ICSE Class 10 Maths Selina Solutions Chapter 22: ICSE Class 10 Maths Selina Solutions for
Chapter 22 on Heights and Distances provide a thorough and clear explanation of trigonometric
applications. This chapter covers concepts such as angles of elevation and depression, and
how to use trigonometric ratios to calculate heights and distances in various situations.

With these solutions, students can confidently tackle problems involving heights and distances,
enhancing their understanding and problem-solving skills in trigonometry.

ICSE Class 10 Maths Selina Solutions Chapter 22 Heights
and Distances Overview

ICSE Class 10 Maths Selina Solutions for Chapter 22 on Heights and Distances prepared by
the subject experts from Physics Wallah provide a comprehensive overview of trigonometric
applications in practical situations.

By breaking down complex problems into manageable steps, these solutions help students
master the use of trigonometric ratios in real-world contexts, enhancing both their understanding
and confidence in applying these concepts.

ICSE Class 10 Maths Selina Solutions Chapter 22 Heights
and Distances PDF

The PDF link for ICSE Class 10 Maths Selina Solutions Chapter 22 on Heights and Distances is
available below.

It explains how to use trigonometry to calculate heights and distances, focusing on angles of
elevation and depression. With easy-to-follow steps and clear examples, this PDF helps
students understand the concepts and perform well in their exams.
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ICSE Class 10 Maths Selina Solutions Chapter 22 Heights
and Distances
Below, we have provided the ICSE Class 10 Maths Selina Solutions Chapter 22 Heights and

Distances to help students with their studies. These solutions include clear step-by-step
explanations to assist in understanding and solving problems related to Heights and Distances.
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1. The height of a tree is V3 times the length of its shadow. Find the angle of elevation of
the sun.

Solution:
A
J3x
e
C B

X

Let’'s assume the length of the shadow of the tree to be x m.
So, the height of the tree = V3 x m

If 6 is the angle of elevation of the sun, then we have

tan 8 = V3 x/ x = V3 = tan 60°

Therefore, 6 = 60°

2. The angle of elevation of the top of a tower from a point on the ground and at a
distance of 160 m from its foot, is found to be 60°. Find the height of the tower.

Solution:



600

160m

Let’s take the height of the tower to be h m.
Given that, the angle of elevation is 60°

So, tan 60° = h/160

V3 = h/160

h = 160V3 = 277.12 m [For V3 = 1.732]
Thus, the height of the tower is 277.12 m.

3. A ladder is placed along a wall such that its upper end is resting against a vertical wall.
The foot of the ladder is 2.4 m from the wall and the ladder is making an angle of 68° with
the ground. Find the height, up to which the ladder reaches.

Solution:
A
h
680
C B

2.4m



Let’s take the height upto which the ladder reaches as ‘h’ m.
Given that, the angle of elevation is 68°

So,tan 68°=h/2.4

2475=h/2.4

h=2475x2.4=594m

Thus, the ladder reaches upto a height of 5.94 m.

4. Two persons are standing on the opposite sides of a tower. They observe the angles of
elevation of the top of the tower to be 30° and 38° respectively. Find the distance between
them, if the height of the tower is 50 m.

Solution:

y Q X

Let one of the persons, A be at a distance of X’ m and the second person B be at a distance of
‘v’ m from the foot of the tower.

Given that angle of elevation of A is 30°

tan 30° = 50/x

13 = 50/x

x = 50V3 = 86.60 m

And the angle of elevation of B is 38°

So, tan 38° = 50/y



0.7813 =50/ y
y=64m
Thus, the distance between A and B is x + y = 150.6 m

5. A kite is attached to a string. Find the length of the string, when the height of the kite is
60 m and the string makes an angle 30° with the ground.

Solution:

Kite

rope 60 m

300

X

Let’'s assume the length of the rope to be x m.
Now, we have

sin 30° = 60/x

Y2 = 60/x

x=120 m

Thus, the length of the rope is 120 m.

6. A boy, 1.6 m tall, is 20 m away from a tower and observes the angle of elevation of the
top of the tower to be (i) 45°, (ii) 60°. Find the height of the tower in each case.

Solution:
Let’s consider the height of the tower to be ‘h’ m.
(i) Here, 6 = 45°

tan 45° = (h — 1.6)/ 20



1=(h-1.6)/ 20

h=216m

Thus, the height of the tower is 21.6 m.
(i) Here, 6 = 60°

tan 60° = (h — 1.6)/ 20

V3 =(h-1.6)/20
h=20xV3+1.6=36.24m

Thus, the height of the tower is 36.24 m.
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1. In the figure, given below, it is given that AB is perpendicular to BD and is of length X
metres. DC = 30 m, ZADB = 30° and ZACB = 45°. Without using tables, find X.

A

300
30m C

D

Solution:
In AABC,

AB/BC = tan 45° = 1

So, BC = AB = X

In AABD,

AB/BC =tan 45° =1



So, BC =AB =X
In AABD,

AB/BD = tan 30°

X/(30 + X) = 1/+3

30 + X = \3X

X =30/ (V3 -1)=30/(1.732 - 1) = 30/ 0.732
Thus, X =40.98 m

2. Find the height of a tree when it is found that on walking away from it 20 m, in a
horizontal line through its base, the elevation of its top changes from 60° to 30°.

Solution:

300 60
20m C

Let's assume AB to be the height of the tree, h m.

D

Let the two points be C and D be such that CD =20 m, ZADB = 30° and ZACB = 60°
In AABC,

AB/BC = tan 60° = \3

BC=AB/vV3=h/~3..... (i)

In AABD,

AB/BD = tan 30°



h/ (20 + BC) = 1/3

V3h=20+BC

V3h=20+h/3 ...... [From (i)]

h (V3 — 1~4/3) = 20

h =20/ (V3 — 173) =20/ 1.154 = 17.32 m
Therefore, the height of the tree is 17.32 m.

3. Find the height of a building, when it is found that on walking towards it 40 m in a
horizontal line through its base the angular elevation of its top changes from 30° to 45°.

Solution:

300 450
40m C

Let’'s assume AB to be the building of height h m.

B

D

Let the two points be C and D be such that CD =40 m, ZADB = 30° and ZACB = 45°
In AABC,

AB/BC = tan 45° = 1

BC=AB=h

And, in AABD,

AB/ BD = tan 30°

h/ (40 + h) = 143



\V3h =40 +h
h =40/ (N3 —1)=40/0.732 = 54.64 m
Therefore, the height of the building is 54.64 m.

4. From the top of a light house 100 m high, the angles of depression of two ships are
observed as 48° and 36° respectively. Find the distance between the two ships (in the
nearest metre) if:

(i) the ships are on the same side of the light house.
(ii) the ships are on the opposite sides of the light house.

Solution:

D

C

Let’'s consider AB to be the lighthouse.

And, let the two ships be C and D such that ZADB = 36° and ZACB = 48°
In AABC,

AB/BC = tan 48°

BC =100/ 1.1106 = 90.04 m

In AABD,

AB/BD = tan 36°

BD =100/ 0.7265 = 137.64 m

Now,

(i) If the ships are on the same side of the light house,



Then, the distance between the two ships = BD —BC =48 m
(i) If the ships are on the opposite sides of the light house,
Then, the distance between the two ships = BD + BC =228 m

5. Two pillars of equal heights stand on either side of a roadway, which is 150 m wide. At
a point in the roadway between the pillars the elevations of the tops of the pillars are 60°
and 30°; find the height of the pillars and the position of the point.

Solution:
A C
60° 300
g - Up

Let AB and CD be the two towers of height h m each.

And, let P be a point in the roadway BD such that BD = 150 m, ZAPB = 60° and ZCPD = 30°
In AABP,

AB/BP = tan 60°

BP = h/ tan 60°

BP =h/~3

In ACDP,

CD/DP = tan 30°

PD=+v3h

Now, 150 = BP + PD

150 = V3h + h/v/3



h = 150/(N3 + 1/v/3) = 150/ 2.309

h=64.95m

Thus, the height of the pillars are 64.95 m each.

Now,

The point is BP/ V3 from the first pillar.

Which is a distance of 64.95/ V3 from the first pillar.

Thus, the position of the point is 37.5 m from the first pillar.

6. From the figure, given below, calculate the length of CD.

A

470

C B

15m

Solution:
In AAED,

AE/ DE = tan 22°

AE = DE tan 22° =15 x 0.404 = 6.06 m

In AABC,

AB/BC = tan 47°

AB =BC tan47°=15x1.072=16.09 m

Thus,



CD=BE=AB-AE=10.03m

7. The angle of elevation of the top of a tower is observed to be 60°. At a point, 30 m
vertically above the first point of observation, the elevation is found to be 45°. Find:

(i) the height of the tower,

(ii) its horizontal distance from the points of observation.
Solution:

Let’'s consider AB to be the tower of height h m.

And let the two points be C and D be such that CD = 30 m, ZADE = 45° and ZACB = 60°

A

30m

60°

C

(i) In AADE,
AE/DE = tan 45° = 1

AE = DE

In AABC,

AB/BC = tan 60° = 3

AE +30=+3BC

BC + 30 = V3 BC [Since, AE = DE = BC]

BC = 30/(¥3 -1) = 30/ 0.732 = 40.98 m

Thus,



AB =30 +40.98=70.98 m
Thus, the height of the tower is 70.98 m

(ii) The horizontal distance from the points of observation is BC = 40.98 m

Benefits of ICSE Class 10 Maths Selina Solutions Chapter 22 Heights and
Distances Page No: 342

1. Find AD.

(i)

C

20m

Solution:

In AAEB,

AE/BE = tan 32°

AE =20 x 0.6249 = 12.50 m
AD=AE +ED=1250+5=17.50m

(ii)



30m

B 1

Solution:

In AABC,

ZACD = ZABC + £ZBAC

and ZABC = £ZBAC [Since, AC = BC]
ZABC = ZBAC =48° 2 =24°

Now,

AD/AB = sin 24°

AD =30x0.4067 =12.20 m



60°

B S R

2. In the following diagram, AB is a floor-board; PQRS is a cubical box with each edge =1
m and Z£B = 60°. Calculate the length of the board AB.

Solution:

In APSB,

PS/PB = sin 60°
PB=2/V3=1.155m

In AAPQ,

ZAPQ = 60°

PQ/AP = cos 60°

AP =1/(1/2)=2m

Thus,
AB=AP+PB=2+1.155=3.155m

3. Calculate BC.



35

B

Solution:

In AADC,

CD/AD = tan 42°

CD =20 x 0.9004 = 18.008 m

In AADB,

AD/BD = tan 35°

BD = AD/ tan 35° = 20/ 0.7002 = 28.563 m
Thus, BC =BD - CD =10.55 m

4. Calculate AB.

6m

20m




Solution:

In AAMOB,

cos 30° = AO/MO
V3/2 = AO/6
AO=520m

In ABNO,

sin 47° = OB/NO
0.73 = OB/5

OB =3.65m

So, AB =0OA + OB
AB =5.20 + 3.65
AB =8.85m

5. The radius of a circle is given as 15 cm and chord AB subtends an angle of 131° at the
centre C of the circle. Using trigonometry, calculate:

(i) the length of AB;
(ii) the distance of AB from the centre C.

Solution:



Given, CA=CB=15cm and ZACB =131°

Construct a perpendicular CP from centre C to the chord AB.
Then, CP bisects ZACB as well as chord AB.

So, ZACP = 65.5°

In AACP,

AP/AC = sin (65.5°)

AP =15x0.91 =13.65 cm

(i)AB =2 AP =2x 13.65=27.30 cm

(if) CP = AP cos (65.5°) =15 x 0.415 =6.22 cm

6. At a point on level ground, the angle of elevation of a vertical tower is found to be such
that its tangent is 5/12. On walking 192 meters towards the tower, the tangent of the angle
is found to be 3/4. Find the height of the tower.

Solution:



(S a

B
¢ 192m D

Let's assume AB to be the vertical tower and C and D be the two points such that CD = 192 m.

And let ZACB=6and ZADB =a

Given,
tan 6 =5/12
AB/BC =5/12

AB=5/12BC ...... (i)

Also, tana =%

AB/BD =%

(5/12xBC)/BD =%

(192 + BD)/ BD = % x 12/5

BD =240 m

BC =(192 +240) =432 m

By (i), AB=5/12x432=180m

Therefore, the height of the tower is 180 m.

7. A vertical tower stands on a horizontal plane and is surmounted by a vertical flagstaff
of height h meter. At a point on the plane, the angle of elevation of the bottom of the
flagstaff is a and at the top of the flagstaff is 8. Prove that the height of the tower is h tan
o/ (tan B — tan a).



Solution:

a

Let AB be the tower of height x metre, surmounted by a vertical flagstaff AD. Let C be a point on
the plane such that ZACB = a, ZACB = and AD = h.

In AABC,

AB/BC =tan a

BC=x/tana....... (i

In ADBC,

BD/BC =tan

BD = (x/tana) xtan B ...... [From (i)]

(h +x) tan a = x tan

xtanB-xtana=htana

Therefore, height of the tower is h tan a/ (tan  — tan a)

8. With reference to the given figure, a man stands on the ground at point A, which is on
the same horizontal plane as B, the foot of the vertical pole BC. The height of the pole is
10 m. The man’s eye s 2 m above the ground. He observes the angle of elevation of C, the
top of the pole, as x°, where tan x° = 2/5. Calculate:

(i) the distance AB in metres;



(ii) angle of elevation of the top of the pole when he is standing 15 metres from the pole.
Give your answer to the nearest degree.

C
i 8 10m
x r
L E
2m
A A B

Solution:
Let take AD to be the height of the man, AD =2 m.

So,CE=(10-2)=8m

(i) In ACED,

CE/DE =tan x = 2/5

8/DE = 2/5

= DE=20m

And, as AB = DE we get,

AB=20m

(i) Let AD’ be the new position of the man and 6 be the angle of elevation of the top of the
tower.

So,DE=15m
In ACED,
tan 8 = CE/ D’E = 8/15 = 0.533

6 =28°



9. The angles of elevation of the top of a tower from two points on the ground at
distances a and b meters from the base of the tower and in the same line are
complementary. Prove that the height of the tower is Vab meter.

Solution:

B a

C b metre

+ >
a metres

B

Let's assume AB to be the tower of height h meters.

And, let C and D be two points on the level ground such that BC = b meters, BD = a meters,
ZACB =a, ZADB = 3.

Given, a + B = 90°

In AABC,

AB/BC =tan a

h/b=tana..... (i

In AABD,

AB/BD =tan 3

h/a=tan (90°—-a)=cota ..... (i)
Now, multiplying (i) by (ii), we get
(h/a) x (h/b) =1

h? = ab



So, h = Vab meter

Therefore, height of the tower is Vab meter.

C
A .‘d
“l

B D 10. From a window A, 10 m above the ground
the angle of elevation of the top C of a tower is x°, where tan x° = 5/2 and the angle of
depression of the foot D of the tower is y°, where tan y° = 1/4. Calculate the height CD of
the tower in metres.

Solution:

We have, AB=DE =10 m

So, in AABC

DE/AE =tany ="
AE=4DE=4x10=40m

In AABC,

CE/AE =tan x = 5/2
CE=40x5/2=100m
So,CD=DE+EC=10+100=110m

Therefore, the height of the tower CD is 110 m.
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e Clear Explanations: The solutions provide detailed and easy-to-understand
explanations of how to solve problems involving heights and distances using
trigonometric ratios.

e Step-by-Step Guidance: Each solution is broken down into clear, step-by-step
instructions, making it easier for students to follow along and grasp the methods used.

e Enhanced Problem-Solving Skills: By working through the provided solutions students
can improve their problem-solving skills and gain confidence in tackling similar questions
on their own.

e Exam Preparation: The solutions are aligned with the ICSE syllabus helping students
prepare effectively for exams by reinforcing key concepts and types of questions that are
likely to appear.

At Physics Wallah, we provide the best online coaching for Class 10 focusing on Online
coaching class 10. Our courses are taught by well-known instructors, dedicated to enhancing
conceptual understanding and problem-solving skills.



