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Chapter- Circles

Q1.

In figure, there are two concentric circles, with centre O and of radii 5 cm and 3 cm. From an
external point P, tangents PA and PB are drawn to these circles. If AP = 12 cm, find the
length of BP.

Q2.

Prove that opposite sides of a quadrilateral circumscribing a circle subtend supplementary
angles at the centre of the circle.

Qs.

In figure, a triangle ABC is drawn to circumscribe a
circle of radius 2 cm such that the segments BD and DC
into which BC is divided by the point of contact D are
the lengths 4 cm and 3 cm respectively. If area of AABC
= 21 cm?, then find the lengths of sides AB and AC.

A

4cm D 3cm
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Q4.

e —

In figure, XY and X'Y" are two parallel tangents to a circle with centre O and another tangent

AB with point of contact C intersects XY at A and X"Y" at B. Prove that ZAOB = 90°.
X P ALY

Q5.

8.In a night angle AABC. BC =12 em and AB = 5cm.
Find the radius of the circle inseribed in this triangle.

Q6.

In figure 2, PO is a chord of a circle with
centre O and PT'is a tangent. If ZOPT=60°,
find ZPRO.

Figure 2
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Q7.
In the given figure, a circle inscribed in AABC touches its sides AB, BC and AC at points D, E
and F respectively. If AB =12 cm, BC = 8 cm and AC = 10 cm, then find the lengths of AD,
BE and CF

A B
Q8.

In the given figure, a circle inscribed in AABC, touches its sides BC, CA and AB at the points

P, Q and R respectively. If AB = AC, then prove that BP = CP.
A

B Cc

Q9.
In the given figure, two tangents PA and PB are drawn to a circle with centre O from an
external point P. Prove that ZAPB =2 £LOAB

., \.
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Q10:

In Fig. , tangents PO and PR are drawn
from an external point P to a circle with
centre O, such that /RPQO =30°. A chord
RS is drawn parallel to the tangent PO.
Find ZRQOS.
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Solutions
Q1.
Solution:
Construction: Join OA, OB and OP.
AP =12cm,OA =5cm, 0B =3 cm A
In AAOP, ZA = 90° [radius is perpendicular to N
the tangent at point of contact]

ABOP, £B = 90° [radius is perpendicular P

to the tangent at point of contact]
So, OP? = OAZ+ AP -

and OP? = OB? + BP?
Using Pythagoras theorem for AAOP and ABOP.
OA’ + AP’ = OB’ + BP?
52412 = 3¥ +BP’ =25 + 144 = 9 + BP> = 169 -9 = BP?
= BP = V160 cm = 12.65 cm

Q2.
Solution:

The given quadrilateral ABCD is circumscribing the circle
having its centre at O.

The sides AB, BC, CD and AD touch the circle at PQ,R
and S respectively.

Join OA, OB, OC, OD; OP, OQ, OR, 0S.

We observe that OA bisects ZPOS [+ By CPCT, applied to APOA and ASOA]
=5 21 = 22 (i)
similarly L3 = /£4 (i)

45 = 26 ...(iii)
and L1 = /8 w(iv)
Now, Z1 + Z2+ L3 + L4+ 45+ £6 + LT + £8 = 360° [+ ASP of quadrilateral]
= 2(41 + Z4 + 45 + £8) = 360°

= (£1 + £8) + (£4 + £5) = 180° = ZAOD + £ZBOC = 180°
Similarly, ZAOB + ZCOD = 180°
Hence, opposite sides of the quadrilateral ABCD subtend supplementary angles at the centre

Q3.
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Let AE = AF = y(say)
[Tangents drawn from an external point are equal] A

ar ABOC = % x 7% 2 =7cm’ = b(say)

ar AAOB = % X (4 4+y) x 2= (4 +y)cm” =a (say)

arﬁADC=lx(3+y)x2=(3+y)cm2=c(say)
2 4cm

3cm
Now, ar AABC = ar AAOB + ar ABOC + ar AAOC
=4+y+T7+3+y B iem D 3om ©
ar AABC = 14 + 2y ()
For AABC, 3 1442
d+y+7+3+ +
Semi-perimeter, $ = a+§+c= : 2 - 7
ar AABC = J‘s{s—a](s—b](s-—c} [~ By Heron's formula)
' = VO +y)T+y=4-»[T+y-1)(T+y-3-y)
= J(T+y)x3xyx4
ar AABC = 2/3y(7+y) ()}
From (i) and (ii)
= 2/ (T+y) = 14+
= VI(T+y) =T+y
Squaring both sides, we get
= WT+y) = (T+y) =2+ 3 =49 +y* + 14
= 27+ h-49 = 0527 + 14y -Ty-49 =0
= y+7N-Tp+7) =0=-NE+7 =0
. 7 .
= y = 7y = -7 [Rejected]

Hence, length of side AB =4 +35=75cmand AC =3 + 3.5 = 6.5 cm.

Q4.
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A IR RN

Given: XY and X'Y' are are two parallel tangents to circle
with centre O. Tangent AB with point of contact C intersects
XY at A and X'Y" at B,

To Prove: ZAOB = 9 <5 e A Y,
Construction: Join OC. (
Proof: In AOPA and AOCA, ' o
OP = OC (Radii of the same circle) c
AP = AC (Tangents from point A) ¢/
AO = AO (common side) % Q .8 v
AOPA = AOCA (SSS congruence rule)
Therefore,P > e, A 5 A, O >0,
ZPOA = £COA ..(i) (CPCT)
Similarly, we prove:  AOQB = AOCB
Then: ZQ0B = ZCOB ..(if) (CPCT)

Since, POQ is the diameter of the circle, it is a straight line.
. Z/POA + £COA + £COB + ZQOB = 180°
from equation (i) and (i),

2/C0A + 22COB = 180°
2(£COA + ZCOB) = 18(r
ZCOA + 2COB = 1-823
ZCOA + ZCOB = 9
ZAOB = 90° Hence, Proved.

Q5.
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Let the radius of circle be r. As per given in question

we draw the figure chown below.

C

B -}~ 12— g ——
R 12 cm

Since length of tangente from an external point to a
cirele are equal,

At A, AP =AR=5-1 (1)
At B BP =BQ=1 (2)
Ao CR=0Q=12-1z (3)

Here, AB=5 em, BC =12 em and A B= 90"

Now AC =122 +5 =144+ 25
=160 =13 em
WNowr AC =AR+ RO

13 =b—-z+12 -0

2r =17-13=41

T =i=2 oI

2

Henece. radiue of the circle iz 2 em.

Q6.
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Given, O is the centre of the given circle
- 0Q and OP are the radius of circle.
" PT is a tangent
OP L PT
So, Z0OPT =90°
L Z0PQ =90° - ZQPT
= Z0PQ =90° — 60°
[Given, ZQPT = 60°]
= Z0PQ = 30°
Z0QP = 30°
[- AOPQ is isosceles triangle]
Now, in AOPQ
ZPOQ + £0PQ + 20QP =180°
= ZPOQ + 30° + 30° = 180°
= ZPOQ =120°
reflex £ POQ =360° — 120° = 240°

ZPRQ = %reﬂex ZP0OQ
[" The angle substended by an arc of

a circle at the centre is double the angle
substended by it at any point on the
remaining part of the circle]

- /PRQ = %xzle[]"

Hanra APROY — 17200
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Q7.
Cc
F E
A ] B
Solution:
Given, AB =12 c¢cm, BC = 8cm, AC = 10 cm
Let AD = xcm
: BD = AB-AD = (12 -x)cm
AD = AF [tangents from point A]
AF = xcm
Now, CF = AC-AF = (10-x)cm
Also, CE = CF = CE=(10-x)em
And BD = BLC [ tangents from B
= ' BE = (12-x)cm |From (i)]
Now, BC = CE +BE
= 8 = (10-x) + (12-x)
= 8§ =20-x=2xr=14
= x =Tcm
= AD = 7cm
BE = 12-x=12-7=5cm
and CF = 10-x=10-7=3cm
Q8.
AB = AC
AR + BR = AQ + CO
AR + BR = AR + CQ
[AQ = AR, euqal tangents]
= BR = CQ
Now, BR = BP [Length of equal tangents]
CQ = CpP
= BP = CP
Qo.
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Construction: Join OP and OB.
Proof: Now, OA 1 AP [Radius is perpendicular to tangent at the point of contact]
= ZOAP = 90° A
Similarly, OB L BP
= JOBP = 9@
In quadrilateral OAPB
ZOAP + ZOBP = 90° + 90° = 180°

- Quadrilateral OAPB is a cyclic quadrilateral.
= Z0AB = ZOPB [Angles in same scgment] -lf)
Also, ZOPB = ZOPA [OP bisects ZAPB]
= £0PB + ZOPA = 2-0PB [From ()]
= ZAPB = 2-0PB (i)
From (i) and (ii)

ZAPB = 2Z0AB [ £0AB = Z0PB]

Q10:
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We have, PR =PQ

and ZPRQ = ZPQR

In APOR,

ZPRQ + ZPQR + ZRPQ =180°
= 2 ZPRQ + 30° =180°

- /PRQ = 1Y 2‘30 = 75°

"SR || QP and QR is a transversal
ZSRQ = £LPQR =75°
Join OR, OQ.

ZORQ = ZRQO =90° - 75° = 15°
ZQOR = (180° -2 x 15°)
=180° — 30° = 150°
ZOQSR = %LQOR
=75°
(Angle subtended on arc is
half the angle subtended on centre)
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- In ASQR
/RQS = 180° — (/SRQ + /RSQ)
= 180° — (75° + 75°)
/RQS = 30°
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