CHAPTER-9
CIRCLES
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Sections formed

Cyclic Quadrilateral : A quadrilateral
between radii and arc

having its all four

Major vertices
Sector on
0 the circumference
of a circle
A
i Equal chords of a circle subtends equal angles
. at the centre of a circle.

\/‘-h The perpendicular from the centre of a circle

“=--... bisects the chord.
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theorems i : - b df “““ l """" P -
on circle 5 Equal chords of a circle are equidistant from

the centre of a circle.

* -, The sum of either pair of opposite i
: angles of a cyclic quadrilateral is 180°.

The angle subtended by an arc at the centre is double the
. angle subtended by it on the remaining part of the circle. |
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Key points

The collection of those points in a plane which are at a fixed distance from a
given fixed point is called a circle. The fixed point is called centre of the circle and
the fixed distance is called radius.

Theorem : Equal chords of a circle subtends equal angles at centre.
If AB = CD then
ZAOB=Z2COD

Converse : If angles subtended by chord at centre are equal,
then chords are equal.

Theorem : The perpendicular from centre to a chord of a circle, bisects the
chord.

If OM 1 AB then
AM= BM

Converse : The line joining the mid-point of the chord 1

A B
to the centre of a circle is prependicular to the v

chord.

Property : If two chords of a circle are equal then corresponding arcs are equal.

Converse : If arcs of a circle are equal then corresponding A
chords are also equal.

Theorem : Equal chords of a circle are equidistant from centre.
IfPQ=RS
then OM = ON

Converse : Chords equidistant from centre are equal in length.
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Property :

Theorem :

Congruent arcs or equal arcs of a circle subtend equal angle at

the centre. D
— /AOB=/COD ’
A Q

B
The angle subtended by an arc at the centre of circle
is twice the angle which is subtended at remaining
! B
part of the circle. '
= LAOB=2/APB

* Any two angles in the same segment of the circle are equal.
ZAPB=/ZAQB

* Angle in a semicircle is a right angle.

P
= LAPB =90° A@ B

Theorem : In a cyclic quadrilateral, the sum of opposite angles is 180°.

Converse :

LA+ 2C=180° A
B+ 2D =180°

If sum of the opposite angles of a quadrilateral is
180° then the quadrilateral is cyclic.
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Very Short Answer Questions (1 Mark)

1.

The angles in the same segment of a circle are:
(a) Equal (b) Complementary
(c) Supplementary (d) Vertically Opposite Angles

Infig, 04 =5 cm, AB=8 cm and OD is perpendicular to
AB. CD is equal to:

(a) 2cm (b) 3 cm F
(¢) 4cm (d) 5cm A ﬁw B

The radius of a circle is 13 cm and the length of one of C
its chords is 10cm. The distance of the chord from the centre is:

(a) 11.5cm (b) 12 cm
(¢c) V69 cm (d) 23 cm
In fig. if ZABC =20°, then ZAOC is equal to:

A4 B
(a) 20° (b) 40° )'/
©) 60° () 10° A C
AB and BC are chords of a circle such that AB =12 cm, BC = 16 cm and AB

is perpendicular to BC. The radius of the circle passing through the point 4,8
and Cis:

(a) 6cm (b) 8 cm
(c) 10 cm (d) 12 cm

In the given figure, 4B is chord of a circle with centreO and AB is produced
to C such that BC = OB. Also, CO is joined and produced to meet the circle in
D.If ZACD =25°, then ZAOD =?

(a) 50° (b) 75°
(c) 90° (d) 100°
A
B
DU ] C
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10.

11.

12.

13.

For the paints 4, B, C and D to be concyclic, £BDC and ZBAC should be
equal to:

(a) 180° (b) 90°
(c) 45° (d) 100°
AD 1s a diameter of a circle and4B is a chord. If4D =34 cm, AB =30 cm

the distance of AB from the centre of the circle is:
‘ [X60° 505 \

(@) 17 cm (b) 15cm
(c) 4cm (d) 8cm

In figure LZAOB =90° and ZCBA = 30°, then ZCAQO is equal to:
(a) 30°

In the given figure, ZDAB = 60° and LABD = 50° then
ZACB="?

(a) 50° (b) 60°
(c) 70° (d) 80°

C

(b) 45°
(c) 90° s\\
(d) 60° AN

AN B /\

40°

In the given figureO 1is the centre of a circle and 0
ZBAC =40°, then ZOBC =?
(a) 40° (b) 50° e
(c) 80° (d) 20°

An equilateral triangle of side 9 c¢m is inscribed in a circle. The radius of the
circle is:

(a) 3cm (b) 32 em

A
(c) 3J3cm (d) 6 cm

60°
In fig. BC'is a diameter of the circle and £BAO = 60°, o

then ZADC is equal to: B C
@ 30° (®) 60° \\\/

(¢) 120° (d) 45° i
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14.

15.

16.

17.

18.

19.

(c) 70° (d) 100°

In the given figure, the measure of ZBCD is : A
(@) 80° (b) 30° ﬁD
<

(a) 110° (b) 55°
(c) 90° (d) 70°

In the given figureABCD and ABEF are cyclic \»\
quadrilaterals. If #BCD = 110° then ZBEF = ? ' F
/]

esl

B~—" ¢~
ABCD is a cyclic quadrilateral such thatB is a diameter of the circle
circumscribing it and ZADC = 140°, then ZBAC is equal to:
(a) 80° (b) 30°
(c) 50° (d) 40°
The length of the chord which is at a distance of 12 cm from the centre of a
circle of radius 13 cm is:
(a) Scm (b) 10 cm
(c) 12cm (d) 13 cm

In the given figures, ZECB = 40° and ZCEB = 105°,
then LEAD =?

(a) 35° (b) 20°
(c) 50° (d) 40°

In the following figure, BC = radius OB. A

Find the value of ZOCB.
(a) 69° 8
o 69°
(b) 46 e} C
() 52° v
(d) 23°
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20.

21.

22,

23.
24.
25.
26.
27.
28.
29.

30.
31.

32.

In the given figure, AOB is the diameter of the circle C
and AC = BC. Find ZCAB.

(a) 60° (b) 46°

(c) 45° (d) 70° Al B
w

A segment of a circle is the region between an arc and a of

the circle.

An arc of a circle is called a if the ends of the arc lie on the ends

of a diameter.

The degree measure of a semi circle is

A circle divides the plane into parts.

The diameter is the chord of the circle.

Circles having the same centre and different radii are called circle.
Angle in a semicircle is a angle.

If two chords of a circle are equal then the corresponding arcs are

Ifthe sum of a pair of opposite angles of a quadrilateral is 180°, then quadrilateral
1s

A round pizza is cut into 4 equal pieces. Each piece represent a

Find y in given figure.
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33. AD is a diameter of a circle and4B is a chord. If4D =34 cm, AB = 30 cm
then find BD.

34. Given two concentric circles with centre O. A line cut the circle at 4, B, C and
D respectively. If AB = 10 cm, then find the length of CD.
Short Answer Type-l Questions (2 Marks)

35. Find x in given figure.
A

/A

C B

36. In given figure, OC is perpendicular segment drawn from centreO on chord
AB. If OB =5 cm and OC = 3 cm then find length of 4B.

7

37. In given figure, O is centre of circle. If LZAOC = 130° then find ZABC.

€

38. In given figure, AOB is diameter of circle & P is any point on the circle. Find
ZAPB.

B
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39. Prove that the cyclic parallelogram is a rectangle.

40. A chord of a circle is equal to the radius of the circle. Find the angle subtended
by the chord at a point on the minor arc and also at a point on the major arc.

41. In the following figure, find the value of ZBCN.

44. In the given figure, O is centre of the circle with radius 5 cl@P L CD,
OQ 1 AB, AB || CD, AB = 6 cm and CD = 8 cm. Determine PQ.

@)
v}
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45. In the given figure, O is the centre of a circle and £ZAOB =90°, ZBOC =120°.
What is measure of ZABC ?

B
A@
C
46. In the given figure, 4B and CD are parallel chords and length of arc AC = 14
cm. What is length of arc BD?

A B
C D

47. In given figure, ZPOR = 100° where P, Q & R are points on the circle with

centre O. Find ZOPR.
Q
P R
°
U

48. Inthe given figure, O is centre of circle. If LABD =35° andZBAD =70°, find

hﬁ!

B
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49. In fig. OD is perpendicular to the chord 4B of a circle whose centre is O and
BC is a diameter. Show that CA =2 OD.

50. Two concentric circles with centre O where 4B is chord of outer circle which
intersects the inner circle at C and D are shown in figure. If AB = 12 cm and

CD =8 cm, find AD.
@

51. Infigure, AB= BC and Ois the centre of the circle. Prove that BO bisects ABC.

B
@C

52. In figures, PORS is a cyclic quadrilateral. Find the value of x and y.

:
‘Q
s\
N
R
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Short Answer type-ll Questions (3 marks)
53. In the given figure, O is the centre of a circle. Prove that Z/x + £/y = Zz.

54. If two non parallel sides of a trapezium are equal then prove that it is cyclic
quadrilateral.

55. In the given figure, determine a, b and ¢ if ZBCD = 43° and £LBAF = 62°.

57. In the given figure, AD is diameter of the circle whose centre 190 and 4B ||
CD. Prove that AB = CD.
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58.

59.

60.

61.

62.

63.

In an equilateral triangle, prove that the centroid and the circumcentre coincide.

In the given figures, 4, B, Cand D, E, F are two sets of collinear points. Prove
that AD || CF.
B

E

In given figure, O is centre of circle and DAB = 50°. Calculate the value ofx
and y.

If two equal chords of a circle intersect within the circle, then prove that the
segment of one chord is equal to corresponding segment of other chord.

Prove that if a pair of opposite angles of a quadrilateral are supplementary,
then the quadrilateral is cyclic.

The bisector of angle 4, B and C of a A4BC intersect its circum circle at D, E
1
and F respectively. Prove that the angles of a triangle DEF are 90° ) ZA,

1 1
90° —— £B,90° ——~

> > ZC respectively.
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64. Find the sum of the angles in the four segments exterior to a cyclic
quadrilateral.

65. Let the vertexB of a triangledBC be located outside a circle and let the
sides AC and CB of the triangle intercepts equal chords4D and CE with the
circle. Prove that Z4BC is equal to half the difference of the angle subtended by
the chords AC and DE at the centre.

ZABC = %(ZDOE - ZAOC)

66. In the adjoining figure AC is diameter of a circle with centre O and chord
BD 1 AC, intersecting each other at E. Find out the values of p, ¢, r in terms
of x if LZAOD =x°, ZBAC =p°, ZACD = q°, ZCBD = r°.

67. In the given figure OPQR is a square.A circle drawn with centre O cuts the
square in X and Y. Prove that QX = QY.

QX
vy P

R O

68. Prove that the opposite angles of a cyclic quadrilateral are supplementary.
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69. In the given figure, AB is a diameter of a circle (O, r) and chord CD = radius

70.

71.

72.

OC. AC and BD when produced meet at P. Prove that ZAPB is 60°.

/N
A ~ B
C
P
In the given figure, 4B is chord of a circle with centre O and AB is produced
to C such that BC = OB. Also, CO is joined and produced to meet the circle in

D.If ZACD = y° and ZAOD = x° then prove that x = 3y.
A

XO

Two circles whose centres ardD and O’ intersect atP . Through P, a line
[ parallel toOO' , intersecting the circle atC andD is drawn. Prove that
CD=200'.

AB and CD are two parallel chords of a circle
which are on opposite sides of the centre O such
that AB = 10 cm,CD = 24 c¢m and the distance
between AB and CD is 17 cm. Find the radius of
the circle.
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Long Answer type Questions (5 marks)

73. AB and AC are two chords of a circle of radius 7 such that AB =2A4C. If p and
q are the distance of AB and AC from the centre, prove that 4¢*> = p* + 37°

74. In figure, O is the centre of the circle, ZBCO = 30°, AE | BC and DO 1 AE.
Find x and y.
A

N

30

E

:

D

: C

75. Infigure, O is the centre of the circle, BD = OD and CD 1. AB. Find ZCAB.
C
N,
/

76. Prove that the angle subtended by an arc of a circle at the centre is double the
angle subtended by it at any point on the remaining part of the circle.

N

g

77. Show that if two chords of a circle bisect one another they must be diameters.

78. Prove that the quadrilateral formed by angle bisectors of a cyclic quadrilateral
is also cyclic.
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Chatper -9

CIRCLE
Answers
1. (a) equal 22. semi-circle
2. (a) 2cm 23. 90°
3. (b) 12cm 24, three
4. (b) 40° 25. longest
5. (c) 10cm 26. concentric
6. (b) 75° 27. right
7. (b) 90° 28. equal
8. (d) 8cm 29. cyclic
9. (c) 70° 30. sector
10. (d) 60° 31. y=40°
11. (b) 50° 32. 140°
12. (¢) 33 cm 33. 16cm
13. (b) 60° 34. CD=10cm
14. (a) 80° 35. 35°
15. (a) 110° 36. AB=8cm
16. (c) 50° 37. ZABC=115°
17. (b) 10 cm 38. LAPB=90°
18. (a) 35° 40. Angle by minor arc = 30°
19. (d) 23° Angle by major arc = 150°
20. (c) 45° 41. ZBCN=170°
21. chord 42. Z/PSR+ ZRST=180° = APSR=106°
reflex Z/POR=2/PSR=212°
131
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43.

44.

45.

£AOB = 80°
ZAOB + £A0C = 180°
£40C = 100°

!
£LADC= — £A0C

= x=50°

AQ = % AB = AQ0=3cm
In AAOQ
(04)* = (40)* + (0Q)*
= 00 =4cm
Similarly OP =3 cm
PO=7cm

ZAOB + ZBOC + £ZAOC = 360°
= ZLA0C = 150°

ZABC = % ZAOC=175°

51.
=

52.

A's AOB = ACOB (by SSS)
/0OBA=/0BC
= LOBC bisects LZABC

2x +3x=180° = x = 36°

y 445y = 180°

53.

y=20°

ZACB =2 ADB (Angles in same
segment)

Lz=2/4ACB

= Lz=/LACB+ ZADB
Ly=Z2LACB+ ZCAD

= Lz=Ly—/ZDAC+ LADB
But, ZADB — ZDAC = Zx

> Ux+Ly=Lz

55. a=105°b=13° c=62°
46. BD =14 cm 56. /XPY=2/XZY
47. ZOPR=10° /  YPZ=2/YXZ
£ XPZ=2/LXZY+ LYXZ)
48. /ABD + 70° + 35° = 180°
— /ADB = 75° 57. AAOQEAPOD
ZACB = ZADB = 75° = 00 = 0P (by CPCT)
= AB=CD
49. OD || AC .
1
= OD=—CA ‘b
= CA=20D 58. "
50. AM=6cm B c
MD =4 cm ABEC = ABFC
AD=(6+4)cm=10cm
= BE=CF
132
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59.

60.

64.

66.

sim. ACAF = ACAD

= CF=A4D

So AD= BE=CF

2 2 2

= AD = : BE =5 CF
GA=GB=GC

Hence centroid and circumcentre
are coincident

/ZDAB + ZBED = 180°

But ZBED = ZBCF
= ZDAB + ZBCF = 180°
Hence AD || CF

ZAOB = 80°
= x=100°,y=130°

Z1+/P=180°
2+ /0=180°
Z3+ /R =180°

L1 +LP+ L2+L0+2L3 +
ZR=3x 180°

— /P+/0+/R+ /S=6x90°

X

N | —

1
p=90°—5x, q=
_1(1800
r=s —X)

1
=90° - —x
2

70.

71.

72.

OR = QP ( - OPQR is square)
AORY= AOPX
~ RY=PX
= QOR—-RY=QP-PX
= Q0Y=0X

BC=0B

= /ZBOC=y

ZABO =2y, ZOAB =2y
(2y)+(2y) + (180 — x — y) = 180°
=>x=3y

CA=AP

= CP=24P
Similarly BP = BD
= PD=2PB
CD=2AP+2PB
CD =200

In AALO

OA? = OL* + AL?
rr=x>+5?
InAOMC

OC?* = OM? + CM?

P=(17-xP+ (127  -—(2)
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from (1) & (2) In AABE,

34x =408 60° + x +90° = 180°
x=12cm x=30°
~r=13cm x=30°, y=15°

75. Since OB = OD = BD

& = AOBD is an equilateral triangle
7 A Q’ “. ZBOD = 60° = ZA0D = 120°
C Now LACD = 1/2£40D = 60°
= ZCBA = 60°
In AAMO Hence CAB = 30°
OA> = OM* + AM? (Angle sum property)

N [%B} =72—p? (OM L 4B)

(AB)* =41 - 4P?
Similarly AC? = 4r*— 4¢°
AB?=4AC*( - AB =2AQC)
= 4 —4p’ =4(4r* — 44>
= 4q¢*=p* + 317

74. ZEOC =180°—-30°—-90° = 60°
ZCOD =180° — 60° —90° = 30°
ZCOB=2/ZCBD =1

2y=30°= y=15°
Similarly
ZABC = % ZA0C

1
= ZABC= 5 (90° +30°)

= ZLABC=60°
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CHAPTER-9
Practice Test

Circles
Time : 1 hr. M.M. 20

1. Infig, ZDAB = 60° and ZABD = 50°. Find ZACB. (1)

2. A circle passes through 4, B, C and D as shown in figure. If £BAD = 93°
find x. (1)

C B
%Ox +7)°

(o)

93%

3. The chord of a circle is equal to its radius. Find the angle subtended by this
chord at the minor arc of the circle. (2)

4. In the given figure, find x where O is the centre of the circle. 2)

5. Prove that equal chords of a circle subtend equal angles at the centre. 3)
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6. Prove that the sum of either pair of the opposite angles of a cyclic quadrilateral

is 180°. 3)
7. Inthe given figure, OD is perpendicular to chord AB of a circle with centre O.
If BC is a diameter then show that AC = 20D 3)

A D B

8. Infigure, 4B is a chord of a circle with centre O and AB is produced to C. Also,
CO is joined and produced to meet the circle in D. If ZACD =y°,Z4A0D = x°
and x = 3y, then prove that BC = OB. (%)
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