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[image: image1.wmf]Exercise Questions and Solutions

 

Practice the Solutions of this part properly. It will help you to

 

        solve the Creative Questions easily.
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After reading this chapter, the students will be able to (

1.
explain the secant and tangent to the circle. 

[image: image27.wmf]
2.
prove the theorem related to circle.
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Corollary-1 of Theorem-9: At any point on a circle, only one tangent can be drawn.

[image: image28.wmf]General Enunciation: At any point on a circle, only one tangent can be drawn.

Particular Enunciation: Let, TT( be a tangent at the point P of the circle with centre O. It is required to prove that TT( is the only tangent at the point P of the circle.

Construction: Let us join O, P. Let us draw a straight line SS( passing through the point P.

Proof:   Steps                   Justification

(1)
Let, SS( be another tangent line except TT( of the circle with centre O.

(2)
We know that, the tangent drawn at any point of a circle is perpendicular to the radius through the point of contact of the tangent.


( OP ( TT(.


So, (OPT = ( OPT( = 1 right angle

(3)
(OPS < (OPT and (OPS( ( OPT(

( (OPS ( 1 right angle


(OPS( ( 1 right angle


( SS( can never be perpendicular to the radius OP.


So, without TT( there is no other tangent at the point P of the circle. (Proved)

Corollary-2 of Theorem-9: The perpendicular to a tangent at its point of contact passes through the centre of the circle.
General Enunciation: The perpendicular to a tangent at its point of contact passes through the centre of the circle.

Particular Enunciation: The perpendicular to a tangent at its point of contact will pass through the centre of the circle, if and only if the tangent drawn at any point of the circle is perpendicular to the radius passing through the point of contact.

Let, PT is a tangent at the point P of the circle with centre O and OP is the radius passing through the point of contact. So, it is sufficient to prove that, PT ( OP.

Construction: Let take any point Q on the tangent line and join O,Q.

Proof:  Since PT is a tangent at the point P, So, any other point except P on PT lies outside the circle. That is, the point Q lies outside the circle.

(OQ is greater than the radius of the circle. That is OQ ( OP and this is true for any other point on PT except the tangent point P.

( OP is the smallest distance between the center and the tangent PT.

( PT ( OP

So, the perpendicular to a tangent at its point of contact passes through the centre of the circle. (Proved)
Corollary-3 of Theorem-9: At any point of the circle the perpendicular to the radius is a tangent to the circle.

General Enunciation: At any point of the circle the perpendicular to the radius is a tangent to the circle.


Particular Enunciation:  Let, OP is a radius of the circle with centre O.  PT ( OP. It is required to prove that, PT is a tangent of the circle with centre O.

Construction: Let us take a point Q on the straight line PT and join O, Q.

Proof: Steps
Justification

(1)
PT ( OP
 [Given]


( ( OPT = 1 right angle


( (OPQ is a right angled triangle.

(2)
OQ is the hypotenuse of (OPQ,


( OQ > OP [Hypotenuse is the largest side of right angled triangle]


( Distance of no other point on PT except P from the center is equal to the radius OP.


( P is the only point on PT which lies on the circumference of the circle.


( PT is a tangent of the circle with centre O at the point P.   (Proved)

Corollary-1: (page-145)
If two circles touch each other externally, the distance between their centres is equal to the sum of their radii.

Solution: General Enunciation:  If two circles touch each other externally, the distance between their centres is equal to the sum of their radii.


Particular Enunciation:  Let, Two circles with centres A and B touch each other externally at the point O. It is required to prove that, distance between the centres = sum of their radii.

Construction:  Join O, A and O, B.

Proof:
We know that if two circles touch each other, their point of contact of the tangent and the centres are collinear.


Now, since the circles with centre A and B touch each other externally at the point O, so the points A, O and B are collinear.


So, A, O, B are collinear.


( AB = OA + OB


So, the distance between the centres of the circles = the sum of their radii. (Proved)
Corollary-2 (page-145)
If two circles touch each other internally, the distance between their centres is equal to the difference of their radii.
Solution: General Enunciation: If two circles touch each other internally, the distance between their centres is equal to the difference of their radii.


Particular Enunciation: Let, two circles with centres A and B touch each other internally at the point O.

It is required to prove that, distance between the centres is equal to the difference of their radii. 

Construction: Join O, A and O, B.

Proof:
We know that, if two circles touch each other then their point of contact of the tangent and the centres are collinear.


Now, since the circles with centre A and B touch each other internally at the point O, so the point A, O and B are collinear.


So, A, O, B are collinear.


( AB = OA - OB


So, the distance between the centres of the circles = the difference of their radii.  (Proved)

Question-1. Two tangents are drawn from an external point P to the circle with centre O. Prove that, OP is the perpendicular bisector of the chord through concern. 


Solution: 


Particular Enunciation: Let, two tangents PA and PB are drawn from an external point P to the circle with centre O, which touch the circle at the points A and B respectively. AB is the chord found by joining the point of contacts A and B. Let us join P, O. The straight line OP intersects the chord AB at the point C.

It is required to prove that, OP is the perpendicular bisector of the chord AB. 

Construction: Let us join O, A and O, B. 

Proof:     Steps
Justification
(1) 
PA and PB are two tangents from the external point P to the circle.


( PA = PB 
[( The distance from an external point of the circle to the point of contacts of the circle is equal]

(2)
Now, from (OAP and (OBP, 


PA = PB 


OA = OB [Radii of the same circle] 


And OP is the common side of both triangles where hypotenuse OP = hypotenuse OP


( (OAP ( (OBP [Similar sides of the two triangles are equal]


So, (AOP = (BOP 


So, (AOC = (BOC ... ... ... (i) 

(3)
Now, from (OAC and (OBC, 



OA = OB, [Radii of the same circle  


OC is the common side of both triangles.


and included (AOC = included (BOC [From (i)] 


( (OAC ( (OBC [Two similar sides and their included angles of two triangles are equal]


( AC = BC ... ... ... (ii) 


and (OCA = (OCB 

(4)
But, since they are pair of angles on the same straight line, each of them is right angle.


( (OCA = ( OCB = 1 right angle


So, OP ( AB ... ... ... (iii) 

(5)
From the equations (ii) and (iii) we get, 


AC = BC, that is, C is the middle point of the chord AB through the point of contacts and OP( chord AB through the point of contact. 


( OP is the perpendicular bisector of the chord AB which passes through the point of contact.

(Proved) 

Alternative Solution:


Particular Enunciation: Let, two tangents PA and PB be drawn from an external point P to the circle with centre O, which touch the circle at the points A and B respectively. The chord AB through the point of contact has been found by joining A and B. Let us join P, O. The straight line OP intersects the chord AB at the point C.

It is required to prove that, OP is the perpendicular bisector of the chord AB. 

Construction: Join O, A and O, B. 

Proof:    Steps
Justification
(1) 
 AP is a tangent at the point A and OA is the radius passing through the point of contact. 


(PA ( OA, that is, (OAP = 1 right angle [(The tangent drawn at any point of a circle is perpendicular to the radius through the point of contact of the tangent]

(2)
Again, BP is a tangent at the point B and OB is the radius passing through the point of contact. 


(PB ( OB, that is, (OBP = 1 right angle [For the same reason]

(3)
Now, from the right angled triangles (OAP and (OBP,


hypotenuse OP = hypotenuse OP


OA = OB   [Radii of the same circle] 


( (OAP ( ( OBP   [Hypotenuse and 1 other side of two right angles triangles are equal] 


( (AOP = (BOP . 


So, (AOC = (BOC ... ... ... (i) 

(4)
Now from (OAC and (OBC, 


OA = OB 
[Radii of the same circle] 


OC is the common side and


 included angle (AOC = included angle (BOC

 
       
 [ From (i) ] 


( (OAC ( (OBC [ Two similar sides and their included angles of both triangles are equal] 


So, AC = BC ... ... ... (ii) 


And (OCA = (OCB 

(5)
But, these are the pair of angles on the same straight line and each is equal to 1 right angle


( (OCA = (OCB = 1 right angle 


So, OP ( AB ... ... ... (iii) 


By adding (ii) and (iii) we get, 


OP is the perpendicular bisector of the chord AB which passes through the point of contact. (Proved) 

Question-2. Given that tangents PA and PB touches the circle with centre O at A and B respectively. Prove that PO bisects (APB. 


Solution:
Particular Enunciation: Let, two tangents PA and PB be drawn from an external point P to the circle with centre O, which touch the circle at the points A and B respectively. PO is the line segment joining the centre O of the circle and the exterior point P. 

It is required to prove that, PO bisects the angle (APB that is, (APO = (BPO.

Construction: Join P, O; O, A and O, B. 

Proof:    Step                         Justification
(1)
PA and PB are two tangents of the circle from an exterior point P. 


( PA = PB 
[Distance from an exterior point to the point of contact of a circle is equal] 

(2)
Now, from (OAP and (OBP, 


PA = PB;


OA = OB
[Radii of the same circle] 


And OP is the common side of both triangles, 


( (OAP ( (OBP 
[(Three similar sides of two triangles are equal] 


So, (APO = (BPO 


( OP  bisects the angle (APB (Proved) 

Alternative Solution:
Particular Enunciation: Let, two tangents PA and PB be drawn from an external point P to the circle with centre O, which touch the circle at the points A and B respectively. PO is the line segment joining the centre O of the circle and the exterior point P. 

It is required to prove that, PO bisects the angle (APB that is, (APO = (BPO.

Construction: Join P, O; O, A and O, B.

Proof:    Steps
Justification
(1)
AP is the tangent at A of the circle and OA is the radius passing through the point of contact. 


(PA ( OA, that is, (OAP = 1 right angle.


[( The tangent drawn at any point of a circle is perpendicular to the radius through the point of contact of the tangent]

(2)
Again, BP is the tangent at B of the circle and OB is the radius passing through the point of contact.


( PB ( OB, that is, (OBP = 1 right angle

(3)
Now, from the right angled triangles (OAP and (OBP, 


hypotenuse OP = hypotenuse OP 


and OA = OB   [ Radii of the same circle] 


(OAP ( (OBP
 [Hypotenuse and other similar sides of two right angled triangles are equal] 


So, (APO = (BPO 


So, PO bisects the angle (APB (Proved)
Question-3. Prove that, if two circles are concentric and if a chord of the greater circle touches the smaller, the chord is bisected at the point of contact. 

Solution: General Enunciation: If two circles are concentric and if a chord of the greater circle touches the smaller, the chord is bisected at the point of contact. 


Particular Enunciation: Let, O is the centre of two concentric circles ABC and PQR and the circle ABC is the greater one. The chord AB of the greater circle ABC touches the smaller circle at the point P.

It is required to prove that, the chord is bisected at the point P. That is, P is the middle point of the chord AB or PA=PB. 

Construction: Join O, A; O, B and O, P.

 Proof:    Steps                              Justification
(1) 
AB is the tangent of the circle PQR at P and OP is the radius passing through the point of contact 


( AB ( OP 


That is, (OPA = (OPB = 1 right angle [The tangent drawn at any point of a circle is perpendicular to the radius through the point of contact of the tangent]

(2)
Now in the right angled triangles (OAP and  (OBP,


hypotenuse OA = hypotenuse OB 
[radii of the same circle] 


And OP is the common side. 


( (OAP ( (OBP      [Hypotenuse and 1 other side of two right angled triangles are equal] 


So, PA = PB 


( P is the middle point of AB (Proved) 

Question-4. AB is a diameter of a circle and BC is a chord equal to its radius. If the tangents drawn at A and C meet each other at the point D, prove that, ACD is a quadrilateral triangle.
Solution:
Particular Enunciation: Let, AB is a diameter and BC is a chord equal to radius of a circle. Centre of the circle is O. The tangents drawn at the points A and C meet each other at the point D. A triangle ACD has been constructed after adding A, C.

It is required to prove that, (ACD is quadrilateral. 

Construction: Join O, C.

Proof:    Steps
Justification
(1) 
From (OBC, 



OB = OC 
[Radius of the same circle] 


and
BC = OB 
[Given that, the chord BC is equal to 




  the radius] 


( OB = BC = OC 


So, (OBC is equilateral

      (OBC = (OCB = (BOC = 60°  

[Every angle of a equilateral triangle is 60°]  


( (ABC = 60(
(2)
Again, AD is a tangent at the point A and AC is a chord passing through the point of contact.


( (DAC = (ABC
  [Since alternate angle]


( (DAC = 60(
(3)
Again, AD and DC are two tangents of the circle from the point D and since AD = DC.


( In the triangle (ADC, AD = DC,


( (ACD = (DAC = 60(      [In a triangle opposite angles of the equal sides are equal]

(4)
Now, from (ACD,


(ACD + (CAD + (ADC = 180° [The sum of three angles of a triangle is equal to 2 right angles or 180°]


or, 60° + 60° + (ADC = 180°
[From (ii) and (iii)] 


or,  (ADC = 180° – 120° 


( (ADC = 60°  ... ... ... (iv) 

(5)
So, from the equation (ii), (iii) and (iv) it is clear that, 


every angle of (ACD is equal to 60°.


Again, since every angle is equal, the opposite sides of each 
angles are also equal that is CD = AD = AC.


( (ACD is a equilateral triangle. (Proved) 

Question-5. Prove that, a circumscribed quadrilateral of a circle having the angles subtended by opposite sides at the centre are supplementary. 

Solution: General Enunciation: A circumscribed quadrilateral of a circle having the angles subtended by opposite sides at the centre are supplementary. 


Particular Enunciation: Let, ABCD is a circumscribed quadrilateral of a circle with centre O. The sides AD, AB, BC and CD touch the circle at the points P, Q, M and N respectively. Join O, A; O, B; O, C; O, D.

It is required to prove that, (AOD and (BOC are supplementary, that is, (AOD + (BOC = 2 right angles and  (COD and (AOB are supplementary that is, (AOD + (BOC = 2 right angles.

Construction: Join O, M; O, N; O, P; O, Q.

Proof:    Steps
Justification
(1)
AP and AQ are two tangents of the circle with centre O at the points P and Q respectively. 


( AP ( OP and AQ ( OQ   [The tangent drawn at any point of a circle is perpendicular to the radius through the point of contact of the tangent.]


So, (APO = 1 right angle = (AQO 

(2)
Now, in the right angled triangles (AOP and  (AOQ, 


hypotenuse OA = hypotenuse OA 


 OP = OQ 
[Radii of the same circle] 


( ( AOP ( ( AOQ 


So, (AOP = (AOQ  ... ... ... (i) 

(3)
Similarly, it can be proved that, 


(BOM =(BOQ    ... ... ... (ii)


(COM = (CON ... ... ... (iii) 


and (DOP = (DON ... ... ... (iv) 

(4)
Now, by adding the equations (i), (ii), (iii), and (iv), we get,


( ((AOP + (DOP) + ((BOM + (COM)


= ((AOQ + (BOQ) + ((CON + (DON) 


( (AOD + (BOC = (AOB + (COD ... ... (v) 

(5)
Again, (AOB + (COD + (AOD + (BOC


= 4 right angles.


[4 straight lines are inclined together at an angle 360° at the common point] 


or, ((AOB + (COD) + ((AOB + (COD)


= 4 right angles  [From (v)]


or, 2((AOB + (COD) = 4 right angles


( (AOB + (COD = 2 right angles 


and (AOD + (BOC = 2 right angles

( The angles are supplementary. (Proved)
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
How many tangent can be drawn in a certain point of a circle?   [Dj.B. 15]

a
1
b
2


c
3
d
4
eq \o((,a)

[image: image3.wmf]Cadet Colleges

 MCQs 

 

with Answers

 

Cadet Colleges questions are also important for your excellent preparation. 

They will help you to give a clear idea about the question as well as chapterwise

 

 

          

exclusive question
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2.
What is the distance (cm) between the centers of two circles having diameter 8 cm and 6 cm and they touch each other externally? [Rajshahi Cadet-15]

a
8 cm
b
7 cm 


c
6 cm 
d
2 cm 
eq \o((,b)
3.
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Q  

P  


Above two circle touches externally and their radii are 5cm and 6cm. What is the distance in cm between the two centre? [Pabna Cadet-15]

a
11
b
16


c
17
d
18
eq \o((,a)
4.
From the figure in the right side what is the value of (OCB. [Sylhet Cadet-15]

[image: image5.emf] 

A 

B  

O  

4 x  

x  

C  



a
90(
b
45(

c
22(
d
18(
eq \o((,d)
5.
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Q  

P  

  [Feni Girls' Cadet-14]

Above two circle touches externally and their radii are 5cm and 6cm. What is the distance in cm between the two centres?



a
11
b
16


c
17
d
18

eq \o((,a)
6.
According to figure
[Mirzapur Cadet-14]

i.
A, O and B lie on the same straight line

ii.
(AOP = (BOP 
iii.
PQ perpendicular to AB 


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii

eq \o((,d)
7.
Observe the following conditions: 
[Mirzapur Cadet-14]

i.
The parallelogram inscribed in a circle is rectangle

ii.
The sum of the two opposite angles of quadrilateral is equal to 180( 


iii.
The external angle of cyclic quadrilateral is greater than any other internal angle.


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii

eq \o((,b)
8.
Observe the following : 
[Pabna Cadet-14]

i.
The circle and the straight line have no common point



ii.
The straight line has cut the circle at two points 


iii.
The straight line has touched the circle at a point 


Which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,b)
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P  

A  

O  

B  


9.
PA & PB are two tangents with centre O of the circle ABC.  
[Joypurhat Girls' Cadet-14]

i.
PA = PB
ii.
OA = OB  


iii.
(APO = (BPO = 45(  



According to the given information


which is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,a)
Observe the figure and answer the questions 10 ( 12:
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O  

M  

B  

A  

P 


PA and PB are two tangents drawn from external point P to a circle with centre O. 
[Mirzapur Cadet-14]
10.
Which is right?



a
OP = PA
b
PA = PB


c
OA2 + OB2 = AB2
d
PA = PO = PB

eq \o((,b)
11.
Which angle is equal to (OPA?



a
(OAP
b
(OPB


c
(AOP
d
(BOP

eq \o((,b)
12.
(OAP + (OBP is equal to(



a
90(
b
180(

c
270(
d
360(

eq \o((,b)
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Pay your earnest attention to the topic

-

related information for 

 

          making your concept clear

 

Topicwise MCQs with Answer

s

 



	((( 8.4 Secant and Tangent of the circle(Text page-141


· The common point of the circle and the straight line is the point of contact.
· All the points between two points of intersection of every secants of the circle lie interior of the circle.
· If two circles touch each other externally, the distance between their centers is equal to the sum of their radii and if they touch each other internally, the distance between their centers is equal to the difference of their radii.
· If two circles touch each other externally or internally, the point of contact of the tangent and the centers are collinear.
· If two tangents are drawn to a circle from an external point, the distances from that point to the points of contact are equal.
· At any point on a circle, only one tangent can be drawn. The perpendicular to a tangent at its point of contact passes through the centre of the circle.
13.
How many points does a straight line touch the circle at? (easy)

a
1
b
2
c
3
d
4
eq \o((,a)
14.
How many points does a straight line cut the circle at? (medium)

a
1
b
2
c
3
d
4
eq \o((,b)
15.
Two circles touch each other externally and the distance between their centers is 7 cm. If the length of radius of one circle is 4 cm, what is the radius of the other circle? (medium)

a
3
b
4
c
7
d
8
eq \o((,a)
16.
Two circles touch each other internally. If the lengths of radii of the two circles are 7 cm. and 5 cm, what is the distance between the two centers? (easy)

a
12
b
8
c
4
d
2
eq \o((,d)
17.
If ABC is a right angled triangle, where does the centre of the circum circle of the triangle lie on? (easy)

a
perpendicular
b
base

c
hypotenuse
d
inside
eq \o((,c)
18.
If an equilateral triangle is inscribed in a circle, which type of triangle will be formed by the tangents at all the vertices of the triangle? (easy)

a
right angle
b
equilateral

c
scalene angle
d
obtuse angle
eq \o((,b)
19.
If a straight line touches a circle, how many points of intersection will be formed? (medium)


a
1
b
2
c
3
d
4
eq \o((,a)
20.
What is the measurement of the angle inclined between the tangent and the radius passing through the point of contact? (easy)

a
45(
b
60(
c
90(
d
100(
eq \o((,c)
21.
If the diameters of two internally touching circles are 8 cm. and 4 cm. respectively, what is the distance between their centers? (medium)

a
2
b
4
c
8
d
12
eq \o((,a)
22.
If PT is a tangent at P on the circle with centre at O and OP is the radius passing through the point of contact of the tangent, which of the following is correct? (medium)

a
PT = OP
b
PT || OP

c
PT ( OP
d
PT =  eq \f(1,OP) 
eq \o((,c)
23.


In the figure, PB is a tangent of a circle with centre at O and AB is the diameter passing through the point of contact of the tangent. If (OPB = 10(, what is the measurement of (BAC? (medium)

a
80(
b
70(
c
60(
d
40(
eq \o((,d)
24.







In the figure, what is the measurement of (OCB in the circle with centre O? (medium)

a
18(
b
20(
c
22(
d
24(
eq \o((,a)
25.


If PT is a tangent of the circle with centre O and OT is the radius passing through the point of contact of the tangent. If OT = 10, OP = 15, what is the length of PT? (medium)

a
5 eq \r(5) 
b
6 eq \r(5) 
c
7 eq \r(5) 
d
8 eq \r(5) 
eq \o((,a)
26.


If PA and PB are two tangents, what is the value of x? (medium)

a
1
b
2
c
3
d
4
eq \o((,b)
27.
 If the distance between two centers of two circles is equal to the sum of their radii, what kind of circles are they? (medium) 


a
equal
b
touching internally 


c
touching externally
d
intersecting
eq \o((,c)
28.


Two circles with centers A and B touch each other at the point O. If PQ is the common tangent of the two circles ( 

i.
AO ( PQ.


ii.
(POA + POB = one straight angle

iii.
A, O and B are three collinear points.

Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
29.


If PA and PB are two tangents to the circle with centre O (

i.
PA = PB. 
ii.
OA = OB.

iii.
(APO = (BPO = 45(.

Which of the following is correct? (easy)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
30.
Two centers of two circles lie ( 

i.
if on the same side of the common tangent the tangent will be touched  internally.

ii.
if on the opposite side of the common tangent the tangent will be touched  externally.

iii. on the common tangent.

Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)

On the basis of the following information answer to the questions (31-34) :



Two tangents PA and PB are drawn from an external point P to the circle with centre O.
31.
Which of the following is correct? (easy)

a
PA = PB
b
OP = OA


c
OP = OB
d
PA = PO = PB
eq \o((,a)
32.
Which of the following is equal to (OPA?(easy)

a
(OAP
b
(OPB
c
(AOP
d
(BOP
eq \o((,b)
33.
What is the measurement of (OAP + (OBP?  (easy)

a
90(
b
180(
c
270(
d
360(
eq \o((,b)
34.
Which of the following is equal to


(AOP + (OPA? (medium)

a
(OAP + (OBP
b
(AOP + (BOP


c
(BOP + (OPB
d
(OBP + (OPB
            eq \o((,c)

On the basis of the following information answer to the questions (35-37) :

TA is a tangent of the circle ABCD. (TAD = (ACD = a, BA || CD and (ADT = 90(. 

35.
What is the measurement of (BAC?(easy)

a
 eq \f(a,2) 
b
a
c
2a
d
3a
eq \o((,b)
36.
Which types of triangles are (ABC and (ACD? (easy)

a
similar and right angle

b
non-similar and right angle

c
similar and obtuse angle

d
non-similar and obtuse angle
eq \o((,a)
37.
Which of the following is the value of  eq \f(BA,BC) ? (medium)

a
 eq \f(AD,CD) 
b
 eq \f(AD,AC) 
c
 eq \f(CD,AD) 
d
 eq \f(AC,CD) 
eq \o((,c)

On the basis of the following figure answer to the questions (38-41) :


Two tangents PA and PB are drawn from an external point P to the circle with centre O.
38.
What is degree the measurement of (PAO? (easy)

a
45
b
60
c
90
d
180
eq \o((,c)
39.
What is the value of x? (medium)

a
1
b
2
c
3
d
4
eq \o((,a)
40.
What is the length of PB? (easy)

a
2
b
4
c
5
d
6
eq \o((,c)
41.
What is the length of OP?(easy)

a
 eq \r(34) 
b
 eq \r(36) 
c
4
d
9
eq \o((,a)
On the basis of the following figure answer to the questions (42-43) :

42.
In the figure, if two circles with centers at M and N touch at the point A internally, which of the following is correct? (medium)

a
MA = NA
b
MN = MA.NA


c
MN = MA ( NA
d
MN ( MA = AN
              eq \o((,c)
43.
If the distances of M and N from the point A are 4 cm. and 3 cm. respectively, what is the length of MN?(easy)

a
1
b
2
c
7
d
12
eq \o((,a)

On the basis of the following figure answer to the questions (44-46) :


Two circles of equal radius with centers A and B touch at the point M externally, PQ is a tangent drawn at M. O,A and O,B have been joined.
44.
What is the value of AB? (easy)

a
2
b
4
c
6
d
8
eq \o((,c)
45.
If OM = 4 cm., what is the value of AO? (easy)

a
2
b
3
c
4
d
5
eq \o((,d)
46.
If (AOM = 30(, what degree is the measurement of (OAM? (easy)

a
30
b
45
c
60
d
90
eq \o((,c)

On the basis of the following figure answer to the questions (47-49) :
47.
The measurement of (BOD will be -


a
 eq \f(1,2) (BAC
b
 eq \f(1,2) (BAD


c
2 (BAC
d
2 (BAD
eq \o((,d)
48.
The circle to the triangle ABC is- 


a
inscribed circle
b
circum-circle

c
ex-circle
d
ellipse
eq \o((,b)
49.
The angle inscribed in a major arc of any circle is(

a
acute angle


b
right angle

c
obtuse angle


d
complementary angle


eq \o((,a)
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eq \o(((((((,Question(1) The circles with centres C & C' intersect each other at A & B.
[Ctg.B. 15]
a.
Draw a common chord of the two circles through A & B.

b.
Prove that, CC' bisects chord AB at right angle.

c.
Prove that, centres of all circles passing through two fixed points A & B, he on the same straight line. 

Solution to the question no. 1

eq \o((,a) 
 

Given, circles with centres C & C' meet each other at A & B. Join A, B. Then AB is the common chord. 

eq \o((,b) 



Let, circles with centres C & C' intersect each other at points A & B. AB is their common chord.


It is required to prove that, CC' bisects chord AB at right angle.

Construction: Join A, C; B, C; A, C' & B, C'.

Proof: AC = BC [radius of same circle]

Again, in the circle with centre C', AC' = BC'. [radius of same circle]

( any point on CC' is equally distance from A, B. 

( CC' is a 10 cm.

( It bisects common chord AB at right angle

( CC' "          "            "       "    "     "      "   (proved)

eq \o((,c) Let, A, B are two fixed points. It is required to prove that, centres of all circles passing through A, B are collinear. 

Constraction: We draw two circles passing through A, B. Let their centres be C, C'. we join CC'. 

Proof: In the circle with centre C,

AC = BC. [radius of same circle]

Again, in the circle with centre, 

AC' = BC' [radius of same circle]

( all points on CC' are at equal distance from A & B.

( centres of all circles passing through A, B will lie on CC'. (proved)

eq \o(((((((,Question(2) AB & CD are two equal chords of a eircle with centre 0. OP & OQ are perpendiculars drawn from O to AB & CD respectively.
[J.B. 15]
a.
Draw the figure as per the question.

b.
Prove that P is the mid point of AB.

c.
Prove that, OP = OQ.

Ans to the Ques. N. 2

eq \o((,a) 

[image: image13.emf] 
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Let Ab & CD are two equal chords of the circle with centre o. OP & OQ are perpendiculars from O to chords AB & CD respectively.
eq \o((,b) 
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A  

B  

P  

O  



Let AB is a chord which is not a diameter of the circle with centre O. It is required to prove that P is the mid point of chord AB.


Construction : Join O, A & O, B.


Proof


Step
validity

 (1)
OP(AB So


(OPA = (OPB = 1 right angle


( ( OPA & (OPB are right angle triangles.

(2)
Now, (OPA in (OPB


hypotenus, OA = hypotenus OB


common OP =  common OP [radius of same cirle]


( (OPA ( (OPB

(3)
So, AP = BP


( P is the mid point of chord AB. (proved)

eq \o((,c) 
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P  
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Let AB & CD are two equal chords of a circle with centre O. It is required to prove that, OP = OQ.

Construction: Join O, A & O, C 

Proof: Setp 



(1)
OP ( AB& OQ ( CD


( AP = BP & CQ = DQ


( AP =  eq \f(1,2) AB & CQ =  eq \f(1,2) CD.


Validity 


[Perpendicular drawn from centre to any chord other than the diameter bisects the chord]




(2)
But AB = CD

[given]


( AP = CQ

(3)
Now in right angled  (OAP &(OCQ


hypotenus OA = hypotenus OC & [radius of same circle]


AP = CQ


( (OAP ( (OCQ


( OP = OQ (proved)
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eq \o(((((((,Question(3) Two circles with centres A and B touch each other at O. P, O, R is a common tangent.

 
[Mirzapur Cadet-14]
a.
Draw the figure with description.
2

b.
Prove that A, O and B lie on the same straight line.
4

c.
Two tangents are drawn from an external point P to the circle with centre O. Prove that OP is the perpendicular bisector of the chord to the point of contact.
4

Solution to the question no. 3
eq \o((,a)
A geometric figure related to the given information is drawn below:

[image: image17.png]




In the above figure, two circle with centre at A and B mutually touches at O and PR represents a tangent at the point O which is common to both the circles.
eq \o((,b)
Let the two circles with centres at A and B touch each other externally at O. It is requred to prove that the points A, O and B are collinear.

[image: image18.png]




Construction: Since the given circle touch each other at O, they have a common tangent at the point O. Now draw the common tangent POR at O and join O, A and O, B.


Proof: In the circles OA is the radius through the point of contact of the tangent and POR is the tangent.


Therefore (POA = 1 right angle. Similarly (POB = 1 right angle.


Hence (POA + (POB = 1 right angle + 1 right angle = 2 right angles


Or, (AOB = 2 right angles i.e. (AOB is a straight angle.


( A, O and B are collinear. (Prove)
eq \o((,c)
General Education: Let us suppose, P is an external point of any circle with centre at O. Two tangents are drawn to the circle from the point P. It is required to be proved that OP is the perpendicular bisector of the chord to the point of contact of the tangents.


Particular Enunciation: Suppose, O and P are the centre and any exterior point respectively of the circle ABC. Two tangents PA and PB are drawn to the circle. (A, B) and (Q, P) are joined. We have to prove that, OP is perpendicular bisector of the chord of contact AB.
[image: image19.png]




Construction: Let us join (O, A) and (O, B).


Proof: Since, OA and OB are the radii passing through the points of contact,


( (OAP = 1 right angle = (OBP.


Now, in right angled triangles (OPA and (OPB, we get, PA = PB [Length of the tangents from exterior point are equal]


OA = OB [radii of the same circle]


Hence the two triangles are congruent.


( (AOP = (BOP


Now in (OAE and (OBE, we get,


OA = OB, (AOE = (BOE and OE is common side.


Hence the two triangles are congruent.


(AE = BE and (AEO = (BEO, but these two are adjacent angles. So each of them is one right angle.


`( OE ( BE. But OE and OP are the same line. Hence, OP is the perpendicular bisector of the chord of contact AB. (Proved)
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eq \o(((((((,Question(4) Two circles with centre A and B touch each other at the point O.  
(Activity; Page-144
a.
Draw a figure on the basis of the above information and give a short description.
2 

b.
Prove that, the three points A, B and O are collinear.
4

c.
If the circles with centre A, B, C, D pass through  the point O and touch each other at the point O, prove that, the points A, B, C, D lie on the same straight line.
4

Solution to the question no. 4
eq \o((,a) 
In the figure, two circles with centre A and B touch each other externally (figure-1) and internally (figure-2).
eq \o((,b) It is required to prove that, the three points A, B and O are collinear.

Construction: Since two circles touch each other at the point O, they have a general tangent at the point O. Now, let us draw a general tangent POQ at the point O and join O, A and O, B.

Proof: PQ is a tangent at the point O of the circle with centre A and OA is the radius passing through the point of contact.

( 
PQ ( OA, that is, (POA = 1 right angle ............. (i)  [( The tangent drawn at any point of a circle is perpendicular to the radius passing through the point of contact]

Again, PQ is a tangent at the point O of the circle with centre B and OB is the radius passing through the point of contact.

( 
PQ ( OB, that is, (POB = 1 right angle ......... (ii)

Figure-1: Adding the equations (i) and (ii) we get,

(POA + (POB = 1 right angle + 1 right angle

(
(POA + (POB = 2 right angle


But these are adjacent angle.

( 
Exterior sides OA and OB of the two angles lie on the same straight line.


So, A, B, O lie on the same straight line.

Figure-2: OB and OA are two perpendiculars to the line POQ at the point O. But, it is not possible to draw more than one perpendicular at one point of a line. So, AO and BO will be the same straight line. 


So, the points A, B, O are collinear.


So, in both cases, the points A, B and O lie on the same straight line. Therefore, the points A, B and O are collinear.  (Proved)
eq \o((,c) 

The four circles with centre A, B, C, D pass through the point O and touch each other at the point O. 

It is required to prove that, the points A, B, C, D lie on the same straight line. 

Construction: The four circles touch each other at the point O. So, all circles have a general tangent. Let, draw the general tangent OT of the circles. Join A, O; B, O; C, O and D, O. 

Proof: We know, the tangent drawn at any point of a circle is perpendicular to the radius passing through the point of contact. OT is a tangent at the point O of the circle with centre A and AO is the radius passing through the point of contact. 

( 
AO ( OT ............ (i)     [(The tangent drawn at any point on a circle is perpendicular to the radius passing through the point of contact]


Similarly, BO ( OT............... (ii) 



CO ( OT .............. (iii) 



and DO ( OT ............ (iv) 



It is seen from (i), (ii), (iii) and (iv), AO, BO, CO and DO are perpendicular to the point O of the same line OT. It is not possible to draw more than one perpendicular at the point O of OT. 

( 
AO, BO, CO and DO lie on the same straight line. 


So, the points A, B, C, D lie on the same straight line. (Proved)
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eq \o(((((((,Question(5) P is an exterior point of the circle ABC with centre O, and PA and PB are two tangents of the circle.
a.
Draw the figure on the basis of above information with a short description.
2 

b.
Prove that, PA = PB.
4

c.
Join A, B and O, P. Prove that, the line segment OP is the perpendicular bisector of AB.
4

Solution to the question no. 5
eq \o((,a) 

In the figure, P is an exterior point of the circle ABC with centre O, and PA and PB are two tangents of the circle.
eq \o((,b) It is required to prove that, PA = PB. 

Construction: Let us join O, A; O, B and O, P. 


	Proof: Steps
	Justification

	(1)
PA is a tangent at the point A of the circle and OA is the radius passing through the point of contact.
	

	(
OA ( PA 


That is, (OAP = 1 right angle.

(2)
Again, PB is a tangent at the point B of the circle and OB is the radius passing through the point of contact.
	[( The tangent drawn at any point of a circle is perpendicular to the radius passing through the point of contact ]  

	(
OB ( PB 


That is, (OBP = 1 right angle.
	[for the same reason]

	(3)
Now, in the right angled triangles (PAO and (PBO, 


hypotenuse PO = hypotenuse PO
	[common side]

	
and OA = OB  
	[( radii of the same circle]

	(
( PAO ( ( PBO   

(
PA = PB.  (Proved)
	


eq \o((,c) 

Two tangents PA and PB drawn from an exterior point P of the circle with centre O touch the circle at the points A and B. After joining A, B a touching chord AB has been found. P, O has been joined. The straight line OP intersects the touch chord AB at the point C. 

It is required to prove that, the touch chord OP is the perpendicular bisector of AB. 

Construction: Join O, A and O, B. 

	Proof:  Steps
	Justification

	(1)
PA and PB are two tangents from an exterior point P of the circle.
	

	(
PA = PB 
	[( Distances of the point of contacts from an exterior point of a circle are equal]

	(2)
Now, in the triangle (OAP and (OBP,


PA = PB
	

	
OA = OB  
	[(radii of the same circle]

	
and, OP = OP
	[common side of both triangle]

	
( ( OAP ( ( OBP  


So, (AOP = (BOP


That is, (AOC = (BOC ... ... (i)
	[( three similar sides of the two triangles are equal]

	(3) 
Now, in the triangle (OAC and (OBC,

	
OA = OB   


OC is the common side of both triangles
	[ ( Radii of the same circle ]

	
And included angle (AOC = included angle (BOC   
	[ from (i)]

	( 
( OAC ( ( OBC

( 
AC = BC ............. (ii)


And, (OCA = (OCB
	[(Two similar sides and their included angles of both triangles are equal]

	(4) 
But, these are adjacent straight angle, so each of them is right angle.

( 
(OCA = ( OCB = 1 right angle


That is, OP ( AB....... (iii)

	(5) 
From (ii) and (iii) we get,


AC = BC that is, C is the middle point of the touch chord AB and OP ( touch chord AB.

( 
OP is the perpendicular bisector of AB. (Proved)


eq \o(((((((,Question(6) Two tangents PA and PB from an exterior point P of the circle with centre O touch the circle at the points A and B respectively.
a. 
Draw the figure on the basis of the above information.
2 

b.
Prove that, PO bisects the angle (APB.
4

c.
Prove that, the centers of the circle which touch two intersecting tangents PA and PB are collinear.
4

Solution to the question no. 6
eq \o((,a) 


In the figure, two tangents PA and PB from an exterior point P of the circle with centre O intersect the circle at the points A and B respectively. 

eq \o((,b)
It is required to prove that, PO bisects the angle (APB. That is, (APO = (BPO.

Construction: Join P, O; O, A and O, B.

	Proof: Steps
	Justification

	(1)
PA and PB are two tangents from an exterior point P of the circle.
	

	( 
PA = PB 


Now, in the triangle  (OAP and (OBP,


PA = PB;
	[( Distance of the point of contacts from an exterior point of a circle are equal]

	
OA = OB

	[( Radii of the same circle ]

	
and OP = OP
	[Common side of both triangles]

	( 
( OAP ( ( OBP  


So, (APO = (BPO


That is, OP bisects the angle (APB.
(Proved)
	[( Three similar sides of the two triangles are equal]



eq \o((,c) 

Two intersecting straight lines PA and PB intersect each other at the point P. Three circles with centres O, M, N touch the line PB respectively at the points D, F, H and the line PA respectively at the points E, G, I. It is required to prove that, the three centres O, M, N are collinear.

Construction: Join O, P; M, P; N, P. and O, E; O, D. 

	Proof: Steps
	Justification

	(1)
We know, if two tangents are drawn from an exterior point of the circle, the distances of the point of contacts from that points are equal.
	

	( 
PE = PD;  
	[( Two tangents from an exterior point P of the circle with centre O]

	(2) 
Now, in the triangles (OPD and (OPE,


PD = PE,
	

	
OD = OE


and OP is the common side of both triangles.
	[( Radii of the same circle]

	( 
( OPD ( ( OPE   

( 
(OPD = (OPE

( 
OP is the bisector of the angle (DPE or (BPA.
	[applying side- side- side theorem]



That is, the point O lies on the bisector of the angle (BPA.


Similarly, it can be shown that the points M and N lie on the bisector of (BPA.


But, the number of interior bisector of (BPA can never be more than one.


So, OP, MP and NP are the same straight line.

( 
The three centers O, M, N are collinear. (Proved)

[image: image22.wmf] 
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eq \o(((((((,Question(7) Two and only two tangents can be drawn from any external point of a circle. 

a. 
What is tangent? How many tangents can be drawn at the point of contact of two circles?
2 

b.
 Show that, at any point on a circle, only one tangent can be drawn. 
4

c.   Show that, the perpendicular to a tangent at its point of contact passes through the centre of the circle.
4

Ans. a. one. b. Similar to the corollary-1 of the theorem-9.

c. Similar to the corollary-2 of the theorem-9. 
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· If a circle on a plane and a straight line has two intersecting points then the straight line is called the secant and if there is one and only general point then the straight line is called the tangent of the circle.

· General point of a circle and straight line is called the point of contact.

· All the points between two points of intersection of every secant of the circle lie interior of the circle.
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Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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          which will help you to answer the questions easily.







Creative Questions with hints












_1511177780.doc


D







Q







C







B







O







P







A












_1511177734.doc


D







Q







C







O







P







B







A












