®
10th Standard | Maths - 2 | www.saiphy.com

Circle |
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Pr.S.3.2-3 Pg50 [Pr.S.3.4-3 Pg56|PrS.3.5-5 Pg64|PS.3-7 Pg52 | PS.3-17 Pg 57

. The point at which the tangent touches the circle
Points to Remember:

is called the point of contact.

e  Circle : The set of all points equidistant from a Line XY is tgngerf Yo the circle and point R is the

fixed point in a plane is called circle. point of the contact.

® Secant : A line which intersects the circle in two

The fixed point is called the centre distinct points is called the secant.

of the circle. Line / is a secant.

In the above figure, point P is the

centre of the circle Basic concepts related to circles.

(1) 'APerpendicular segment drawn from the centre
of a circle to the chord bisects the chord.'

1
I
I
1
1
1
1
1
i
1
1
1
1
|
1
i
:
Basic Terms used in circle :
e Radius : Distance between centre of a circle and :
any point on the circle is called the radius. : Given : (1)~ A circle with centre P.
: (2) Seg PM L chord AB,
; A-M-B.
1
1
1
|
|
1
|
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Conclusion : AM = BM. A B

G DB lSeg PQ, Seg PA and

Q- Seg PB are radii.

° A Chord : Asegment whose

X R y  end points lie on a circle
is called the chord.

Seg CD and Seg AB are chords.

(2) 'A segment joining centre of a circle and the
midpoint of the chord is perpendicular to the
chord.'

Given:(1) A circle with centre A.
(2) Point M is midpoint of
chord PQ.
Conclusion: Seg AM L chord PQ.

® Diameter : A chord which passes through the

centre of the circle is called the diameter.

Seg AB is a diameter. P<M *FQ

Length of the diameter is double the radius.

o Tangent : A line in the plane of a circle which (3) 'In a circle (or in congruent circles), congruent
touches the circle exactly in only one point is chords subtend congruent angles at the centre.'

called tangent of the circle.

(44)
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—————————————————————————————————

Given :(1) A circle with centre P A

(2) Chord AB = chord CD B
Conclusion: ZAPB = ZCPD
(4) 'In a circle (or in congruent

circles) if two of more chords C
subtend congruent angles at the centre, then they
are congruent.'

Given:(1) A circle with centre O. p
(2) ZPOQ = /ROS
Conclusion: Chord PQ = chord RS

i)

w

9

(5) 'In a circle (or in congruent circles), congruent
chords are equidistant from the centre.'

Given :(1) A circle with centre P.
(2) SegPM L chord AB,
A-M-B
(3) SegPN L chord CD,
C-N-D
(4) Chord AB=chord CD
Conclusion: PM = PN

>
v/
o

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
1
|
|
|
1
|
|
|
1
1
|
1
I
|
I
|
|
7
(6) 'Inacircle (or in congruentcircles), chords which E
are equidistant from the centre are congruent.' :
Given :(1) A circle with centre O. :
(2) Seg OM L chord PQ, :
|

]

|

|

|

!

1

I

|

|

|

|

1

1

|

1

1

1

|

1

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

P-M-Q

(3) SegON L chord RS,
R-N-S

(4) OM=ON

Conclusion: Chord PQ = chord RS

(7) Congruent circles : Two or more circles are said
to be congruent circles if their radii are equal:

Q B
In the above figure, Radius PQ = Radius AB.

.. Both circles are congruent.

(8) Concentric circles : Two or more circles with same
centre but different radii are called concentric
circles.

(9) Touching circles : Two circles in the same plane
having only one point in common are called
touching circles.

_________________________________

—————————————————————————————————

Externally Internally
touching circles touching circles

(10) Intersecting circles : Two circles which have
exactly two points in common are called
intersecting circles.

(11) Circles passing through one point.

Two pointstand Three points

(i) Weshall first consider one

point. There are infinite
number of circles passing

&)

through a point.

distinct points.

There can be infinite number P,
of circles passing through
two distinct points.

oy
N

Note : Centres of all these circles
will pass through a line
containing perpendicular
bisector of the segment
joining these two points.

(iii) Circles passingthrough three points.
Here, arises to cases.

Case (I): When three points are
non collinear.

We can draw exactly one circle
passing through three non- B
collinear points.

-

Case (II): When three points

are collinear.
) .

_________________________________

|
|
|
|
|
|
|
|
|
|
|
|
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|
|
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| (ii) Circlespassing through two
|
|
1
1
|
|
|
1
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|
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ZABC + ZACB + ZCAB + = 180°
...(Sum of all-angles of a triangle is 180°)
/ABC +/ABC + 90 = 180 ...[From (i) and (ii)]
2ZABC = 180-90

2/ABC =90
ZABC =45°
(4) What is the distance between two parallel
tangents of a circle having radius 4.5 cm. Justify
your answer. (2 marks)
Given:
(i) A circle with centre O and radius 4.5 cm.

(ii) Line [ is tangent to the circle at point A

46 Mathematics II - Geometry (Std. X)
: We can not draw any circle passing through three : MASTER KEY QUE STION SET -3

: collinear points. :

: (12) Tangent theorem : A tangent at any point of a : C Practice Set - 3.1 (Textbook Page No. 55) )
: circle is perpendicular to the radius, through the | (1) In the adjoining figure,

| s |

| point of contact. | the radius of a circle with

: : centre Cis 6 cm, Line AB

: : is a tangent at A? Answer

: | the following questions. X 5>l
: P A @) : (i) What is the measure of

: In above figure, : ZCAB? Why?

: line PQ is a tangent at A and : (i) What is the distance of point C from line AB?
: Seg AQ is the radius through ' Why?

: the point of contact A. : (iii)-d(A, B) = 6 cm, find d(B, C).

: seg OA L line PQ. : (iv) What the measure of ZABC? Why?. (3 marks)
1 1 .

| (13) Converse of tangent theorem ; : Solution :

: A line perpendicular to a radius of a circle at its : () Radius CA L Line AB ~{Tangent Theorem)
: outer end is a tangent to the circle. : mZCAB =90° - (@)
: In adjoining figure, : (i) d(C,A)=6cm ...(Radius of circle)
: line [ is perpendicular to , Distance of point C from line AB is 6 cm.

| ra‘é“;s OA at its oufef : (iii) | In ACAB, ZCAB = 90° ...[From (i)]
end A.

: . ! : BC?>= AC?*+ AB? ...(By Pythagoras theorem)
I line / is a tangent. A I ot 6

1 1 = +

' (14) Tangent segment Thegrem : ; BC2— 36 + 36— 72

! Statement : The lengths of the two tangent '

| | _ 3

' segments to a circle drawn from anexternal point * BG =6v2am ~(Taking square roots)
: are equal. : (iv)In AABC, ZA = 90° ...[From (i)]
1 1 .

i1 Given:(i) A circle with centre A. ! AC=AB ...(Given)
1 |

: (ii) Disa pointin the exterior of the circle. : Z/ACB = ZABC ... (ii) (converse of isosceles
: (iii) Points P and Q are the points.of contact : triangle theorem)
: of the two tangents from D to the circle. ! In ACAB,

l P f

| 1

1 1

| 1

| |

l A D>

l l

: o :

| |

| |

: In APAD and AQAD, :

: Seg PA = ...(radii of the same circle) |

: Seg AD = Seg AD ...(Common side) |

: ZAPD = ZAQD = 90° :

: ...(by Tangent theorem) |

: APAD = AQAD ...(by Hypotenuse side test) |

: Seg DP = Seg DQ (cs.ct) |

| |

_________________________________

(iii) Line m is tangent to the circle at point B
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Circle 47
(iv) Line I|| line m (3) Intheadjoining figure, M is
To find : Distance between line / and line m the centre of the circle and
; A seg KL is a tangent segment.
If MK =12, KL = ¢./3, then K
o (i) Find radius of the circle. L
(ii) Find measure of /K and /M. (3 marks)
Solution :
Solution : " B (i) InAMLK, ZMLK =90° ..(Tangentand radius L
seg OA Llinel ...(i) at the point of contact) (i)

seg OB L line m ...(ii) } (Tangent Theorem)

linel||linem  ...(iii) ...(Given)

A-O-B ...[From (i), (ii) and (iii)]
AB=A0O + BO

AB=45+45

AB=9cm

‘ Distance between line / and line m is 9 cm. ‘

[ Problem Set - 3 (Textbook Pg No. 83) )

Line I touches the circle
with centre O at P ; radius
of the circle is 9 cm.
Answer the following,.

(2)

@) P
(ii)

(iii)

Find d(O, P) = write reason
d(O, Q) =8 cm. Where does the point Q lie?

d(O,R) =15 How many such ‘R’ contained in line
1. What is the distance of those points from ‘R’?

(3 marks)
Solution :

(i) Radius of the circle is 9 cm.
d(O,P)=9 cm

d(O,Q)=8 cm

d(Q, O) < Radius

Point Q lies in the interior of the circle.

X,

R P R
...(Tangent Theorem)

(ii)

(iii) Pointcanhavetwodifferent
positions on line /'as shown
in the adjoining figure.

I

In AOPR, ZOPR =90 °

OR? = OP? + PR? ...(Pythagoras theorem)

152 =92+ PR?
PR*=225-81 =144
PR*=144

...(Taking square roots)

PR =12 units

Two such 'R' contained in line !

MEK?2 = ML2 + LK

2
122 = ML + (6+3)
144 = M2 + 108

...(Pythagoras theorem)

ML? =144 -108
MIL2 =36
ML = 6 units ...(ii) (Taking square roots)

‘ Radius of the circle is 6 units. ‘
(i) In AMLK, /MLK = 90°

ML = 1 MK ...[From (ii) and given]

2
...(Converse of 30°-60°-90° theorem)

In the adjoining figure,
line I touches the circle at

...[From (i)]

...(Sum of all angles of a
triangle is 180°)

)

P. O s the centre. Q is the Q
mid point of radius OP. Q
Chord RS || line I. S
RS =12, find radius of the T P l
circle. (2 marks)

Solution

Take a point T on line ! as shown in the figure.
Z0OPT =90°
chord RS||line [

Z0OPT =z ZOQR ... (ii)
(Corresponding angles theorm)

... (1) (Tangent Theorem)
...(Given)

Z0OQR =90° ... (iii) [From (i) and (ii)]
seg OQ L chord RS ... [From (iii)]
1
R= = RS
Q 2

...(Perpendicular drawn from the centre
of the circle to the chord bisects the chord.)

1
R==-x12

Q 2
QR = 6 units

Let the radius of the circle be x units.
OR = OP = x units ...(Radii of the same circle)
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or

I

N R N[~ DN~
X
=

(" Qis midpoint of seg OP)

Q O 0
o 0 0O
[ |

In AOQR,

Z0OQR =90° ... [From (iii)]
OR?= OQ* + QR?....(By Pythagoras theorem)

e (gj T (6)

x2

X = " +36
4 = x*+144
...(Multiplying throughout by 4)
LA - xt = 144
3x* = 144
x> = 144
3
X = 48
x = 48 ..((taking square roots)
x = 16x3
x o= 43

OR=0P = 4\/5 units

Radius of the circle is 4V/3 units. ‘

(10) In the adjoining figure,

seg AB is a diameter of a B
circle with centre C. Line
PQ is a tangent, it

touches the circle at T. Ah ‘

segs AP and BQ are P T o)
perpendiculars to line

PQ. Prove seg CP =seg CQ. (2 marks)
Construction :
Draw seg CT, seg CP and seg CQ.
Proof :
seg AP 1 line PQ ...(1) (Given)
seg CT L line PQ ...(ii) (Tangent Theorem
seg BQ L line PQ ...(iii) (Given)

seg AP || seg CT||seg BQ ...[Perpendiculares
drawn to the same line are
parallel to each other from (i), (ii) and (iii)]

On transversals AB and PQ,

PT AC
QT ~BC ...(iv) [Property of intercepts
made by three parallel lines]
But, AC =BC ...(Radii of the same circle)

10th Standard | Maths -
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AC

BC - 1 (V)
PT . .
a =1 ...(vi) ... [From (iv) and (v)]
. PT=QT ...(vi)
In APTC and AQTC,
seg CT =seg CT ...(Common side)
ZCTP = £CTQ ...[Each is 90° from (ii)]
seg PT = seg QT ... [From (vi)]
APTC = AQTC ...(By SAS test of congruency)
seg CP = seg CQ .(cs.ct.)

C Practice Set - 3.1 (Textbook Page No. 55) )
()

In the adjoining

figure, O is the
centre of the circle.
From point R, Seg
RM and RN are
tangent segments,
touch the circle at M, N. (O,R) =10 cm, radius of
the circle=5 c¢m, then find (2 marks)

(i) ' the length of each tangent segment?
(ii) Measure of /\MRQO?
(iii) Measure of /MRN
Construction : Draw seg OM and seg ON
Solution':
Radius OM L tangentRM ... (i) (Tangent Theorem)

In AOMR, ZOMR = 90° [From (i)]
. OR2. = OM?+ RM2
102~ = 5%+ RM?
RM? = 100-25
RM? = 75
RM = 5+/3cm ..(ii) (Taking square roots)
MR © =RN  (Tangent segments Theorem)
RM =5 \/5 cm ... [From (ii)]
In AOMR, ZOMR = 90° [From (i)]
oM = % OR (Given)

... (iii) (Converse of
30° — 60°—90°)

“| ZMRO = 30°

Similarly we can prove,

ZNRO = 30° . (iv)
ZMRN = Z/MRO + ZNRO
...(Angle addition property)
—  30°+30°

ZMRN = 60°
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(3)

In the figure, Seg RM and seg RN are tangent
segments of a circle with centre O. Prove that
seg OR divides Z/MRN as well as ZMON.

(2 marks)

Construction : Draw seg OM and seg ON

Proof :

(i)
(ii)
(iii)

In AOMR and AONR,
ZOMR = ZONR = 90° ...(Tangent Theorem)
seg OR = seg OR (Common side)
seg OM = seg ON (Radii of same circle)
AOMR = AONR [Hypotenuse — side test]
ZMOR = ZNOR ... (i) }
[cia.ct.]
ZMRO = ZNRO ... (ii)
seg OR bisects Z/MRN and ZMON
... [From (i) and (ii)]

Problem Set - 3 (Textbook Pg No. 83) )

)

In the adjoining figure, B
O is the centre of the
circle. Seg AB, seg AC
are tangent segments. A
Radius of the circle is r
and I(AB) = r , Prove
OABOC is a square.

(2 marks)

Proof :

seg AB = seg AC...(1) (Tangent segment Theorem)
I(AB) = r...(i1) ...(Given)
I(AB)=I(AC) =7 ...(iii) [From (i) and (ii)]
I(OB) =1(OC) =r ...(iv) (Radii of the same circle)
In LJABOC, seg AB = seg AC = seg OB = seg OC
... [From (iii) and (iv)]
. JABOC is a rhombus ...(v) (Definition)
But, ZOBA = 90°

In rhombus ABOC, ZOBA = 90°
... [From (v) and (vi)]

(Definition)

...(vi) (Tangent Theorem

. LJABOC is a square

(5) In the adjoining figure, A

E B
O ABCD is a parallelogoam. r 1
It circumscribs the circle 4 F
with centre T. Point E, F, G,
H are touching points. L J
C C

AE =45, EB =55, find AD.

(3 marks)
Solution :
AE=AH=45 ..(i)
BE = BF =5.5...(ii)
Let, DH = DG = x ...(iii)

(Tangent segment of
Theorem and

supportion)
CGC=CF=y ..31v)
L1 ABCD is a parallelogram ...(Given)
AB=CD ...[Opposite sides of

parallelogram are equal]

AE + BE=DG + CG ..[A-E-B and D-G-C]

45+55 =x+y ..[From (i), (ii), (iii) and (iv)]
x+y=10 " ..(v)
AD =BC ...[Opposite sides of

parallelogram are equal]
AH+ DH =BF + CF ..]A-H-D and B-F-C]
45+x=55+y ..[From (i), (i), (iii) and (iv)]
x—y=55-45
..(vi)
Adding (v) and (vi),
x+y+x-y=10+1
2x=11
x S

2
x=>5.5

x=y=1

AD =AH + DH
AD =45+ x
AD=45+55
AD = 10 units

...(A-H-D)
...[From (iii)]

...[From (iii)]

Points to Remember:

° Theorem

If two circles are touching circles, then the
common point lies on the line joining their centres.

®  Externally touching circles :
In the adjoining figure, two
circles with centres O and
A are touching externally
at point P

L o o oo o o e e e e o e e e o e e e e o e e e e = - = a4
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® Internally touching circles :

In the adjoining figure, two circles
with centres O and A are touching
internally at point P.

_________________________________

[ Practice Set - 3.2 (Textbook Page No. 58) )

(1) Two circles having radii 3.5 cm and P
4.8 cm touch each other internally. @
Find the distance between their
centres. (2 marks)
Given :
(i) Two circles with centers A and B touch each other

internally at point P.
(i) Radius of circle with centre A'is 4.8 cm.
(iii) Radius of circle with centre B is 3.5 cm.
To Find : AB

Solution :

AP =48 cm, BP=35cm ...(Given)
A-B-P ...(When two circles touch
each other, the point of contact lies
on the line joining the centres.)

AP = AB+BP

48 = AB+3.5

AB = 48-35

AB = 13cm

AB=1.3cm

Two circles having radii
5.5 cm, 4.2 ¢cm touch each

(2)

other externally. Find
distance between their

centres? (2 marks)

Given :
(i) Two circles with centres P and Q touch each other

externally at point R.

(ii) Radius of circle with centre Pis 5.5 cm

(iii) Radius of circle with centre Q is 4.2 cm

To Find : PQ, QR

Solution :
PR=55cm, QR =42 cm ...(Given)
P-R-Q ...(When two circles touch

each other, the point of contact lies
on the line joining the two centres.)

PQ = PR+QR
PQ = 55+4.2
PQ = 9.7cm

If radii of two circles are 4 cm, 2.8 cm. Draw figures

(3)
of circles touching each other, (i) externally

(ii) internally. (2 marks)
Solution :
Case (i): Externally touching circles.

PA=4cm, QA=2.8cm

e

Case (ii) Internally touching circles.
PA=4cm, QA=2.8cm

@A

C Problem Set - 3 (Textbook Pg No. 83)

)

(11) Draw circles with centres A, B, C each of radius
3 cm. Such that each circle touches the remaining
2 circles. (2 marks)

Solutien :
Draw an equilateral triangle ABC with each side
measuring 6 cm. Taking A as centre draw a circle
with radius 3 cm. Repeat same thing taking B and
C as centres.

...(For two touching circles

A-P-B
B-Q-C point of contact lies on the
C-R-A line joining the centres.)

10th Standard | Maths - 2 | www.saiphy.com
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C Practice Set - 3.2 (Textbook Page No. 58) )
4)

In the adjoining figure, the circles with centres
P and Q touch each other at R. A line passing
through R meets the circles at A and B respectively

then
A

Prove that:

(i) Seg AP||seg BQ.
(ii) AAPR ~ ARQB.
(ii) Find ZRQB, if ZPAR = 35° (3 marks)

Proof and Solution :

P-R-Q ...(When two circles touch
each other, then point of contact lies

on the line joining the two centres:)

Z/PRA = ZQRB ...(1) [Vertically opposite
angles]

In APRA, seg PA=seg PR ...(Radii of same circle)
/PRA = /PAR ...(ii) [Isosceles triangle
theorem]

In AQRB, seg QR =seg OB ...(Radiiof same circle)
ZQRB =z ZQBR ...(iii) [Isosceles triangle

theorem]
/PRA = /PAR = ZQRB = Z/QBR ...(iv)
[From (i), (ii) and (iii)]

/PAR = ZQBR ..[From (iv)]
Seg AP || seg BQ ...(Alternate angles test)
In AAPR and ARQB,
(i) ZPAR = /QRB .:|From (iv)]
(i) ZPRA = ZQBR ...[From (iv)]
AAPR ~ARQB  ...(By AA test of similarity)
/PAR = 35° (V) (Given)
ZQRB=/QBR=35° ...(vi) [From (iv) and (v)]
In AQRB

ZRQB + ZQRB + ZQBR = 180°
...(Sum of all angles of a A is 180°)

ZRQB + 35° + 35° = 180°
ZRQB =180° - 70°

/RQB = 110°

...[From (vi)]

10th Standard | Maths -
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(5) In the adjoining
figure, the circles
with centres A
and B touch each
otheratE Line /is
acommon tangent
that touches the

circle at C and D respectively.

Find length of seg CD if the radii of the circles
are 4 cm, 6 cm? (3 marks)

Construction :
Draw seg AC and seg BD
Draw seg AF L seg BD, B-F-D.

Solution,:
A-E-B ... i) [When two circles touch
each other, the point of contact lies
on the line joining the centres.]
AC=AE=4cm ..(ii) [Given, radii of same
circle]
BD=BE =6cm ...(iii) [Given, radii of same
circle]
AB =AE %+ BE [A-E-B, from (i)]
AB=4+6 [From (ii) and (iii)]
o AB=10cm ..(iv)
In CJACDF, ZACD = 90° [Tangent and radius
JFDC 900} are L t‘o each other at
the point of contact]
ZAFD =90° ...(Construction)
ZFAC =90° ...(Remaining angle)
. LJACDF is a rectangle. ...(Definition)
. CD=AF ..(v) [Opposite sides of
FD=AC ..(vi) [ rectangle are equal]
FD =4 cm ...(vii) ...[From (ii) and (vi)]
BD = BF + FD ..[B-F-D]
6=BF +4 ...[From (iii) and (vii)]

BF=6-4=2cm

) ..(viii)
In AAFB, ZAFB = 90°

...(Construction)

AB =AF* + BF? ..(By Pythagoras theorem)
10° = AF? + 22

AF? =100 -4

AF? =96

AF = 96 ...(Taking square roots)
AF = \/16x6

AF = 4V6 cm

CD = 4v6 cm ...[From (v)]
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C Problem Set - 3 (Textbook Pg No. 83) )
B

(7)  Inthe adjoining
fig. circles with
centres X, Y
touch each other
at Z. A secant
passing through 4
Z meets the
circles at A and
B respectively.

Prove that, Radius XA || radius YB.
Fill in the blanks and complete the proof.(3 marks)

Construction :

Draw segments XZ and

Proof :

By theorem of touching circles,

points X, Z, Y are ‘ collinear points ‘

ZXZA= | /BZY| ...(Vertically Opposite angles)
Let LA XZA = /BZY =a (1)

seg XA = seg XZ ‘ Radii-of the same circle ‘

ZXAZ =| /XZA |=a ..(ii) (Isosceles triangle

theorem)

seg YB = ‘ seg YZ ‘ ‘ " Radii of the same circle ‘

/BZY = =a ..(iii) (Isosceles triangle

theorem)
msXAZ =msYBZ=a ..[From (i), (ii) and (iii)]
Radius XA || radius YB

‘ ...Converse of alternate angles test ‘

(8) In the adjoining fig., circles with centres X, Y
touch at Z internally. Chord BZ of bigger circle,
intersects inner circle at A. Prove : seg AX|| seg
BY. (3 marks)

Construction : B

Draw seg ZY. \
Proof :

Y-X-Z ..,(Theorem of touching
circle)
In AXAZ, seg XA = seg XZ

...(Radii of the same circle)
ZXAZ = Z/XZA (Isosceles triangle theorem)
/XAZ = /YZB () [Y-X-Z, Z-A-B]
InAYBZ, seg YB=seg YZ ...(Radii of same circle)

/YBZ=/YZB ...(ii) (Isosceles triangle

theorem)

/XAZ = /YBZ ...[From (i) and (ii)]
seg AX]||seg BY...(Corresponding angles test)

Points to Remember:

® Arcofacircle: A part of a circle is called an arc
of a circle. Y

In the adjoining figure, points A
and B divide circle into two arcs,

viz arc AXB and arc AYB. x B
Fig .1
Y
® Measure of an arc: Measure of an
arc equals to its corresponding
central angle.
m(arc PXQ) = m ZPOQ
P Q
X
e\ Types of aréc: Fig . 11

|

|

|

|

|

|

|

|

|

|

|

|

I

I

]

T

]

1

|

|

|

|

|

|

|

|

1

|

|

]

I

1

: On the basis of measure of arc, arcs

! can be classified into three types:

1

: (1) Minor arc: An arc whose measure is less than
I 180°is called the minor arc.

|

[ Note : Minor arcs are often named using two
: letters via in fig/I and fig. II, arc AXB and arc PXQ
: can be named arc AB and arc PQ respectively.
(2) Major arc: An arc measuring more than 180° is
: called the major arc.

: Measure of major arc = 360° — Measure of minor
! arc:

! (3) Semicircle: An arc whose measure is 180° is called
I the semicircle.

1

I Note: A diameter divides a circle into two
|

I semicircles.

1
|
|
|
|
|
|
|
|
|
|
1
|
1
|
1
|
|
|
|
|
|

Theorem : In a circle (or in congruent circles),
congruent arcs have corresponding chords

congruent. Y
Given : (1) A circle with centre P. C
(2) arc AXB = arc CYD
To prove : chord AB = chord CD B
Proof : A X
arc AXB = arc CYD ...(1) [Given]

measure of a
minor arc|

_________________________________

m(arc AXB) = mZAPB ...(ii) [Definition of
m(arc CYD) = mZCPD ...(iii)
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mZAPB =mZCPD ...(iv) :
[From (i), (ii) and (iii)]:

In AAPB and ACPD, :
(i) segPA=segPC (Radii of a circle)
(ii) ZAPB = ZCPD [From (iv)]
(iii) Seg PB = Seg PD Radii of same circle
AAPB = ACPD ...(by SAS Test of congruence)I
chord AB = chord CD ...(C.S.C.t.):

® Theorem: In a circle (or in congruent circles),:
congruent chords have their corresponding minon
arcs congruent. X B

Given: (i) A circle with centreP. D

(ii) chord DE = chord FG F

To prove : arc DXE = arc FYG

Proof:

(1) In ADPE and AFPG,
(i) side DP =side FP
(ii) side PE = side PG

Y
G

}...(Radii of the same circle)

one end point common. X

(iii)side DE = side FG ...(Given)

) ADPE = AFPG ...(5SS Test),
(3) /DPE = /FPG ..(0) [ca.c.t]
(4) m (arc DXE) =m«DPE ...>ii) [Definition of i
(5) m (arc FYG) = mZFPG....(iii) } Hifasurciof A
minor arc] . |

(6) mZDPE = m/FPG ' ..[From (i), (ii) and (iii) ;
i.e. /DPE= /FPG |

arc DXE = arc FYG :

Arc addition Property: C :
Intheadjoiningfigurepoints |
A,X,B,Y and C are on the YE
same circle and arc AXB [

and arc BYC has exactly A B .

E

|

m(arc AXB) + m(arc BYC) = m(arc ABC)

_________________________________

C Practice Set - 3.3 (Textbook Page No. 63) )
ey

Inthe adjoining figure, G, D, E, F

G
are concyclic points of a circle D,
with centre C. ZECF = 70°,
m(arc DGF) =200° find (i) m arc i
DE (iii) m(arc DEF). (2 marks) E
Solution :
m(arc EF) = mZECF (Definition of
measure of a minor arc)
m(arc EF) = 70° ..(1)

m(arc DE) + m(arc EF) + m(arc DGF) = 360°
...(Measure of a circle is 360°)
m(arc DE) + 70° + 200° = 360°
...[From (i) and given]
m(arc DE) = 360° — 270°

‘ m(arc DE) = 90°

m(arc DEF) + m(arc DE) + m(arc EF) ...(Arc
addition property)

m(arc DEF) =90° + 70° ...[From (i) and given]

‘ m(arc DEF) = 160°

(2).._In the adjoining figure, AQRS is =
an equilateral triangle.
Prove (1) arc RS = arc QS =z arc QR
(2) m(arc QRS) = 240°. R S
(3 marks)
Proof :
AQRS is an equilateral triangle. ...(Given)

chord QR = chord RS = chord QS
...(Sides of equilateral A are equal)

arc RS = arc QS = arc QR ..(1)
(In circle, congruent chords have corresponding
minor arcs are congruent]
Let m (arc RS) = m (arc QS) = m (arc QR) = x
...(ii) [From (i) and supposition]
m (arc RS) +m (arc QS) + m (arc QR) = 360°
...(Measure of a circle is 360°)
X + x+ x=360°
3x =360°
x=120°
m (arc RS) = m (arc QS) + m (arc QR) = 120°
...(iii)
m (arc QRS) =m (arc QR) + m (arc RS)
..(Arc addition property)
m (arc QRS) = 120° + 120° [From (iii)]

‘ m(arc QRS) = 240°

(3) In the adjoining figure,
chord AB =chord CD, prove 4 D
that, arc AC = arc BD
(2 marks) O 4
Proof :
chord AB = chord CD ...(Gven)
arc ACB = arc DBC

[In a circle, congruent chords have their
corresponding minor arcs are congruent]
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m (arc ACB) = m (arc DBC)
m (arc AC) + m (arc CB) = m (arc CB) + m (arc BD)
...(Arc addition property)
m (arc AC) = m (arc BD)
arc AC z arc BD

)

Problem Set - 3 (Textbook Pg No. 87)

(14)

In a circle with centre 'O',chord p__R
PQ = chord RS.

If m/POR = 70° and m(arc RS)
= 80°, then find.

(1) m (arc PR)

(2) m (arc QSR)

(3) m (arc QS)

Q S

(3'marks)

Solution :

(i)
(ii)

m (arc PR) = mZPOR
...(Definition of measure of minor arc)

1)

-, |m (arc PR) = 70°

chord PQ = chord RS
(arc PQ) = (arc RS)
...(In a circle, congruent chords have

...(Given)

corresponding minor arcs congruent)
m (arc PQ) =80° ...(ii)
m (arc PR) + m (arc RS) + m (arc PQ) + m (arc QS)
=360° ...(Measure of circle)
70° + 80° + 80° + m (arc QS) = 360°
m (arc QS) = 360° — 230°
‘ m (arc QS) =130°| ...(iii)
m (arc QSR) = m (arc QS) + m (arc SR)

...(Arc addition property)
m (arc QSR) = 130° + 80°

‘ m (arc QSR) = 210°

Points to Remember:

Inscribed angle :

Anangleissaid to be aninscribed B
angle, if

the vertex is on the circle

both the arms are secants. In &

the adjoining figure, ZABC
is an inscribed angle, because
vertex B lies on the circle and both the arms BA

and BC are secants.

In other words, ZABC is inscribed in arc ABC.

_________________________________
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Intercepted arc: !

Given an arc of the circle and an angle, if each side
of the angle contains an end point of the arc and
all other points of the arc except the end points lig
in the interior of the angle, then the arc is said tq
be intercepted by the angle.

In figures (a), (b) and (c), ZABC has its vertex B
outside the circle and intercepts two arcs.

Infigures (d) and (e), ZABC hasits vertex on the
circle and intercepts only one arc.

In figure (f), ZABC has its vertex B inside the
circle and intercepts only one arc.

Inscribed Angle Theorem

A I

A |

D I

B D |
C i § B :

C I

E |

(a) (b) i

A i

B I
C A

(©) (d) :

A :

B :
A l

C I

RANC ® ;

measure of its intercepted arc.

m ZABC = % m (arc AXC)

I

I

B 1

In the adjoining figure, :
I

ZABC is an inscribed :
angle and arc AXC is the :
intercepted arc. C
A 1

X :

I

1

I

I

I

_____________________________
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= Corollary -1:
An angle inscribed in a semicircle is a
right angle.

In the adjoining figure,
ZABC is inscribed in
the semicircle ABC

. Amc
D
m/ABC = 90°

= Corollary - 2:

Angles inscribed in the same arc are

congruent. B D

In the adjoining figure,

/ABC and ZADC,

both are inscribed in

the same arc ABC. ¢
ZABC= /ADC X

Note

Inscribed angles, ZABC and ZADC both intercept
the same arc AC. .. ZABC = ZADC !

® Cyclic Quadrilateral : I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
L
.
|

|

|

|

|

|

: .
: A quadrilateral whose :
i all four vertices lie on
I a circle is called cyclic
: quadrilateral. ‘
: In the adjoining figure,
: OABCD is cyclic,
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

1

|

|

|

|

|

|

|

|

|

as all the four vertices
A,B,CandD, lie on a

circle.
® Theorem
Statement:
. B D
The opposite angles
of a cyclic quadrilateral
are supplementary.

!

1

1

1

1

1

1

1

]

1

1

1

1

:

Given : OABCD'is acyclic quadnlateral :
To Prove : :
m ZABC + m ZADC = 180° :
m Z/BAD + m Z/BCD =180° :
Proof: i
I

1

1

1

1

1

1

1

1

1

1 .
m ZABC = 5 m (arc ADC)  ...(i) Y (Inscribed
1 angle
m ZADC = 5 m (arc ABC) ...(ii) theorem)

Adding (i) and (ii), we get
m ZABC + m ZADC

_________________________________

—————————————————————————————————

= % m (arc ADC) + % m (arc ABC)
m ZABC + m ZADC

= % [m (arc ADC) + m (arc ABC)]
m ZABC + m ZADC = % x 360

...(Measure of a circle is 360°)
mZABC + mZADC = 180° ...(iil)
In OABCD,

mZBAD + m/BCD + mZABC + mZADC =360°
(Sum of measure of angles of a
quadrilateral is 360°)

m/BAD + m/BCD + 180° = 360° ...[From (iii)]
m/BAD +m/BCD = 180°

® Converse oficyclic quadrilateral theorem :
If the opposite angles of a
quadrilateral are
supplementary, then
itis a cyclic quadrilateral.

B
In OABCD, if m ZA +
m2C = 180°

orm /B +m ZD = 180°
then, OABCD is a cyclic quadrilateral.

e/ Corollary :
An exterior angle of

cyclic quadrilateral is
congruent to the angle

v

opposite to adjacent B C E
interior angle.

In the adjoining figure, JABCD is cychc
ZDCE is an exterior angle.
Z/DCE = ZBAD

e Ifend pointsof a

o)
(@)

segment forms

congruent angles

on the same side

of the segment, A D
then the vertices

of those angles and end points of the segment

are concyclic.
Z/ABD = ZACD
Points A, B, C and D are concyclic.

Note: Concyclic means points lying on the same circle.

_________________________________
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___________________________ 7) 1In the adjoining fi ’ P

Lo Two special properties : (2 Inthe adjoining figure

I I O POQRS is a cyclic

: ) D B 1 : quadrilateral, side PQ = s o
AU y MAAPD =2 Im(arc AXD) side RQ. /PSR = 110°. Find

: A + m(arc BYC)}I (i) ZPQR (ii) m (arc PQR)

I C i (iii) m (arc QR) (iv) ZPRQ R

: : (3 marks)

: : Solution :

: : OPQRS is a cyclic quadrilateral (Given)
: m /PQR = 1 [m(arc: ZPQR + ZPSR = 180° ...(Cyclic quadrilateral
' 2 | theorem)
! PXR)= m(atc AB)I

! ZPQR + 110° = 180°

I

: ZPQR =180° - 110° (1)
I

1

[ —

_____________________________

C Practice Set - 3.4 (Textbook Page No. 73) )

(1) In the adjoining figure, A
point O is the centre
of the circle. Length of
chord AB is equal to the A
radius of the circle. Find
(i) ZAOB (ii) ZACB A
(iii) m (arc AB) (iv) m (arc ACB) (3 marks)
Solution :
OA=0B ...(1) (Radii of the same circle)
AB = Radius of the given circle ...(ii) (Given)
AB =0A=0B ...[From (i) and (ii)]
AOAB is an equilateral triangle “...(By definition)

.. (iii) (Measure of an‘angle of an

equilateral triangle)
m (arc AB) = mZAOB . ...(Definition of measure
of minor arc)

... (iv) [From (iii)]

m(arc AB) =60°

ZACB = % (arc AB) ...(Inscribed angle theorem)
ZACB = % x 60 = 30° ... (v) [From (iv)]

m (arc ACB) + m (arc AB) = 360° ...(Measure of a

circle is 360°)
m (arc ACB) + 60° = 360° ...[From (v)]

m (arc ACB) = 360° — 60°

m(arc ACB) = 300°

(3)

m/POR = 70°

/PSR = % m(arc PQR) ...(Inscribed angle theorem)

110° = % m(arc PQR) ... (v) [From (iv)]
m(arc PQR) = 220° -..(ii)
In APQR, side PQ = side RQ ...(Given)

ZQPR = ZQPR...(iii) (Isosceles triangle theorem)
In APQR,

ZPQR + ZPRQ + ZQPR = 180°(Sum of all angles
of a triangle is 180°)

70°+ Z/QPR + ZQPR = 180° ...(From (i) and (ii)]
2/QPR = 180°~ 70°

2/QPR = 110°

ZQPR = 55° (iv)

ZQPR = % m(arc QR) ...(Inscribed angle theorem)

55 = % « m(arc QR) .. [From (iv)]

m(arc QR) = 110° ...[From (iii) and (iv)]

/PRQ = 55°

In cyclic OMRPN,

ZR = (5x - 13)° and
/N = (4x + 4)°. Find the
measure of /R and ZN.

(2 marks)

N

Solution :

OMRPN is a cyclic quadrilateral ...(Given)
ZR + ZN =180° ...(Cyclic quadrilateral theorem)
5x =13 +4x+4=180

9x -9 =180
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9x =180 +9 Z/PRM + #MSQ = 180° ...[From (i) and (ii)]
9x =189 ZPRS + ZRSQ = 180° ..(R-M-5)
y 189 seg PR || segQS ...(Interior angles test)

9
x=21

(5)

msZR=5x-13=5%x21-13=105-13=92°
mAN=4x+4=4x21+4=84+4=288°

Prove that any rectangle is a cyclic quadrilateral.

(2 marks)

Given : OPQRS is a rectangle ,_R

To Prove : OPQRS is a cyclic
quadrilateral

P Q
Proof: [OPQRS is a rectangle ...(Given)
/P=/Q=/R=/5=90° ...(1) (Angles of
rectangle)
/P + ZR =90° + 90° [From (i)]

OPQRS is cyclic quadrilateral.

ZP+ ZR =180°
i.e. opposite angles of DPQRS are supplementary
(converse of

cyclic quadrilateral theorem)

C

Problem Set - 3 (Textbook Pg No: 83) j

(23)

In the adjoining figure, two circles intersect each
other at points M and N. Secants drawn from
points M and N intersect cirecls at point R, S, P
and Q as shown in the figure. (3 marks)

To Prove : seg PR|| segQS

Construction : Draw seg MN.

Proof : OPNMR is a cyclic quadrilateral

...(Definition)

ZMNQ is an exterior angle of OPNMR
...(Definition)
/MNQ = /PRM (1)
OMNQS is cyclic quadrilateral ...(Definition)

ZMNQ + ZMSQ = 180° ...(ii) (Opposite angles of
a cyclic quadrilateral are supplementary)

C Practice Set - 3.4 (Textbook Page No. 73) )

“)

In the adjoining figure,
seg RS is the diameter
of the circle with centre
'O'. Point T is in the
exterior of the circle.
Prove that ZRTS is an
(3 marks)

acute angle.

Construction : Draw seg PS

Proof :

...(Given)
...(1) (Diameter subtends a right

seg RS is the diameter of the circle.

ZRPS =90°
angle at any point of the circle)

ZRPS is an exterior angle of APTS ...(Definition)
ZRPS > /PTS

i.e. ZPTS < Z/RPS
/PTS < 90°

ie. ZRTS < 90°

(Exterior angle theorem)

[From (i)]
R-P-T)

i.e. ZRTS is an acute ang]le.

)

Problem Set - 3 (Textbook Pg No. 83)

17

Inthe adjoining diagram,
chord EF || chord GH.
Prove that chord
EG = chord FH.

[Complete the following
(2 marks)

for the proof]

Proof : Draw seg GE

/EFG = Z/ZFGH ...(i) |(Alternate angles theorem)|
Z/EFG = % m(arc EG) ...(ii) (Inscribed angle

theorem)
/FGH = % m(arc FH) ...(iii) (Inscribed angle

theorem)
m(arc EG) =| m(arc FH) |...[From (i), (ii) and (iii)]
chord EG = chord FH  ...(In a circle, congruent

arcs have their corresponding
chords congruent)
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(19) A circle with centre C

B
touches the circle with
centre D internally in //
the point E. Point D lies g
on the smaller circle.
Chord EB of the external
circle intersects internal

circle at point A. Prove that seg EA = seg AB.
(3 marks)
Construction : Draw seg DE and seg DA
Proof : E-C-D
Seg DE is the diameter.
ZDAE =90°

...(Theorem on touching circles)
(Definition)

...(1) (Diameter subtends a right
angle at any point of circle

other than its end points)
Consider circle with centre D.
seg DA L chord BE ...[From (i)]

seg EA =seg AB ...(Perpendicular drawn from
the centre to the chord bisects the chord)

(20) Intheadjoining figure,

seg AB is a diameter of
a circle with centre O.

Bisector of inscribed
Z/ACB intersects circle
(3 marks)

Prove that: seg AD = seg BD

at point D.

Proof : Draw seg OD.

ZACB = (. Angle inscribed in a-semicircle)

ZDCB =
m(arc DB) =
ZDOB =

(.- CD bisects ZACB)
...(Inscribed angle theorem)

...(1) (Definition of measure

of an arc)
seg OA = seg OB .. (ii) |(Radii of same Circle)|
seg OD is ...|Perpendicular bisector| of seg AB

[From (i) and (ii)]

seg AD = seg BD ... (.Perpendicular bisector

theorem)

C Practice Set - 3.4 (Textbook Page No. 73) )

(6)

In the adjoiningfigure, W
seg YZ and seg XT are
altitudes of AWXY, 7
which intersect each P
other at point P.

(3 marks)

X Y

To Prove:
(i) OWZPT is a cyclic quadrilateral

(ii) Points X, Z, T and Y are concyclic points.

Proof :
ZXTW =90° ...(1) (Given)
ZYZW =90° ...(i1) (Given)

ZXTW.+ LYZW =90° + 90°...(Adding (i) and (ii))
ZPTW + £PZW = 180° X-P-T,Y-P-2)
OWZPT is a cyclic quadrilateral

cyclic quadrilateral theorem)
LXZY = ZXTY = 90° ...(Given)
LXZY = ZXTY

seg XY subtends congruent angle at points Z and

...(Convers of

T which are on the same side of line XY.

Point X, Z, T and Y are concyclic points.

(7)" Inthe adjoining figure,
m(arc NS) = 125°,
m(arc EF) = 37°. Find

m/NMS. (1 mark)

Solution :

mzZNMS = % [m(arc NS) — m(arc EF)]

1
= = (125°-37°)
2

:1 x 88

2
mZNMS = 44°

(8) In the adjoining figure,
chord AC and and
chord DE intersect at

point B. If ZABE = 108° D

e

and m(arc AE) = 95°, =
then find m(arc DC).
(1 mark)
Solution :
m/ABE = % [m(arc DC) + m(arc AE)]
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108 _1 [m(arc DC) + 95°] side touches the circle and the other intersects i
2 the circle in two points, then the measure of the |

216 = m(arc DC) + 95° angle is half the measure of its intercepted arc.

C

m(arc DC) = 216 — 95°

‘ m(arc DC) = 121°

Problem Set - 3 (Textbook Pg No. 83) )

A

(25) Inthe adjoining diagram,

seg BD and seg CE are
altitudes.

To Provet that: 2

(i) O AEFD is cyclic ; c
quadrilateral

(ii) Points B, E, D, C are con-cyclic points.

[Complete the following for the proof] (3 marks)

Proof: ZAEF =90° ...(1) (Given)
ZADF =90° ...(i1) (Given)
Adding (i) and (ii),

ZAEF + ZADF =90° + 90°

ZAEF + ZADF = 180°

OAEFD is cyclic (Converse of cyclic

quadrilateral theorem)

/BEC = ZBDC = 90° ..(Given)
/BEC = ZBDC

Seg BC subtends congruentangles at points E and
D which are on the same side of line BC.

Points B, E, D and C are con-cyclic.

_________________________________

(1)
X

Points to Remember: !
% B 1 l
mZAPD = 5 [m(arc AXD) ,
C +m (arc BYCQ)] :

m/ZAPC = % [m(arc DB) + ,
m (arc AC)] :
m/PQR = :

Vl\)l*—‘

[m(arc PXR) — m (arc AB)]

Tangent Secant Theorem

If an angle with its vertex on the circle whose one

_________________________________
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In the above three figures,

A‘ h

/ABC has its vertex B on the circle, line BC is
tangent to circle at B and ray BA is a secant.

mZABC= % m(arc ADB)

I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I
Segment of a circle : A secant divides the circular :
region  into two parts. Each part is called a :

segment of the circle. :

1
Alternate segment : Each of the two segments 1
1
formed by the secant of a circle is called alternate
I

segment in relation with the other. |
I

Angle formed in a segment : An angle inscribed :
in the arc of a segment is called an angle formed !

in that segment. C
In the adjoining
figure, secant
AB divides
the circular B
region into two A
segments R and x

R..

2
R, and R, are alternate segments in relation with
each other.

ZACB is inscribed in arc ACB of segment R .

ZACB is an angle formed in segment R .

______________________________
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® Angles in Alternate Segment
If a line touches a circle

and from the point
of contact a chord is
drawn, then the angles X
which this chord makes

with the given line is

equal respectively to B C
the angle formed in the

corresponding alternate segment.

In the above figure,

m ZABC = % m (arc AXB) (1)
...(Tangent secant theorem)
m ZADB = % m (arc AXB) ...(ii)
...(Inscribed angle theorem)
m Z/ABC =m £ZADB ..[From (i) and (ii)]
Z/ABC = /ZADB
® Theorem
If two secants of a circle A D
intersect inside or outside
of the rectangle formed
C B

corresponding to one
secant is equal in area to
the rectangle formed by the two line segments
corresponding to the other.

In the adjoining figure,
chords AB and CD intersect each
other at point O inside the circle.
OAx OB =0C x OD
In the adjoining A
figure, chords
AB and CD B
intersect each o)
other at point D
P outside the
circle. C
OA x OB =0C x OD
® Tangent Secant Segment Theorem
Statement: If a secant and a tangent of a circle
intersect in a point outside the circle, then the
area of the rectangle formed by the two line

segments corresponding to the secant is equal to

I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
i
1
1
1
1
|
I
1
1
I
I
1
1
I
I
I
I
)
I
I
1
1
:
the circle then the area :
I
I
1
I
I
I
l
I
1
I
l
I
I
I
I
I
I
1
1
I
1
1
1
I
1
I
I
I
I
I
1
I
I
I
1
I
I
1
I
I
I
:
the area of the square formed by the line segment :
I

I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1 by the two line segments
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

corresponding to the other tangent.

_________________________________

—————————————————————————————————

line PAB is a secant

intersecting the circle
at points A and B.

linePTisa tangent to P
the circle at point T. ' A

To Prove: PA x PB = PT? B

Construction: Draw seg BT and seg AT.

In APTA and APBT,

ZTPA = /BPT
ZPTA = /PBT (Angles in alternate segment)

(Common angle)

APTA '~ APBT (By AA test of similarity)
PT_PA
PB PT

(Corresponding sides of similar triangles)

|
1
1
1
1
|
|
1
1
1
1
1
1
|
|
:
Proof : :
|
1
1
1
1
1
1
|
|
1
1
1
:
PA x PB = PT? :
1

Problem Set - 3 (Textbook Pg No. 83) )

In the adjoining
figure, two
circles intersect
each other in
point R and
point S. Line PQ
is a common tangent touching circle at points P

and Q. (2 marks)
Prove that: ZPRQ + £ZPSQ = 180°

Construction: Draw seg RS

Proof: /PSR = /RPQ ...(i)} (Angles in alternate
Z/QSR = /ZRQP ...(ii) segments)
In APRQ,

ZPRQ + ZRPQ + ZRQP = 180° ...(sum of angles

of a triangle is 180°)

ZPRQ + ZPSR + ZQSR = 180° ...[From (i) and (ii)]

/PRQ + /PSQ = 180° ...(Angle addition

property)

(13) Intheadjoiningfigure,

line PR touches the

circle at the point Q.

Using the information

given in the diagram,

answer the following
questions.
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What is the sum of Z/TAQ and ZTSQ?

(ii) Write names of angles congruent to ZAQP.
(iii) Write names of angles congruent to ZQTS.
(iv) If ZTAQ = 65°, then find ZTQS and arc TS.
(v) It ZAQP =42°and Z/SQR =58°, then find ZATS.
Solution : (4 marks)
(i) OTAQS is a cyclic quadrilateral  ...(Definition)
‘ /TAQ + /TSQ = 180° ...(Cyclic quadrilateral
theorem)
(i) ZATQ=ZAQP )
(Angles in alternate segments)
ZASQ = ZAQP
(iii)) ZQAS=2QTS ..(Angles inscribed in the same
arc)
ZRQS = ZQTS ..(Angles in alternate segment)
(iv) £TQS=ZTAS ..(Angles inscribed in the same
arc)
ZTAS = 65° ...(Given)
ZTQS = 65°
/TQS = % m(arc TS)...(Inscribed angle theorem)
1
65° = 5 m(arc TS)
m(arc TS) = 65° x 2
‘ m(arc TS) = 130°
(v) ZATQ=ZAQP ..(Angles in alternate segments)
. ZATQ=42° ..(1)
ZSTQ = ZSQR ...(Angles in alternate segments)
/STQ = 58° (i)
ZATS = ZATQ + /STQ ..(Angle addition
property)
ZATS = 42° + 58° ...[From.(i)-and (ii)]
ZATS =100°
(24) In the adjoining figure, two circles intersect

each other at points A and E. Their common
secant through E intersects the circle at points
B and D. The tangents of the circles at point B
and D intersect each other at point C. Prove that
OABCD is cyclic.

A

61
Proof: ZBAE=/EBC ..() | ( Angles in alternate
/DAE = ZEDC ...(ii) segments)
In ABCD,

ZBCD + «DBC + #BDC =180° ...(Sum of angle
of atriangle is 180°)

ZBCD + ZEBC + ZEDC = 180° ..(B-E-D)
/BCD + Z/BAE + ZDAE = 180° ...[From (i) & (ii)]
/BCD + ZBAD = 180° ...(Angle addition
property)
OABCD is a cyclic ...(Converse of cyclic

quadrilateral Theorem)

[ Practice Set - 3.5 (Textbook Page No. 82) )

(2)

(i)

(ii)

Intheadjoiningfigure, ‘ S
chord MN and RS ‘
intersect each other at N
point D.

If RD = 15, DS = 4,
MD = 8 then DN =?
If RS =18, MD =9,

DN = 8, then find DS. (3 marks)

Solution :

(i)

(ii)

Chord MN and Chord RS intersect each other in

the interior of the circle at point D.

DM x DN = DR x DS ...(Theorem of internal
division of chords)

8 xDN=15x4

DN = 15x4

| DN = 7.5 units

Let DS =x
RS=DR + DS
18 =DR + x
DR = (18 -x) ..(ii)
Chord MN and Chord RS intersect each other in
the interior of the circle at point D.

DM x DN =DR x DS

...(1) (Supposition)
..(R-D=-9))

(Theorem of internal
division of chords)

9x8=x(18-x)

72 =18x — x?
xX2-18x+72=0
2-12x—-6x+72=0
x(x—=12)-6(x-12)=0

10th Standard | Maths - 2 | www.saiphy.com

»



®
10th Standard | Maths - 2 | www.saiphy.com

62 Mathematics II - Geometry (Std. X)
(x-12)(x-6)=0 Secants PST and PQR intersect each other in the
x-12=00rx-6=0 exterior of the circle at point P.
x=12o0rx=6 .. PTxPS = PR xPQ ...(Theorem of external

division of chords)
| DS =12 units |or| DS =6 units |

PTx8 =16x6 ...[From (i) and given]
. 16x6
[ Problem Set - 3 (Textbook Pg No. 87) ) oo PT R
o PT =12 units ..(ii)
(15) Inthe adjoining figure, W 7 . PT=PS+TS (P-S—T)
m(arc WY) = 44, 12-8+TS
m(arc ZX) = 68 then,
TS=12-8

i) Find mZZTX and

Y
m(arc WZ) TS = 4 units

(i) IfI(WT)=4.8, I(TX) =8,

I(YT) = 6.4, then find [(TZ) C Problem Set - 3 (Textbook Pg No. 88) )
(iii) If IWX) =128, I(YT) =6, W\
. (16) In the adjoining C
I(TX) = 6.4, then find I(WT) (3 marks) figure
Solution: . (i) TItm(arc CE)=54°,
(i) msZTX = = [m (arc WY) + m(arc ZX)] m(arc BD) = 23°, B
% then find ZCAE <« 5 A
= — [44 + 68] ..
2 (i) If AB = 4.2,
1 BC=54
2 AE =12, then find AD

| m/ZTX =56°

(iii) If AB =3.6, AC=9.0, AD =5.4, then find AE.
(i) WTxTX=TZxYT ...(Theorem on internal (3 marks)
division of chords)

Solution:
48x8 =TZx64 (i) “ZCAE = 1 [m (arc CE) — m(arc BD)]
48x8 2
TZ - {
64 77 (54 —23)
‘ TZ = 6 units 1
== x31
(iii) WX =WT + TX ~(W=T-X) 2
12.8=WT + 6.4 ’ /CAE = 15.5°
WT=128-64 (i) "AD X AE =AB X AC ...(Th'eo.re.m of external
‘ WT = 6.4 units ‘ division of chords)
AD x12 = 42%9.6 AC =AB + BC
C Practice Set - 3.5 (Textbook Page No. 82) ) 42%96 40454
AD = —
12 =96
(4) Intheadjoiningfigure, 5 ' -
if PQ = 6, QR = 10, S ‘AD=3.36 umts‘
PS =8, then find TS. P (iii) AE x AD =AC x AB ...(Theorem of external
(2 marks) Q division of chords)
R S AEx54=9x%x36
Solution : 9%3.6
PR = PQ + QR (P-Q-R) AR =y
PR=6+10 ‘ AE = 6 units ‘
PR = 16 units ..(3)

10th Standard | Maths - 2 | www.saiphy.com
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C Practice Set - 3.5 (Textbook Page No. 82) )

(1) Intheadjoiningfigure,
point Q is the point R
of contact. If PQ =12, P
PR = 8, then find PS
and RS. (2 marks)
Solution :

Tangent PQ and secant

PRS intersect each other at point P.

PQ?=PR x PS ...(Tangent secant segments

theorem)
122=8 x PS
12x12
8

PS = 18 units

PS=PR +RS
18=8+RS
RS=18-8

RS =10 units

C Problem Set - 3 (Textbook Pg No. 88) )

=PS

.(P-R=9S)

In the adjoining diagram, R

m(arc PR) =140° mZ/POR

= 36°. Find m(arc PQ)
IfOP=7.2,00Q=3.2,

then find QR P
If OP=7.2,OR=16.2 then

find QR (3 marks)

Solution:

(i) ZPOR= % [marc PR=marc PQ)]

= % [140° - marc PQ]

(ii)

(iii)

36

36 x 2 =140° - marc PQ
m(arc PQ) = 140° - 72°

‘ m arc PQ = 68°
(i) OP?2=0Q x OR ...(Tangent secant segment
theorem)
72x72 =32x0R
OR = 72x72
- 32
OR = 16.2 units
OR=0Q + QR ..(O-Q-R)

16.2=32+QR

QR=16.2-32
.. QR =13 units
(iii) OP?=0Q x OR

...(Tangent secant segment
theorem)

72x72=0Q x16.2
72x72

T

0Q=32

OQ + QR =0R

32+QR=16.2

QR=162-32

OR =13 units

.(O-Q-R)

[ Practice Set - 3.5 (Textbook Page No. 82) )

(3) In the adjoining

figure, point B
is the point
of contact and
point O is the
centre of the
circle. Seg OE L
Seg AD, if AB = 12, AC = 8, then find (i) AD
(ii) DC and (iii) DE (3 marks)

Solution :

Tangent AB and Secant ACD intersect at point A.

AB*=AC xAD ...(Tangent secant segments
theorem)
122 =8 x AD
12x12 _AD
8
AD = 18 units
AD = AC + DC JA-C-D]
18 =8+ DC
DC=18-8
DC =10 units |
Seg DE L chord CD ...(Given)
OE = 1, CD  (Perpendicular drawn from the
2 centre of the circle to the chord
1 bisects the chord)
DE = 5 x 10 [From (i)]
| DE =5 units |
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(5)

In the adjoining figure,
seg EF is the diameter
of the circle with centre
H. Line DF is tangent at
point E. If r is the radius
of the circle, then prove
that DE x GE = 472

(3 marks)

To prove: DE x GE - 4r°

Construction : Draw seg GF

Proof : ZEGF =90°

...(1) (Diameter subtends-a right

angle at any point on the circle)
In AEFD,

ZEFD =90° ...(Tangent and radius are

perpendicular at the point of contact)

...[From (i)]

...(i1) (similarity in right

angled triangles)

seg FG L hypotenuse ED
AEFD ~ AEGF ~ AFGD

AEFD ~ AEGF ..[From (ii)]
EF DE

CECEF ...(cs.ct)

DE x GE = EF?

DE x GE = (2r)*> ...(diameter.is twice the radius)

DE x GE = 472

Problem Set - 3 (Textbook Pg'No. 89) )

(21)

In the adjoining figure, M

seg MN is a chord of

a circle with centre O.

I(MN) = 25. Point L on

chord MN such that

I(IML) =9 and I(OL) =5,

then find radius of the N

circle.
(3 marks)

Construction:

Draw seg OM and seg OA L chord MN
(M-A-N)

Solution:

Seg OA L chord MN

MA = 1, MN ...(Perpendicular drawn from the

centre to the chord bisects the chord

...(Construction)

MA = % x 25 =12.5 units ..(1)
MA =ML + LA ..(M-L-A)
125=9+LA ...[From (i) and given]
125-9=LA

LA = 3.5 units ...(ii)

In AOAL, ZOAL =90°
OL?=0A2+ LA?

52 =0A? + (3.5)
OA2=25-12.25
OA?2=12.75

In AOAM, ZOAM = 90°
OM? = 0A?% + MA?
OM?=12.75 + (12.5)
OM?=12.75 + 156.25
OM? =169

OM =13 units

...(Construction)
...(Pythagoras theorem)

...[From (ii) and given]

..(iii)
...(Construction)
...(Pythagoras theorem)

...[From (iii) and given]

...(Taking square roots)

| Radius of the circle is 13 units |

Problem Set - 3 (Textbook Pg No. 89) )

@)

1)

(2)

(3)

@

(5)

MCQ’s

Choose the correct alternative for each of the

following. (1 mark each)
ZQPR = 60° A
- ZAOB=..... Q

PR

(A)60° (B)90° (C)120° (D) Can notbe found

Angle between external end point of radius and
tangentis .......... .

(A) 90°
(C) Obtuse angle

Point P is on the circle. AB is diameter of the
circle, Z/APB is

(B) Acute angle
(D) Can not say

(a) Reflex angle (b) Acute angle
(c) Right angle (d) Obtuse angle
MN is tangent at M and

AM is radius. Find AM.

5
M 4 N
(A)6 (b) 3 (©3y3 (A1
Z/ADC = 80°, then
/CBE=7? D C
A 5 &
(A) 100° (B) 10° (C) 80° (D) 280°
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Circle 65
O £XNZ=40% 2AYZ = 20° X ( PROBLEMS FOR PRACTICE )
line AY is tangent at
point Y. Based on Practice Set 3.1
c.om(are XY) = ........... . z (1) In the adjoining figure,
™ point P is the centre of
the circle and line AB is
(A) 80° (B) 40° (C) 60° D) 120° the tangent to the circle
(7)  ABis tangent at B. at T. The radius of the .\ T+ B
AB=12, AP =6 circle is 6 cm. Find PB if
PQ=.. ZTPB = 60°. (2 marks)
(2)  Inthe adjoining figure,
point A is the centre of
A the circle AN = 10 cm.
(A)18 (B) 6 ©) 12 (D)20 Line NM is tangent at
. . M. MN = 5cm. Find the M N
(8)  Line PT is tangent at B radius. (2 marks)
point T. Which of the (3)  Acircle with centre.
following is true? O Point A is in the
exterior of the circle.
s Line AP and line
F T Q AQ are tangents at
(A) ZABT = ZAPT  (B) ZABT = /BAT point P and-point Q Q
(C) ZBAT = /BTQ (D) None of the (A), (B), (C) respectively P~A-S, Q-A-R ZPAR = 130°. Find
ZAOP. (2 marks)

)

(10)

(1)
(3)
(5)
(7)
)

A circle with centre P.

Line AB and line AC
are tangents from point
A at points B and C
respectively. Which of
the following is/are true?
(A) ZBPA = ZCPA (B)4BAP = LCAP

(C) £PBA = ZPCA (D) All three A), (B), (C)
In adjoining figure,

PQ = OR. /P = 60°

~ m(arc PR) = .........
(A) 120° B) 60° (C)90° (D) 240°
( ANSWERS )
(C) 120° (2) (A)90°
(C) Right angle 4) (B)3
(C) 80° (6) (D) 120°
(A) 18 (8) (C) £ZBAT = /BTQ

(D) All three (A), (B), (C) (10) (A) 120°

(4)

(5)

6

7)

(8)

)

Two tangents TP and TQ are drawn to a circle
with centre O from an external point T. Prove that
ZPTQ =2,0PQ. (2 marks)
In the adjoining figure,
O is the centre and seg
AB is a diameter. At
point C on the circle, the
tangent CD is drawn.
Line BD'is tangent at B.
Prove that seg OD||seg
AC.

Based on Practice Set 3.2
If two circles of radii 5 cm and 3 cm touch
externally. Find the distance between them. (1 mark)
Find the distance between two internally
touching circles whose radii are 10 cm and 2 cm.
(1 marks)
The circles which are not congruent touch
externally. The sum of their areas is 130r cm? and

distance between their centres is 14 cm. Find the
(2 marks)

(2 marks)

radii of the two circles.
In the adjoining figure
circles with centres A
and C touch internally
at point T. Line AB is
tangent to the smaller

AN
o
=

10th Standard | Maths - 2 | www.saiphy.com

»



®

10th Standard | Maths - 2 | www.saiphy.com

a circle intersect in
point Q in the interior

on tangent of the

66 Mathematics II - Geometry (Std. X)
circle at point P. Point B lies on the bigger circle. (17)  Secants containing
Radii are 16 cm and 6 cm. Find AP. (2 marks) chords RS and PQ
(10) The radii of two circles are 25 cm and 9 cm. The of a circle intersect
distance between their centres is 34 cm. Find the each other in point
length of the common tangent segment to these A in the exterior
circles. (2 marks) of a circle. If m(arc
Based on Practice Set 3.3 PCR) = 26° and m(arc QDS) = 48°, then find
- = (1) ZAQR (2) £SPQ (3) £LRAQ. (3 marks)
(11)  In the adjoining figure,
A circle with centre 'O' (18) In the adjoining figure,
arc PQ = arc QR = arc O is the centre of the
PR. Find measure of circle. Find the value of
each of above arcs. ZABP if ZPOB =90°
(2 marks) (2 marks)
(12) A circle with centre 'O'
chord PQ = chord RS. (19) Tangents drawn
m(arc PXQ) = 260°. at points A and
Then find m(arc RXS). C of a circle
(1 marks) intersect  each
other in point P,
If ZAPC = 50°,
(13)  Acircle with centre P. X then find ZABC.
arc AB = arc BC and (2 marks)
arc AXC = 2 arc AB. (20) " If two consecutive angles of cyclic quadrilateral
Find  measure of C are’ congruent, then prove that one pair of
arc AB, arc BC and opposite sides is congruent and other is parallel.
arc AXC. Prove chord = A (4 marks)
AB = chord BC. B
(3 marks) (21) . OABCD is a parallelogram. ¢
S Side BC intersects circle
(14) In the adjoining figure, D C at point P. Prove that
chord AD = chord BC. DC — DP. (3 marks) P
m(arc ADC) = 100°,
m(arc CD) = 60°. Find
m(arc AB) and mf(arc
BC). (3 marks) A B (22)  In the adjoining figure, P
chord PQ and chord AB
Based on Practice Set 3.4 ) |
intersect at point M. If
(15) If m(arc APC) = 60° PM = AM, then prove Al M B
and ZBAC = 80°. that BM = QM.
Find (a) ZABC (2 marks) \_X/
(b) m(are BQC). Based on Practice Set 3.5
(2 marks) (23) Seg AB and seg AD D
are the chords of the Q
(16) Chords AB and CD of circle. C is a point B
P

of a circle of as shown
in the figure. If m(arc
AD) = 20°, and m(arc
BC) = 36°, then find ZBQC.

(3 marks)
10th Standard | Maths - 2 | www.saiphy.com
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m(arc APB) = 80°
and ZBAD = 30°.

Then find (i) ZBAC (ii) m(arc BQD). (3 marks)
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Circle 67
(24) Secant AC and C (27)  In the adjoining <
secant AE B figure, point O
intersects in A is the centre of o A
point A. Points D the circle. Line
of intersect.ions PB is a tangent
of the circle E and line PACis a < B P
and secants secant. Find PA x PC if OP = 25 and radius is 7.
are B and D respectively. If CB = 5, AB = 7, (3 marks)
EA = 20. Determine ED — AD. (3 marks) (ANSWERS )
(25) In the adjoining c
figure line PA is
tangent at point (1) 12°(2)5y3 (3)65° (6) 8cm (7) 8 cm
A. Line PBC is a . R 80 11 cm; 3cm (9) 8units (10) 30 units
secant. If AP =15 (11) 120° (12) 260°
and BP =10, find P (13) m(arcAB)=90° m(arc BC = 90° m(arc AXC) = 180°
BC. (2 marks) A
26) DABCD o Takindll! q (14) m(arc AD) = m(arc BC) =100° (15) 30°, 160°
26 is a rectangle. Taking as a diameter, o % 10 110 o o
a semicircle AXD is drawn which intersects the (16) - 30.5° (17) R\24°, 11° (18) 45° (19) 65
diagonal BD at X. If AB = 12'cm, AD =9 cm, then (23) (i) 40° (ii) 60° (24) 11.6 units (25) 12.3 units
find values of BD and BX. (3 marks) (26) BD =15, BX =9.6 (27) 576 units

K/ X/ K
LS X QI X4

,———————————————_-——_-———-—__————————-\

'———————————————————————————-

(1)

(1)

ASSIGNMENT -3
Time : 1 Hr. Marks : 20

Q.1. (A) Solve the following sub questions: (2

Radius of a circle with centre 'O" is 5 cm, OA = 4 cm, OB-= 5.5 cm. Find the position of point A and B
with respect to circle.

Two circles with diameters 6 em and 9 cm touch each other externally. Find the distance between their
centres.

Q.1. (B) Solve the following any ‘ené"questions: (2)

Line PA is a tangent at point A. Line PBC is a secant C
AP =15, BP = 10, find BC.

A

Secants AB and CD are intersecting in point Q.
m(arc AD) = 25° and m(arc BC) = 36°,
then find: ZBQC

Q.2. Perform any on of the activities (2)

Measure of a major arc of a circle is four times the measure of corresponding minor arc. Complete the
following acitivity to find the measure of each arc.

10th Standard | Maths - 2 | www.saiphy.com
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,————————————————————————————————————-\

'-—————————————————————————————————————————————————-

Sol.

—
W
~

Let the measure of minor arc be x.

.. Measure of major arc = I:I

Sox+ I:I = 360° (Measure of a circle is 360°)

E x = 360°
Sx = E

Measure of minor arc = x = ......ccccueeu... .

Measure of major arc = = XX = e .
Line PA and line PB are tangents to the A
circle at points A and B. If ZAPB =602,
then find m(arc AXB). X

Q.3. Solve the following sub_ questions: (anytwe)

Two circles with centres P and Q touch each other <
at point A. ZBPA = 60°. Find mZQCA and mZCQP. P
‘ A
B

p A Q
(¢

AN

Line PQ is a tangent to.the circle at point A.
arc AB = arc AC. Complete the following

activity to prove AABC as isosceles triangle.

A

o

B
Two circles intersect each other in points A and B: C

Secants through A and B intersect circles
inC, D and M, N as shown in the figure.
Prove that: CM || DN M N

Q.4. Solve any two of the following questions: A

A circle with centre 'O’ is incircle of AABC. ZACB = 90°:
Radius of the circle is 7. Q
Prove that: 2r=a +b-c.
P_
R B
In the adjoining figure line PA is a tangent to the circle at 7
point A. Secant PQZ intersects chord AY in point X,
such that AP = PX = XY. If PQ =1 and QZ = 8. Find AX. A
Y
Q
P

In the adjoining figure line PA is a tangent to the circle at

[@]m
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