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(OBJECTIVE Type Questions)

[ 1mark]
Multiple Choice Questions
1. Beonsider the figure shown: If ZLIM is the angle of depression, what is
M the line of sight in the figure shown?
(@) JM (b) JL
(e) JK (d) KL
[CBSE Question Bank 2022]
2. A lodder 20 m long just reaches the top
of a wall. If the ladder makes an angle of
) 30° with the wall, then the height of the
DbJE”.i__ wall is:
L
(@) 10m (&) 1043 m tond = wn45° [~ tan45°= 1]
8= 45°
(@ 20m () %E m Hence, the required angle of elevation is 45%
3
4. A stoneis 153 m away from a tower 15 m
Ans. (a) 10m high, then the angle of elevation of the top
Explanation: Here, PR = 20 m (length of ladder) of the tower from a stone is:
P (a) 45° (b) 680°
(e) 30° (d) 90°
Ladder Ans. () 30"
Wall 20m Explanation: Let BC = 15 m be the height the
tower and AB = 15v3m be the distonce of a
stone from the tower.
B 307 -
v -
In APQR
PQ
== sin30° 15m
PQ 1
20 2
PQ=10m A 153 m B

So, the height of the wallis 10 m.

3. 300 m high pole maokes an angle of
elevation at a peint en ground which is
300 m away from its foot, then the angle of

elevation is:

{a) 60° (b) 90°

(c) 30° (d) 45°
Ans. (d) 45°

Explanation: Let AB be the tower whose
height is 300 m, ie,
A

300m

C 300 m B8

AB = 300m
BC = 300m
So, in right=angled AABC,
tond = Perpendicular
Base
a8
" BC
300
tand = ——
"= 300

So, in right-angled AABC,
BC
tanfl= —
T e
15
1543

tanl =

tané L
anfl = —=
V3
tanf = tan30°
6= 30°
Thus, the angle of elevation of the top of the
tower from the stone is 30%

5. @ The tops of the poles of height 16 m and
10 m are connected by a wire of length [
meters. If the wire makes an angle of 30°

with the horizontal, then [ =
(a) 26 m (b) 16m
() 12m (d) 10m

[Delhi Gov. QB 2022)

6. The angle of depression of a bike parked on
the road frem the top of a 90 m high pole is
60 degrees. The distance of the bike from the

pole is:
(a) 2043 m (b) 90 m
(c) 15/3m (d) 30V3m

Ans. (d) 3043 m
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Explanation: Let AC = 90 m be the height of
the pole. Angle of depression = 60°

90m

We know, Z#DCB = #ABC (Alternate angles)

tanB0® = A—C

AB
.20
T AB

80

AB=
5B

90

3

=
N

3

3

a0y3

AB= 3043 m
Thus, the distance of the bike from the pole is

3043m.

7. The ratic of the length of a tower and its
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8. If the angle of depression of an cbject from a
temple is 30% and the distance of the object
from the temple is 45 m, then the height of

the temple is:
{a) 453 m ib) 153 m
(9 20m (d) 2043 m

Ans. (b) 15v3 m

Explanation: Let PQ = hm, be the height of the
temple and angle of depression = 30°

30

Q 45m R
We know, £5PR = ZQRP (Alternate angles)
InAPQR,  tan30°= %
1 h
3 as
he22
V3
= 15\1'5
h=15{3m

So. the height of the temple is 15~,,'§ m.

9. @From the top of a 15 m high building the
angle of elevation of the top of a tower is
30° and the angle of depression of its foot is
45° then the height of the tower is:

shadowis +3 : 1. The altitude of the sun is:
(a) 0° (b) BO°
(c) 30° (d) 45°
Ans. (b)) 60°
Explanation: Let AB be the tower and BC be its
shadow.
A
1]
B
AB
In AAB tanfl = —
n C, an e
_¥
1
= tanG0®
= 8 = 60*

So, the altitude of the sun is 60°

(@) 5(3+v3)m
() 15(1+ J3)m

10. A 20 m long wire

(b) 15V3 m
(d) 5¥3m

touches the tower at a

height of 1013 m_ The angle which the wire

makes with the horizontal is:

(a) 30°
(<) 60°
Ans. (c) 60°

(b) 45°
(d) 90°

Explanation: Let AB be the tower and AC be

the wira.
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Wire
Tower
10 m 20m

[] O\
B Cc
In AABC
AB

1043

ind =
sin 20

sinf = ﬁ
2
sind = sin60°
8=60°
So, the angle which the wire makes with the
horizontal is 60°.

11. The angle of elevation of the top of a 10 m
high tree at a point 10 m away from the
base of the tower is:

(a) 90° (b) 60°
(c) 30° (d) 45°
Ans. (d) 45°

Explanation: Let AC = 10 m be the height
of the tree and AB = 10 m be the distance
between tree and the tower.

C

10m

A 10m B

In AABC, o

tanf =
10
10
tanf=1
= tanf = tan 45°
0=45°

Hence, the angle of elevation is 45°.
12. The top of two transmission towers of

heights 30 m and 24 m are connected by a

wire. If the wire makes an angle of 60° with
the horizontal, then the length of the wire is:

(@) 4V3m ®) 53m

© 23m d) 6¥3m

Ans. (a) 49N3 m

Explanation: Here, CD=30m
[height of big tower]

AB=24m
[height of small tower]

24m 24 m

>

In ABDE,

BD=4\3m
= The length of wire is 43m.

13. If the angle of elevation of the top of a tree
at a point 15 m away from the base of tree
is 45° then the height of the tree is:

(@) 15m (b) 10m
(c) 20m (d) 17 m
Ans. (@) 15m

Explanation: Let AC = x be the height of the
tree, AB = 15 m and angle of elevation = 45°
C

45°
A 15m B
In right AABC, we have

tand = AC
T AB

tand5° = X
15

x=15m
AC=15m
Hence, the height of the treeis 15m.
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14. If the height of the tower and the distance

Ans.

from the tower's foot to a point is increased
by 10% then the angle of elevation on the
top of the tower is:

(a) decreases

(b) do not change

(c) increase

(d) none of the above

(b) do not change

Explanation: We know, for an angle of elevation 6,
Height of the tower

tanf =
Distance from the point

If we increase both the values, there will be no
change in the angle of elevation.

15.®A man while walking on a hot day, noticed

how the length of his shadow changes with
the sun's altitude.

If the height and the length of the shadow
of a man are the same, then the angle of
elevation of the sun is:

(a) 45° (b) 60°
(c) 90° (d) 120° [Diksha]
16. Several cars were parked near a tall tower.

Pragya told her friend that she can find out
the height of the tower without actually
measuring it. She reasoned that she can do
it by using her knowledge of trigonometry.

The angle of depression of a car parked on
the road from the top of a 150 m high tower
is 30° The distance of the car from the tower
(in metres) is:

(a) 5043
(©) ISOVIS

®) 15043
@ 75

Ans. (b) 15043

17.
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Explanation: Here, AB is a tower of height 150 m.
A

In AABC,
AB
tan 30° = —
" BC
1 150
= | Jp—
3 BC
= BC = 150y3m

Hence, the distance of the car from the tower is
15043 m.

The kite flying festival in India falls on 14"
of January every year, marking the arrival
of spring and the transition of the sun into
the Makara Rashi (the Capricorn zodiac
sign). In quite a few states in India, Makar
Sankranti is considered as a major harvest
festival. Kite-flying on Independence Day is
a tradition in North India, especially in Delhi,
Lucknow, Bareilly and Moradabad.

Ramesh was flying the kite at a height
of 30 m from the ground. The length of
string from the kite to the ground is 60 m.
Assuming that there is no stack in the string,
then the angle of elevation of then the kite
at ground is:

(a) 45° (b) 30°
(c) 60° (d) 90°
[Mod. CBSE 2012)
Ans. (b) 30°

Explanation: Here,
AB = 30 m (height of kite)
AC = 60 m (length of kite string)
A

&
& 30m

A
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AB
In AAB ind = —
n C, =in e

= sin@ = 3 S
T 60 2
+sin30°=1
= sin @ = sin 30° <8N S0 = 2
= a =30°
So, the angle of elevation of the kite at the
ground is 30°
18. In the AABC shown below, #X: sY=1:2.
C
B A
Whatistan X 7
@ — )1
3
—
+3
@ < @ 3
[CBSE Question Bank 2022)
Ans. (a) 1
3
Explanation: £B =90

So, X4+ LY+ £B = 1807
(Angle sum property of triangle)
- X 2 =907
Let the common measure of angles be Z
1Z + 27 =90°
[ratio £X: 2% =1:12]
37 =90°
Z=30°
X=1Z=30°
and Y =2Z=60"
- tan X =tan 30°

1
tanX = —

)

Fill in the Blanks

b |- R—— is the line drawn frem the eye of an
observer to the point in the object viewed by
the observer.

Ans. The line of sight

Explanation: The line of sight is the straight
line from the cbserver's eye to the object

20. The ratic of the length of a pole and its
shadow is 1 : 1. The altitude of the sun is

Ans. 45°
Explanation: Let AB be the pole and BC be itz
shodow.
it
a
C B
InAABC,  tang= 2B -1
BC 1

tonf = tand5®
A =45°

21. @"If the angle of elevation of the top of a
tower from a peint on the ground, which is
60 m away from the foot of the tower, is 45°
then the height of the tower is ... -

22. If the length of the shadew of a building is

Ans. increasing
Explanation: See the following figure:
A
30° 60"
] [S B

Az the shodow reaches from point D to C
towards the direction of the building, the angle
of elevation increases from 30 to 60°

True/False

23. If a man standing on a platform 3 metres
abowve the surface of a lake observes a cloud
and its reflection in the lake, then the angle
of elevation of the cloud is equal to the
angle of depression of its reflection.

[CBSE 2010]
Ans. False.
Explanation: Let @ man be stonding on a
plotform at point F, 3 m abowve the surfoce of
the lake OQ. A cloud is observed at point C. Let
the height of the cloud from the surface of the
plotform be h.
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h+3

In AMPC, tan ;= — = L
P
o h
= M= tang, -0
In ALPM,
M OL+OM  h+E
tanf:= — = -—
P PhA Pha
h+6 )
= PM = tang, (if)
From eq. (i) and eq. (i), we get
h  h+B

tltlﬂﬂ1 tand,

= tan Bs = [%}tﬂn 8y

Hence, By =84,

24. The angle of elevation of the top of a tower
is 30% If the height of the tower is doubled,
then the angle of elevation of its top will
also be doubled. [NCERT Exemplar]

Ans. False.
Explanation: We know that,

Perpendicular

Bose

Let AC be the tower with height hand BC = x
In AABC,

and =

A

A F
B ¥ [+

ton 30° = E = t

BC «x
[Here, perpendicular, AC = h and base, BC = x]
1 h
= == ]
B m

*
When height of the tower is doubled ie, AC = 2h
In AXBC,

A
Zh
o [ ]
B x [
A'C' 2h
N = — = —
"B T

[Here, perpendicular AC' = 2h and base BC' = x]

= tan® =3xh

X
2 x
= —x— [Using eq. ()]
x 3
2
= tﬂﬂﬂ:ﬁ
e 2
But, tan 60° = /3 # —
V3

So, 6= 60°
Hence, the required angle is not doublad.

25. ® if the height of a tower and the distance
of the point of observation from its foot,
both, are increased by 10%, then the angle
of elevation of its top remains unchanged.

[MCERT Exemplar]

26. The length of the shadow of a tree 20 m lang
is 2043 m, when the sun's angle of elevation
is 30%

Ans. True.

Explanation: Let PQ = x m be the length of
the shaodow of the tree and QR = 20m be the

height of the tree.
R
20m
4l
pe—1>x—>Q

1 =£
TR
PQ = 2043 m

27. A kite is flying at a height of 15 m from the
ground. The angle of elevation of the kite at
the ground is 60, then the length of the string

from the kite to the ground is 1043 m.
Ans. True.
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Explanation: Let ABE = 15 m be the height of
the kite from the level of ground and angle of
elevation = 60°

A

length of strin
J y 15m

In AABC, sinfl = E
AC
sinB0® = E
AC
B_1s
2 AC
30
AC = —
V3
AC = 1043 m

Assertion Reason

Direction for questions 28 to 31: In guestion

number 28 to 31, a statement of Assertion (A) is

followed by a statement of Reason (R). Choose
the correct option as:

(o) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (4).

(b) Both assertion (A) and reason (R) are true
but reason (R) is not the correct explanation
of assertion (A).

(c) Assertion (A) iz true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

28. Assertion (A): In the figure, if BC = 20 m,
then height AB is 11.56 m.

A
] 307
C
Reason (R):  tan0= AB_perpendicular
BC base

Ans. (o) Both assertion (4) and reason (B) are true
and reason (R) is the correct explanation of
assertion (4).

Explanation:
AB AB
0= —=—
tan =20
AB—L 20= 20 =1156m
B R W -

Hence, both assertion ond reason are true and
reason is the correct explanation of assertion.

29. I@.nﬂu.-smr'l:inr.\n {#): If the length of shadow of
a vertical pole is equal to
its height, then the angle of
elevation of the sun is 45%
According to Pythagoras
thearem, h* = [ + b2, where
h = hypotenuse, | = length
and b = base.

30. @Asmrtiun {#): The ladder 20 m long makes
an angle 80° with the wall,
then the height of the point
where the lodder touches
the wall is 15 m.

For an angle 0,

Reason (R):

Reason (R):

base

cosfl = —————
hypotenuse

31. Assertion (A): The joker in a circus climb
a rope of 10m long which
is tied from the top of a
vertical pole to the ground.
The angle made by the rope
with the ground level is 307,
then the height of the pole

is 5m.

Reason (R): For an angle 0,

hypotenuse
perpendicular
Ans. (c) Assertion (4) is true but reason (B) is false.
Explanation: Let AE be the vertical pole and

AC be the rope of 10 m long, making an angle
of 30° with the ground.

sind =

A

In AABC,
gin 30° = E
AC
1 AR
210
= AB=5m

Hence, assertion is true but reason is false.
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@ASE BASED Questions (CBQs))

[ 4 &5 marks ]
Read the following passages and answer the

questions that follow:
32. An observer on the top of a 30 m tall light

lighthouse = 30° the angle of elevation
from D to the top A of the lighthouse AB is
also 30°. We have to find the distance of
the ship from the base of the lighthouse

house (including height of the observer)
observes a ship at an angle of depression 30°
coming towards the base of the lighthouse
along a straight line joining the ship and the

ie, BD.
As AABD is a right triangle, right angled at
B,

base of the lighthouse. The angle of depression ton 30° = AB
of the ship changes to 45° after 10 seconds. BD
A o = 1 _ .3—0.
3 " 8D

= BD =30y3m

© ® 30(3-1)m
Explanation: The distance between the

ships after 10 seconds
=CD=BD-BC= 30y3-30
=30(3-1)m
(A) The distance of the ship from the (D) (c) 3( J:?- -1)ms™
base of the lighthouse when angle of Explanation: Speed of the ship
depression is 30°, is: _ Distance travelled by the ship in 10s
(a) 30y3m (b) 1043 m 10
10 s

©30m @ T\Em ==%..--:‘“3‘--‘1%—12=3(J§-1)ms-1

®) @ The distance of the ship from the
base of the lighthouse after 10 seconds
from the initial position when the angle

33.

Trigonometry in the form of triangulation
forms the basis of navigation, whether it is by
land, sea or air. GPS a radio navigation system

of depression changes to 45° is: helps to locate our position on earth with the
(a) 10\16'“ (b) 30J§ i help of satellites.
10 A guard, stationed at the top of a 240 m
(0 ?v{a m (d) 30m tower, observed an unidentified boat coming
X . towards it. A clinometer or inclinometer is
(€) The distance between the two positions an instrument used for measuring angles or
of ship after 10 seconds is: slopes(tilt). The guard used the clinometer to
(@) 30m (b) 30(J§ -1)m measure the angle of depression of the boat

© 10y3+1)m @ 30(341)m
(D) The speed of the ship is:

(a) 10 ms™ (6) 30(\/3 + 1)ms™?

©3(3-1)ms?  (d) 303 - Yms™
(E) @ The time taken by the ship to reach

the base of the lighthouse from the

instant the angle of depression is 45° is:

(@ 3(/3-1)s () 56/3-1)s

(©) 10(v3+1)s @) s(\3+1)s

Ans. (A) (@) 303 m

Explanation: As the angle of depression
of the ship from the base of the

coming towards the lighthouse and found it to
be 30°

(Lighthouse of Mumbai

Harbour.
credits - Times of India Travel)

Picture
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(A) Draw a labelled figure on the basis of the
given information.

(B) Calculate the distance of the boat from
the foot of the observation tower.

©) @After 10 minutes, the guard observed
that the boat was approaching the
tower and its distance from tower

is reduced by 240(y3 - 1)m. He
immediately raised the alarm. What was
the new angle of depression of the boat
from the top of the observation tower?
[Mod. CBSE Term-2 SQP 2022]

®) InAPTR, mn30°-27‘°

= x=240{3m
[CBSE Marking Scheme Term-2 SQP 2022]
Explanation: Let PQ be the 240 m high
tower and B be the position of boat.

ZXPB = APBQ =30°

and PQ =240m
So,in APBQ,
ton30°=%
. L.
V3 BQ
= BQ=240J3.

Hence, distance of the boat from the foot
of observation tower is 240\{5 m.

34. Consider a telecom tower BC fixed on top of a

building AB. The distance between the base of
the building and point P on the ground is 48 m.
From the point P, the angle of elevation of the
top of the building B is 30° and the angle of
elevation of the top of the tower C is 60°

The height of the building, AB is:

(@) 32V3m (b) 16\3 m

(© 483 m (d) 243 m

The angle of depression from the top of
the tower to the point P is:

(a) 30° (b) 45°

(c) 75° (d) 60°

@ Distance of the top B of the building
AB from the point P is:

(@)3243m () 1643 m
(©48\3m (d)96 m

Height of the telecom tower BC is:

(@) 483 m ®) 16V3m

© 32V3m (d) 48 m

@ Distance of the top C of the telecom
tower BC from the point P is:

()96 m ®) 323 m
(c)48m (d)24m

®) 16¥3m

Explanation: As ABP is a right triangle
right- angled at A,

:.tan30°=%
= 1 :E
N
48 _\3
AB =
— EXv;
=16J§m
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(B) (d)60°
Explanation: As the angle of elevation of
the top C of the tower BC from the point
P is 60°, the angle of depression from the
top of the tower to the point P is also 60%

) (c) 3243 m

Explanation: Height of the telecom
tower = BC.
= In ABPC,

AC

tan 60 =P

AC
= =7

=  AC= 483

So, BC=AC-AB
=483 -1643
=323 m

35. An inclinometer is an instrument which is

used for measuring angles of slope, elevation
or depression of an object, with respect to
gravity's direction.

The angle of elevation of an aeroplane from
a point P on the ground is 45% After flying for
15 seconds, the angle of elevation changes
to 30% If the aeroplane is flying at a constant
height of 2500 m, then answer the following
guestions:

(A) @ Draw a labelled figure on the basis of
the given information.

(B) @ Caleulate the distance covered by the
plane during the period of cbservation.

{C) What is the averoge speed of the
aeroplane? [Use /3 = 1.73]

Ans. (C) We have,

Distance AA'=2 SD'D'[\IE- ) m
and Time taken = 15 sec
». Speed ofthe plone

Distance covered
Time taken

_ 2500(+/3 - 1)
15

Ans. (4) P

CH 9 SOME APPLICATIONS OF TRIGONOMETRY

_ 2500(1.73-1)
- 15
=12167 mfsec

Hence, the averoge speed of the
aeroplone is 121.67 m/sec.

36. We all have seen the girplanes flying in the

sky but might have not thought of how they
actually reach the correct destination. Air
Traffic Control (ATC) is a service provided
by ground-based air traffic controllers who
direct aircraft on the ground and through
a given section of controlled airspace, and
can provide advisory services to aircraft in
non-controlled airspace. Actually, all this
air traffic is managed and regulated by
using various concepts based on coordinate
geometry and trigonometry.

At a given instance, ATC finds that the angle
of elevation of an airplane from a point on the
ground is 60° After a flight of 30 seconds, it is
observed that the angle of elevation changes
to 30° The height of the plane remains
constantly as 300042 m Use the above

information to answer the guestions that
follow:

(&) Draw a neat labelled figure to show the
above situation disgrammatically.

(B) What is the distance travelled by the
plane in 30 seconds?
ORrR

Keeping the height constant, during the
above flight, it was observed that after

15(+/3 -1) seconds, the angle of elevation
changed to 45° How much is the distance
travelled in that duration?

(C) @ What is the speed of the plane in km/hr?
[CBSE SQP Std. 2022]

|

300045m

B

A B [ ]
P and Q are the two positions of the plane

flying at a height of 300043 m. A is the
point of observation.
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PB
(B) In APAB, tan60° = B

Or

/3 - 30003
AB

So AB = 3000m
tan30° = %
AC

1 30003
B " AC
AC =9000 m
distance covered
= 9000 - 3000
=6000 m

OR

P 0)

300043m

A c ¥

In APAB, tan60°® = E
AB

5 3000v3
AB

So AB = 3000m

Or

tand5° = E
AD

300043
AD

AD = 300043 m
distance covered
= 300043-3000

= (3000y3-1) m
[CBSE Marking Scheme SQP Std. 2022]

37. Lakshaman Jhula is located 5 kilometers

north-east of the city of Rishikesh in the Indian
state of Uttarakhand. The bridge connects
the villages of Tapovan to Jonk. Tapovan is
in Tehri Garhwal district, on the west bank
of the river, while Jonk is in Pauri Garhwal
district, on the east bank. Lakshman Jhula is
a pedestrian bridge also used by motorbikes.
It is a landmark of Rishikesh. A group of Class
X students visited Rishikesh in Uttarakhand

on a trip. They observed from a point (P) on a
river bridge that the angles of depression of
opposite banks of the river are 60° and 30°
respectively. The height of the bridge is about
18 meters from the river.

Based on the above information answer the
following questions.
(A) @Find the distance PA.
(B) Find the distance PB.
(C) Find the width AB of the river.
OR
Find the height BQ if the angle of the
elevation from P to Q be 30°
[CBSE SQP Basic 2022]

PB
1 18
= _ ——
2 PB
= PB =36m
PC
60° = —
© tan AC
18
= = —
J- AC
= AC :6\6 m
tan 30° =6\(§
= 1._18
J3 CB
= CB=18Y3 m
Width AB =AC+CB

= 63+18y3=24{3 m
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OR (B) The height of the tower AB is:
RE=PC=18mandPR=CB= 18y3 m (@ 4043 m ) 6043 m
tan 30° = 28 (€) 12043 m (d) 120 m
= (© ® The height of the building CD is:
= %= _gj_ (@) 120{3 m (b) 120(3-1)m
- Q: _ ;3 m3 (© 12003+ )m  (d) 60(3-1m
(D) Difference in height of the tower AB and
o8 = g: :lm =18+18 building CD is:
Hence, height BQ is 36 m. (@) 120(3-1)m (b)) 12043 m
[CBSE Marking Scheme SQP Basic 2022] (c) 60m (d) 120 m

(E) @ The distance of the straight line
joining the top of the tower AB and the
bottom of the building CD is:

38. The horizontal distance between a towers
AB and a building CD is 120 m. The angle of
elevation of the top of the tower AR from the

240 120
top and bottom of the building CD are 45° and (c) 240 m (6) 120 m
(c) 60 m (d) 12043 m
Ans. (A) (b) 60°

Explanation: The angle of depression
of the bottom of the building CD as seen
from the top of the tower AB is equaol to
the angle of elevation of the top of the
tower AB as seen from the bottomn of the
building CD ie. 60°

® (0 1203 m
Explanation: Height of the tower = AB.

In AABC,
AB
tan 60° = e
AB
= \II'_ = m
= AB =120¥3 m
(D) (d) 120m
(A) The angle of depression of the bottom Explanation: Difference in height of tower
of the building CD as seen from the top AB and building CD = AB- CD
of the tower AB is: =AB-AE=EB=120m
(a) 30° (b) 60° [Using part (O)]
(c) 45° (d) 15°
(VERY SHORT ANSWER Type Questions (VSA))
[1mark]
39. @ In the figure, the angle of elevation of the A
top of a tower from a peint C on the ground,
which is 30 m away from the foot of the
tower, is 60°. Find the height of the tower.
[

B 30m L [CBSE 2020]
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40. @ A pole casts a shadow of length 2\5 m
on ground, when the sun's elevation is 60°.
Find the height of the pole. [CBSE 2015]

41. India is one of the most vulnerable countries
to getting hit by tropical cyclones in the
basin, from the east or from the west. On
average, 2-3 tropical cyclones make landfall
in India each year, with about one being a

severe tropical cyclone or greater.

A tree breaks due to storm and the broken
part bends so, that the top of the tree
touches the ground where it makes an angle
30° 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

from where it is broken. [CBSE SQP 2020]
Ans. 3
|
I
|
I
I
I
I
A
30°
B s Cc

AB

tan 30 ° = —

- BC

1 _AB

3 8

8

AB = metres
33

Height from where it is broken is 785 metres.

[CBSE Marking Scheme SQP 2020)

42. Raju, a painter, has to use a ladder to paint
the high walls and ceiling of homes. When
Raghu was observing Raju paint his house,
he told his friend that he can calculate the
height of the wall upto the point where the
ladder reaches by using his knowledge of
trigonometry.

7
/.~/ =
% < *
- /'1’/ - o pad
e s
—
e ey § ;_.-—-"'1:
_.u:’_ - 3
T ——— — -:___"-
et T - R A
-' S —
e o > ey
e  —— T )
e L0 G O
ey A ) e SN W i S
e —— T 50 e e
; e

Raju used the ladder 15 m long that makes
an angle of 60° with the wall. Find the
height of the point where the ladder touches
the wall.
[CBSE 2017]
Ans. Let AC be the ladder of length 15 m, which is
at the height AB ie. 'h’ m from the ground.

The ladder makes an angle of 60° with the

wall
-~ ZCAB = 60°
Now, in AABC,
60°
&
o
C
AB
60° = —
cos AC
= 1 _ h
2 15
= h=75m

Hence, the height of the point where the
ladder touches the wallis 7.5 m.

43.Two friends Ajay and Pranjay were
discussing how it is possible to find out the
heights of the tall towers or buildings by
using their knowledge of trigonometry.
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Ans.

The tops of two towers of heights 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.

[Delhi Gov. QB 2022, CBSE 2015]
Let EA and DB be the two towers of heights
x and y respectively and C be the point of
observation.

i |
| N

Aed—> c «<d—> 8
Since, point C lies at centre of the line joining
the base of two towers.

s AC =CB =d (say)
In AACE,
AE
30°= —
tan AC
e 1. .
V3 d
d
= X = ()
In ADCB, 7;
. BD
tan 60° = BC
=4
= J3 y
= V3d =y i)

d
Now xys= ﬁ
J3d
=3 [Using ) and ()]
1
Th ==
us, xy=3

44. The angle of depression of a car standing

on the ground, from the top of a 85 m high
tower is 45° Find the distance of the car
from the base of the tower.

N

A4

c B
Let AB = 85 m be the height of the tower and
angle of depression is ZDAC = 45°.

Then, ZACB = ZDAC = 45°
[alternate angles]
Now, in right-angled AABC,

tand5® = AB
BC

1= E
BC
BC=85m
Hence, the distance of the car from the base of
the toweris85m.

45. A circus artist is climbing a 15 m long rope,

which is lightly stretched and tied from the
top of a vertical pole to the ground, then find
the height of pole, if the angle made by the
rope with the ground level is 30°.

Ans. Let AB be the vertical pole and CAbe the 15m

long rope such that its one end A is tied from
the top of the vertical pole AB and the other
end Cis tied to a point CB on the ground.

A

30°
Cc B

sin30° = A8
AC

In AABC,

N =
]
5l&
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AB= —

AB=75m
Hence, the height of the pole is 7.5 m.

46.A ramp for disabled pecple in a hospital have
slope not more than 307 If the height of the
ramp be 4 m, then find the length of ramp.

R

Ans. T
4 m
/)
B
Let PR be the length and RQ be the height of
the ramp.

Then, ZRPQ =30 and RQ = 4 m
In right-angled APQR,

. RQ
30° = —=
SN PE_

1_RQ
2 PR
1 4
2 PR
PR=8m

Hence, the length of the rope is 8 m.

47. @ The figure shows the observation of point
C from point A. Find the angle of depression
from A.

Ce—5m——>

(SHORT ANSWER Type-| Questions (SA-1) )

[ 2 marks ]

48. The ratio of the length of a vertical rod
and the length of its shadow is 1;J§ . Find
the angle of elevation of the sun at that

[CBSE 2020]

Ans. Let AB be the rod and AX be its shadow when
the angle of elevation of the sun is 8.

Let h be the length of the rod.

moment.

B

Rod h

F

A |

X Shadow

b

Then, itz shadow is +/3h.

Mow, in AABX
AB h
tanfl s — = —
AX \3h
= ton 0 1
:]
= tan @ = tan 30°
= 8 =30%

Hence, the angle of elevation of the sun is 30°

49, A flagpole casts its shadow that is 25 m
leng, on the ground. The angle made by the
tip of the flagpole and the tip of its shadow
on the ground is 45° Find the height of the
flagpole. [British Council 2022]

flogpole

45° [

25 metres

Opposite side
Adjocent side

Tan 45° =

_ Height of the flogpole
) 25

_ Height of the flagpole
25

Height of the flagpole = 25 m.

1

50. When the shadow of a pole ‘h’ metres high is
% metres, what is the angle of elevation

of the sun at that time? [CBSE 2014)
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Ans. Let AB be the pole of height 'h" metres and BC o

fh

be its shodow of length — m.

Also, let angle of elevation of the sun at that

time be 6. Vs [
A ¢ 100m B
s ZACB=30%and BC=100m
W m InAABC,
tan 30° = AB
E 3 BC
G L 1
Now, in A ABC, 3 " 100
tane = 28 _ AE:E E .4"_ IEIEI\E
BC BB B3
h 3h =
= tan@ = Jh = E =3 Hence, the height of the flogstaffis 10';"3
3
54. A 1.6 m tall girl stands at a distance of
= tan @ = tan 60° [~ tan 60° = /3] 3.2 m from a lamppest and casts a shadow
8 = B0° of 4.8 m on the ground. Find the height of the
= = lamppost.
Hence, the angle of elevation of the sun at that

Ans. Let AB be the girl and BM be her shadow.

time is 607
e Similarly, let PQ be the lamppost and OM be
51. @ In the figure, AB is a 6 m high pole and CD E&heng;:m Also, let B be the angle of elevation
is a ladder inclined at an angle of 60" to the ’
herizental and reaches up to a peint D of P
pole. If AD = .54 m, find the length of the
ladder. (Use 3 =1.73)
32m
A
A 6 e
oN Qe3iim3>Bed4Bm=>
Em
l AB = 16mBM=48m 0QB=32m
B C  [CBSE2016] and - M=0
So, QM = QB + BM
52. {® A ladder is placed along a wall of a house =32+48=8m
such that its upper end is touching the top Now in AABM
of the wall. The foot of the ladder is 2 m )
away from the wall and the ladder makes tand = A—E = E = 1 )
an angle of 60" with the level of the ground. Also, in APQM, BM 48 3
Find the height of the wall. [CBSE 2017]
tano = 22 = PQ
53. A vertical flagstaff stands on a horizontal oM 8
tower. From a peint 100 m from its foot, the 1 PQ
angle of elevation of its top is 30°. Find the = 38 [From (1)]
height of the flagstaff. [CBSE 2016] a
Ans. Let AB be the vertical flagstaff, point C be the = PO = 3 =267 m
int of ob i the di f 100
poirt of abservation at the cistance o m Hence, the height of the lamppostis 2.67 m.

from the foot of the tower of flagstaff.
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55. The shadow of a 5 m long stick is 2 m long.

At the same time, find the length of the
shadow of a 12.5 m high tree.

Ans. Lat AB be the stick and BC be its shadow.

58.

Ans.

s AB=5mand BC=2m
Let angle of elevation of the sun at thot
morment be 8.

= In AABC,
AB
tan@ = —
an aC
A
Stick
i
C  Shadow
&
tan@ = = o
= an 3 ﬁ}l

Mow, let PQ be the tree, 12.5 m high and QR be
its shadow, x m long.

Since, angle of elevation of sun in both the
coses is some (os both shodows form at the
same time),

So, in APQR
P
Tree
A |
R Shodow @
tan@ = é%
5 125
= 2 =R
~ OR = 2w 125
5
=5m

Hence, the length of the shadow of the tree
is 5 m.

56. A portion of 60 m long tree is broken by a

tornade and the top struck up the ground
making an angle of 30° with the ground level.
Find the height of the broken part of the tree.

Ans. Let AB be the tree and C be the point on it

from where it is broken, so that the top A of the
tree touches the ground ot point AL

A

C 60rm

30°

A

AB= B0 m, ZCAB = 30°

Let BC =x
Then, AC=AE=BC=60=-x
AC=AC=60=x
Mow, in AXBC
BC
in30° =
sin A
1 X
= -
2 60=x
= Ix=60-x
= 3x =60
= ¥=20
So, AC=60-x
=60=20=40m

Hence, the height of the broken part of the tree
is 40 m.

57. @) The ratio of the height of a tower and the

length of its shadow on the ground is +3:1.
What is the angle of elevation of the sun?
[Dikshal]

(SHonT ANSWER Type-Il Questions (SA-u)j

[ 3 marks |

An observer, 1.5 m tall, is 28.5 m away from
a 30 m high tower. Determine the angle of
elevation of the top of the tower from the
eye of the observer. [CBSE 2017)

Let. the angle of elevation be 8, AB be the
observer, EC be the tower and AC be the
distonce between the tower and the obsarver,

a0m
2B5m

[+]
B ——Z8s m—|"
15 rnI I

A 285m c

Sm
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S0, AB=15mEC=30mand AC=285m

CH 9 SOME APPLICATIONS OF TRIGONOMETRY

C

Then, ED =EC-DC
=30-15
[+ AB = CD]
=285m
and BD =AC=285m
Mow, in ABDE
tan @ = E=E=
BD 285
ton @ = tan 45° [+ tan 45° = 1]
= 8 =45*%

Hence, the angle of elevation is 45°

59. Two vertical poles of different heights are
standing 20 m away from each other on
the level ground. The angle of elevation

of the top of the first pole from the foot
of the second pole is 60° and angle of

elevation of the top of the second pole from
the foot of the first pole is 30% Find the
difference between the heights of two poles.

(Take /3 = 1.73)

[CBSE Term-2 SQP 2022)
P
R
)
X
" &0°
Q 20m 8
u
In APQS, 60° = =
nAPQS, tan 20
= y-‘znﬁm
InARSQ, tan30° = =
n ARSQ n >0
20
= x-:,?-'m
y-IIEU\E—E
3
:£:40J§
33
=23.06m

[CBSE Marking Scheme Term-2 SQP 2022)
Explanation: Let AE and CD be the two poles

with AB > CD.

= ZADB = 60° £CBD=30%and BD =20m

ED

A—I0m—e
Mow in AADE,
AR
BD

= \.E:%

- AB = 2043 m

tan 60° =

Similarly, in ABCD.

cD
tan 30° = BD
cD
20
20
A m
Mow, difference in heights of two poles

=AB-CD

Gl

= D=

- 20

= 2043 -
B

_60-120

Ja
40 3 403

BB 3
_ 40x173
3

=2306m

60. A 1.5 m tall cbserver is looking at the tower
at a distance 20.5 away from the tower.
The angle of elevation between the sight of
observer and top of the tower is 45° Find the
height of the tower. [Delhi Gow. SQP 2022)

Ans. Let CD be the observer of 1.5 m tall And OE be
the tower of 22 m, and the angle of elevation
between the sight of observer and top of the

tower is 45°%
8]
-
22m
B A
205m 15
1 20.5m =m
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Ans.

THE VILLAGE

“We Nurture Dreams’

We know that
Tan A = Dpposit? side tq angle A
Adjocent side
OB
As —
tan a
From the figure,
OB =22-15=205m
BC =205 m
So, we get
205
tan A = m
tan A = tan 45°
= A =45°

Therefore, the angle of elevation is 457,

A window in the building is at a height of
10 m from the ground. The angle of
depression of a point P on the ground from
the windew is 30° If the angle of elevation
of the top of the building from the point P is
607, find the height of the building.

Let AB be the building and W be the position of
window in the building.

A

S WB = lﬂ m, MF“ = ZWF“B = 3'3'“ ZAF“B = ED’“
So, in AWPB

tan 30° = WB
PB
- 1 _10
u"i PE
= PB = 10/3m
Similarly, in AAPB
tan 60° = AB
PB
~ AB
= ==
1043
=% AB=30m

Hence, the height of the building is 30 m.

62.

63.

CH 9 SOME APPLICATIONS OF TRIGONOMETRY

@ The window of a house is h m above the
ground. From the window, the angles of
elevation and depression of the top and
bottom of ancther house situated on the
opposite side of the lane, are found to be o
and [, respectively. Prove that the height of
the other house is h(l + tan o cot [I).

The length of shadow of a person is x m
long when the angle of elevation of the Sun
is 45° If the length of the shadow increases
by (v3-1)m, then find the new angle of
elevation of the Sun.

Ans. Let AB be the person, BC be its shadow when

angle of elevation of Sun is 45° and BD be its

longer shadow:
A

] 45%

D B
—{E -1y »C4+——x —F

Also, let the new angle of elevation of the Sun
ben.

. ZACB=45° ZADB=0,BC=xDC=(+3-1)x.
Mow: in AABC

. AB
tan 45 =E
= 1='IE"—B
x
= AB=x i
and, in AADEB
t1:|n12|l="!"—B
BD
_  AB
"~ BC+CD
_ x
T O
x 1
= tﬂnu_\;@x—\ﬁ
= tan 30°
= 0= 30°

Hence, the new angle of elevation of the Sun
iz 30%

A player sitting on the top of a tower
of height 20 m observes the angle of
depression of a ball lying on the ground as
60° Find the distance between the foot of

the tower and the ball. Take 3 =1732.
[Dikshal
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65.

Ans.

“We Nurture Dreams’

Let AB be the tower and C be the position of
the ball on the ground.
AB=20m
X

W
3

mﬂ
c4 -

W

In this figure,
Due to property of alternate angles, we obtain,
EXAC = ZACB = 60"

Let BC=xm.
Mow;, in AABC,
tﬂnEﬂ“:A—B

BC
- A=2

X

20 2045
= I::IE =T
= =Eﬂx% = 1155m

Hence, the distonce between the ball and the
foot of the tower is 11.55 m.

The shadow of a tower standing on a level
plane is found to be 50 m longer when the
Sun's elevation is 30" than when it is 60"
Find the height of the tower.

[CBSE 2012, 11]

Let DB be the tower with height h m, BC and
BA be its shadows when angle of elevation of
sun is 60® and 30°, respectively.

D Sun

hm

1 A
A€—>3C€<—>B
50m X

Let x be the length of the shadow when angle
of elevation is 60°.

ie, BC=xm
Given that AC=50m
and £DCB = 60%and £DAB = 30°
in ADCB,
B _h
tan 60°= — = =
MEYEEC T
h h
- *= tane0® E -0
[+tan 60° = V3]

CH 9 SOME APPLICATIONS OF TRIGONOMETRY

In AABD,
«_BD _ h
mngﬂ-ﬁ-‘jﬂ+x
:‘E S0+ x
= Jih=504+x
= 1,|‘§.P:|=5l2?+1.lri [Using eqn ([1)]
3
1
= @-—]hﬂo
(5%
3=-1
— |h =50
- )
= h=5—oﬂ
2
= h=25/3m

Hence, the height of the tower is 2543 m

The length of a string between a kite and
a point on the roof of a building 10 m high,
is 180 m. If the string makes an angle

8 with the horizontal level, such that

4
tan O =

3 how high is the kite from the
?

Ans. Let AB be the building K be the position of kite

in the sky and KM be its vertical height.

AB = 10 m, KA =180m, LKAN =0

Given, tunﬂ:i
2 In AAKN,
o= XN_4
AN 3
So, let KM = 4x and AN = 3x

Applying Pythogoras theorem in AAKN, we
have

(AK)? = (KN)? + (AN)?
(180)° = (4x)° + (34)

=
= 32400 = 25x%°
32400
= ST
= x= 324 x4
= (181 x (2P

18« 2=36
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So, KN=4dx=4 x 36= 144 m
~Mertical height of kite
KM = KM + MM
= KM + AB [~*MNM = AB]

=144 + 10 =154 m

@ Concept Applied
= In a right-angled triangle,

Perpendicular

Base
fil-i'yputermsef = fPEJpendl’cufﬂr):+ fﬁasejj

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

68. From a point on a bridge across a river,
the angles of depression of the banks on
opposite sides of the river are 30° and 45°
If the bridge is at a height of 8 m from the
banks, then find the width of the river.

A

B C ]

Ans. Let the width of the river = BD
And the bridge is at a height of 8m from the
banks.

So. CA =8m
ZEAB = 45°
ZFAD = 30°

B D
Since, AC height is perpendicular to BD.
LACB = £ACD =90°
and line EF is parallel to BD
£EAB = £ABC = 45°

(alternate angle)
£fFAD = £FADC = 30°
(alternate angle)
Mow, in triongle ABC
AC
45 = —
tan T
1= i
BC
BC = 8m
In triangle ADC
ton 30° = AC
cD
1_8
“E CD
€D = 843
BD =BC+ CD
=8+ 83

BD = B(1+43)m
Hence, width of river is 81+ \,.E}m .

(LONG ANSWER Type Questions (LA))

[4&5marks]

69. The angles of depression of the top and
bottom of a 8 m tall building from the top
of a multi storied building are 30° and 457,
respectively. Find the height of the multi-
storied building and the distance between
the two buildings. [CBSE SQP 2020]

BE=AE-AE=(h-8m
and AC=DE=xm [Given]
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Alzo,
(Alternate angles)
£ZFBC = £BCA = 45°
(Alternate angles)
Mow;, in AACE,
= tan 45° = E
AC
[ e Perpendlculur]
Base
= 1= ﬂ
x
= x=h []]
In ABDE
= tan 30" = %
ED
1  h-s
= V3 T T
= x= \3(h-8) X0
From (i) and (i), we get
h= 3h-843
V3h-h = g3
h(3-1) = g3
h= B\E
3-1
By3 _\3+1

=B B
h= 4/3(3+1)
h=12+43m

Distance between the two building
x= (12+443)m

[From (0]

[CBSE Marking Scheme SQP 2020]
From a window, 15 m high above the
ground, the angles of elevation and
depression of the top and the foot of a house
on the opposite side of the street are 30°
and 45°, respectively. Find the height of the

opposite house. (Use /3 =1.732)
[CBSE 2017]

CH 9 SOME APPLICATIONS OF TRIGONOMETRY

Ans. Let, AB be the window, 15 m above the ground

71.

and CD be the house on the opposite side of
the street ot a distance BC.
AB=15m,
£DAE = 30°
£LEAC = £ACE = 45°
D
\

h

and

45°

x—)El
|

15m 15m

Il

B e«e——x—>3C

Let the length of DE="h"m
Then, the height of house,

DC=(h+15m
[+ AB=EC=15m]
and BC = AE = x m (say)
Mow, in AABC
AB
tan 45° = —
" BC
= 1=E
x
= x=15
In ADEA
tan30° = 2E
EA
. R
V3 x
X 15
= h=s—==—F
B
-
= % » ﬁ =53
4343
Then, DC=DE + EC
=h+15
=5/3 +15
= 5{»..!'5 + S}m

=5=4732=2366

Hence. the height of the opposite house is
2366 m.

A moving boat is observed from the top of a
150 m high cliff, moving away from the cliff.
The angle of depression of the boat changes
from 60° to 45° in 2 minutes. Find the speed
of the boat in m/hr. [CBSE 2019, 17]
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Ans. Here, AB is the cliff of height 150 m, C and D
are the two positions of a boat.

AB=150m,
ZACB = 60° and ZADB = 45°
Let, the distance BC be 'x' m and CD be 'y’ m.

Now, in AABC,
T
150 m
B €—x—>C<&UY—>D
AB
tan 60° = —
an BC
150
- i
s P 150 0
r
and in AABD,
AB
45°= —
tan 85
ita % 150
X+y
[- BD=BC + CD]
= 150 =x+y
= y=150-x
Using (i), we get
150
y=150-
B
150(y3-1)
3

But, the time taken to cover distance 'y’ or CD

2 1
is 2 minutes ie. — hr or, — h
is 2 minutes ie. r or, 0 r

Distance
Time

150(y3 - 1)

3
1

30
(v3-1)
=150 x 30
33
(V3-1) 3
= 4500 x x
B
= 1500\3(3-1)
Hence, the speed of the boat is

150043(v3 -1) m/hr-

Then,

Speed =

72. @ An observer 1.5 m tall is 20\5maway
from a chimney. The angle of elevation of
the top of the chimney from his eyes is 30°
Find the height of the chimney. [CBSE 2016]

73. Two men on either side of a 75 m high
building and in line with the base of the
building, observe the angles of elevation
of the top of the building as 30° and 60°.
Find the distance between the two men.

(Use /3 =1.73) [CBSE 2016]

Ans. Here, AB is a building of height 75 m. Two men
on either side of it are at the positions C and D.

AB=75m,
ZACB = 30°
and ZADB = 60°
The distance between the two men, CD =BC + BD
A
75m
30° 607
c B D
In AABC,
AB
tan 30° = —
" BC
2 X 78
J3 " BC
= BC= 753
In AABD,
tan 60° = &
BD
75
= \/5 = -BB
75 3 753
= BD= —= x = —_—
B B3
= 25\3
Now, CD=BC+BD
= 753 + 253
=100 x \E‘!
=100 x 1.73
=173
Hence, the distance between the two men is
173 m.

74. ® The angles of depression of the top and
bottom of a 50 m high building from the top
of a tower are 45° and 60°, respectively. Find
the height of the tower and the horizontal
distance between the tower and the

building. (Use y3 =1.73) [CBSE 2016]
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75. The angles of depression of the top and
bottomn of a building 50 meters high as
observed from the top of a tower are 30°
and 60° respectively. Find the height of the
tower, and alse the horizontal distance
between the building and the tower.

[CBSE SQP 2019]
Ans.
X __ L
60° gn- [l
th—50) m
_A o g ¥
F s T
hm
50m 50m
60"
x T * X
| xm +|
Let AR = Building of height = 50 m
RT = tower of height =h m
BT=AS=xm
AB=5T=50m
RE=TR=-TS=(h=-50)m
In AARS,
RS
tan 30° = AS
1
= (h=50) (1)
3 X
In ARBT,
tan 60° = E
BT
h
3=12 -2
x
Solving (1) and (2), we get
h=75% from (2)
L
X= \E
75
=5
= 25,3

Hence, height of the tower=h=75m
Distance between the building and the

tower = 25‘4'5 =4325m
[CBSE Marking Scheme SQP 2019]

76. @ A statue 1.6 m tall, stands on the top of
a pedestal. From a peint 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

(Use +/3 = 1.73). [CBSE 2020]

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

& e
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r el
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=i i
o lgB2m
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i

1

1
-1

I

'y
Ao :I
h?fﬁ : oF
12m
[CBSE SQP 2020]
Ans.
7 )

D

AI B
From the figure, the angle of elevation for
the first position of the balloon £EAD = 60°

and for second position £BAC = 30° The
verticol distance

ED=CB=882-12

=87 m
Let AD = xmand AB=ym.
Then in right & ADE,

tan 60° = E
AD
87
B =3
87

X = E _iy

In right AABC,
tan 30° = E
AB
1 87
BTy
y = 87\3 (i)
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Subtracting (i) and (ii)
87

V3

y-x= BFHE-

17443
v=x= s
Yy-x= SBv'Em

Hence, the distance travelled by the
balloon is equal to BD

Yy-x= 583 m.
[CBSE Marking Scheme SQP 2020]

@ The angle of elevation of an aeroplane
from a peoint A on the ground is 60° After a
flight of 15 seconds, the angle of elevation
changes to 30° If the aeroplane is flying at a

constant height of 150043 m, find the speed
of the plane in kmn/hr. [CBSE SQP 2015]

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 a 20 m high building, find the
elevation of the same bird to be 45°. The boy
and the girl are on the opposite sides of the
bird. Find the distance of the bird from the

girl. (Given /2 =1.414) [CBSE 2019]

Let C be the position of the bird, A be the
position of boy and girl be ot position E on a
20 m high building.

455

Then, AC = 100 m, £CAB = 30% ED =20 m,
ZCEF = 45°
From right ACBA,

BC
in30° = —
sin AC

. 1_8c
2 100
= BC =50m
CF =BC-BF
=BC-ED
=50-20
=30m

Mow,

80.

81.
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From right ACFE,
CF
in45%* = —
sin o
. 13
V2 T CcE
— CE = 3042
= CE=30x1414=4242m

Hence, the distance of the bird from the girl
is 42.42 m.

@ The angle of elevation of an aeroplane
from a point A on the ground is 60° After a
flight of 30 seconds, the angle of elevation
changes to 30° If the plane is flying at a
constant height of 36003 metres, find the
speed of the aeroplane. [CBSE 2019]

A lodder rests against a vertical wall at
an inclination « to the horizental. Its foot
is pulled away from the wall through a
distance p, so that its upper end slides a
distance g down the wall and then the
ladder makes an angle [} to the horizontal.

Show that B=525E=€05¢

sin o= sin By CERT Exemplar]

Ans. Let AE be the lodder at an inclination o to

the horizontal and 50 be its position when it
makes an angle p to the horizontal.

S0.8A=p.BQ=g £BAO = £QS0 =
Let, OQ =xand OA = y.

In ABAO,
COS 0 = G_A
AB
= OA=ABcoso i)
and sino = @
AB
= OB = AB sin i (1)]
In AQSO,
s
cosfl = =—=
"=5Q
= 05 =50Q cosp = AB cosp  _.{iil)
and oQ

Sinﬁ:g
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= 0Q =80sinf=ABsinp  _{iv)
Mow, SA =05-A0
= = AB cos fi - AB cos o
p =AB (cos i - cos o)
and BQ =BO-0Q0
= AB sin - AB sin p
= q = AB (sin o -sin )

Dividing eq" (v) by eq" (vi), we get
P _ ABlcosp-cosa)
AB (sin o = sin§)

g
p _ cosp-coso
q sina=ginfl

Hence, proved.

83.

= 20=60~-y

= u=40

Hence, the width of the river is ED\E m and the
height of the other pole is 40 m.

The lower window of a house is at a height
of 2 m above the ground and its upper
window is 4 m wvertically above the lower
window. At certain distance the angles of
elevation of a balloon from these windows
are observed to be 60° and 30" respectively.
Find the height of the balloon above the
ground.

[NCERT Exemplar]

Ans. Let B be a balloon at a height of H metres from

the ground, W, be the lower window and W,

82.

Ans.

There are two poles, one each on either
bank of a river just opposite to each other.
One pole is 60 m high. From the top of this
pole, the angles of depression of the top
and feot of the other pole are 30° and 60°
respectively. Find the width of the river and
the height of the other pole. [CBSE 2019)

Here, ABE and CD are two poles on the either
bank of the river. AC is the width of the river.

be the upper window:
s PWy=2m, PWs= 4 m £AW,B = 60° and

.................... B
F 3 Iy s
GO 60y
b —T30" ¥
T T B0m
u u
l GO° iﬂ w
C A
AB =60 m,
£FBD = #BDE = 30°,
and £FBC = #BCA = 60°
Let the height of other pole be y m.
ThEFI. CD = AE - y
BE=AB-AE=(60-y)m
Mow, in AABC,
tan 60° = ﬂ
AC
60
= =%
60 3
ACs — = —= 2043
- B E=0B
And, in ABED,
BE
tan 30° = —
an DE

- 7 %A

[+ AC=DE= 20v3]

£CW4B = 30°
B
Wy
(Upper Ca
window)
4
4m H
o X
window)
Zm 2
P< x >0
So, OA =PW; =2m
and AC =PW,;=4m
. BC = 0B - (AC + AQ)
=H=-(4+2)
=H-6
Let OP =AW, =CWs=xm.
|ﬂﬂBW1ﬁ|.
tan60° = oA _BC+CA
WIA WIA
- J3= H=6)+4
X
- w= H= 2
V3 )
In ABW-C,
tan30° = 2S¢
W,C
1 H-6
— —
Vi oox
- x=3(H - 6) i)
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From egn (i) and (i), we get

BH-p) =H=2
N

3(H-6)=(H-2)
3H-18 =H-=-2
ZH=16
H=8
Hence, the height of the balloon is 8 m from
the ground.

v

@ A man in a boat rowing away from a
light house, 100 m high takes 2 minutes to
change the angle of elevatien of the top of
the light house from 60" to 30°. Find the
speed of the boat in meters per minute.

[Use /3 =1.732] [CBSE 2019]

The shadow of a tower at a time is three
times as long as its shadow when the angle
of elevation of the sun is 60 Find the angle
of elevation of the sun of the longer shadow.

[Dikshal
Let AB be the tower of height h m, AC be its
shadow at elevation of the sun of 60° and AD be

its shadow, which is three times of shadow ALC.
B

T

h

i] 60" Jv

o Ct— ¢ —3 A
£ A o
Let AC =xmand £ADB = 6.
Then, AD =3x
In ABAC,
AB = tan 60°
AC
h
e —_ =
~ =3
= h= u"ik‘ _.m
In ABAD,
E =tan @
AD
h
— =tan @
™ an
=
Jf\lg .
=tan @
A an [using (i)
= tanﬂ—i—tunxl“
V3
Thus, a=30°

Hence, the angle of elevation of the sun of the
longer shadow is 30°

86.

CH 9 SOME APPLICATIONS OF TRIGONOMETRY

The angle of elevation of a cloud from a
point 60 m above the surface of the water
of a lake is 30° and the angle of depression
of its shadow in water of lake is 60° Find
the height of the cloud from the surface of
water. [CBSE 2017)

Ans. Let AB be the surfoce of the loke and F be the

point of observation such that AP = 60 m.

Let C be the position of the cloud ond C be its
reflaction in the laoke.

Let, CM=hm
Draw, PMLCC
Then, CB=(h+60)m
and CE=(h+60)m

[-- CB = C'B. as reflection of Cis C')
MNow, in ACPM

tan 30° = —
- 1 h
B PM
= P‘M:qﬁh )
Similarly, in APMC
can 60° {I_M=CB+EM
PM
(h+60)+ 60
= A3 oM
- h+ 120 i)
— = A
V3
From (i) and (ii), we get
Jih:h'fljn
V3
= 3h=h+120m
— 2h=120
= h =60
So, CE=h+60=60+60
=120m

Hence, the height of the cloud from the surface
of the lake is 120 m.
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From a peint P on the ground, the angles
of elevation of the top of @ 10 m tall
building and a helicopter, at some height
vertically over the top the building are 30"
and 60° respectively. Find the height of the
helicopter above the ground.  [CBSE 2017)
Let CD be a building, A be the position of the
helicopter abowve the building and P be the
point of cbservation on the ground.

= CD=10m, £DPC = 30° and #APC = 60"

Let the height of helicopter above the ground
be h m.

Mow, in APDC,

tan 30° =
'}
= -
and in APAC
AC
tan 60° = —
an PC
h
= 3= 1043
[- PC= 1043 from (j]
- h=10v3xy3=30

Hence, the height of the helicopter above the
ground is 30 m.

@ A 1.6m tall boy is standing at some
distance from a 40m tall building. The
angle of elevation from his eyes to the top
of the building increases from 30" to 60"
as he walks towards the building. Find the
distance he walked towards the building.
[CBSE 2016]

@ From the top of a 120 m high tower, a
man cbserves two cars on the opposite sides
of the tower and in straight line with the
base of tower with angles of depression as
60° and 45° Find the distance between two
cars. [Dikshal]

A vertical tower stands on a horizontal
plane and is surmounted by a flagstaff of
height 5 m. From a point on the ground,
the angles of elevation of the top and
bottom of the flagstaff are 60" and 30°
respectively. Find the height of the tower
and the distance of the point from the tower.
(Take /3 =1.732) [CBSE 2016])

Let AB be a vertical tower on which a flagstaff
BC of height 5m iz surmounted. Also, let D be
the point of cbservation on the ground.

21.

CH 9 SOME APPLICATIONS OF TRIGONOMETRY

BC=5m, #ADC = 60° and #ADB = 307
In the right-angled ABAD,

AB
tan 30° = —
: AD
. L_ms
\E AD
= AD = 3 AB N
Similarly, in right-angled ACAD,
tan 60° = A€
AD
AB + BC
— 2 =
V3 AD
AB+5
3=
= J3 5
- J3AD =AB+5
=  J3(3AB) =AB+5 [From ()]
- JAB =5
= AB=25m
and AD =3 x25=25x1732
=433 m

Hence, the height of the tower is 2.5 m and
distance of the point from the tower is 4.33 m.

At a point A, 20 metres above the level of
water in a lake, the angle of elevation of a
cloud is 30° The angle of depression of the
reflection of the cloud in the lake, at A is 60°
Find the distance of the cloud from A.

[CBSE SQP 2015]
c
o
A - B
20m 20m
D
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h 1
— =ton 30" =

x N3
= X = \"Eh

=tan 60° = 3
M=JIIJEL'-|-.".|

V3

\JIEh= 4ﬂ+h
W3

= h=20m
X = Illlw.l'ﬁm

. AC= ||{2012+{2ﬂ\||'§}2 = 40 m.

[CBSE Marking Scheme SQP 2015]

Explanation: Let BN be the surfoce of loke, C
be the cloud and C' be its reflection in the loke.

1

20m

N.,, ¥0Q
------------------- ::: g

"::'-::::"Effqmzn;
issiiiiiaNeis |

R I R
----------------------

It is given that point A is 20 m above the
surfoce of loke.
Draw AM L CC.
- AR =MN=20m,

LSCAM = 30° and £MAC" = 60°

Let CM=hm
Then, CH =CM + MN
=(h+200m

92.

93.
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and CN=CHN=(h+200m
Mow, in AAMC,
tan 30" = C—M
Ab
1 _h
= B AM
e | AM = h‘qE -ﬁ.:l
And, in AAMC,
tan 60° = M
A
m _ (h+20)+20 .
= 1= — using (i)
W hw,,E [ a (1]
= 3h=h+ 40
= 2h =40
— h=20
So, AM = b3 =203

Again, in AAMC, using Pythogoras theorem, we
have
AC? = CM? + AM?

=207+ (2043)°

=400 + 1200
= ACT = 1600
= AC =40

Hence, the distonce of the cloud from the point
Ais 40 m.

@ A bird is sitting on the top of a 80 m
high tree. From a peint on the ground, the
angle of elevation of the bird is 45% The
bird flies away horizontally in such a way
that it remained at a constant height from
the ground. After 2 seconds, the angle
of elevation of the bird frem the same
point is 30 Find the speed of the bird.

(Take /3 =1.732) [CBSE 2016]

@ If the angle of elevation of a cloud from a
point 10 metres above a lake is 30° and the
angle of depression of its reflection in the
lake is 60% find the height of the cloud frem
the surface of lake. [CBSE 2020]

.



