Circle

Introduction

A circle is a simple shape consisting of those points in a plane
that are a given distance from a given point. That given point is

known as the centre of circle and the distance between any of -

the points and the centre is called the radius.

« Circles are simple closed curves which divide the plane into
two regions : an interior and an exterior.

» A circle can be defined as the curve traced out by a point that
moves so that its distance from a given point is constant.

Circle illustration showing a radius, a
diamerter, the centre and the

Components of a Circle
Centre

The centre is an essential component in
order to construct a circle as without
this the existance of circle is not possible.

It is the fixed point in the interior of the A

circle through which all the poins lying

on the circle maintain a fixed discance.
Here, O is the fixed point that is known ©
as centre of the circle and the distances
OA,0B and OC all are equal.

Radius

Radius_is the fixed distance from the centre of the circle and
the points lying on the circle.

Here, in the above figure OA, 08 and OC all :
distance, so they are known as radius of the c?rﬁeh G
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Diameter

Diameter is the line segment that c
passes through the centre of the circle
and touches bath the ends of the
circle. The diameter of a circle is twice
the radius. Here, ABandCD are the A 5 8
diameters of the circle.
AB=CD=2(0A)
=2(0B) =2(0C) =2(0D)
» A circle can have an infinite number
of diamerters.

Chord

A chord is a line segment whose end points lie un the circle A
diameter is the longest chord in a circle.

G
Chord, secant, tangent, and diameter Arc,
sector and segment

Here, in the above figure AE is a chord and AB is the diamét
of the circle which is the longest chord of that circle.

Tangent

S —_— cledt
A tangent 1o a circle is a straight line thar touches the circle 2
a single point.

Here, in the above figure GBH is a tangent passing through’
single point B lying on the circle,

* A\ tangent at any point of a circle is perpendicular © 2
radius through the point of
conract,

* If two rangents are drawn to 2
circle from an external point, then P
they subtend equal angles ar the
centre,




\ - equally inclined to the segment joining the centre
\ o the point.
| /POA= £POB, ZAPO = ZOPB

“f’ ZAOB + ZAPB =180°

H

The fength of two tangents drawn from an external point to
9 a circle are equal.

Here PA =PB
| Tangents at the end points of a A P 5
3 diameter of a crcle are always

parallel. b - .

Here, PQ is the diameter, thus
- ABlIcD. " .
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olength _of the direcc common  tangent s
IT'= -.II'I:GLEI":I2 ~(r,—r,)" and length of transverse common

Bngent is
MN =4/(00°) =(r, +r,)?

*» Number of tangents
(i) For disjoint circles : 4
(i) For the circles touching externally : 3

(1) For intersecting circles : 2
b 3

N ek '
O, ),

: 2
: For the circles touching internally : 1
¥) If one of the circles lie inside the other : 0

£

WO circleg v
%€ disioint when 00’ > +n,.
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Circle
(i) be touching externally
when 00" =r, +1,.
(iii) be intersecting when
00" <, +1;.
(iv) be touching internally

when 00" =|r, =1

(v) one of the circle will lie inside the other when
00’ < lrz —F',I "

Secant

A secant is an extended chord : a straight line cutting the circle

at two points.

Here, in the above figure CD is 2
secant cutting the circle at two
distinct points as C and D.

N/

If PAB is a secant to a circle
intersecting the circle  ac
AandB and PT is a rangent,
then

B8
T

P

PAXPB=PT?

Arc

Any part of a circle is called an arc of the
circle. Here, AB i1s an arc of circle and
written as AB.

If arc is smaller than semi-circle ic is
called a minor arc, otherwise it is called
as a major arc,

Here, APB is a minor arc and AQB 15 a
major arc. a

Segment

The area enclosed by an arc and irs
corresponding chord is called a segment A
of the circle.

* A segment is major if its arc is major,

Sector

The area enclosed by any two radii and the
arc determined by the end points of the
radii is called a sector of the circle.

A segment is minor if its arc is minor.

Circumference

Qir:iumference is the distance travelled in going once around a
circle.

Circumference =2 X &t X radius of the circle
or
=1 Xdiameter of the circle
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Concentric Circles

In a plane two or more circles are called concentric, if they have

a commaon Centre.

Here, in the adjoining figure C,.C,.C; and C, are known as
concentric circles as they have a common centre 0.

« An infinite number of circles can be drawn with same centre.

Important Theorems on Circles

Theorem 1 If two arcs of a circle arc congruent, then the

corresponding chords are equal.

Theorem 2 The perpendicular from the

centre of a circle to a chord bisects the

chord.

So, here OD L AB, then AD=DB

Theorem 3 The line joining the centre A

to the mid-point of a chord 15

perpendicular to the chord.

Here, if AD =DB, then ZADO = £0DB =90°

Theorem4 The perpendicular bisec-

tors of two chords of a circle intersect

at its centre.

Here, AB.CD are the chords and I,m

are  perpendicular  bisector  of

AB and CD. 50,1 and m meer at 0.

Theorem 5 There is one and only

one circle passing through three non-collinear points.

= Aninfinite number of circles can be drawn to pass through a
single point.

* An inﬁmte number of circles can be drawn to pass through
WO given points,

* A unique circle can be drawn to pass through three given
non-collinear points.

ol

:’hanrem 6 Equal chords of congruent circles are equidistant
rom the corresponding centres,

Theorem 7 Chords which are equidistant frop b
corresponding centres aré equal.
So, in above figure, if OP =0'Q then AB=CD.

Theorem 8 Equal chords of 2 circle are
equidistant from the centre.

Here, if ABandCD are equal chords of
circle, then OP =0Q.

(in conversely)

IF OP =0Q then also AB=CD

ie, chords at equal distance for the centre are equal

: B
Theorem 8 OFf any two chords of a circle, R
the greater chord is nearer [0 the centre.
Here, if 0Q>0P, then AB>CD, where .
AB and CD are chords. 0
Theorem 10 The angle subtended by an ¢

arc of a circle at the centre is double the 3
angle subtended by it at any point on lhg
arcumference of circle. Here, three case arises.

(1) (i) (i)
Here, in all the three cases ZAOB =2 Z£ACB.
Theorem 11 The angle in a semi-circle is a right angle.

Theorem 12 Angle in the same segment %
of the circle are equal. o
0
Here, ZACE= ZADB
Theorem 13 If two chords AB andCD
of a circle intersect inside or outside the A B

circle when produced at a point P,
AP xPB=DP xPC

Then,

Theorem 14 The segment opp-

osite to the angle formed by the

chord of a circle with the tangent to

a2 point is called the alternate

segment for that angle, )l ‘
Here, f“.’ £BAT, the alternate P A
segment 1s ADB and for ZPAB the

alternate segment is ACB,




' § from the point of contact, a

; is drawn, then the angle
\which this chord makes with the
wen line, are equal, respectively to
angles formed in  the
ponding alternate segrients, 3 o .,

> in the adjoining figure, PP’ is the tangent at Q to the
gircle.

£QTS = £5QP and £PQS = LQRs

Cyclic Quadrilateral

A quadrilateral whose all vertices lie on a circle is called a cyclic
quadrilateral, J

ZA £B, £C and ZD are interior angles,

ZAand ZC are opposite angles also #B and ZD.

y LA+ ZC=180°= LB+ £D.

+ The exterior angle, formed by producing a side of a cyclic
‘quadrilateral is equal to the interior opposite angles.

£LBAD = £BCE

Example 1. In the given figure, chords ABandCD of a
tircle intersect externally at P. If AB =6 cm, CD=3 cm and
PD =5 cm, then the measurement of PB is

' (b) 4 cm

(d) None of these
A

(B) PA%PB=PCxPD = (x + 6) X x=BX5

= 2!+ 6x—40=0 =5 (x+10)(x~4)=0
= x=4 asx#10

PB=4cm

*kample 2. ABand(CD are two parallel chords on the
“PPosite sides of the centre of the circle. If AB=10 cm,
*=24 cm and the radius of the circle is 13 cm, then what
the distance between the chords?

13) 10 em (b) 17 cm

1924 cm (d) None of these

Circle 321

Sol. (b) From O draw OL.L AB and OM L CD. Join OA and OC
a:%an:smm-mm

O =0A” - AL =(13)" = (5)" = (169 — 25) = 144
= Ot=+144 =12 ¢m
Now, fM*-;:—x CD=12cmand OC=13cm

oM? =0C" = CM? =(13)" = (12)" =(169 = 144) =25

= OM=-E§=5 cm
= ML=0M+O0L= (5+12)cm=17cm

Example 3. In the given figure, what is the measure of
LABC?
(a) 30° (b) 45° (c) 60° (d) 75°
E
D

B 1207

A\_,'/h
Sol. (c) ZADC+ ZEDC=180° (linear angle)

= JADC+120°=180°" = LADC=60"
ZABC= ZADC = 80"
{angles lying in the same segment of the circle)

Example 4. In the adjoining figure, AABC is an
isosceles triangle with AB = AC and ZABC =50° Then, the

measure of ZBDC is
(a) 80° (b) 100° (c) 40°

A

(d) 160°

N
E
Sol. (a) As, AB=AC
= ZACB= £LABC=50°
£BAC =180° - (50° +50°) = 80°
LBDC= ZBAC=80°
(angle lying in the same segment of the circle)




Exercisé

radius 5 cm, AB is a

O and
et B, what is the length

. In a circle with
chord of length g cm. If OM L A

of OM?
{a) 4 cm
fc) 3 em _
2. An equilateral AABC is inscribed
in a circle with centre O. Then,
/BOC is equal to
[a) 1207
{b) 75°
(c) 180°
(d) 60°
3. A sqguare ABCD is
Then, the angle subtended
at the centre O is
(a) 120° (o) 180° (c) 45°
4. In the given figure, PQ Is the
diameter of a circle with centre ato.
08 is perpendicular to PR. Then, OS5
is equal to

1
(al I OR

(b) 5 cm
(d) None of these 3

inscribed in a circle with cenlre 0.
by each side of the square

(d) 90°
P

(b} iﬂﬂ
3

c) % OR {d) GR

5. If two circles C, and C; have three points in common,

then
(a) C,and C, are the same circle
(b) C,and C; are concentric
() C and C, have different centres
(d) None of the above

6. In the given figure, OMand ON
are the perpendiculars drawn on
the chords PQ and RS. I
OM=0N =6 cm. Then,

a) PQ= RS
(b) PQ< RS
[c) PO RS
{d) PO = RS
7. PQand RS are two chords of a circle intersecting at O.
Then,
(a) APOS = AQOR
(b) ar (APOS) = ar (AQOR)
[c) APOS ~ AQOR
(d) Both (a) and (b)

8. :Jinmeter ABand CD of a circle
ntersect at O. =EMno
g If mZBOD=50° A

(a) s0*
(b) 180
() 130 c
(d) 310

i i tangent to two ¢

. CD is a direct common ki

9 ﬁ'[[ersecting each  other at AandB. Then,
ZCAD + ZCBD is equal to?

10.

11.

12,

13.

14.

(a) 180° (b) 90° fc) 360° (d) 120°
In a circle of radius 17 cm, two parallel chords are
of a diameter. The distance

drawn on opposite side
b;tween thepchords is 23 cm. If the length of one
chord is 16 cm, then the length of the other is

(a) 34 cm (b) 15 cm
{¢) 23 cm (d) 30 cm
It is not possible to draw a circle having its centre ond
fixed straight line I and passing through two points A
and B not on [, if
(a) | is parallel to AB g
(b) / is the perpendicular_bisector of AB
(¢} | is perpendicular to AB but does not bisect it
(d) I is not perpendicular to AB but biscts it
If AB is a chord of a circle, P and Q are the two poinis
on the circle different from Aand B, then
(a) the angles subtended at PandQ by AB are alwap
equal )
(6) the sum of the angles subtended by AB at P and 0
always equal to two right angles
(c) the angles subtended by AB at Pand Q are eithef e
or supplementary
(d) the sum of the angles subtended at PandQ is to fo¥
right angles
In the adjoining figure, POQ is 0
the diameter of the circle, R and
S are any two points on the
circles. Then,
(a) £PRQ> £PSQ
[b) £PRQ < £PSQ
() £PRQ = £PSQ s

(d) 2PRQ =% Z2PSQ

If O is the centre of the circle,
Lht? value of ‘¥ in the
adjoining figure is

(a) 8o°

(b) 70°

(c) 60"

(d) so*
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15. In
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the given figure E
A, B,C, D are the concyclic c
points. The value of ‘%' is X

(a) 50
(b) 60°
(e} 70°
(d) s0°

If O is the centre of the circle,
then 'x' is

(a) 72°
(b) 62°
c) 82° -
(d) 52°
Two circles touch each other internally. Their radii are

2 cm and 3 cm. The biggest chord of the outer circle
which is outside the inner circle is of length

@ 2v2em BI3W2em (2B em  (d) 442 em

If two circles are such that the centre of one lies on the
circumference of the other, then the ratic of the
common chord of the two circles to the radius of any
one of the circles is

fa) 2:1 ME:1 @V [@da:

The incircle of a AABC touches the sides AB, BC and

AC at the points P, Q, R, respectively, then which of the
following statements isfare correct?
L AP+BO+CR=PB+0C +RA

IL. AP+ BQ +CR = % (perimeter of AABC)
1II. AP + BQ + CR =3(AB + BC + CA)
(a) I, 1 and Wl (6) Only | (c) Wi and 1l (d) | and I

In the given figure, ABCD is a cyclic quadrilateral. AE
is drawn parallel to CDand BA is produced. If
LABC =92° and ZFAE =20° then £BCD is equal to

17.

18.

19.

(a) s8° b) 98° () 108°
21. The values of xand y in the
figure are measure of angles,
then x + y is equal to
(a) 90°
(o) 85°
(¢} 75
(d) es*

22. Which of the following statements is incorrect?
fa) A circle is symmetrical about the diameter

24.

25,

26.

27.

28,

Circle 323

{b) Two circles are divided symmetrically by the link passing
through their centres

[c)] More than one circle can be drawn through three
non-collinear points

(d) Two circles cannot cut each other in more than (wo
points without coinciding entirely

. Three poinls A, B,C are on the same line. A circle

passes through Band C. Then, the focus of the tangenl
drawn from A to the circle, if the diameter of the circle
is 2a, is

(a) x* +y =0 (b) xx, +yy, =&

) xy=0 [ x+y=0
In the adjoining figure, a smaller
circle touches a larger circle
internally and passes through the
centre O of the larger circle. If the

area of the smaller circle is
200cm?, the area of the larger

circle in sq cm is
(a} 400 (b) 600

(c) 800

{d) 1000
In the adjoining ligure AD, AE and BC are tangent to
the circle at D, E, F, respectively, then

E
c

B
D

fa) AD=AB+BC+AC  [b) 24D = AB + BC + AC
fe) AD=%IAE+BC+AC} (d) 34D = AB + BC + AC

5 and 8, are two circles on a plane with radii 4 cm,

and 2 cm, respectively and the distance between their
centres is 3 cm. Which one of the following statements
is true?

(3) S; lies entirely within the circle S

(b) 5 and &, touch each other internally

[c) 5,and 5, touch each other externally

(d) 5 andS, intersect in two distinct points
ACB is a tangent to a circle at C,CD and CE are chords
such that ZACE > ZACD. If ZACD = ZBCE =50°, then

{a) CD =CE

[b) ED is not parallel to AB

(c) ED passes through the centre of the circle

(d) ACDE is a right angled triangle

If 'O is the centre of circle, then x is equal to

fal 80" (b} 80* (d) 20°

[c) 40"
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29,

30.

i

32.

33.

34.

35. In the given figure, O is the

CDS Pathfinder

If two equal circles touch each other extgma.‘llz.r. ﬂ:m
common tangent divides the line of centres in the ratio

fa) 1:1 ) 2:1 1:2 d)3:2
Mand N are the centres of two circles whose radii are

4 cm, respectively. The direct common

.t};n'-;;rznt:nt?: the circles II:met MN in P. Then, P divides
MN in the ratio

{a) 7 ; 4 internally {b) 4 : 7 internally

(c) 7 : 4 externally (d) 4 : 7 externally

Two circle touch internally at a
point P and a chord AB of the
larger circle intersects the other /
circle at Cand D. Then, which P
statement is true?
(a) £CPA= #DPB
b} £CPA= ZCFD
[c] £DPC = ZDPY
(d) £APC = £DPB

With the vertices of a AABC as centre three circles are
described, each touching the other two circle
externally. If the sides of the triangle are 9 cm, 7 cm
and 6 cm. Then, the radius of the circle are

(3) 4,5 2 (b] 4, 5 6

(€323 (d) All equal to 3 em

In the given figure PT
touches the circle with
centre O at R. Diameter
SQ when produced meet
PT at P. If ZSPR=x and
£QSR=y, then x+2y is
equal to

(a) 180° (b) 90"
[c) 135° (d) None of these
Consider the following statements

L. The opposite angles of a cyclic quadrilateral are
supplementary.

Il. Angle subtended by an arc at the centre is
double the angle subtended by it at any point on
the remaining part of the circle.

Which one of the following is correct in respect of the
above statements? (CDS 2011 1)
[a) Statement | = Statement 1l
(b} Statement Il = Statement |
[c) Statement | & Statement II

(d) Neither Statement | = Statement Il nor Statement ||
= Statement |

centre of the circle, 0A =3 cm, A
AC=3 om and OM g
Perpendicular 1o AC, What is
4ABC equal to?  (cDS 2011 )
a) 60
ey ‘L
() 30° W —
(d) None of the above * ¢

36.

37.

38.

39.

40.

11.

43.

+ ABCD is a quadrilateral, the sides of which touch ®

= o

Consider the following stalements
I. Let P be a point on a straight line [ Let g
and § be the points on the sam, T-Ilaﬁﬂ
containing the line L such that PQ, PR anq Ps 1
perpendicular to L. Then, there exists pq triang,
with vertices Q, R, 5. L
II. Let C be a circle passing through three dis
points D, Eand F such that the tangent g Dy,
the circle C is parallel to EF. Then, Dgr S o
isosceles triangle.

Which of the statement(s) given above is/are cortecty

(CDS 201 1
{a) I only (b) 1l only
{c) Both I and II (d) Neither | nor ||
Two circles touch each other internally. Their ragjj ar

4 cm and 6 cm. what is the length of the longest charg
of the outer circle which is outside the inner circle?

(CDS 20m
@av2em (Bl a3em ()63 em (d) 82 ]
The distance between the centres of two circles having

radii 4.5 cm and 3.5 cm, respectively is 10 cm. What i
the length of the transverse common tangent of thes

circles? (CDS 2011 1)
(a) 8 em 6) 7 em
fc) 6 cm {d) None of these

ABC is an equilateral triangle inscribed in a circe
with AB=5 cm. Let the bisector of the angle A mes
BC in X and the circle in Y. What is the value of
AX . AY? (CDS 2011 1)

(3) 16em® (o) 20em? () 25 em? (d) 30 cm®
Two unequal circles are touching each other externally
at P, APB and CPD are two secants cutting the circles
at A, B,C and D. Which one of the following is correct!

(cos 2011 0

(a) ACBD is paralielogram  [b) ACBD is a trapezium

[c} ACBD,is a rhombus (d) None of these
A bicycle is running straight towards North, What B
the locus of the centre of the front wheel of the bicycle
whose diameter is (cos 2011 I

(a) A line parallel to the path of the wheel of the biok

at a height o cm
(b A line paraliel to the path of the wheel of the bicy
at a height df2 cm
{c) A circle of radiys df2 em
(d) A circle of radius d em

circle. Which one of the following is correct?
(cos 200

(b) AB:CD = AD:8C

(d) AB:AD=(B:CD

Let PAB be a secant 1o a circle intersecting at pmlf“‘:

AandB and PC iz a tangent. Which one o
following is correct? . (cos 2010 :

i
(a) The area of rectangle with PA PB as sides is equd © |
the area of Square with PC as sides

; |
[b) The area of rectangle with PA, PC as sides is €%
the area of square with PR as sides

(a) AB+AD=CB+(CD
() AB + €D = AD + ge




(c) The area of rectangular with PC. P8 a5 <idec ;
the area of square with P4 as side S sides is equal to

(d) The perimeter of rectangle with PA, PB as sides

' to the perimeter of square with PC as Sde is equal
|
Mg In the given figure, if £BAD =60°, P
ZADC =105° then what ig £DPC
equal to? (CDS 2010 1)
(a) 40°
(b) 45°
c) 50°
(d) 60"

|
|

45. In the given figure, PQ is a diameter of the circle
whose centre is at O, If ZROS=44° and OR is a
bisector of ZPOR, then what is
the value of ZRTS?(CDS 2010 I)

a) 46°
[b) 64
[c) 89°
(d) MNone of the abave

46. In the given figure, O is the
centre of the circle. AC and BD
intersect at P. If ZAOB=100"
and Z£DAP =30° what is £APB?

(CDS 2010 1)

(a) 77°
(o) 80°
[c) a5
{d) a0

e e T e r=——

% 47. Two circles touch each other
' externally at P. Two secants APB and CPD are drawn

through P to meet the circle at A,Cand B, D,
respectively. Then, which one of the following is
correct? [CDS 2010 1)
(a) AC is perpendicular to BD
(b) AC intersects BD
i) AC is parallel to BD
[d) None of the above
48. In the given figure, AB is a
diameterg::-f a ci?cle and CD is
perpendicular to AB, if AB = }ﬂ cm
! and AE =2 cm, then what is the A
length of ED? {cDs 2010 1)
[a) 5 em (b) 4 cm N
() V0 em  (d) Y20 em

i i [ radius 6

49. In the qiven fiqure, PT is a tangent to a circle 0
om. lrgiis at I|ﬁ|;.m-u:e of 10 cm from the centre O and
PB =5 cm, then what is
the length of the chord
BC? (cDS 2008 1)

fa) 78 em
(b) 8 cm
Ic) 84 em
(d) 9 cm

50.

51.

52,

56.

- ==
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In the given figure, ZAOB = 4§°,
AC and OB intersect each other
at right angles. What is the
measure of Z0OBC? [0 is the
centre of the circle.) (CDS 2009 11)

(a) 44* (b} 46°
l¢) 67 (d) 785
In the given figure, a

circle is inscribed in a quadiilateral ABCD. Given that,
BC =38 cm, QB=27 cm, DC=25 c¢cm and AD is

perpendicular to DC. What is ]
the radius of the circle?
(CDS 2009 1) 5
fal 11 em
(6] 14 cm
(¢} 15 em
R
[d) 16 cm
A pUY c
75° 01 &
F
9 R
B
In the figure given above, what is £CBAY
(CDS 2009 1)
(a) a0 [b) 45° (e} 50° {d] &0*

53. A, B,C and D are four dislinct points on a circle whose

centre is at 0.

If #0BD- ZCDB=ZCBD - £Z0DB, then what is ZA
equal to? (CDS 2009 1)

(a) 45° (b) 60° (c) 120° (d) 135°

54. PQ is a common chord of two circles. APB is a secant

line joining points Aand B on the two circles. Two
tangents AC and BC are drawn. If ZACB=45°% then
what is £AQB equal tof (CDS 2009 1)

(a) 75° (6) 90* c) 120° (d) 135°

55. ABCD is concyclic quadrilateral. The tangents at A

and C intersect each othe: at P. If £ABC =100° then
what is ZAPC equal to? (CDS 2009 1)
(a) 10° (b) 20° (c) 307 (d) 40°

E

¥ A X
In the figure given above, YAX is a tangent io the
circle with centre O. If ZBAX =70° and ZBAQ =407,
then what is ZABQ equal to? (CDS 2009 1)
(a) 20° (b) 30* (e} 35* {d) 40




326 CDS Pathfinder

57.

In the figure given above, AB is a diameter of the
circle with centre O and EC = ED. What is £EFO?
(CDS 2008 1I)

(a) 15° (b) 20 (o) 25° (d) :tg'
58. In the given figure, what is ZBYX
equal to? (CDS 2008 1)
1a) 85*
(b} 50°
fc) 45°
{d) 80"
59, SN
o
&8

From a point T, 13 cm away from the centre O of a
circle of radius 5 cm, tangents PT and QT are drawn.
What is the length of AB? (CDS 2008 1)

19 20 40 22
@B —em [l =em ()—cm (d=ecm
3 3 13 3

60. With A, BandC as centres, three circles are drawn

such that they touch each other externally. If the sides
of the AABC are 4 cm, 6 cm and 8 cm, then what is
(CDS 2008 1)

{d) 14 cm

the sum of the radii of the circlest?

(a) 9 em {b) Wem () 12 em

61. In the given figure, AD is a straight
line, OP perpendicular to ADand O

is the centre of both circles. If
OA=20cm, OB=15cm and OP =12

cm, what is AB equal to?

(cDS 2008 1)

[b) B em ) W0em  (d) 12 em

62. In the given figure, if ;i::!t:g. where £DCQ =x,

£ZBPC =y and #ZDOC =z, then what are the values of
¥, yend z, respectively?
(CDS 2007 1)

a) 33", 44° and 55
(b) 36°, 48* and g0*
c) 39°, 52* and 65°
(d) 42°, 56* and 70°

(3l 7 em

63.
D

75%
A B

In the ﬁgur,g g'hren above, C and D are points on fh
semi-circle described on AB as diameter, £ABD =75

and #DAC =35° What is the £BDC?  (tDs 2001
{a) 130° (b) 110°
{c) 90* (d) 100°

64. In the given figure, if ZAOP =75°

and ZACB=120° then what is
(CDS 2007 1)

ZAQP?
{a) 45°
[b) 375°
(¢} 30°
(d) 225°

65.

In the figure given above, O is the centre of the
circumcircle of the AXYZ. Tangents at XandY
intersect at T. If ZXTY =80° what is the value o

LZXY? (CDS 2007 1
{a) 20° [b) 40°
() 60° (d) 8o

66. Two circles with centres Aand B touch each othef

internally, as shown in the given figure. Their radii a®
5 and 3 units, respectively. Perpendicular bisector ¢
AB meets the bigger circle in Pand Q. What is ¢
length of PQ? (cps 2007

P
A—t-B
Q
(a) 246 (b) V34
(c) 446 (d) 647

67. In a AABC, AB= AC. A circle through B touch®s *‘5
at D and intersects AB at P. If D is the mid-poi”"
AC, which one of the following is correct? I

(cos 207

(a) AB=24P

b] AB =13AP
[c) AB=4AP (o

(d) 248 = 5AF




2. Method I ZBOC=90"4- 24

oM =0AT = AM?
=52_ 42
=90M=3cm

=m°+21m°

= ZBOC=120°

Method Il. ZBOC=2-A=7x60°
= LBOC=120°

(by theorem)

3. A square has four equal side.

- Each side subtends the same angle ; c
at the centre O,

Let angle subtended be x*. . 2
5o, 4x° =360°

A ' B
= x“zﬂzm'

+ As.Ois mid-point of PQ and £PRQ = 90° (angle is semi-circle)
So, 05]|QR as both L PR

. C’faﬂ‘f, two circle can incersect at two points only.

- PQ=RS 2 equal chords of circle are equidistant from the
and ZROQ = £pos
(Vertically oppasite angle)

distance,

* As.in APOS and ARDQ
- R

Also, arc are equal, IS

* M.{BUD-_,SQq =

=

£BOD=50°

9.

10,

11.

12,

13.
14,

15.

16.

Circle 327
Answers
1. (c) i 3. (d) 4. (c) 5, 6. (d 7. e 9.(a)  10.(d)
1. (c) 12. (c) 13. (c) 14, (a) 1, ::::; 16, ch 17. Eu; 18. fgi 19. (d) 20. (c)
21. (d) 22. (c) 23. (b) 24, (c) 25. (b) 26. (d) 27.(a) 28, (c) 29. (a) 30. (c)
a.(a) 320 B(b) 3y e (@ %.(c) 37.(a) 38.(c) 39.(c) 40. ()
. Eg; o f_,ff] iy Egll oy ) #5.(0)  ai() ar(d) 40 (5 o.@ s ()
81, " . ' 55, : A 5 59. (b . (a8
61. (a) 62. (b) 63. (a) 64, Eb% 65. Etc]l; 22 E:; g EE;’ - -
L -
Hints ana Solutions
. DA=5¢cm, = LAOD=180" - ZBOD=130°
1 = mOD=130°
AM= E:"l.ﬁ. AM=4¢cm

Here, ZCAB = ZBCD

and £ZDAB = £CDB (angles in alternate segments)
£CAD= ZCAB + £DAB = ZBCD + 2ZCDB

=  ZCAD+ £CBD= ZBCD+ £CDB + £CBD

=180" (angles of a A)

(angles in alternate segments)

Here, BEz:_}AB =fcm

DE=0D=17cm
O = \Jo” — 8¢’ = 172 =g
=v235=15¢m
& OF=EF- OF
=(23-15)=8cm
FD=JOD? - OF! =17 - ' =15 em
CO=2%D=30cm
Let P be a fixed point an | Then, a circle can be drawn through
the points P, A.B only when PA=PB. When | L AB and | does

not bisect AB, then PA # P, 5o in this case, the circle cannor be
drawn to pass through P, A, B.

There are two possibilities

Case |l Whenp andQ are on the same side of AB. In this case
LAPB = ZAQB (angle in the same segment).

Case Il When P andQ are on the oppesite of AB. In this case
PAQE 15 a cyclic quadrilateral,

50, ZAPB + ZAQB =180°

Here, (c) is correct oprion.

£PRQ = £P5Q = 90°

(each angle in semi-circle)
£C0B=360°~(110° + 90°) = 160°

X =".£CAB=-;— £C0B =%K1GD“ =Rp®

LCBF = Z(DA = LCDA=130°

ZCDA + x =18p°

(hnear pair)
x=180° - 130° =5p°

LACB= ZADB =320
LACD= ZABD= 50°
x=ZBCD= ZACB+ ZACD =82°
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17. Here, OA=10cm OB=3cm

AB= 31 -1 =+Bcm

» Required length =BC=2A8 = 24/8 cm =442 cm
B8

/I
>

Here, let 0,0° be the centres of the circle,
As, the centre of each lies on the circumference of the other,
o ov, clos will have the same radius. Let it ber.

14d.

i

%l e
R e

Common chard - fg - Ji q
Radius 2

19. As the tangents drawn from an
external point to a circle are equal.

4 AP = AR BQ =8P
and CR=0QC
s AP+BO+CR=BP+QC+RA
and perimeter of
AABC= AB +BC+CA
= (AP +PB) +(8Q +QC) + (OR+RA)
=(AP +BQ)+(8Q +CR) + (CR+ AP)
=2(AP +BQ +CR)

Hence,

8 Q c

s AP+BQ+CR= 51 (perimeter of AABC)

= ZD=180" - /B =180"—92° = 88°
ZDAE= £D=88°
LFAD = 88" +20° =108°
LBCD= LFAD=108°
= ZBCD=108"

21. As, ZB+ £D=180° and LA+ £ZC =180
x+10+5+5=180°
x+ 5 =165° w1}
2x+4+dy—4=180°
2%+ 4y =180° ()
Solving, x andy are 40 and 25
X +y=40°+25°=65°

’ 20. ZB+ ZD=180°

-

22. Clearly, not more than one circle can be drawn through thee,
non-collinear points

23, The focus of the tangent from a point A. .
Let having coordinate (x,.y,) is equation of the tangent, whic

is a0y +yy, =0
24. Let the radius of the larger circle be R, then radius of small

R
circle =-
2
RI
. T =200 = TRT = 4 %200
4

R’ = 800
Here, area of larger circle =800cm’

25, As the tangents drawn to a circle from a point outside it are

equal.

We have, AD= AL BD=BFand CE=CF
AD= AB+BD=AB +8F
AD=AC+EC=AC+CF
7AD=AB + AC+(B8F +CF)
2AD=AB + AC+BC

26, QOB=4cm
Q'A=2cm
00 =3 cm

As, 00 20B+0"A

S0, circle does not touch each other excernally.

Also, 00 #0B-0"A

So, circle does ot touch internally, hence they cut each ohef

at two distinct pomnts
27. Jon ED, then

ZDEC= LACD=50°

{angle in alternate segment)
ZEDC= £BCE=50°

(cyclic in alternare segment)

& ZDEC= LEDC
S, CD=CE
28. ZOAC= ZOCA 5
2 Z0AC = B0° (Exernal angle of a4

@ a
zmc:%:z.u'

= x =40




aa Since, the direct common tangents to rwo circl

. . es divides th

’ fine joining the:( centres externally in the ratio of their radi?,
Here, both the circles being of equal radii, This ratio is 1 : 1,

30, The direct comman tangent divides the line joining the centres

of two circles externally in the ratio of their sides,

quuired ratio = -:—Or 7:4

ZDPY = £DCP (angies in alternae se
ZDPY = £BPY = ZDCP - £Bap e

oA £DPB= ZCPA
32, let AB=9cm,BC=7 cm, AC=6¢m

| T

(angles in alternare segments)

Let x,y.2 be radii of circles with centre A,B,C

kty=9 y+z=7and z+x=6

! Ax+y+ =22

or (x+y+2z)=m

Y Z=11-9=2¢cm
X=1=7=4§cm
y=11=6=5cm

50, radii are 4 cm, 5 ¢m and 2 cm.

~ 33, £SRQ=90° angle in semi-circle

LORP = ZQ5R=y"

£PRS =90 +y*°

(angle in alternate segments)
Alsg,

In APRS,
L5RP + £RPS + £PSR=180"
(50+y°)+x° +y° =180°
X+ 2y =90°
34, Licis true that the opposite angles of a cyclic quadrilateral are
supplementary.

ILltis also true that the angle subtended by an arc at the centre
is double the angle subtended by it at any point on the
femaining part of the circle.

Hence, both statements are individually true, but neither
itatements implies to each other.

35. Given, 0A=13 cm and

AC=3cm = AM=§ cm

In ADAM,
. AM 312
gnf=—=—

0A 3
ma%:a:m‘

fal ; ao‘: =2&= mﬁ
By wsing the property of circle,

o
LABC = % ZADC = &% =13p°

=

36.

37.

38.

39.

40.

41.

Circle 329
Licis clear from the figure that points Q.5andRin Q
a straighe line, = I
I\ Since, PQ is parallel o EF e
£LPOE = ZDEF {alternate angle)
OA = Diameter of inner circle = 4 cm B

and OB=AB-OA=6-4=3cm
PQ and AB are two chord of outer

circle. B A
OAX0B=0Px0Q o
(+OP=00)
= 4x2=0P' = 0P=22 cm
PQ=2x2£=iﬁcm

From figure, length of the transverse common tangent of these
circles

35

= -J(Discance between the centres of circles)? = (Sum of radius)?
=107 (45 + 357 =107~ 8 = V36 = 6 cm

In AABC, A
BX=§cm.CX=Ecm

2 2
and M(:—3I x5=ﬁ cm e

2 2 —
AY and BC are the chord of circle -g“ £l
AX- XY =BX-XC ;
= &J_E--XY E—S--E = XY= 5

2 22 243

The locus of the centre of the front wheel of the cwcle is a

line parallel to the path of the wheel of the bicycle a1 height
df2 cm,
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42,

43.

45.

cDs Pathfinder

We know that, two angents drawn p R C
from an external point [0 2 gircle are

of equal lengths.

e AP = A5 5 )
BP=BQ

(R=CQ

- A P B

=>
AP +BP +CR+DR=AS+BQ +CQ+D5
AB+CD=AD+EC

==
1o a circle intersect circle at points A andB and PC is

If a secant

a tangent to circle, then
B

P c
P’ =PAXPB

which is equivalent to area of rectangle with PA and PB as sides
is equal to the area of square with PC as side.

. Given, ZBAD= 60°, ZADC=105° £
In eyclic quadrilateral ABCD, 5 o
ZBAD + £BCD =180 D
=3 ZBAD=180% - 60°=120°
MNow, ZBCD+ £DCP =180
(straight B

line}

=% ZDCP =180 —120° =60°

and ZADC + £CDP=180° (straight line)
= 105° + £CDP +180°

=5 ZCDP=75"

Hence, in ACPD,

ZDCP+ ZCDP + ZDPC=180°

= 60° +75° + LDPC=180°

= ZDPC =180 —135" = 45°

Since, OR is a bisector of ZPRQ. T
#e ZPRD = £Z0RQ = 45°

Alsn, OP=0R (radius) p e

o LOPR=45° s
Ir ACRS,
Or=08

B _ 440
=

£LMRS = 68" — 45% =23°

= LPRS=90° +23°=113°
By properties of cyzlic quadrilateral,
ZPRS 4+ ZPQS =180°

46.

47.

48.

49.

= ZFQS=‘!BD°-113°=6?°
In APTQ. £QPT+ ZPQT+ £PTQ =180°

— ZPTQ=180°—45" = 67° = aa°

Since, ZADB -g ZAOB=50°

In ADPA,

ZDAP + ZADP + £DPA=180°

= 30° +50° + £DPA =180°
= ZDPA=100°
Also, DPB be a straight line, o

i ZDPA+ £APB=180°

= ZAPB =180° —100° = 80°

It is clear from the figure that none of the
option is cormect™

In AQED,

(0D)* =(DE)’ +(EO)*

= (5)? =(DE) +(3)?

=  (DE)}=25-9=16=>DE=4cm
Given, PO =10 cm, radius OT=6 cm

and PB=5cm
In ACTP, — —

(0P =(PT)? +(OT)?
= (10 =(PT)* + 6% = PT=8em
By using thearem of circle,
(PT)’ =PB X PC
82 =5x(BC +PB)
64=5(BC+5)
SBC=39
BC=78¢cm

Lu8l




e —T

50.

51.

52.

53.

= £BCD

since, angle subtend on  the
circumference is half of the angle
subtend on centre.

ZACB= 5‘ ZAO8 = .21 ey
In AMCB,

ZC+ ZB+ ZM=180°
=23°+ £B+90°=180° = £B=67°

We know that, the tangents drawn to the circle from a point
outside the circle are always equal

BQ=BR=27cm =RC=38-27=11cm
RC=CM=11cm
DM=25-11=14¢em

We know that, the sum of opposite _angles in a cyclic
quadrilateral is always 180%,

Mow,

ZACQ + £APQ =180° = 75° + ZAPQ =180°
= LAPQ =180 —=75° =105°
Since, LAPQ+ £LBPQ =180°
105° + £BPQ = 180°
= ZBPQ =180° —105° =75°
Since, ZACQ is exterior angle of ARCQ.

3 ZACQ = £ZCRQ+ ZCQR
= 75° =30° + ZCQR = ZCQR= 45"
in ABPQ, ZB+ £P+ £Q =180°
= ZB+75°+45°=180° = LB=60°
Given, ZOBD + £0DB = £LCBD+ £CDB
Let £0BD= £0DB=0
and £DBC=8,, £Z8DC=0,
0+0=6 +86, D)
= 28=0+6,
: £BOD=180° —-20 B D
_ 360° —(180° - 26)
2

(by properties of circle)

180° - (8, +8,)=90° +0
180° —20=90°+6 = 90° =38
=30°
£BOD=120° = £BAD=60°

e

(scraight line}

S

54.

55.

56.

57.

Given, EC=ED

T o=h LEDC= LECD=135°
Since, L0CD=55"
Then, LOCE=20°

331

Circle

We know that the tangents drawn

from an outer point on a circle are

always equal. So. in ACAB, two

angles ZCAB and ZCBA are equal
45% + x + x = 180"

= 2x=1380° - 45"

o
= x=67—
2

-]
LAQP = Lx=£LBOP = 5}.;_
(alternate interior segment properties)
= LAQB = ZAQP + LEQP
[+] 0
= 6?L+5?L= 135°
2 2

We know that, the sum of opposite angles of a cyclic
quadrilateral is always 180"

LB+ £D=180 =100+ £D=180" = £LD=80"
ZLACP = ZPAC= 80"
(by theorem of alternate interior segment)

In APALC,

EP+ LPAC+ LPCA=1R0*
= ZP + B0° + B0® = 1807
= £P =180 ~160° =20°

Civen, £BAX =70 and £LBAQ = 40°
LQAX =70° = 40° =30°
LEAX=90" = LEAB=90"-70"=20°
E

G'G
Y. X
A 700

Since, AQBE is a cyclic quadrilaceral,
ZEAQ 4+ LEBQ =180° = LEBQ =180° — 60° =120°
Butr  ZEBA=190°

ZABQ =120 - 90° =30°

By using the theorem that triangle
on the same segment of a circle
makes an equal angles.

Here, OF is a segrent, which makes
a AOFE and AOCE. ~
Therefore, LOCE= LEFO =20° .
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£QDC= ZLCBA =180° — 8k

58. We know that, the triangle of same segment of a circle makes = /PBC =8k

an equal angles. In APBC,

= ZXBY = LXAY = 45° P+ ZB+ £C=180°

In ABXY, . 4k+Bk+3k=180°

ZBXY + £XBY + £BYX=180° nr 800,

= 500 + 450+ ZBYX=180° (=7 £ZBXY =50°) = k=

= ZBYX=180° - 95° = 85° | PR Jae
59, OT=13cm,0E=5¢cm=0P (radius) TR

< Q

T 63. Since, AADB is a right angled triangle at D.

| ! =y . ZDAB =180° — (90° +75°)

W = ZDAB=15"

" Also, ABCD is cyclic quadrilateral
o ? - ZCAB+ ZCDB=180°
naor o = ZCDB=180°—(35°+15°)
In AOPT, o

137 =57 =pTl = PT=12 =130°
Let LA gg -_-95 64. We know that, ; ‘. .
b=—=— (1) ZAQP == £AOP =-75°=375
WA 0 2 2
Mow, in AATE, tanﬂ=§=~':—£ 65. Since XT=YT
5 10 , ZTXY = £TYX=50°
- AE=8ranB =8x ik ? (from Eq. ()] Also, OX is perpendicular to XT
! 20 & ZOXT=90°
AB=2AE= 3""""‘ s Z0XY=90°-50°=40°
Also, OM is perpendicular to ZY.
60. Let f.ryandg be the radii of :he In AXMY,
circles with centres  A,BandC, ‘ LMEY + XYM+ £XMY =180°
respectively. 407 + £XYM+ 90° =180° = LXYM=50°
Given that, AB= 4 cm, BC=6 cm and “ Also, by property of circle,
CA=8cm ZTXY = £XZY =50°
3 Ft+rn=4 In AXYZ,
n+g=6 {rt} IX+ LY + £Z2=180°
and g+h=8 ... i) ZX=180"—50" —50° = 80°
On adding Eqs. (i), (i1) and (iii), we get €6. Here AP = AM =5
Ay +n+g)=4+6+8=r+n+5=9 aMt=3
Thus, the required sum is 9 cm. AR M= B S =50
61. In AOPB, FQ bisects AB perpendicularly.
08? =0P? +B8P? AO=0B=1
=3 (15 =(12)* +3p* Nuw in right angled AAOP,
= 225 - 144 =P’ (PAY =(0A) +(OP)
(BP¥ =81=s BP=9cm 4 D — ] (5 =(1)" +(oP)?
.Al'id in Mﬂp, = T4 = {DP}?
| (0AY" =(0P)* + (AP = op =26
= (20)° =(12)" +(aP)? ; PQ=20P =2x2vE = 4B
= (AP)Y = 400 - 144=256 = AP =16 cm
Hence, AB=AP--IP=16=9=7cm -
62. Given, LI _— 67. By using theorem, A
3 45 : ABXAP=AD?= [’a‘c) =10 L
o x=3k,p=dkand z=5k 2) 4
Since, £DCQ = £BCP =3k (vertically opposite angle .
In ADCQ, y opposite angle) =:-ABXAP—-;[&B}
£CDQ=180° - (3k + 5k)=180° - 8k ( AC= AB given)
By propertie: of cyclic quadrilateral, =  AB=4AP




