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CLASS 10 - CBSE - NCERT MATHEMATICS - PYQ SOLUTIONS

Chapter 9: Some Applications of

Trigonometry

Step-by-step solutions to the previous year questions

The question numbers match the PYQ question sheet.
o One right-angled triangle
1.  Acardrives away from the foot of a tower 30 m high. What is the angle of elevation of the top of

the tower from the car when it is 104/3 m from the foot? (a) 30° (b) 45° (c) 90° (d) 60°
CBSE 2026, 1 mark

SOLUTION

tan @ — I.lelght _ 30 :i:ﬁ
distance  10v/3 /3

tan 60° = /3

Answer: (d)

2. Akiteis flying 150 m above the ground. Its string is straight and makes an angle of 30° with the
ground. How long is the string? CBSE 2025, 1 mark

SOLUTION

The height is the side opposite the 30° angle and the string is the hypotenuse.

150

2

sin 30° =

string

Answer: 300 m

3. Aladder leaning against a wall makes an angle of 60° with the ground. Its foot is 2.5 m from the
wall. Find the length of the ladder. CBSE 2016, 1 mark

SOLUTION

The distance from the wall is the side adjacent to the 60° angle, and the ladder is the
hypotenuse.

ladder
Answer:5m

2.
cos 60° = , SO ladder = T5
2
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e Two right-angled triangles

4. Aradio tower PA is built in two sections: PB is the lower section and BA the upper one. Wires
from a point O on the ground, 6 m from the foot P, hold the tower at B and at A. From O the
angle of elevation of B is 30° and that of A is 60°. (i) Find the length of the wire OB. (ii) Find the
length of the wire OA. (iii) Find AB, OR find the area of AOPB. CBSE 2026, 4 marks

A
B
ul 30°
Angle POB = 30° and angle POA = 60°
SOLUTION
OP 6 12
i)In AOPB, cos30° = —,s00B = — = —.0B =4/3m.
() — iV
. opP 6
(i) In AOPA, cos 60° = oa s° OA=1.0A=12m.
2

6
(iii) PB = 6tan 30° = 7 2v/3mand PA = 6tan 60° = 64/3 m.

AB = PA— PB=6v3—2V3.AB=4v/3m.
OR: area of AOPB = % x OP x PB = % X 6 X 24/3. Ared = 6/3 m2.
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5. From a point A on the ground, the top C of a lighthouse CE is seen at an angle of elevation of 60°.
From a deck at B, 40 m directly above 4, the angle of elevation of C'is 45°. D is the point on CE
level with B, and CD = h metres. (i) Write BD in terms of h. (ii) Write BC in terms of h. (jii) Find the
height CE, taking v/3 = 1.73, OR find AE if AC = 100 m. CBSE 2025, 4 marks

C

SOLUTION
. CD
(i) In ABDC, tan 45° = 5D S° BD = CD. BD = hmetres.
(i) sin45° = g—g so BC = 4 BC = v/2 h metres.
V2
(i) AE = BD = hand CE = h + 40.In AAEC, tan 60° = h “;40.

40  40(v/3+1)
V3—1 2
CE = 54.6 + 40. The lighthouse is 94.6 m high.

V3h=h+40,s0h =

=20(v/3+1) =20 x 2.73 = 54.6

OR:in AAEC, cos 60° = j—g SO AF = 100 x % AFE =50m.
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6. A6 m pole stands on top of a tower. From a point P on the ground, the top of the pole is seen at
an angle of elevation of 60°. From the top of the tower, P is seen at an angle of depression of 45°.
Find the height of the tower and the distance of P from its foot. (Take v3 = 1.73.)
CBSE 2024, 5 marks

45°
P F

FT is the tower and TQ is the pole

SOLUTION
Let the height of the tower be h m and the distance of P from its foot be d m.
The angle of depression of P from the top of the tower is 45°, so the angle of elevation of the

top of the tower from P is 45°: tan 45° = ﬁ sod = h.

d
For the top of the pole: tan 60° = hzl_ﬁ,so V3h =h+6.
6 6(v3+1)
h= = =3(v3+1)=3x2.73=28.19
V3—1 2 ( )

Answer: the tower is 8.19 m high and P is 8.19 m from its foot.
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7. Two towers stand on level ground. The first is 24 m high, and from the foot of the second tower its
top is seen at an angle of elevation of 60°. From the foot of the first tower, the top of the second is
seen at an angle of elevation of 30°. Find the distance between the towers, the height of the
second tower, and the length of a wire joining the two tops. CBSE 2023, 5 marks

A
\
\
\
\
\
\
\
\
\
\
\
24 m \\
N C
\ ”
N
/\/
/’ A
// \
\
e 60°
Lo )
B D

SOLUTION

Let AB = 24 m be the first tower, CD = h the second, and BD = d the distance between
them.

24 24

In AABD: tan60° = —,sod = — = 8v/3m~ 13.86 m.
d V3

In ACDB: tan30° = Q, so h = 8—\/5 =8m
d V3

The tops differ in height by 24 — 8 = 16 m. Wire AC = 1/ (8/3)? + 162 = /192 + 256 = /448 =
8vV7 m.

Answer: distance 8/3 m; second tower 8 m; wire 8/7m= 21.17m

MathSetu - math-site.tutkarsh2l.workers.dev Telegram: t. me/MathSetu Page 5 of 12

Class 10 - CBSE - Chapter 9: Some Applications of Trigonometry - PYQ Solutions



MathSetu Class 10 - CBSE - Chapter 9: Some Applications of Trigonometry - PYQ Solutions

8. A spherical balloon of radius r subtends an angle of 60° at the eye of an observer, and the angle
of elevation of its centre from the eye is 45°. Prove that the centre of the balloon is at a height of
\/5 r. CBSE 2023, 5 marks

o

SOLUTION

Let E be the eye, C' the centre of the balloon, ET a tangent to the balloon and CG the height
of the centre above the level of the eye.

The two tangents from E make an angle of 60°, and EC bisects it, so ZCET = 30°.
T

CT L ET (radius and tangent). In ACTE: sin 30° = 70" SO EC = 2r.
1
INn ACGE: sin45° = g—g, so CG = 2r x ﬁ =27

So the height of the centre is v/2 times the radius. Proved.

9. Atoweris 50 m high. From the foot of a building, the top of the tower is seen at an angle of
elevation of 60°. From the foot of the tower, the top of the building is seen at an angle of elevation
of 30°. Find the height of the building. CBSE 2022 Term 2, 3 marks

SOLUTION

Let the distance between them be d and the height of the building be h.

tan 60° = @,sod: 20 m.
d V3
tan 30° h SO h 50 X L 50
an = -, = — _— =
d VERRRVE R

Answer: 16% m, about 16.67 m
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10. From a point on a bridge 3 m above the banks of a river, the two banks on opposite sides are
seen at angles of depression of 30° and 45°. Find the width of the river. CBSE 2022 Term 2, 3 marks

P

30° 45°

SOLUTION
Let P be the point on the bridge, D the point directly below it, and A and B the two banks.
The angles of depression equal the angles at A and B (alternate angles).

tan 30° = 3 SO0 AD = 3v/3 m. tan45° = 3 soDB=3m
an =D = .tan = DB’ = )
Width = AD + DB = 3/3 +3

Answer: 3(v/3 + 1) m, about 8.2m
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1. The top B of a pavilion standing in a lake is 10 m above the water. From a point A, h metres above
the water, the angle of elevation of B is 45° and the angle of depression of the reflection C' of B in
the water is 60°. (i) Draw a labelled figure. (ii) Find h, taking v/3 = 1.73. CBSE 2022 Term 2, 4 marks

B

water

c

N is on the water surface, with BN = NC =10 m

SOLUTION

(i) The reflection C is as far below the water surface as B is above it, so NC = BN = 10 m.
Draw AM horizontal, meeting BC at M. Then M N = h.

(i) BM =10 — hand MC = 10 + h.

In AAM B: tan 45° = % so AM =10 — h.
In AAMC": tan 60° = 1?4+Mh, s0 1/3(10 — h) = 10 + h.
10(v/3 -1 10(+/3 —1)2
h(v3+1)=10(v/3 —1),s0 h = %+1): (*/_2 ):5(4—2\/3):20—10\/5

Answer:h =20—-17.3=2.Tm
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12. A man rows a boat directly away from a lighthouse 100 m high. In 2 minutes the angle of
elevation of the top of the lighthouse changes from 60° to 30°. Find the speed of the boat in
metres per minute. Take /3 = 1.732. CBSE 2019, 4 marks

T

100 m

60°

SOLUTION

Let T'F be the lighthouse, and let the boat move from A to B.

tan 60° = 100 so F'A = 100 m. tan 30° = 100 so FB = 100v/3 m
an = FA _\/§ .tan = 5B = .

100 300 — 100 200 2003

AB=100V3 - — = —— = — ~ 115.47m
V3 V3 V3 3
115.47
Speed = 5

Answer: about 57.73 m per minute
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13. Two poles of equal height stand opposite each other on the two sides of a road 80 m wide. From
a point on the road between them, the tops of the poles are seen at angles of elevation of 60°
and 30°. Find the height of the poles and the distances of the point from them. CBSE 2019, 4 marks

B D

SOLUTION

Let the poles AB and C'D have height h, and let the point P be z m from the first pole, so it is

(80 — z) m from the second.
tan 60° = g, SO h = +/3z. tan30° = 80h_ ol SO h = 80\/_533.

80—z
V3zx = ,s0 3z =80 — z and z = 20.
V3

h = 20+/3 ~ 34.64 m
Answer: each pole is 201/3 m high; the point is 20 m from one pole and 60 m from the other

14. From the top of a lighthouse 100 m above sea level, two ships are seen at angles of depression of
30° and 45°. One ship is directly behind the other on the same side of the lighthouse. Find the
distance between the ships. Take v/3 = 1.732. CBSE 2018, 4 marks

T

100 m

SOLUTION

Let TF be the lighthouse and A, B the ships. The angles of depression equal the angles of
elevation at the ships (alternate angles).

tan45° = 1—00 so FA =100 m. tan 30° = @ so FB = 100+/3 m.
FA FB

AB =100v/3 — 100 = 100(1.732 — 1)
Answer:73.2m
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15. A man stands on the deck of a ship, 10 m above the water. He sees the top of a hill at an angle of

elevation of 60° and the foot of the hill at an angle of depression of 30°. Find the distance of the
hill from the ship and the height of the hill. CBSE 2016, 3 marks

T

SOLUTION
Let D be the man, W the point on the water below him, BT the hill and DM the horizontal
through D.Then MB = DW =10 m.

In ADM B: tan 30° = ﬂ so DM = 10/3 m.
DM

MT
In ADMT: tan 60° = Dar S° MT =103 x v/3=30m.

Height of the hill= MT + M B = 30 + 10
Answer: distance 101/3 m (about 17.3 m); height 40 m
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16. The top @ of a vertical tower PQ) is seen at an angle of elevation of 60° from a point X on the
ground. From a point Y, 40 m vertically above X, the angle of elevation of @ is 45°. Find the height
PQ and the distance PX. Take v/3 = 1.73. CBSE 2016, 4 marks

Q

SOLUTION

Draw Y M horizontal, meeting PQ at M.let PX =Y M = d and PQ = h,so M@ = h — 40.

In AY MQ: tan 45° = %, sod = h — 40.

h
In AX PQ: tan 60° = /S0 h=+/3d.

40

d=+3d—40,s0d = —— = 20(v/3 + 1) = 20 x 2.73 = 54.6
V3—1

h = 54.6 + 40 = 94.6

Answer: PQ = 94.6mand PX = 54.6 m

These questions are based on questions asked in past board examinations. They have been reworded by MathSetu, the figures
are redrawn, and the solutions are MathSetu's own. MathSetu is an independent study resource and is not affiliated with or
endorsed by CBSE, CISCE, NCERT or any publisher.
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