
Class X - NCERT – Maths  EXERCISE NO: 9.1 

Question 1: 

A circus artist is climbing a 20 m long rope, which is tightly stretched and tied from 

the top of a vertical pole to the ground. Find the height of the pole, if the angle made 

by the rope with the ground level is 30°. 

Solution 1:  

It can be observed from the figure that AB is the pole. 

In ΔABC, 

AB
sin 30

AC

AB 1

20 2

20
AB 10

2

� 

� 

�  �  

Therefore, the height of the pole is 10 m. 

Question 2: 

A tree breaks due to storm and the broken part bends so that the top of the tree touches 

the ground making an angle 30° with it. 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. 

Solution 2: 
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Let AC was the original tree. Due to storm, it was broken into two parts. The broken part 

A’B is making 30° with the ground. 

In ∆A’BC, 

BC
tan 30

A'C

BC 1

8 3

8
BC m

3

� 

� 

� § � ·
� � ¨ � ¸

� © � ¹
A'C

cos 30
A'B

8 3

A'B 2

16
A'B m

3

� 

� 

� § � ·
� � ¨ � ¸

� © � ¹
Height of tree = A'B + BC 

16 8 24
m m

3 3 3

� § � ·
� �� � � ¨ � ¸

� © � ¹
8 3m� 

Question 3:  

A contractor plans to install two slides for the children to play in a park. For the children 

below the age of 5 years, she prefers to have a slide whose top is at a height of 1.5 m, and 

is inclined at an angle of 30° to the ground, whereas for the elder children she wants to 

have a steep slide at a height of 3 m, and inclined at an angle of 60° to the ground. What 

should be the length of the slide in each case? 
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Solution 3:  

It can be observed that AC and PR are the slides for younger and elder children 

respectively. 

In ABC,�'  

AB
sin 30

AC

1.5 1

AC 2

AC 3m

� 

� 

� 

In PQR,�'  

PQ
sin 60

PR

3 3

PR 2

6
PR 2 3 m

3

� 

� 

�  �  

Therefore, the lengths of these slides are 3 m and 2 3m . 

Question 4:  

The angle of elevation of the top of a tower from a point on the ground, which is 30 m 

away from the foot of the tower is 30°. Find the height of the tower. 

Solution 4: 
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Let AB be the tower and the angle of elevation from point C (on ground) is 30°. 

In 'ABC, 

AB
tan 30

BC

AB 1

30 3

30
AB 10 3m

3

� 

� 

�  �  

Therefore, the height of the tower is 10 3m . 

Question 5:  

A kite is flying at a height of 60 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 

60°. Find the length of the string, assuming that there is no slack in the string. 

Solution 5: 

Let K be the kite and the string is tied to point P on the ground. 

In ∆KLP, 

KL
sin 60

KP

60 3

KP 2

� 

� 

120
KP 40 3m

3
�  �  

Hence, the length of the string is 40 3m . 
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Question 6:  

A 1.5 m tall boy is standing at some distance from a 30 m 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. 

Solution 6: 

Let the boy was standing at point S initially. He walked towards the building and reached 

at point T. 

It can be observed that 

PR = PQ − RQ 

= (30 − 1.5) m = 28.5 m = 57
m

2
In PAR,�'  

PR
tan 30

AR

57 1

2AR 3

57
AR 3 m

2

� 

� 

� § � ·� � ¨ � ¸
� © � ¹

In PRB,�'
PR

tan 60
BR

57
3

2BR

57 19 3
BR m

22 3

� 

� 

� § � ·
�  �  � ¨ � ¸

� © � ¹
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ST AB

57 3 19 3
AR BR m

2 2

38 3
m 19 3m

2

� 

� § � ·
� �� � ��� ¨ � ¸

� © � ¹

� § � ·
�  �  � ¨ � ¸

� © � ¹
Hence, he walked 19 3m towards the building.

Question 7:  

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

transmission tower fixed at the top of a 20 m high building are 45° and 60° respectively. 

Find the height of the tower. 

Solution 7: 

Let BC be the building, AB be the transmission tower, and D be the point on the ground 

from where the elevation angles are to be measured. 

In ∆BCD, 

BC
tan 45

CD

20
1

CD

CD 20m

� 

� 

� 
In ∆ACD, 

www.vedantu.com 609. Some Applications of Trigonometry



�� ��
�� ��

AC
tan 60

CD

AB BC
3

CD

AB 20
3

CD

AB 20 3 20 m

20 3 1 m

� 

��
� 

��
� 

�  � �

�  � �

Therefore, the height of the transmission tower is �� ��20 3 1�� m. 

Question 8: 

A statue, 1.6 m tall, stands on a top of pedestal, from a point on the ground, the angle of 

elevation of the top of 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. 

Solution 8: 

Let AB be the statue, BC be the pedestal, and D be the point on the ground from where 

the elevation angles are to be measured. 

In ∆BCD, 

BC
tan 45

CD

BC
1

CD

BC CD

� 

� 

� 
In ∆ACD, 

AB BC
tan 60

CD

AB BC
3

CD

��
� 

��
� 
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�� ��
1.6 BC BC 3 [As CD BC]

BC 3 1 1.6

�� � � 

� � �  

�� ���� ��
�� ���� ��

1.6 3 1
BC

3 1 3 1

��
� 

� � � �
 [By Rationalization] 

�� ��
�� �� �� ��

�� �� �� ��

2 2

1.6 3 1

3 1

1.6 3 1
0.8 3 1

2

��
� 

��

��
� � ��

Therefore, the height of the pedestal is 0.8 �� ��3 1�� m. 

Question 9:  

The angle of elevation of the top of a building from the foot of the tower is 30° and the 

angle of elevation of the top of the tower from the foot of the building is 60°. If the tower 

is 50 m high, find the height of the building. 

Solution 9: 

Let AB be the building and CD be the tower. 

In ∆CDB, 

CD
tan 60

BD

50
3

BD

50
BD

3

� 

� 

� 

In ∆ABD, 

www.vedantu.com 809. Some Applications of Trigonometry



AB
tan30

BD

50 1 50 2
AB 16

3 33 3

� 

� �u � � 

Therefore, the height of the building is 
2

16
3

m. 

Question 10:  

Two poles of equal heights are standing opposite each other on either side of the road, 

which is 80 m wide. From a point between them on the road, the angles of elevation of 

the top of the poles are 60° and 30°, respectively. Find the height of poles and the 

distance of the point from the poles. 

Solution 10: 

Let AB and CD be the poles and O is the point from where the elevation angles are 

measured. 

In ∆ABO, 

AB
tan 60

BO

AB
3

BO

� 

� 

AB
BO

3
� 

In ∆CDO, 

CD
tan30

DO
� 

CD

80 BO��
1

3
� 
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CD 3 80 BO

AB
CD 3 80

3

AB
CD 3 80

3

�  � �

�  � �

� � �  

Since the poles are of equal heights, 

CD = AB

1
CD 3 80

3

3 1
CD 80

3

CD 20 3m

AB CD 20 3
BO m 20m

3 3 3

� ª � º
� � �  � « � »

� ¬ � ¼

��� § � ·
� � ¨ � ¸

� © � ¹

� 

� § � ·
� � � � � ¨ � ¸

� © � ¹
DO = BD − BO = (80 − 20) m = 60 m 

Therefore, the height of poles is 20 3  and the point is 20 m and 60 m far from these 

poles. 

Question 11:  

A TV tower stands vertically on a bank of a canal. From a point on the other bank 

directly opposite the tower the angle of elevation of the top of the tower is 60°. From 

another point 20 m away from this point on the line joining this point to the foot of the 

tower, the angle of elevation of the top of the tower is 30°. Find the height of the tower 

and the width of the canal. 

Solution 11: 

In ∆ABC, 
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AB
tan 60

BC

AB
3

BC

AB
BC

3

� 

� 

� 

In ABD,

AB
tan30

BD

AB 1

BC CD 3

�'

� 

� 
��

AB 1

AB 320
3

AB 3 1

AB 20 3 3

� 
��

� 
��

3AB AB 20 3

2AB 20 3

AB 10 3m

AB 10 3
BC m 10m

3 3

�  � �

� 

� 

� § � ·
� � � � ¨ � ¸

� © � ¹
Therefore, the height of the tower is 10 3 m and the width of the canal is 10 m.

Question 12:  

From the top of a 7 m high building, the angle of elevation of the top of a cable tower is 

60° and the angle of depression of its foot is 45°. Determine the height of the tower. 

Solution 12: 
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Let AB be a building and CD be a cable tower. 

In ∆ABD, 

AB
tan 45

BD
� 

7
1 BD 7m

BD
� �Ÿ � 

In ∆ACE, 

AE = BD = 7 m 

CE
tan60

AE

CE
3

7

CE 7 3m

� 

� 

� 

�� ��CD CE ED 7 3 7 m� �� � ��

�� ��7 3 1 m�  � �

Therefore, the height of the cable tower is �� ��7 3 7 m�� . 

Question 13:  

As observed from the top of a 75 m high lighthouse from the sea-level, the angles of 

depression of two ships are 30° and 45°. If one ship is exactly behind the other on the 

same side of the lighthouse, find the distance between the two ships. 

Solution 13: 
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Let AB be the lighthouse and the two ships be at point C and D respectively. 

In ∆ABC, 

AB
tan 45

BC

75
1

BC

BC 75m

� 

� 

� 
In ∆ABD,
AB

tan 30
BD

� 

�� ��

75 1

BC CD 3

75 1

75 CD 3

75 3 75 CD

75 3 1 m CD

� 
��

� 
��

�  � �

� � �  

Therefore, the distance between the two ships is �� ��75 3 1�� m. 

Question 14:  

A 1.2 m tall girl spots a balloon moving with the wind in a horizontal line at a height of 

88.2 m from the ground. The angle of elevation of the balloon from the eyes of the girl at 

any instant is 60°. After some time, the angle of elevation reduces to 30°. Find the 

distance travelled by the balloon during the interval. 

Solution 14: 

Let the initial position A of balloon change to B after some time and CD be the girl. 
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In ∆ACE, 

AE
tan 60

CE

AF EF
tan 60

CE

� 

��
� 

88.2 1.2
3

CE

87
3

CE

87
CE 29 3m

3

��
� 

� 

�  �  

In BCG,

BG
tan30

CG

BH GH 1

CG 3

88.2 1.2 1

CG 3

87 3m CG

�'

� 

��
� 

��
� 

� 
Distance travelled by balloon = EG = CG – CE 

�� ��87 3 29 3 M

58 3m

�  � �

� 

Question 15:  

A straight highway leads to the foot of a tower. A man standing at the top of the tower 

observes a car as an angle of depression of 30°, which is approaching the foot of the 

tower with a uniform speed. Six seconds later, the angle of depression of the car is found 

to be 60°. Find the time taken by the car to reach the foot of the tower from this point. 

Solution 15: 

Let AB be the tower. 

Initial position of the car is C, which changes to D after six seconds. 
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In ∆ADB, 

AB
tan60

DB
� 

AB
3

DB
� 

AB
DB

3
� 

In ∆ABC, 

AB
tan30

BC
� 

AB 1

BD DC 3

AB 3 BD DC

AB
AB 3 DC

3

� 
��

�  � �

�  � �

AB 1
DC AB 3 AB 3

3 3

2AB

3

� § � ·
� �� � ��� ¨ � ¸

� © � ¹

� 

Time taken by the car to travel distance DC 
2AB

i.e.,
3

� § � ·
� ¨ � ¸
� © � ¹

 = 6 seconds 

Time taken by the car to travel distance DB 
AB 6 AB

i.e.,
2AB3 3

3

� § � ·
�  � u� ¨ � ¸

� © � ¹

6
3

2
�  �  Seconds

Question 16: 

The angles of elevation of the top of a tower from two points at a distance of 4 m and 9 m 

from the base of the tower and in the same straight line with it are complementary. Prove 

that the height of the tower is 6 m. 

Solution 16: 
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Let AQ be the tower and R, S are the points 4m, 9m away from the base of the tower 

respectively. 

The angles are complementary. Therefore, if one angle is θ, the other will be 90 − θ. 

In ∆AQR, 

AQ
tan

QR

AQ
tan

4

�T

�T

� 

� 

 ……. (i) 

In ∆AQS, 

�� ��AQ
tan 90

SQ
�T�  � �

AQ
cot

9
�T� …… (ii)

On multiplying equations (i) and (ii), we obtain 

�� ���� ��
2

2

AQ AQ
tan cot

4 9

AQ
1

36

AQ 36

AQ 36 6

� T � T�§ �·�§ �·� �¨ �¸�¨ �¸
�© �¹�© �¹

� 

� 

� � �r
However, height cannot be negative. 

Therefore, the height of the tower is 6 m. 
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Question 1: How many tangents can a circle have? 

Solution. A circle can have an infinite number of tangents. 

Question 2: Fill in the blanks : 

(i) A tangent to a circle intersects it in _________ point(s).

(ii) A line intersecting a circle in two points is called a _______.

(iii) A circle can have _______ parallel tangents at the most.

(iv) The common point of a tangent to a circle and the circle is called ______.

Solution 2: 

(i) A tangent to a circle intersects it in exactly one point(s).

(ii) A line intersecting a circle in two points is called a secant.

(iii) A circle can have two parallel tangents at the most.

(iv) The common point of a tangent to a circle and the circle is called Point of Contact.

Question 3: A tangent PQ at a point P of a circle of radius 5 cm meets a line through the 

centre O at a point Q so that OQ = 12 cm. Length of PQ is : 

(A) 12 cm (B) 13 cm (C) 8.5 cm (D) 119  

Solution 3: 

(D) is the answer.

Because, PQ = 2 2 2 2(OQ OP ) (12 5 ) 144 25 119     

Question 4: Draw a circle and two lines parallel to a given line such that one is tangent and 

the other, a secant to the circle. 

Solution 4: 

From the Given Figure below, 

Let ‘l’ be the given line and a circle with centre O is drawn. 

• Line PT is drawn || to line ‘l’
• PT is the tangent to the circle.

• AB is drawn || to line ‘l’ and is the secant.

Class X - NCERT – Maths  EXERCISE NO: 10.1 
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Question 1:  

From a point Q, the length of the tangent to a circle is 24 cm and the distance of Q from the centre is 25 

cm. The radius of the circle is

(A) 7 cm (B) 12 cm

(C) 15 cm (D) 24.5 cm

Solution 1: 

Let ‘O’ be the centre of the circle 

Given: 

• Distance of Q from the centre, OQ = 25cm

• Length of the tangent to a circle, PQ = 24 cm

• Radius, OP = ?

We know that, Radius is perpendicular to the tangent at the point of contact 

Hence, OP ⊥ PQ 

Therefore, OPQ forms a Right Angled Triangle 

Applying Pythagoras theorem for ∆OPQ,  

OP2 + PQ2 = OQ2 

By substituting the values in the above Equation, 

OP2 + 242 = 252 

OP2 = 625 – 576     (By Transposing) 

OP2 = 49 

OP = 7                    (By Taking Square Root) 

Therefore, the radius of the circle is 7 cm. 

Hence, alternative (A) is correct. 

Question 2:  

In the given figure, if TP and TQ are the two tangents to a circle with centre O so that ∠POQ = 110°, 

then ∠PTQ is equal to 

(A) 60° (B) 70° (C) 80° (D) 90°

Solution 2: 

Given: 

• Tangents: TP and TQ

We know that, Radius is perpendicular to the tangent at the point of contact

Thus, OP ⊥ TP and OQ ⊥ TQ

 EXERCISE NO: 10.2 
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• Since the Tangents are Perpendicular to Radius 

o ∠OPT = 90º 

o ∠OQT = 90º 

Now, POQT forms a Quadrilateral 

We know that, Sum of all interior angles of a Quadrilateral = 360° 

∠OPT + ∠POQ +∠OQT + ∠PTQ = 360° 

⇒ 90° + 110º + 90° + PTQ = 360°  (By Substituting) 

⇒ ∠PTQ = 70° 

Hence, alternative (B) is correct. 

 

Question 3:  

If tangents PA and PB from a point P to a circle with centre O are inclined to each other an angle of 80°, 

then ∠POA is equal to 

(A) 50°             (B) 60° 

(C) 70°             (D) 80° 

 

Solution 3:  

Given: 

• Tangents are PA and PB 

We know that, Radius is perpendicular to the tangent at the point of contact 

Thus, OA ⊥ PA and OB ⊥ PB 

• Since the Tangents are Perpendicular to Radius 

o ∠OBP = 90º 

o ∠OAP = 90º 

Now, AOBP forms a Quadrilateral 

We know that, Sum of all interior angles of a Quadrilateral = 360° 

∠OAP + ∠APB +∠PBO + ∠BOA = 360° 

90° + 80° +90º + BOA = 360°  (By Substituting) 

∠BOA = ∠AOB = 100° 

In ∆OPB and ∆OPA, 

AP = BP (Tangents from a point) 

OA = OB (Radii of the circle) 

OP = OP (Common side) 

Therefore, ∆OPB ≅ ∆OPA (SSS congruence criterion) 

A ↔ B, P ↔ P, O ↔ O 

And thus, ∠POB = ∠POA 

1 100
POA AOB 50

2 2
     

Hence, alternative (A) is correct. 

 

Question 4: 

Prove that the tangents drawn at the ends of a diameter of a circle are parallel.  

 

Solution 4:  

From the figure, 
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Given 

• Let PQ be a diameter of the circle.  

• Two tangents AB and CD are drawn at points P and Q respectively. 

To Prove:   

Tangents drawn at the ends of a diameter of a circle are parallel.  

Proof: 

We know that, Radius is perpendicular to the tangent at the point of contact 

Thus, OP ⊥ AB and OQ ⊥ CD 

Since the Tangents are Perpendicular to Radius 

o ∠OQC = 90º 

o ∠OQD = 90º 

o ∠OPA = 90º 

o ∠OPB = 90º 

From Observation,  

o ∠OPC = ∠OQB (Alternate interior angles) 

o ∠OPD = ∠OQA (Alternate interior angles) 

If the Alternate interior angles are equal then lines AB and CD should be parallel. 

We know that AB & CD are the tangents to the circle. 

Hence, it is proved that Tangents drawn at the ends of a diameter of a circle are parallel.  

 

Question 5:  

Prove that the perpendicular at the point of contact to the tangent to a circle passes through the centre. 

 

Solution 5:  

From the figure, 

 
Given: 

o Let ‘O’ be the centre of the circle 

o Let AB be a tangent which touches the circle at P. 

To Prove: 

o Line perpendicular to AB at P passes through centre O.  

Proof: 

Consider the figure below, 
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Let us assume that the perpendicular to AB at P does not pass through centre O.  

Let It pass through another point Q. Join OP and QP. 

We know that, Radius is perpendicular to the tangent at the point of contact 

Hence, AB ⊥ PQ  

∴ ∠QPB = 90°                 … (1) 

We know the line joining the centre and the point of contact to the tangent of the circle are perpendicular 

to each other. 

∴ ∠OPB = 90°              … (2) 

Comparing equations (1) and (2), we obtain 

∴ ∠QPB = ∠OPB             … (3) 

From the figure, it can be observed that, 

∴ ∠QPB < ∠OPB             … (4) 

Therefore, in reality ∠QPB ≠ ∠OPB  

∠QPB = ∠OPB only if QP = OP which is possible in a scenario when the line QP coincides with OP. 

Hence it is proved that the perpendicular to AB through P passes through centre O. 

 

Question 6:  

The length of a tangent from a point A at distance 5 cm from the centre of the circle is 4 cm. Find the 

radius of the circle. 

 

Solution 6:  

From the Figure: 

 
Given: 

o Let point ‘O’ be the centre of a circle 

o AB is a tangent drawn on this circle from point A, AB = 4 cm 

o Distance of A from the centre, OA = 5cm 

o Radius, OB = ? 

In ∆ABO, 

We know that, OB ⊥ AB (Radius ⊥ tangent at the point of contact) 

OAB forms a Right Angled Triangle. 

Hence using, Pythagoras theorem in ∆ABO, 

AB2 + OB2 = OA2 

42 + OB2 = 52 (By Substituting) 

16 + OB2 = 25 

OB2 = 9 
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Radius, OB = 3 (By Taking Square Roots) 

Hence, the radius of the circle is 3 cm. 

 

Question 7:  

Two concentric circles are of radii 5 cm and 3 cm. Find the length of the chord of the larger circle which 

touches the smaller circle. 

 

Solution 7: 

From the Figure, 

  
Given, 

o Let ‘O’ be the centre of the two concentric circles 

o Let PQ be the chord of the larger circle which touches the smaller circle at point A.  

o PQ = ? 

By Observation,  

Line PQ is tangent to the smaller circle. 

Hence, OA ⊥ PQ (Radius ⊥ tangent at the point of contact) 

∆OAP forms a Right Angled Triangle 

By applying Pythagoras theorem in ∆OAP,  

OA2 + AP2 = OP2 

32 + AP2 = 52  (By Substituting) 

9 + AP2 = 25 

AP2 = 16 

AP = 4 (By Taking Square Roots) 

In ∆OPQ, 

Since OA ⊥ PQ, 

AP = AQ (Perpendicular from the center of the circle bisects the chord) 

∴ PQ = 2 times AP = 2 × 4 = 8 (Substituting AP = 4cm)  

Therefore, the length of the chord of the larger circle is 8 cm. 

 

Question 8:  

A quadrilateral ABCD is drawn to circumscribe a circle (see given figure) Prove that AB + CD = AD + 

BC 

 
 

Solution 8:  
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From the Figure, 

Given, 

o DC , DA, BC, AB are sides of the Quadrilaterals which also form the tangents to the circle 

inscribed within Quadrilateral ABCD 

To Prove: 

AB + CD = AD + BC  

Proof:  

We know that length of tangents drawn from an external point of the circle are equal. 

DR = DS ………..… (1) 

CR = CQ ………..… (2) 

BP = BQ ………….. (3) 

AP = AS ………..… (4) 

Adding (1), (2), (3), (4), we obtain 

DR + CR + BP + AP = DS + CQ + BQ + AS 

(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ) (By regrouping) ------------- (5) 

From the figure,  

o DR +CR = DC 

o BP + AP = AB 

o DS + AS = AD 

o CQ +BQ = BC 

Hence substituting the above values in Equation (5), 

CD + AB = AD + BC 

Hence it is proved. 

 

Question 9:  

In the given figure, XY and X’Y’ are two parallel tangents to a circle with centre O and another tangent 
AB with point of contact C intersecting XY at A and X’Y’ at B. Prove that ∠AOB = 90°. 

 
 

Solution 9:  

From the Figure, 

Given, 

• Let ‘O’ be the centre of the circle 

• XY and X’Y’ are two parallel tangents to circle 

• AB is another tangent such that with point of contact C intersecting XY at A and X’Y’ at B. 

To Prove: 

∠AOB=90°. 

Proof: 

Join point O to C. 
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From the Figure above, 

Consider ∆OPA and ∆OCA, 

Here, 

o OP = OC (Radii of the same circle) 

o AP = AC (Tangents from external point A) 

o AO = AO (Common side) 

Therefore, ∆OPA ≅ ∆OCA (SSS congruence criterion) 

Hence, P ↔ C, A ↔ A, O ↔ O 

We can also say that, 

∠POA = ∠COA  … (i) 
Similarly, ∆OQB ≅ ∆OCB 

∠QOB = ∠COB  … (ii) 
Since POQ is a diameter of the circle, it is a straight line. 

Therefore, ∠POA + ∠COA + ∠COB + ∠QOB = 180º--------------- (3) 

Substituting Equation (i) and (ii) in the Equation (3), 

2∠COA + 2 ∠COB = 180º 

2(∠COA + ∠COB) = 180º 

∠COA + ∠COB = 90º (By Transposing) 

∠AOB = 90° 

 

Question 10:  

Prove that the angle between the two tangents drawn from an external point to a circle is supplementary 

to the angle subtended by the line-segment joining the points of contact at the centre. 

 

Solution 10:  

 
From the figure, 

Given, 

o Let us consider a circle centered at point O.  

o Let P be an external point from which two tangents PA and PB are drawn to the circle which are 

touching the circle at point A and B respectively 

o AB is the line segment, joining point of contacts A and B together such that it subtends ∠AOB at 

center O of the circle. 

To Prove: 

∠APB is supplementary to ∠AOB. 

Proof: 

Join OP 
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Consider the ∆OAP & ∆OBP, 

o PA = PB( Tangents drawn from an external point are equal) 

o OA = OB ( Radii of the same circle) 

o OP = OP(Common Side) 

Therefore, ∆OAP ≅ ∆OBP (SSS congruence criterion) 

Hence,   

o ∠OPA = ∠OPB 

o ∠AOP = ∠BOP 

Also,  

o ∠APB = 2 ∠OPA -------------(1) 

o ∠AOB= 2 ∠AOP--------------(2) 

In the Right angled Triangle ∆OAP, 

∠AOP +∠OPA = 90º 

∠AOP = 90º - ∠OPA ----------------- (3) 

Multiplying the Equation (3) by 2, 

2∠AOP = 180º - 2∠OPA  

By Substituting (1) and (2) in the equation above, 

∠AOB = 180º - ∠APB 

∠AOP + ∠OPA = 180º  

Hence it is proved that the angle between the two tangents drawn from an external point to a circle is 

supplementary to the angle subtended by the line segment joining the points of contact at the centre. 

  

Question 11:  

Prove that the parallelogram circumscribing a circle is a rhombus. 

 

Solution 11:  

From the figure, 

 
Given, 

o ABCD is a parallelogram, 

o Hence 

o AB = CD …(1) 

o BC = AD …(2) 

To Prove:  

o Parallelogram circumscribing a circle is a rhombus. 

Proof: 
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From the figure,  

o DR = DS (Tangents on the circle from point D) 

o CR = CQ (Tangents on the circle from point C) 

o BP = BQ (Tangents on the circle from point B) 

o AP = AS (Tangents on the circle from point A) 

Adding all the above equations, we obtain 

DR + CR + BP + AP = DS + CQ + BQ + AS 

(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ) (By Rearranging) ------ (3) 

From the figure, 

o DR + CR = CD, 

o (BP + AP) = AB 

o (DS + AS) = AD 

o (CQ + BQ) = BC 

Substituting the above values in (3), 

CD + AB = AD + BC ------------- (4) 

On putting the values of equations (1) and (2) in the equation (4), we obtain 

2AB = 2BC 

AB = BC ………………………  (5) 

Comparing equations (1), (2), and (5), we get 

AB = BC = CD = DA satisfies the property of Rhombus. 

Hence, ABCD is a rhombus. 

 

Question 12:  

A triangle ABC is drawn to circumscribe a circle of radius 4 cm such that the Segments BD and DC into 

which BC is divided by the point of contact D are of lengths 8 cm and 6 cm respectively (see given 

figure). Find the sides AB and AC. 

 
 

Solution 12:  

From the figure, 

  
Given, 
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• Let the given circle touch the sides AB and AC of the triangle at point E and F respectively  

• Length of the line segment AF be x. 

• In ∆ABC, 

o CF = CD = 6cm (Tangents on the circle from point C) 

o BE = BD = 8cm (Tangents on the circle from point B) 

o AE = AF = x (Tangents on the circle from point A) 

o AB = ? 

o AC = ? 

In ∆ABE,  

AB = AE + BE = x + 8 

BC = BD + DC = 8 + 6 = 14 

CA = CF + AF = 6 + x 

We know that, 2s = AB + BC + CA 

        = x + 8 + 14 + 6 + x 

        = 28 + 2x 

      s = 14 + x 

We also known that, 

Area of ∆ABC =    s s a s b s c   

 

       
    

 2

{14 x}{ 14 x 6 x }{ 14 x 8 x }

14 x x 8 6

4 3 14x x

       

 

 

 

Area of ∆OBC = 1 1
OD BC 4 14 28

2 2
      

Area of ∆OCA =  1 1
OF AC 4 6 x 12 2x

2 2
        

Area of ∆OAB =  1 1
OE AB 4 8 x 16 2x

2 2
        

Area of ∆ABC = Area of ∆OBC + Area of ∆OCA + Area of ∆OAB 

 
 
 
  

2

2

2

22

4 3 14x x 28 12 2x 16x 2x

4 3 14x x 56 4x

3 14x x 14 x

3 14x x 14 x

     

   

   

   

 

2 2

2

2

42x 3x 196 x 28x

2x 14x 196 0

x 7x 98 0

    
   
   

 

   
2x 14x 7x 98 0

x x 14 7 x 14 0

    
    

 

  x 14 x 7 0    

Either x+14 = 0 or x − 7 =0 
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Therefore, x = −14 and 7 

However, x = −14 is not possible as the length of the sides will be negative. 

Therefore, x = 7 

Hence, AB = x + 8 = 7 + 8 = 15 cm 

CA = 6 + x = 6 + 7 = 13 cm 

 

Question 13:  

Prove that opposite sides of a quadrilateral circumscribing a circle subtend 

Supplementary angles at the centre of the circle. 

 

Solution 13:  

From the Figure, 

 

Given, 

o Let ABCD be a quadrilateral circumscribing a circle centered at O such that it touches the circle 

at point P, Q, R, S.  

To Prove: 

o Opposite sides of a quadrilateral circumscribing a circle subtend supplementary angles at the 

centre of the circle. 

o i.e., ∠AOB + COD = 180º & ∠BOC + ∠DOA = 180º 

Proof: 

o Let us join the vertices of the quadrilateral ABCD to the center of the circle. 

Consider ∆OAP and ∆OAS, 

AP = AS (Tangents from the same point) 

OP = OS (Radii of the same circle) 

OA = OA (Common side) 

∆OAP ≅ ∆OAS (SSS congruence criterion) 

Therefore, A ↔ A, P ↔ S, O ↔ O 

And thus, ∠POA = ∠AOS 

∠1 = ∠8 

Similarly, 

∠2 = ∠3 

∠4 = ∠5 

∠6 = ∠7 

∠1+ ∠2+∠3+∠4+∠5+∠6+∠7+∠8 = 360º 

(∠1 + ∠8) + (∠2 + ∠3) + (∠4 + ∠5) + (∠6 + ∠7) = 360º (By Rearranging) 

2∠1 + 2∠2 + 2∠5 + 2∠6 = 360º 

2(∠1 +∠ 2) + 2(∠5 + ∠6) = 360º 

(∠1 +∠ 2) + 2(∠5 + ∠6) = 180º 
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∠AOB +∠COD = 180º 

Similarly, we can prove that ∠BOC + ∠DOA = 180º 

Hence, opposite sides of a quadrilateral circumscribing a circle subtend 

Supplementary angles at the centre of the circle. 
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Question 1:  

Draw a line segment of length 7.6 cm and divide it in the ratio 5:8. Measure the two parts. Give the 

justification of the construction. 

Solution 1: 

A line segment of length 7.6 cm can be divided in the ratio of 5:8 as follows. 

Step 1. Draw line segment AB of 7.6 cm and draw a ray AX making an acute angle with line segment 

AB. 

Step 2. Locate 13 (= 5 + 8) points, A1, A2, A3, A4 …….. A13, on AX such that AA1 = A1A2 = A2A3 and 

so on. 

Step 3. Join BA13. 

Step 4. Through the point A5, draw a line parallel to BA13 (by making an angle equal to ∠AA13B) at A5 

intersecting AB at point C. 

C is the point dividing line segment AB of 7.6 cm in the required ratio of 5:8. 

The lengths of AC and CB can be measured. It comes out to 2.9 cm and 4.7 cm respectively. 

Justification 

The construction can be justified by proving that 

AC 5

CB 8
� 

By construction, we have A5C || A13B. By applying Basic proportionality theorem for the triangle 

AA13B, we obtain 

5

5 13

AAAC

CB A A
�  … (1) 

From the figure, it can be observed that AA5 and A5A13 contain 5 and 8 equal divisions of line segments 

respectively. 

5

5 13

AA 5

A A 8
� ? �  … (2) 

On comparing equations (1) and (2), we obtain 

AC 5

CB 8
� 

This justifies the construction. 

Question 2: 

Class X - NCERT – Maths  EXERCISE NO: 11.1 
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Construct a triangle of sides 4 cm, 5cm and 6cm and then a triangle similar to it whose sides are 
2

3
 of 

the corresponding sides of the first triangle. Give the justification of the construction. 

Solution 2:  

Step 1. Draw a line segment AB = 4 cm. Taking point A as centre, draw an arc of 5 cm radius. 

Similarly, taking point B as its centre, draw an arc of 6 cm radius. These arcs will intersect each other at 

point C. Now, AC = 5 cm and BC = 6 cm and ∆ABC is the required triangle. 

Step 2. Draw a ray AX making an acute angle with line AB on the opposite side of vertex C. 

Step 3. Locate 3 points A1, A2, A3 (as 3 is greater between 2 and 3) on line AX such that AA1= A1A2 = 

A2A3. 

Step 4. Join BA3 and draw a line through A2 parallel to BA3 to intersect AB at point B'. 

Step 5. Draw a line through B' parallel to the line BC to intersect AC at C'. 

∆AB'C' is the required triangle. 

The construction can be justified by proving that 

2 2 2
AB' AB, B'C' BC, AC' AC

3 3 3
� � � 

By construction, we have B’C’ || BC 

∴ ∠ AB'C' = ∠ABC (Corresponding angles) 

In ∆AB'C' and ∆ABC, 

∠ABC = ∠AB'C (Proved above) 

∠BAC = ∠B'AC' (Common) 

∴ ∆AB'C' ∼ ∆ABC (AA similarity criterion) 

AB' B'C' AC'

AB BC AC
�Ÿ � �   ….. (1) 

2 3In AA B' and AA B,� ' � '

2 3A AB' A AB�‘ � �‘ (Common)

2 3AA B' AA B�‘ � �‘ (Corresponding angles)

2 3AA B' and AA B�? �' �' (AA similarity criterion)

2

3

AAAB'

AB AA
� Ÿ �  

AB' 2

AB 3
� Ÿ �  ……. (2) 

From equations (1) and (2), we obtain 
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AB' B'C ' AC' 2

AB BC AC 3

2 2 2
AB' AB, B'C ' BC, AC' AC

3 3 3

� � � 

�Ÿ � � � 

This justifies the construction. 

Question 3:  

Construct a triangle with sides 5 cm, 6 cm and 7 cm and then another triangle whose sides are 
7

5
 of the 

corresponding sides of the first triangle. 

Give the justification of the construction. 

Solution 3:  

Step 1. Draw a line segment AB of 5 cm. Taking A and B as centre, draw arcs of 6 cm and 5 cm radius 

respectively. Let these arcs intersect each other at point C. ∆ABC is the required triangle having length 

of sides as 5 cm, 6 cm, and 7 cm respectively. 

Step 2. Draw a ray AX making acute angle with line AB on the opposite side of vertex C. 

Step 3. Locate 7 points, A1, A2, A3, A4 A5, A6, A7 (as 7 is greater between 5and 7), on line AX such that 

AA1 = A1A2 = A2A3 = A3A4 = A4A5 = A5A6 = A6A7. 

Step 4. Join BA5 and draw a line through A7 parallel to BA5 to intersect extended line segment AB at 

point B'. 

Step 5. Draw a line through B' parallel to BC intersecting the extended line segment AC at C'. ∆AB'C' is 

the required triangle. 

Justification 

The construction can be justified by proving that 

7 7 7
AB' AB, B'C' BC, AC' AC

5 5 5
� � � 

In ∆ABC and ∆AB'C', 

∠ABC = ∠AB'C' (Corresponding angles) 

∠BAC = ∠B'AC' (Common) 

∴ ∆ABC ∼ ∆AB'C' (AA similarity criterion) 
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AB BC AC

AB' B'C' AC'
�Ÿ � �  … (1) 

In ∆AA5B and ∆AA7B',

∠A5AB = ∠A7AB' (Common)

∠AA5B = ∠AA7B' (Corresponding angles)

∴ ∆AA5B ∼ ∆AA7B' (AA similarity criterion)

5

7

AAAB'

AB AA
� Ÿ �  

AB 5

AB' 7
� Ÿ �  ……. (2) 

On comparing equations (1) and (2), we obtain 

AB BC AC 5

AB' B'C ' AC' 7

7 7 7
AB' AB, B'C ' BC, AC' AC

5 5 5

� � � 

�Ÿ � � � 

This justifies the construction. 

Question 4:  

Construct an isosceles triangle whose base is 8 cm and altitude 4 cm and then another triangle whose 

side are 
1

1
2

 times the corresponding sides of the isosceles triangle. Give the justification of the 

construction.

Solution 4:  

Let us assume that ∆ABC is an isosceles triangle having CA and CB of equal lengths, base AB of 8 cm, 
and AD is the altitude of 4 cm. 

A ∆AB'C' whose sides are 
3

2
 times of ∆ABC can be drawn as follows. 

Step 1. Draw a line segment AB of 8 cm. Draw arcs of same radius on both sides of the line segment

while taking point A and B as its centre. Let these arcs intersect each other at O and O'. Join OO'. Let 

OO' intersect AB at D. 

Step 2. Taking D as centre, draw an arc of 4 cm radius which cuts the extended line segment OO' at

point C.Anisosceles ∆ABC isformed, having CD (altitude)as4 cmand AB (base)as8 cm. 

Step 3. Draw a ray AX making an acute angle with line segment AB on the opposite side of vertex C. 

Step 4. Locate 3 points (as 3 is greater between 3 and 2) A1, A2, and A3 on AX such that AA1 = A1A2 = 

A2A3. 

Step 5. Join BA2 and draw a line through A3 parallel to BA2 to intersect extended line segment AB at

point B'. 

Step 6. Drawa line through B' parallel to BCintersecting theextended line segmentACatC'. ∆AB'C' is
the required triangle. 
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Justification 

The construction can be justified by proving that 

2 3 3
AB' AB, B'C' BC,AC' AC

3 2 2
� � � 

In ∆ABC and ∆AB'C', 

∠ABC = ∠AB'C' (Corresponding angles) 

∠BAC = ∠B'AC' (Common) 

∴ ∆ABC ∼ ∆AB'C' (AA similarity criterion) 

AB BC AC

AB' B'C' AC'
�Ÿ � �  … (1) 

In ∆AA2B and ∆AA3B',

∠A2AB = ∠A3AB' (Common)

∠AA2B = ∠AA3B' (Corresponding angles)

∴ ∆AA2B ∼ ∆AA3B' (AA similarity criterion)

2

3

2
...(2)

' 3

AAAB
AB AA

�  �  

On comparing equations (1) and (2), we obtain 

AB BC AC 2

AB' B'C ' AC' 3

3 3 3
AB' AB, B'C ' BC, AC' AC

2 2 2

� � � 

�Ÿ � � � 

This justifies the construction. 

Question 5:  

Draw a triangle ABC with side BC = 6 cm, AB = 5 cm and ∠ABC = 60°. Then construct a triangle 

whose sides are 
3

4
 of the corresponding sides of the triangle ABC. Give the justification of the 

construction. 

Solution 5:  

A ∆A'BC' whose sides are 
3

th
4

 of the corresponding sides of ΔABC can be drawn as follows. 

Step 1. Draw a ∆ABC with side BC = 6 cm, AB = 5 cm and ∠ABC = 60°. 

Step 2. Draw a ray BX making an acute angle with BC on the opposite side of vertex A. 
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Step 3. Locate 4 points (as 4 is greater in 3 and 4), B1, B2, B3, B4, on line segment BX. 

Step 4. Join B4C and draw a line through B3, parallel to B4C intersecting BC at C'. 

Step 5. Draw a line through C' parallel to AC intersecting AB at A'. ∆A'BC' is the required triangle. 

Justification 

The construction can be justified by proving 

3 3 3
AB' AB, BC' BC, A'C' AC

4 4 4
� � � 

In ∆A'BC' and ∆ABC, 

∠A'C'B = ∠ACB (Corresponding angles) 

∠A'BC' = ∠ABC (Common) 

∴ ∆A'BC' ∼ ∆ABC (AA similarity criterion) 

A'B BC' A'C'

AB BC AC
�Ÿ � � … (1) 

In ∆BB3C' and ∆BB4C, 

∠B3BC' = ∠B4BC (Common) 

∠BB3C' = ∠BB4C (Corresponding angles) 

∴ ∆BB3C' ∼ ∆BB4C (AA similarity criterion) 

3

4

BBBC'

BC BB
� Ÿ �  

BC' 3

BC' 4
� Ÿ �  ……. (2)

From equations (1) and (2), we obtain 

A 'B BC' A 'C' 3

AB BC AC 4

3 3 3
A 'B AB, BC' BC,AC' AC

4 4 4

� � � 

�Ÿ � � � 

This justifies the construction. 

Question 6:  

Draw a triangle ABC with side BC = 7 cm, ∠B = 45°, ∠A = 105°. Then, construct a triangle whose sides 

are 4/3 times the corresponding side of ∆ABC. Give the justification of the construction. 

Solution 6:  

∠B = 45°, ∠A = 105° 

Sum of all interior angles in a triangle is 180°. 

∠A + ∠B + ∠C = 180° 
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105° + 45° + ∠C = 180° 

∠C = 180° − 150° 

∠C = 30° 

The required triangle can be drawn as follows. 

Step 1. Draw a ∆ABC with side BC = 7 cm, ∠B = 45°, ∠C = 30°. 

Step 2. Draw a ray BX making an acute angle with BC on the opposite side of vertex A. 

Step 3. Locate 4 points (as 4 is greater in 4 and 3), B1, B2, B3, B4, on BX. 

Step 4. Join B3C. Draw a line through B4 parallel to B3C intersecting extended BC at C'. 

Step 5. Through C', draw a line parallel to AC intersecting extended line segment at C'. 

∆A'BC' is the required triangle. 

Justification 

The construction can be justified by proving that 

4 4 4
AB' AB, BC' BC, A'C' AC

3 3 3
� � � 

In ∆ABC and ∆A'BC', 

∠ABC = ∠A'BC' (Common) 

∠ACB = ∠A'C'B (Corresponding angles) 

∴ ∆ABC ∼ ∆A'BC' (AA similarity criterion) 

AB BC AC

A'B BC' A'C'
�Ÿ � � … (1) 

In ∆BB3C and ∆BB4C',

∠B3BC = ∠B4BC' (Common)

∠BB3C = ∠BB4C' (Corresponding angles)

∴ ∠BB3C ∼ ∠BB4C' (AA similarity criterion)

3

4

BBBC

BC' BB
� Ÿ �  

BC 3
BC' 4

� Ÿ �  ….. (2) 

On comparing equations (1) and (2), we obtain 

AB BC AC 3
A'B BC' A'C' 4

� � � 

4 4 4
A'B AB, BC' BC,A'C' AC

3 3 3
�Ÿ � � � 

This justifies the construction. 

Question 7: 
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Draw a right triangle in which the sides (other than hypotenuse) are of lengths 4 cm and 3 cm. then 

construct another triangle whose sides are 
5
3

 times the corresponding sides of the given triangle. Give 

the justification of the construction.

Solution 7:  

It is given that sides other than hypotenuse are of lengths 4 cm and 3 cm. Clearly, these will be 

perpendicular to each other.  

The required triangle can be drawn as follows. 

Step 1. Draw a line segment AB = 4 cm. Draw a ray SA making 90° with it. 

Step 2. Draw an arc of 3 cm radius while taking A as its centre to intersect SA at C. Join BC. 

∆ABC is the required triangle. 

Step 3. Draw a ray AX making an acute angle with AB, opposite to vertex C. 

Step 4. Locate 5 points (as 5 is greater in 5 and 3), A1, A2, A3, A4, A5, online segment AX such that AA1

= A1A2 = A2A3 = A3A4 = A4A5. 

Step 5. Join A3B. Draw a line through A5 parallel to A3B intersecting extended line segment AB at B'. 

Step 6. Through B', draw a line parallel to BC intersecting extended line segment AC at C'. 

∆AB'C' is the required triangle. 

Justification 

The construction can be justified by proving that 

5 5 5
AB' AB, B'C' BC, AC' AC

3 3 3
� � � 

In ∆ABC and ∆AB'C', 

∠ABC = ∠AB'C' (Corresponding angles) 

∠BAC = ∠B'AC' (Common) 

∴ ∆ABC ∼ ∆AB'C' (AA similarity criterion) 

AB BC AC

AB' B'C' AC'
�Ÿ � �  … (1) 

In ∆AA3B and ∆AA5B',

∠A3AB = ∠A5AB' (Common)

∠AA3B = ∠AA5B' (Corresponding angles)

∴ ∆AA3B ∼ ∆AA5B' (AA similarity criterion)

3

5

AAAB
AB' AA

� Ÿ �  
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