC = 50i/§ = 50 x 1.732 = 86.6m
.". Distance between two objects = DC

= BD — BC

=150 - 86.6

=63.4m

19. Let us suppose that AB be the tower and BC be flagpole
Let us suppose that O be the point of observation. Then, OA = 9m
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20.

13 of 14

According to question it is given that

ZAOB = 30" and ZAOC = 60°

G

< \60
/7\30
0* i A
9m

From right angled ABOA
AB — tan30°

o4 AB 1

From right angled AOQAC
AC o

OA tan 60

% =43 = AC = 9,/3m
. BC=(AC- AB) = 6+/3m

Thus AB = 3+/3m = 5.196m and BC = 6+/3m = 10.392m

CLASS X

Hence, height of the tower is 5.196m and the height of the flagpole is 10.392 m

Suppose the man is standing on the deck of a ship at point A and let CD be the hill. It is

given that the angle of depression of the base C of the hill CD observed from A is 30°

and the angle of elevation of the top D of the hill CD observed from A is 60°

E

e
AL J60” 5
0 g0 1

10m 10m
1 30° (-, v
B C

«— Xm —»

Then, /EAD = 60°, ZBCA = 30°.
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Also, AB = 10m

In AAED, we have

DE

tan 60° = FA

= V3=loh=\Bz..0)
In AABC, we have

tan 30° = 42

= %:%fﬁazzlo\/g ..... (ii)
Putting 2 = 104/3 in equation (i), we get
h=+/3 %1043 =30

= DE=30m

.CD=CE+ED=10 + 30 = 40 metres

Hence, the distance of the hill from the ship is 10\/?: metres and the height of the hill

is 40 metres.
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