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Circles

In the Chapter

In this chapter, you will be studying the following points:

® Themeaning of atangent toacircle.

@ Thetangenttoacircleis perpendicular to the radius through the point of contact.
® Thelengths of the two tangents from an external point to acircle are equal.
e If thetwo circlestouch each other, the point of contact lies on alinejoining their centres.

NCERT TEXT BOOK QUESTION (SOLVED)

[EXERCISE 10.1]

Q.1. How many tangentscan acir clehave?

Ans. Infinite, as there are infinite number of
points on the circumference but from a point on the
circumference it can have only one tangent.

So, infinite tangents can be drawn to acircle.

Q.2.Fillintheblanks:

(i)Atangent toacircleintersectsitin ............
point (S).

(i) Alineintersecting acirclein two pointsis

(iii)Acirclecan have............ parallel tangents
at themost.

(iv) Thecommon point of atangent toacircle
andthecircleiscalled .............

Ans. (i) one, (ii) secant, (iii) two, (iv) point of
contact.

Q.3. A tangent PQ at a point P of a circle of
radius5cm meetsalinethrough thecentreO at a
point Q sothat OQ =12cm. Length PQ is:

(A)12cm (B)13cm
(C)85cm (D)V119cm.
Ans. (d) \119cm.

Reason : Radius and tangent are perpendicular
to each other. Thus ZOPQ isaright angle,
0= OP*+PQ?
= PQP= 0OQ*-OF?

[0}
6o 12 cm
P Q
= 12°-%
= 144-25=119
= R = \119cm.

Q.4.Draw acircleand twolinesparallel toa
given linesuch that oneisatangent and theother, a
secant tothecircle.

Ans. Firstly draw acirclewith centre O and draw
alinel. Now, we draw two parallel linestol, such that
one line mis tangent to the circle and another n is
secant to the circle.

N
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[EXERCISE 10.2|

Q.1. Fromapoaint Q, thelength of thetangent to
acircleis 24 cm and the distance of Q from the
centreis25cm. Theradiusof thecircleis

(A)7cm (B)12cm

(C)15cm (D)24.5cm

Ans. (@) Giventhat, thelength of the tangent QP
=24 cmand OO0 =25 cm. Joint OP.

We know, radius OP is perpendicular to the
tangent PQ.

Inright AOPQ
0= OP+PQ?
(By Pythagorestheorem)
= 2% = OP2+242
= OP = 625-576=49
= OP = 7cm

Q.2.In Fig. 10.11, if TPand TQ are the two
tangentstoacirclewith centreO sothat ZPOQ =
110°, then ZPTQisequal to

(A) 60° (B) 70°
(C) 80° (D) 90°
T

Vo

Ans. Itisgiven that,
ZPOQ= 110°

Since, the tangent at any point of a circle is
perpendicular to the radius through the point of
contact.

s LOPT = 9
and Z20QT = a°

Now, in quadrilateral POQT

ZPOQ+ £0QT + £PTQ+ £OPT =360°

(angle sum property of quadrilateral)

= 110°+90° + ZPTQ+90° =360°

= ZPTQ+290°=360°
= ZPTQ =70°
Hence, right optionis (B)

Q.3.1ftangentsPA and PB from apoint Ptoa
circlewith centre O areinclined to each other at
angleof 80°, then £ POA isequal to

(A)50° (B) 60°
(©)70° (D) 80°
Ans. In APOA and APOB
M = PB
(Tangentsfrom external s point P)
OA = OB (radii of acircle)
and OP = OP(common)
: APOA = APOB
(By SSS congruency)
= ZOPA = LOPB
= Z0OPA = ZOPB=40°
A
( (I=>r
B

Since, the tangent at any point of a circle is
perpendicular to the radius through the point of
contact.

ZOAP=90°
Now, in AOPA,
ZOAP + ZOPA + /POA =180
90° +30° + ZLPOA =180°
130+ ZPOA =180°
ZPOA =50°

Uy

So, right optionis (a).
Q.4. Provethat thetangentsdrawn at theends
of adiameter of acircleareparallel.
Ans. Let AB be adiameter of agiven circleand
let LM and PQ be the tangent lines drawn to the
L B M
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cirdcle at points A and B, respectively. Since, the
tangent at a point to acircle is perpendicular to the
radius through the point.

AB 1L PQandAB L LM
= ZPAB  =90°
and ZABM =90°
= /PAB =/ABM
= PQ[|LM
Hence proved.

Q.5. Provethat theper pendicular at thepoint of
contact tothetangent toacirclepassesthrough the
centre.

Ans.

Ia $\

T L
e}

\'C 6,

Let AMB and CND betwo parallel tangentstoa
circlewith centre O. Join OM and ON. Draw OP| |AB.
Now, AM ||OP
= Z/AMO+/POM = 180
[Consecutive interior angles]

= 90+ /POM = 187
= /POM = o
Similarly, /PON = QO

Z/POM + Z/PON =90°+90° =180°
Hence, MON isastraight line passing through O.

Q.6. Thelength of atangent from apoint A at
distance5cm from thecentreof thecircleis4cm.
Find theradiusof thecircle.

Ans. Given,OP=5cmandAM =4cm

M

OM L AM
(Radiusisperpendicular to AM)
Inright AOMA
OP = OM?2+MA?
(By Pythagorastheorem)

= 5 =0OM?+4?

= OoM? =25-16=9
= OM = 3cm
Hence, radius of thecircleis3cm

Q.7. Two concentric circlesareof radii 5cm
and 3cm. Find thelength of thechord of thelar ger
circlewhich touchesthesmaller circle.

Ans. Here, wedraw twocircles, C, and C, of radii
r,=3cmandr,=5cm.

Now, we draw a chord AB such that it touches
thecircleC at point D.

The centre of concentric circleisO.

Now, we draw a perpendicular bisector from O
to AB which meetsAB at D.

C,

i.e AD=BD

Inright AOBD

OB? =0D?+DB?

(By pythagoras theorem)

5 =3+DB?

DB?=25-9=16

DB =4cm
Lengthof chord=AB=2,AD=2x4=8cm
Q.8. A quadrilateral ABCD is drawn to
circumscribeacircle (see Fig. ). Provethat AB +
CD=AD+BC

uuy

D

B

Ans. Using theorem, the lengths of tangents
drawn from an external pointto acircleareequal.
Suppose, A is an external point, then

AP=AS .. ()
Suppose, B isan external point, then
BP=BQ (i)

Suppose, C isan external point, then

CQ=RC (i)
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Suppose, D isan external point, then
SD=RD .(iv)
Onadding Egs. (i), (ii), (iii) and (iv), we get
(AP+BP)+(RC+RD)=(AS+BQ) +(CQ+SD)

= AB+CD=(AS+3D)+(BQ+CQ)
= AB+CD=AD+BC
Hence proved.

Q.9.In Fig., XY and X' Y' aretwo parallel
tangents to a circle with centre O and another
tangent AB with point of contact C inter secting XY
atAand X'Y' at B. Provethat £ AOB =90°.

X P Y

C
X' Yl
Q B

Ans. Since, tangentsdrawn from an external point
toacircleareequal.

. AP = AC
Thus in AAPO and AACO,
AP = AC
AO= AO (common)
oP = CC (Radiusof circle)
.. By SSScriterion of congruency, we have
AAPO = AACO
= /PAO = ZOAC
= /PAC = 2/CAO
Similarly, we can provethat
/ZCBO = £0BQ
= /ZCBQ = 2/CBO

SmceXY [1X"Y!

o /PAC+ /QBC=180°

(Sum of interior angles on the same sides of
transversal is180°)

2/CAO+2/CBO=180° (1)

= Z/CAO+~/CBO=90°
INAAOB,
= «CAO+ /ZCBO+ £ZAOB=180°
= /CAP+ /CBO=180°-~ZA0B ...(ii)
.. FromEgs. (i) and (ii), we get

180° - ZAOB =90°

ZAOB =90°

Q.10. Prove that the angle between the two
tangentsdrawn from an external pointtoacircleis
supplementary totheanglesubtended by theline-
segment joining the pointsof contact at thecentre.

Ans. Given : PA and PB aretwo tangentsdrawn
from an external point Pto acirclewith centre O.
Toprove: ZAOB+ ZAPB=180°
Const. : Join OA and OB.
A

B

Proof : The tangent at any point of circle is
perpendicular to the radius through the point of
contact.

ZOAP 0 (i)
and ZOBP A (1))
Adding (i) and (ii), we get
Z/0OAP+ /0OBP=180°
Now in quadrilateral AOBP,
Z/0OAP+ /0OBP+ ZAPB + Z/AOB =360°
180° + Z/APB+ Z/AOB =360°
Z/APB+/A0OB =180°
Q.11. Prove that the parallelogram
circumscribingacircleisarhombus.

Ans. Let ABCD beaparallelogram and acircle
with centre O. Let sidesAB, BC, CD and AD of the
parallelogram touch the circle at E, F, G and H
respectively.

D C

=
N/

A B

=
=

Since, thelength of two tangents drawn from an
external pointtoacircleareequal.

So, AE=AH ()
BE=BF (i)
CG=CF (D)
and DG=DH (i)

Adding (i), (ii), (iii) and (iv), we get
AE+BE +GC+DG=AH +BF + CF + DH
— (AE+BE)+(GC+DG)=(AH+DH) + (FG+CF)
AB+CD=AD+BC
AB+CD=AD+BC
2AB=2BC

uuy
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[ABCDisal|gm So,AB=CD and BC=AD]

= AB=BC
Similarly, BC=CD
and CD=AD
Thus, AB=BC=CD=DA

Hence, ABCD isrhombus.

Q.12. AtriangleABC isdrawntocircumscribe
acircleof radius4 cm such that the segmentsBD
and DC into which BC isdivided by the point of
contact D areof lengths8 cm and 6 cm respectively
(seeFig.).FindthesidesAB and AC.

A

B

C=s cm—>Dé¢——8 cm——>

Ans. Let O be the incentre of DABC such that
OD=0OE=0F=4cm.

Also,BD =6cm, CD =8cm.

Since, length of tangents drawn fom an external
point are equal.

o, BD=BF=6cm
and, CD=CE=8cm

L et thelength of tangentsdrawn from first vertex
be x.

= AF=AE=X

[Tangentsfrom external point A]
Now, sides of triangle are

AB=x+6=CcC.
BC=6+8=15=a
and AC=x+8=b
a+b+c
We know that : S=T
14+ X+8+x+6
= S=——"—"-—
2
2x+ 28
= S= ; =x=14
Therefore,
Areaof AABC

= Js(s-a)(s-b)(s—c)

(Using Heron'sformula)

= J(x=14)(x+14-14)(x+15— X~ 8)(x+14 - x—6)
= \/X(x+14)(6)(8)
= Ja8x(x+14) )

Also, areaof DABC,
=Areaof ABOC +Areaof AAOC +Areaof AAOB

1 1 1
:EXBCXOD+E ><AC><OE+§><AB><OF

1 1 1
= —x14%x4+ — x(X+8) x4+ —x(X+06)x4
5 S X (X+8) x4+ X (x+6)

28+2(x+8) +2(x+ 6)
28+2x+16+2x+12

=4x+56 (i)
Comparing (i) and (ii), weget

48X(x+14) =4x+56

Squaring both sides, we get
48x (x + 14) = (4x + 56)?
48x (x + 14) = [4 (x + 14)]?
48X (x+14) = 16 (x + 14)2
3X (x+14) = (x=14)?
3X (X +14) = (x + 14)?
3X(x+14)—(x+14)>=0
(x+14) [(3x—(x+14)]=0
3x—-x-14 =0
2x—14 =0
x =14
X =7
Cce, AB =x+6
=7+6=13cm
AC =x+8
=7+8=15cm
Q.13. Provethat oppositesidesof aquadrilateral
circumscribing a circle subtend supplementary
anglesat thecentreof thecircle.
Ans. Given : A circle with centre O touches the
sidesAB, BC, CD and DA of aquadrilatral ABCD at
the points P, Q, R andS respectively.
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ZAOB + ~2COD =180°
ZAOD + /BOC=180°

Const. : Join OP, OQ, OR and OS.

Proof : Since, the two tangents drawn from an
external point to acircle subtend equal angles at the
centre.

Toprove:

L1=/2,/3=/4,/5=/6,/7=/8
Since sum of all the angles subtended at a point
is360°.

L1+ 2+ /3+ /4+/5+ L6+/7+ £8=360°
= 2(L2+2/43+2/6+2/7)=360°
= 2(L2+ 43+ /£6+ £7)=360°
= L2+ /3+/6+/7=180°
= (L6+47)+(£2+£3)=180°
= /AOB+~/COD=180°
Similarly, we can prove
ZAOD + /BOC=180°

Additional Questions

Q.1. If achord AB subtendsan angle of 60° at
thecentreof acircle, then anglebetween thetangents
atAandBisalso60°.

Ans. Weknow that if achord AB makes anangle
of 60° at the centre, then the angle between the
tangents at A and B is complementary.

Thusangle=120°.

Hence our statement isfalse.

Q.2. Thelength of tangent from an exter nal point
Pon acirclewith centreO isalwayslessthan OP.

Ans. We know that the length of the tangent
from an external point P on acirclewith centre O is
always less than OP.

Hence the statement istrue.

Q.3. Theanglebetween twotangentstoacircle
may be0°.

Ans. We know that two tangents to a circle can
be parallel. Thusthe angle between two tangentsto a
circlecanbe0°.

Hence the statement is true.

Q.4.Out of thetwo concentriccircles, theradius
of theouter circleis5cmand thechord AC of length
8cmisatangent totheinner circle. Find theradius
of theinner circle.

Ans. Two concentric circleswith centre O.

OA=5cm,AC=8cm,Ac=8cm.
We know that perpendicular from the centre of a
circle bisects a chord.
AB=BC=4cm

Now  OB2=0A2-AB?

=  OB?=(5)—(4y

= OB=/25-16=49=3.

Henceradiusfor theinner circle=3cm

Q.5. Provethat thetangentsdrawn at theend, of
achord of acirclemakeequal
angleswith thechord.

Ans. Given:Acirclewith
centre O. AB isachord. AtA
and B tangentsAPand BPare
drawn.

Toprove: ZPAB=/PBA

Proof : We know that
tangents drawn from an
external point to a circle are
equal.

o PA=PB

- INAPAB, ZPAB = Z/PBA

(isosceles A theorem)

Q.6. Provethat adiameter AB of acirclebisects
all thosechordswhich areparalld tothetangent at
thepointA.

Ans. Given: A circleinwhichAOB isadiameter.
O being the cente of thecircle.

PA || LM (achord)

Toprove: AB hisect LM at Q.

Proof : PA istangent to the circle and OA isa
radius through the point of contact.

OA LAP
Now LM||[PA=0QLLM
We know that A
perpenedicular from the centre
bisects the chord. L Q M
LQ=QM ol

Similarly theresult holds
good for al chords parallel to
the tangent.
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Q.7.From an external point P, twotangents, PA
and PB aredrawn toacirclewith centreO. At one
point E on the circle tangenet is drawn which
intersectsPA and PB at C and D respectively. If PA=
10cm, find theperimeter of thetriangle PCD.

Ans. Weknow that

PA=PB=10cm &

AC=CE,

BD=DE

Perimeter of DPCD

=PC+CD+PD

=(PA-AC)+(CE
+ED)+PB-BD

=PA(-AC+CE)+(ED-BD) +PB

=PA+O+PB

=10+10=20cm

Q.8.IfABisachord of acirclewith centre O,
AOC isadiameter and AT isthetangent at A shown
inthefigure. Provethat ZBAT = ZACB.

Ans. OT L AT

ZCAT=90°

ZABC=90° ...(Angleinasemicircle)
Now  ZACB+ /ABC+ /CAB=180°

= ZACB +90° +90° — Z/BAT = 180°
= ZACB-~/BAT=0

Hence Z/ACB = ZBAT.

Q.9. Thetangent at apoint C of acircleand a
diameter AB when extended intersect at P. If ZPCA
=110°, find ZCBA (seefigure),

[Hint: Join C with centre]

ZPCA=110°
ZACB=90°

Ans. (Given)
(Angleinasemi-circle)
/BCP=110°-90°=20°

Z/0CB+ /BCP=90° [tangent L radius]
= Z0OCB +20° =90°

= Z0CB=70°
INnAOCB, OC=0B
... (radiis of the samecircle)
Z/CBA=,/0CB

Hence Z/CBA =70°.

Q.10. To circles with centres X and Y touch
externally at P. If tangents AT and BT meet the
common tangent at T, then provethat AT =BT.

Ans. .. AT and PT are tangents from external
point

o AT = TP (D)
Smilarly TP = TB (i)
From (i) and (ii), we get

Hence, AT = BT Proved.

Multiple Choice Questions

Q.1 If angle between tworadii of circleis 130°m
theanglebetween thetangentsat theends of

theradiiis:

@ 9 (b) 50°

(¢ 70° (d)40°
Ans. (b)

Q.2. Iftwotangentsinclined at an angleof 90°, are
drawntoacircleor radius3cm, thenthelength
of each tangentsis:

(@ 2cm (b)3cm
(d)4cm (d)lcm
Ans. (b)

Q.3. Iftheradii of two concentriccirclesare6cm
and 10 cm, then thelength of each chord of one
circlewhich istangent totheother circleis:
(®8cm (b) 16cm
(¢)10cm (d)6cm

Ans. (b)
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Q.4.Ifradii of thetwo conentriccirclesarel5cm
and 17 cm, then thelength of each chord of one
circlewhich istangent toother is:

(@ 8cm (b) 17cm
(¢)30cm (d)16cm
Ans. (d)

Q.5. Todraw apair of tangentstoacirclewhich are
inclined to each other at an angleof 100°, itis
required todraw tangentsat end pointsof those
tworadii of thecir cle, theanglebetween which

should be:

(@ 100° (b) 50°

(c)80° (d) 200°
Ans. (c)

Q.6. TPand TQ aretwo tangentstoacirclewith
centreO, such that ZPOQ = 110°, then ZPTQ

is:

(8 30° (b) 45°

(o) 70° (d) 110°
Ans. (c)

Q.7. Two parallel linestouch thecircleat point A
and B separ ately. I f thearea of thecircleis25
cm?, then ABisequal to:

(®8cm (b)5cm
(¢)10cm (d)25cm
Ans. (c)

Q.8. To draw two tangents to a circle from an
external point, inclined at an angleof 50°mthe
tangents at the ends of two radii haveto be
drawn, theanglebetween whichis:

(8 150° (b) 40°
(c)50° (d) 130°
Ans. (d)

Q.9. A quadrilateral PQRS is drawn to
circumscribeacircle. If PQ, QR, RS(in cm)
areb, 9, 8respectively, then PS(in cm) equals:

@7 (b)6
©5 (d)4
Ans. (d)

Q.10. Ifradii of two concentriccirclesare4cm
and 5cm, then thelength of each chord of one

circlewhich istangent totheother (incm)is:

@3 (b)6
©9 d1
Ans. (b)



