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Practice Set 3.1 Page 55

1. In the adjoining figure the radius of a circle with centre C is 6 cm, line AB is a tangent at A. Answer the
following questions.

(1) What is the measure of ZCAB ? Why ?

(2) What is the distance of point C from line AB? Why ?

(3) d(A,B)=6 cm, find d(B,C).

(4) What is the measure of ZABC ? Why ?

Fig. 3.19

Solution:

(1)Given AB is the tangent to the circle with centre C.

.. ZCAB = 90° [The tangent at any point of a circle is perpendicular to the radius through the point of contact.]
(2) Line AB L seg CA. [Tangent theorem]

CA is the radius of the circle.

.CA=6cm

.. Distance of point C from AB is 6¢cm.

(3)iIn A CAB, ZA=90".

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

Maharashtra Board Solutions For Class 10 Maths Part 2
[BBYJU'S

The Learning App Chapter 3' Cer|e

< ——>
A

AC=6 [radius]

AB=6

BC? = AC*+AB? [Pythagoras theorem]
-.BC? = 62+62

~BC?=72

Taking square root on both sides

BC = V72=6\2cm

~.d(B,C) =672 cm.

(4)InAABC,AB=AC=6

~.AABC is an isosceles triangle.

Angles opposite two equal sides will be equal in isosceles triangle.

ZA=90° [Tangent theorem]

S LA+ ZC+4B =180 [Angle sum property of triangle]
90+« C +«£B =180

ZC+/B =90

-.ZC=/B=45" [From (i)]

L LABC =45°

2. In the adjoining figure, O is the centre of the circle. From point R, seg RM and seg RN are tangent

segments touching the circle at M and N. If (OR) = 10 cm and radius of the circle =5 cm, then
(1) What is the length of each tangent segment ?

(2) What is the measure of ZMRO ?

(3) What is the measure of £ MRN ?
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Fig. 3.20

Solution:

R

(1)Given RM and RN are the tangents to the circle.

.Z0OMR = ZONR = 90°
In AOMR, OR=10cm,
OM =5cm
-.OR? = OM*+MR?

10? = 5>+MR?
—MR? = 102-55

—MR? =75

—MR =513

M

N

[Tangent theorem]
[Given]

[Radius]

[Pythagoras theorem]
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~RN=5V3  [Tangent segments drawn from an external point to a circle are congruent]
(2)In AOMR , ZOMR =90° [Tangent theorem]

OM =5cm [Radius]

OR=10cm [Given]

OM =% OR

L ZMRO =307 ...(1) [Converse of 30°- 60° -90° theorem]

Z/NRO =30°........ (i)

(3)4MRN = ZMRO +4/NRO

. ZMRN = 30+30 = 60° [from (i) and (ii)]
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1. Two circles having radii 3.5 cm and 4.8 cm touch each other internally. Find the distance between their
centres.

Solution:

The distance between the centres of the circles touching internally is equal to the difference of their radii.
We haveri=35andr, =4.8

.. Distance between their centres = 4.8-3.5=1.3 cm.

2. Two circles of radii 5.5 cm and 4.2 cm touch each other externally. Find the distance between their
centres.

Solution:

If the circles touch each other externally, distance between their centres is equal to the sum of their radii.
We haveri=55andr, =4.2

.. Distance between their centres = 5.5 +4.2 =9.7 cm

3. If radii of two circles are 4 cm and 2.8 cm. Draw figure of these circles touching each other - (i)
externally (ii) internally.

Solution:
(i)Circles touching externally

If the circles touch each other externally, distance between their centres is equal to the sum of their radii.
.. Distance between the centres = 4+2.8 = 6.8cm
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(ii)Circles touching internally

The distance between the centres of the circles touching internally is equal to the difference of their radii.
.. Distance between the centres = 4-2.8 = 1.2cm
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1. In figure 3.37, points G, D, E, F are concyclic points of a circle with centre C. £ ECF = 70°, m(arc DGF)
=200° find m(arc DE) and m(arc DEF).

* Fig. 3.37

Solution:

Given ZECF = 70°

m(arc DGF) = 200°

m(arc EF) = 70° [The measure of a minor arc is the measure of its central angle.]
m(arc DGF)+m(arc EF)+m(arc DE) = 360° [Measure of a complete circle is 360°.]
200+70+ m(arc DE) = 360

.. m(arc DE) = 360-(200+70)

.. m(arc DE) =90°

m(arc DEF) = m(arc DE)+m(arc EF) [Property of sum of measures of arcs ]

.. m(arc DEF) = 90+70

.. m(arc DEF) = 160°

2*.In fig 3.38 A QRS is an equilateral triangle. Prove that,
(1) arc RSz arc QS=arc QR
(2) m(arc QRS) = 240°.
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Q

R \_// S
Fig. 3.38

Solution:

(1)Given AQRS is an equilateral triangle, sides are equal in measure.

~QR=RS=QS

-.arc QR =arc RS=arc QS [Corresponding arcs of congruent chords of a circle are congruent]
sarcRSz=arcQSzarc QR ....(0)

Hence proved.

(2)m(arc RS)+ m(arc QS)+ m(arc QR) = 360° [Measure of a complete circle is 360°]
Also from (i) arc RSz arc QS zarc QR
Let m(arc RS) = x

XXX =360

3x =360

x =120°

m(arc QRS) = m(arc QR)+m(arc RS) [Property of sum of measures of arcs ]

~.m(arc QRS) = 120+120 = 240°
Hence proved.
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1. In figure 3.56, in a circle with centre O, length of chord AB is equal to the radius of the circle. Find
measure of each of the following.

(1) £AOB
(2)£ACB
(3) arc AB
(4) arc ACB.
C
C
B

A

Fig. 3.56
Solution:

(1)OA and OB are the radius of circle.
Given AB = radius of circle

~.AB=0A=0B
. AOAB is an equilateral triangle.
. ZAOB =60° [Angle of equilateral triangle = 60°]

(2)£ACB =% «AOB [The measure of an angle subtended by an arc at a point on the circle is half of the
measure of the angle subtended by the arc at the centre.]
. ZACB =Y x60 =30°

(3)arc AB = ZAOB [Measure of a minor arc is equal to the measure of its corresponding central angle.]
c.arc AB=60°

(49)m(arc AB) + m(arc ACB) = 360° [Measure of a complete circle is 360°]
60+ m(arc ACB) = 360°

m(arc ACB) = 360-60 = 300°

Hence arc(ACB ) = 300°

2. Infigure 3.57, 0 PQRS is cyclic. side PQ = side RQ. ZPSR = 110°, Find
(1) measure of ZPQR

(2) m(arc PQR)

(3) m(arc QR)

(4) measure of £ PRQ
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Q

R
Fig. 3.57

Solution:
(1)Given PSR =110°
.. ZPQR =180-110=70° [Opposite angles of a cyclic quadrilateral are supplementary.]

(2)£PSR = % m(arc PQR) [The measure of an inscribed angle is half the measure of the arc intercepted by it]
~.m(arc PQR ) = 2x /PSR

= m(arc PQR ) = 2x110

= m(arc PQR )=220°

(3)Given side PQ = side RQ

-.arc PQzarc RQ [Corresponding arcs of congruent chords of a circle are congruent. ]
~.m(arc PQ) = m(arc RQ)

M(arc PQR ) = m(arc PQ)+m(arc QR) [Property of sum of measures of arcs ]

220 = m(arc PQ)+m(arc QR)

.. m(arc PQ) = m(arc RQ) =220/2 =110°

(4) m(arc PQ) =110°

. ZPRQ =% m(arc PQ) [The measure of an inscribed angle is half the measure of the arc intercepted by it]
~.ZPRQ =% x110

= .. /PRQ =155

3. 0 MRPN is cyclic, ZR=(5x - 13)°, ZN=(4x+4)°. Find measures of ZR and ZN.

Solution:
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Given ZR=(5x - 13)°, ZN=(4x+4)°
Opposite angles of a cyclic quadrilateral are supplementary.
S ZR+/N=180°

25X -13+4x+4 = 180

9x-9 =180

9x =189

X = 189/9

x=21

.. ZR =5x-13

=5x21-13

=92°

ZN=(4x+4)°

S ZN = 4x21+4

=84+4

=88

/N =88°

Hence the measure of /R =92° and /N = 88".

4. In figure 3.58, seg RS is a diameter of the circle with centre O. Point T lies in the exterior of the circle.
Prove that Z RTS is an acute angle.
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Fig. 3.58

Solution:
To prove : ZRTS is an acute angle.

Construction:
Join RT and ST. Let RT intersect circle at point A. Join AS.

Proof:
Given RS is a diameter. O is the centre of the circle.

Since RS is the diameter , ZRAS = 90° [Angle in semi circle is right angle]
In AATS , ZRAS is an exterior angle and ZATS is its remote interior angle.
- ZRAS > ZATS [Exterior angle of a triangle is greater than remote interior angle]
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~90°>/ATS

=/ATS <90°

=/RTS <90° [£ATS = ZRTS ]
=/RTS is acute.

Hence proved.
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1. In figure 3.77, ray PQ touches the circle at point Q. PQ = 12, PR = 8, find PS and RS.
S

p Fig. 3.17

Q

Solution:
GivenPQ=12,PR=8

PQ is a tangent to the circle.
PQ? = PR xPS

122 = 8xPS

=PS = 144/8

=PS =18

PS = PR+RS

..RS =PS-PR
=>RS=18-8=10

Hence PS = 18 units and RS = 10 units.

2. In figure 3.78, chord MN and chord RS intersect at point D.

(1) If RD =15, DS = 4, MD = 8 find DN
(2) If RS =18, MD =9, DN = 8 find DS

M

N Fig. 3.78

Solution:
(1) Given RD=15,DS=4,MD =8
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RDxDS = MDxDN [Theorem of chords intersecting inside the circle]
.15%x4 = 8xDN

= DN = 15x4/8 = 60/8

=DN = 7.5 units

(2JRS=18,MD=9,DN =8

RDxDS = MDxDN [Theorem of chords intersecting inside the circle]
(RS-DS)xDS = MDxDN  [RD +DS = RS]
(18-DS)DS = 9x8

18DS -DS? =72

—=DS2-18DS+72=0

Put DS = x

SX%18x+72=0

=(x-6)(x-12) =0

=>X=60rx=12

-.DS =6 or DS =12 units

3. In figure 3.79, O is the centre of the circle and B is a point of contact. seg OE 1 seg AD, AB =12, AC
=8, find

(1) AD

(2 DC

(3) DE.

A Fig.3.79

Solution:

(1) GivenAB=12,AC=8

AB is the tangent . AD is the secant.

. ACxAD = AB? [Tangent secant theorem]
8xAD =122

= AD =144/8 = 18

Hence measure of AD is 18 units

(2) AD = AC+DC [A-C-D]
.18 =8+DC

—DC = 18-8

—DC =10
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Hence measure of DC is 10 units.
(3) Given OELAD

~.OELCD [A-C-D]

DE=%CD [Perpendicular from centre of circle to chord bisects the chord]
~.DE =% x10

~.DE=5

Hence measure of DE is 5 units.
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1.Four alternative answers for each of the following questions are given. Choose the correct alternative.
(1) Two circles of radii 5.5 cm and 3.3 cm respectively touch each other. What is the distance between
their centers ?

(A)4.4cm (B)8.8cm (C)2.2cm (D) 8.8 0r2.2cm

Solution:

If the circles touch each other externally, distance between their centres is equal to the sum of their radii.
.. Distance between the centres = 5.5+3.3 = 8.8cm

The distance between the centres of the circles touching internally is equal to the difference of their radii.
.. Distance between the centres = 5.5-3.3 = 2.2cm

Hence Option D is the answer.

(2) Two circles intersect each other such that each circle passes through the centre of the other. If the
distance between their centres is 12, what is the radius of each circle ?
(A) 6 cm (B) 12 cm (C) 24 cm (D) can’t say

Solution:

Let A and B be centres of two circles.
Then radius of circle with centre A = radius of circle with centre B = Distance between their centres = 12 cm
Hence Option B is the answer.
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(3) A circle touches all sides of a parallelogram. So the parallelogram must be a, .................. .
(A) rectangle (B) rhombus (C) square (D) trapezium

Solution:
It will be a rhombus because rhombus is a parallelogram with all sides equal.
Hence Option B is the answer.

(4) Length of a tangent segment drawn from a point which is at a distance 12.5 cm from the centre of a
circle is 12 cm, find the diameter of the circle.
(A)25cm (B) 24cm (C) 7cm (D) 14 cm

Solution:
R
12.5 cm
In APQR, ZQ=90° [Tangent theorem]
-.PR? = PQ*+QR? [Pythagoras theorem]

12.52 = PQ?+122

—PQ? = 12.52-122

=PQ? = 156.25-144 = 12.25
—=PQ=11225=3.5

.. Diameter = 2x3.5 = 7cm
Hence Option C is the answer.

(5) If two circles are touching externally, how many common tangents of them can be drawn?
(A) One (B) Two (C) Three (D) Four

Solution:
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If two circles touch each other externally, then three common tangents can be drawn to the circles.
Hence Option C is the answer.

2. Line | touches a circle with centre O at point P. If radius of the circle is 9 cm, answer the following.
(1) What is d(O, P) = ? Why ?

(2) If d(O, Q) = 8 cm, where does the point Q lie ?

(3) If d(O,R) = 15 cm, How many locations of point R are line on line | ? At what distance will each of

them be from point P ?

)

P [
Fig. 3.82

Solution:
(1) Given radius = 9cm. Line | is the tangent to the circle.
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~.d(O,P) =9cm
OP is the radius of circle.

(2) d(0,Q) = 8cm.
d(0,Q) is less than radius. So Q will lie inside circle.

(3) Point R can be on two locations on line .

d(O,R) =15

INAOPR, ZOPR =90° [Tangent theorem]
OP?+PR? = OR? [Pythagoras theorem]
< 9%+PR? = 157

=PR? = 15%-92

= PR?=225-81 =144
=PR =144 =12
.. The point R will be at 12 cm distance from P.

3. In figure 3.83, M is the centre of the circle and seg KL is a tangent segment. If MK = 12, KL = 6V3

then find -
(1) Radius of the circle. (2) Measures of Z K and £ M.
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M K

L
Fig. 3.83

Solution:

(1) Given KL is the tangent. ML is the radius.

. ZMLK = 90° [Tangent theorem]

MK = 12, KL = 6V3

In AMLK, ML#+KL? = MK? [Pythagoras theorem]
~ML2= 122-(6V3)2 = 144-108 = 36

=ML=6

Hence radius of the circle is 6ecm.

(2) ML =2 MK

S LK =30° [Converse of 30°-60°-90° theorem]
. ZM = 180-(90+30) = 60° [Angle sum property]

Hence ZK =30° and ZM = 60°

4. In figure 3.84, O is the centre of the circle. Seg AB, seg AC are tangent segments. Radius of the circle
is r and I(AB) =r, Prove that, 0 ABOC is a square.

B
A
C
‘ig. 3.84
Solution:

Construction: Draw OC and OB.
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Proof:

Given AB and AC are the tangents and r is the radius of the circle.
~AB=AC....... (1)[Two tangents from a common point are congruent]
OB =0C =r ...(ii) [radii of same circle]

Given AB=r

. AB=AC=0B=0C [From (i) and (ii)]

Z0BA = ZOCA =90° [Tangent theorem]

~.LJABOC is a square.

5. In figure 3.85, 0 ABCD is a parallelogram. It circumscribes the circle with centre T. Point E, F, G, H
are touching points. If AE =4.5, EB = 5.5, find AD.
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D G C
Fig. 3.85

Solution:

A 45 E 55 B

4.5 -
H

D «x Gyc

Given ABCD is a parallelogram.
~AB=DC...... (i) [Opposite sides of parallelogram are equal]

AD=BC......... (i1)

AE=AH......... (iii) [Two tangents from a common point are congruent]
BE=BF.......... (iv)

CG=CF.......... v)

DG=DH........... (vi)

Adding (i), (iv), (v),(vi)
AE+BE+CG+DG = AH+BF+CF+DH
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AB+CD =AD+BC ...... (vii) [AH+DH = AD, BF+CF = BC]
From (i), (ii) and (vii)

2AB = 2AD

~.AB=AD

~AD=AB=AE+EB=45+55=10

Hence measure of AD is 10 units.

6. In figure 3.86, circle with centre M touches the circle with centre N at point T. Radius RM touches
the smaller circle at S. Radii of circles are 9 cm and 2.5 cm. Find the answers to the following questions
hence find the ratio MS:SR.

(1) Find the length of segment MT

(2) Find the length of seg MN

(3) Find the measure of £ NSM.

Fig. 3.86

Solution:
(1) Given radius of bigger circle is 9cm.
.~.Length of segment MT = 9cm.

(2) MT = MN+NT [M-N-T]

9= MN+25 [Given radius of smaller circle is 2.5]
=MN =9-25

=MN = 6.5cm.

(3) RM touches smaller circle at S.
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.. MR is the tangent to the smaller circle. NS is the radius of smaller circle.
ZNSM =90° [Tangent theorem]

In ANSM , NS?+MS? = MN?
2.5+MS? = 6.52

MS? = 6.52-2.52

=MS? = 42.25-6.25

=MS? = 36

=>MS =6

MR = SR+SM [R-S-M]
9 = SR+6

~SR=9-6=3

- MS:SR=6:3=2:1

7. In the adjoining figure circles with centres X and Y touch each other at point Z. A secant passing
through Z intersects the circles at points A and B respectively. Prove that, radius XA || radius YB. Fill
in the blanks and complete the proof.

Construction: Draw segments XZ and .......... :

Proof: By theorem of touching circles, points X, Z, Y are .......... :
SAIXZA= opposite angles

Let £ XZA=4ZBZY =a.... (I)

Now, seg XA =seg XZ ........ (R )

LXAZ = ... Q. (isosceles triangle theorem) (I1)
similarly, seg YB = .......... ........ P )

S ZBZY = ... Q... (v ) (1)

from (1), (11), (111),

LXAZ = ...
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~.radius XA || radius YB .......... (P )

B

Fig. 3.87

Solution:
Construction: Draw segments XZ and YZ

Proof: By theorem of touching circles, points X, Z, Y are collinear.

o LXZA = /BZY vertically opposite angles

Let / XZA=2/BZY =a.....(l)

Now, seg XA =seg XZ ........ (Radii of same circle)
LXAZ=/XZA. =a....... (isosceles triangle theorem) (1)
similarly, seg YB = seg YZ (Radii of same circle)

/L BZY = /ZBY =a...... (isosceles triangle theorem) (I11)

from (), (11), (111),
£ XAZ = /7BY

~.radius XA || radius YB .......... (Alternate angle test)

Chapter 3- Circle

8. In figure 3.88, circles with centres X and Y touch internally at point Z . Seg BZ is a chord of bigger

circle and it itersects smaller circle at point A. Prove that, seg AX || seg BY.

Z
Fig. 3.88

Solution:
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Given X and Y are the centres of the circle.

Proof:
Join YZ
A
In AAXZ,
AX =XZ [Radii of same circle]
L LXAZ = /XZA....(1)  [lsoceles triangle theorem]
In ABYZ,
YB=YZ [Radii of same circle]
ZYBZ=/YZB [Isoceles triangle theorem]

S ALXZA = ZYBZ (i) [Y-X-Z, B-A-Z]
From (i) and (ii)

LXAZ = /YBZ

If a pair of corresponding angles formed by a transversal on two lines is congruent, then the two lines are
parallel.

..seg AX Il seg BY [corresponding angles test]

Hence proved.

9. In figure 3.89, line | touches the circle with centre O at point P. Q is the mid point of radius OP. RS is
a chord through Q such that chords RS || line . If RS = 12 find the radius of the circle.
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v

Solution:

4| ~—)
P

Given line | is a tangent.

Let the radius of circle ber.

OP is the radius.

OPL line l. [Tangent theorem]

Given chord RS Il line I.

..OP L chord RS

Since the perpendicular from centre of the circle to the chord bisects the chord,
QS=%RS

=QS=%x12=6
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0Q =r/2 [Given Q is the midpoint of OP]

In AOQS

082 = 0Q*+QS? [Pythagoras theorem]
~r2 = (r/2)%+62

S r?-ril4 = 36

- (3/4)r? =36

5.2 =36%4/3

~.r’=48

=r=4\3

Hence radius of circle is 4V3cm.

10*.1n figure 3.90, seg AB is a diameter of a circle with centre C. Line PQ is a tangent, which touches
the circle at point T. seg AP L line PQ and seg BQ L line PQ. Prove that, seg CP = seg CQ.

/f"
< b = 0 »

Fig. 3.90

Solution:

Given AB is the diameter of the circle with centre C.
PQ is the tangent.

AP1 PQ

BQLPQ

To prove seg CP = seg CQ

Construction: Join CP, CT and CQ.
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Proof:

Since PQ is the tangent , CT L PQ

Also AP 1L PQ

BQ L PQ

JAPNCT HBQ [Lines which are perpendicular to same lines are parallel]
~.AC/CB =PT/TQ ...(i) [Property of three parallel lines and their transversals]
CB=AC [Radii of same circle]

(i) becomes PT/TQ =1

=PT=TQ....... (ii)

In ACTQ and ACTP,

PT=QT [From (ii)]

CT=CT [Common side]

/CTP= /ZCTQ  [Given CT L PQ]

L ACTP = ACTQ [SAS congruency test]
..seg CP = seg CQ [CPCT]
Hence proved.

11*. Draw circles with centres A, B and C each of radius 3 cm, such that each circle touches the other
two circles.

Solution:

Given radius of each circle = 3cm.

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

~AB=3+3=6

AC=3+3=6
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BC=3+3=6

Draw line segment AB = 6cm.

With A as centre and radius = 6 cm, mark an arc.

With B as centre and radius = 6 cm, mark an arc intersecting the previous drawn arc at C.
Join AC and BC.

Now, with A, B and C as centres and radius = 3 cm, draw three circles.

We can see that each circle will touch each other.

12*. Prove that any three points on a circle cannot be collinear.

Solution:

Let O be centre of the circle. Let P, Q, R be any points on the circle.
To prove: P,Q ,R cannot be collinear.

Proof:

OP = 0OQ [Radii of same circle]
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.. O is equidistant from end points P and Q of seg PQ.

.0 lies on perpendicular bisector of PQ.  [Perpendicular bisector theorem]

In the same way we can prove that point O lies on perpendicular bisector of QR.
..Point O is the point of intersection of perpendicular bisectors of PQ and QR....(1)

Al AmMm

-]
Q

v v

Imagine that the points P, Q, R are collinear.

..Perpendicular bisector of PQ and QR will be parallel since perpendiculars to same line are parallel.
So the perpendicular bisector will not intersect at O.

This contradicts to statement (i) that perpendicular bisector intersect each other at O.
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.. The imagination that P,Q,R are collinear is wrong.
..Points P,Q,R are not collinear.

13. In figure 3.91, line PR touches the circle at point Q. Answer the following questions with the help of
the figure.

(1) What is the sum of LTAQ and £ TSQ ?

(2) Find the angles which are congruent to ZAQP.

(3) Which angles are congruent to ZQTS ?

(4) LTAS =65°, find the measure of ZTQS and arc TS.

(5) If LAQP =42°and £SQR = 58° find measure of LATS.

Fig. 3.91

Solution:
(1)ATSQ is a cyclic quadrilateral.
L ZTAQ +£ TSQ = 180° [Opposite angles of cyclic quadrilateral are supplementary]

(2)Given PR is the tangent.

Seg AQ is the secant.

ZAQP =% m(arc AQ) [Angle between tangent and secant]
ZASQ =Y m(arc AQ) [Inscribed angle]

- ZAQP =ZASQ

(3)£QTS = ZQAS [ Angles inscribed in same arc are equal]

£QTS =Y m(arc QS) [Inscribed angle theorem]

But, £SQR =% m(arc QS) [Theorem of angle between tangent and secant]
~ £QTS=£SQR

(4) £TQS = £TAS [Angles inscribed in the same arc]
~ £TQS = 65°
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Now, £TQS =% m(arc TS) [Inscribed angle theorem]
~ 65°=% m(arcTS)

~ m(arc TS) = 2x65°

~ m(arc TS) =130°

(5) 2AQP + £AQS + £SQR = 180° [linear pair]

~ 42° + £AQS + 58° = 180°

~2AQS +100°=180°............ (1)

- ZAQS = 180-100 =80°

But, AQST is a cyclic quadrilateral.

~ LAQS + LATS=180° ............ (ii) [Opposite angles of cyclic quadrilateral are supplementary]
~ £ATS = 180-80 = 100° [From (i) and (ii)]
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