PRERNA EDUCATION CLASS X

CBSE Test Paper 01

Chapter 9 Some Applications of Trigonometry

1. The of an object is the angle formed by the line of sight with the horizontal

when the object is above the horizontal level. (1)

angle of projection

o

angle of depression
c. angle of elevation

d. none of these

2. From a point on the ground which is 15m away from the foot of a tower, the angle of

elevation is found to be 60° . The height of the tower is (1)

a. 154/3 m
b. 20v/3 m

c. 104/3 m

d 10m

3. From a point P on the level ground, the angle of elevation of the top of a tower is 30° .

If the tower is 100m high, the distance between P and the foot of the tower is (1)

a. 3004/3 m
b. 1504/3 m
c. 2004/3 m
d. 100v/3 m

4. An electric pole is 104/3 m high and its shadow is 10 m in length, then the angle of

elevation of the sun is (1)

a. 45°
b. 15°
c.30°
d. 60°

5. If the shadow of a boy x’ metres high is 1.6m and the angle of elevation of the sun is
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45, then the value of ¥’ is (1)

a. 0.8 m
b. 1.6 m
¢ 3.2m
d 2m

6. The angle of depression of car parked on the road from the the top of a 150 m

hightower is 30. Find the distance of the car from the tower. (1)

7. If cos A = Z, find the value of 4 + 4tan®A. (1)

C

2
b5

B P A

8. In figure if ZATO = 40°, find £ AOB. (1)

9. Aladder 15 m long leans against a wall making an angle of 60° with the wall. Find the
height of the wall from the point the ladder touches the wall. (1)

10. A pole 6 m high casts a shadow 2 \/3 long on the ground, then find the Sun's

elevation. (1)

11. A boy observes that the angle of elevation of a bird flying at a distance of 100 m is 30°.

At the same distance from the boy, a girl finds the angle of elevation of the same bird

from a building 20 m high is 45°. Find the distance of the bird from the girl. (1)

12. Find the angle of elevation of the sun when the shadow of a pole h m high is \/g h m
long. (2)
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13.

14.

15.

16.

17.

18.

19.

20.

30of 13

A 7 m long flagstaff is fixed on the top of a tower standing on the horizontal plane.

From point on the ground, the angles of elevation of the top and bottom of the

flagstaff are 60° and 45° respectively. Find the height of the tower correct to one place

of decimal. (2)

The tops of two towers of height x and y, standing on level ground, subtend angles of

30° and 60° respectively at the centre of the line joining their feet, then find x : y. (3)

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 ground level such that tan § = 15/8 then find the height

of the kite from the ground. Assume that there is no slack in the string. (3)

A man standing on the deck of a ship which is 10 m above the water level 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. (3)

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 R, 40 m vertically above X, the angle of elevation of the top Q of
tower is 45°. Find the height of the tower PQ and the distance PX. (3)

The angle of depression of the top and bottom of a building 50 metres high as

observed from the top of a tower are 30° and 45° respectively. Find the height of the

tower and also the horizontal distance between the building and the tower. (4)

A vertically straight tree, 15 m high, is broken by the wind in such a way that its top
just touches the ground and makes an angle of 60° with the ground. At what height
from the ground did the tree break? (4)

A round balloon of radius r subtends an angle & at the eye of the observer while the
angle of elevation of its centre is 3. Prove that the height of the centre of the balloon is

rsin 3 cosec% (4)
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Chapter 9 Some Applications of Trigonometry

Solution

1. c. angle of elevation
Explanation: The angle of elevation of an object is the angle formed by the line

of sight with the horizontal when the object is above the horizontal level.

2. a. 154/3 m

Explanation: Let the height of the tower be h metres.
B

Tower
-

60* |
AB
In triangle AOB, tan 60° = A

h

=tan 60° = T
=43 = %
=h =153 m

Therefore, the height of the tower is 15\/3 meters.

3 d 100y/3 m

Explanation: w

P R

Let QR be the height of the tower, then QR = 100 m
And the angle of elevation of the top of the tower be ZQPR = 30°

) - __ QR
~ 3 PRM™

= PR = 1004/3 meters
Therefore, the distance between P and the foot of the tower is 100\/§ meters.
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4, d. 60°

Explanation:

B C
Let AB be the electric pole of height 10\/§m and its shadow be BC of length 10

m. And the angle of elevation of the sun be .

. __ AB

s tand = ?% .

= tanf = 15

= tanf = /3

= tanf = tan60°

= 0 = 60°

5. b. 1.6 m

A

Explanation:
q 8
B C

Given: Height of the boy = AB = & meters

And the length of the shadow of the boy = BC =1.6 m
And angled of elevation § =45°

. o _AB _|_ =

cotandd” = 55 =1 = 15

=x=16m

6. The angle of depression of car parked on the road from the the top of a 150 m
hightower is 30°.
f
Pt X

“\ //C.j i

e
e
A\ RY

A ¢

Let AB = 150 m be the height of the tower
and angle of depression is ZDAC = 30°.
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8.

6 of 13

Therefore, ZACB = /DAC = 30°[ . alternate angles]
Now, in right-angled AABC, /B = 90°
tan30° = £ = 4E8

5ot
A — LY e ean30° — L
~ 5" Bl =

= BC = 150\/3 m
Therefore, Distance of car from tower = 150\/?: m

Given,cos A = é

2
=4+ 4tan? A
= 4(1 + tanA)
“Adsec? A — _ 25 _
=dsec" A= —— =4x T =125

According to the question,

/ATO = 40°

In AOAT, ZOAT =90°

ZAOT = 50° [Angle sum property]
Now /BTO = 40° as OT bisects /ATB
Similarly, ZBOT= 50°

/AOB =/ AOT++ /BOT =50° + 50° = 100°

Wall

o T—p———

CLASS X

Let ABC be a right angled triangle where AB isis ladder = 15m and angle a = 60°

Let AC be the height of the wall
Therefore by Pythagoras theorem

1h$ = cos 60°
= h =15 x cos60”
:15x%
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10.

11.

7 of 13

2] v

Ce—23m—>» B
Shadow

Let the Sun's elevation be ¢

Length of pole = 6 m, length of shadow = 2\/3111

AB
From AGABC, Tel
= 5 = tan@
—  tanf = > =

3

= 0 =060

Hence sun's elevation is 60°

45

Let O be the position of the bird and B be the position of the boy. Let FG be the
building and G be the position of the girl.

In /\OLB,

= OL=50m
OM = OL - ML
= OL - FG
=50-20=30m
In AOMG

oM

W = sin 450 =

0G = OM+/2 =30+/2 = 42.3 meter

V2

= tan #( using Pythagoras theorem)

V3 = tan60°
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12. Heigh
A €— Shadow —> 3

13.

8 of 13

Let BC be the height and BA be the shadow of a man.

According to the question, AB = BC

The shadow of a pole AB = h m high BC = \/3 h m long.

Again, let the angle of elevation of the Sun be 6.
In right-angled AABC

tand — £ — BC
B AB

:itanﬁzwf%{ﬁAB=hnumdBC=V@fQ
1
=>tan9—ﬁ

= tanf = tan30°(".: tan 307 = %)
= 6 =30

Therefore, Angle of elevation of Sun is 30°

I

7m

I8
X
80°
- Yy -

b o]
g = tand5” =1
= X=y
Now in big triangle
tan 60° = $7+7
\/'3 _ x+7

x(v3-1)=7

So height of the tower
T =-—— =958
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14.

3 60°
2 P} P S—— |

Let M be the centre of the line joining their feet.

LetBM =MD =z

perpendicular
ase

In AABM, .. = = tan30°
_ 1 .

= r=2zX ﬁ(l)

In /AMCD we have

Y o __

> = tan60 — \/g

y=2v3...... (44)

From (i) and (ii) we get

r 0z 1 1

y V3T Bz 3
Hencex:y=1:3

15. Let OX be the horizontal ground and let A be the position of the kite. Let O be the
position of the observer and OA be the string. Draw AB 1. OX.

A
3“’0 hm
0
(o) B X
N
@ 15
a
8
Then, /BOA = 6 such thattanf = %, OA =85mand ZOBA =90°.
Let AB=h m.
From right AOBA, we have
AB o 15 [.. 15 15
oy =sinf = S [ tan(?—g :>sm9—l—7]
h 15 15
ﬁgzl—,rih: = x 85 = Th.
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16.

E
h
Hill =H

60
A : o
30

10 10

X
B C

Let H = Height of hill
Let AD = BC = x meters
CE=CD+DE=10+h

. AD
In right /\ ADE, tan 30° = BE
r _ 1
R T

_h

= X = 75
In right AADC, 1% = cot 30° = /3
=z =103

Equating the values of x, we get

X =10v/3 = h=30cm

N
. FromH=10+h=10+30=40m

And x = distance of hill from ship = 10y/3 m

17. Let h be the height of the tower.

10 of 13

i,e, PQ=hmandletPX=ym
Now, draw R.S H XP,

CLASS X

Then, we have RX =SP =40 m, ZQXP = 60° and ZQRS = 45°

Q
A

(h-40;m

o
w

40m h

60° | .
X ¢—————> p
i

In right angled A X P(),

o__ P PQ
tan 60° = 5 = %P
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= Vi_h [ tan60” = /3]
1 ; y -
— L
= Y= 7 (i)
In right angled A RSQ,
o_ p _ @S
tan45” = B ;QR—A%P
0 _
= tan4;5 43 P
__h
= 1= —

18.

11 0f 13

= y = h — 40....(ii)
Now,solve Eq(i) and Eq(ii), to find h and y.

h’ — I
7" h — 40
(V3-1)h=40V3

403 40(1.732) 6828

=31 1732 -1 0732 94.64
= y = 94.64 — 40
= y = 54.64
= PQ = 94.64 m and PX = 54.64 m

AL

45°
o S e,
50m
459
B - D

Let the height of the tower be AB = hm
Let the building be CD = 50 m

and let distance between BD = x

Now, In AABD
AB __ s]
=D _Itan45
h
= =10
h=x..(i)
AE o
In AAEC, FC tan 30
h—50 1
= = —
CRNE
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19.

12 0of 13

= = hy/3 —50+/3 (i)

From (i) and (ii) we get

h :ﬁ(h — 50)

h(v/3—1) =50

J— 50  60(v3+1)  50(v/3+1)
IR R

= 25 x 2.73 = 68.25meter

Hence the height of tower = 68.25 meter

—25(1.73 + 1)

and distance between the building and tower x=h = 68.25 meter

The height of the tree (DB) = 15 m
Suppose it broke at A and its top D touches the ground at C.
Suppose AB=h Then AD=AC=(15-h)m

In AABC
o_ AB
sin 60 = VT
V3 h
2 T 15-h

= 2h = 153 —+/3h
= 2h + 4/3h = 15+/3
= h(2++/3) =153

5v/3
h, —
2+x/_
5/3 \/%

2+f —3
30\/' 45

=
:>h

= h=1 (2\[ )
= h=1 [2><173 3]

CLASS X
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20.

13 0f 13

= h =15[3.46 — 3|
= h =15 x0.46
= h=6.9m

.". Height above the ground from where the tree broke is 6.9 meter.

Let O be the centre of the balloon of radius r and P the eye of the observer. Let PA, PB
be tangents from P to the balloon. Then, ZAPB = «.

.. ZAPO=/BPO= %

Let OL be perpendicular from O on the horizontal PX. We are given that the angle of
the elevation of the centre of the balloon is S i.e, ZOPL = f.

In AOAP, we have

a _ 0OA

S5 = 5P
.« r

= Sl = Op

1" N
=

L X

= QP =r cosec%

In AOPL, we have
. OL
sinff = 55
= OL = OPsin 3 =r cosec % sin 3 [Using equation (i)]

a

Hence, the height of the centre of the balloon is r sin 3 cosec 5
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