
 

Circle properties
Are property
cyclicproperty

Tangentproperty
Lecture I chord property

theorem 1 the angle substendedby an arcof a circle atthecentre is doublethe angle substendedby it at
anypoint on the remainingpartof the circlex ̅

8

F B

theorem 2 Angle inthe same segmentof a circle areequal

8 a

theorem 3 the angle in a semi circle is a rightangle

Yo Yo

A B



Cyclic quadrilateral Quadrilateral whose all the verticeslies
on the circumferenceof a circleC

B

D

A

Theorem 4 thesumof opposite anglesof a cyclic quadrilateral
C is 180

CA C 1800
B

CB CD 1800
D

A

theorem 5 Exterior angleof a cyclicquadrilateral is equal
to opposite interior angle

B

D 1880
TO
A



theorem 6 Radius is always perpendicular to the tangent

radius

p Tangent

theorem

I 0 90
InSOAP OBP

SOAP OBP 909 radije tents
II

20OA OB Radii 11
OP OP Common T

B
SOAP OBP byRMS

PA PB Tangents drawn from an externalpoint
to a circle are of equallengths

LAOP BOP Tangents subtends equalangles at
the centre

CAPO BPO Tangents are equally inclinedto
the line joining thepoint

the centre

ofthe circle



Theorem 8 If two chordsof a circle intersects externally
β

or internally the the productsoflengthof

p
A

their segments are equal

C D

A
PAXPB PCAPD

C
p

B
D

theorem 9 If a chord a tangent intersect externally then

the productof the lengthsof segmentsofthe
chord

is equalto the squareofthelengthofthetangentfromthepointof contactto thepointof
p

intersection

A B
PAXPB PT

Pointofcontact
Tarent

chord
A B

pointof
intersection

of tangent chord



Theorem 10 Alternate
segment theorem

The angle between a tangent a chordthroughthepoint
of contact is equal to an angle in alternate segment

C

10 β

10
t A

Pf
C LABD 90 Angle in a semiciaite

10 β
DAB BDA 90

10 RadiustT

10
1

DAB BAT 90

P A from R

HAB BDA DAB BAT

LBDA LBAT
LBCA CBAT

2 BDA LBCA Angle on the same segment
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---~=========:::1 EXERcise 18 

r he given figure, 0 is the centre of . ~::::..:::.:::..:::..::::::::::::::::::,-::::-~::::-~-. 

1, [fl ~B "' 40°. Calculate LAOC. a circle, <'.'.O.AB _ 
0 

j,O • OBJ 
- 30 and 

(1IiDt· Join • 

the given :figure, 0 is the centre of th . 

2, In / A nc e circle and LAoc -

find LJUJ • 
- 130° 

(11int, Reflex LAOC = (360° - 130°) = 
230

•
1 

11 In the given :figure, 0 is the centre of the . 
1 

c 

iJ• • 
c1rc e and LAOB - o 

Calculate : (i) LACO (ii) LCAO - 110 . 

4. In the given :figure, AB II DC and LBAD = 100°. 

Calculate : (i) LBCD (ii) LADC (iii) LABC 

[Hint. ABCD is a cyclic quadrilateral.] 

5. In the given :figure, LACB = 52° and LBDC = 43°. 

Calculate : (i) LADB (ii) LBAC (iii) LABC. 

lHint. Look at the angles in the same segment.] 

A 

6
• In the given figure, O is the centre of the circle. 

If LAOB = 140° and LOAC = 50°, find : 

(i) LABC (ii) LBCO (iii) LOAB (iv) LBCA. o 

{Ifint. (i) OA = OC LOCA = LOAC = 50°. Find LAOC. 

LABC = _! LAOC. 
2 

(ii) LBOC = (140° - 80°) = 60° 0 . 

1800 x + x + 60° = 180 . Find x. 

LOBC + LOCB + LBOC = 0 

o . 

(••• 1800 y + y + 140 = 180 . Find y. 

lll) LOAB + LOBA + LAOB = 

• l d LABC + LBAC + LBCA = 180°] 

(iv) LBAC = - LBOC = 30° an 

8 

0 --c 

C 

B 

2 

~---~-------------------:2!9797 
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7
• In the given figure, LBAD = 70°, LABD = 50° and LADc == so•. 

Calculate (i) LBDC (ii) LBCD (iii) LBCA 

lBint : LBCA == LADB (Ls in the same segment)] 

8. (i) In the given figure, O is the centre of the circle. If LADC == 1
400 , 

find LBAC. 
A 

lHint : LABC = 40° and LACB = 90° .] 

(ii) PQRS is a cyclic quadrilateral. 

Given LQPS = 73°, LPQS = .55° and 

LPSR = 82°, calculate LQRS; LRQS and LPRQ. (2018) 

9. In the given figure, 0 is the centre of the circle and MBC is 

equilateral. 

Find : (i) LBDC and (ii) LBEC. 

10. (i) In the given figure, 0 is the centre of the circle and 

LAOC = 160°. 

Prove that 3Ly - 2Lx = 140°. (2005) 

(ii) In the given figure, 0 is the centre of the circle. 

B = 120°, find LADB. 

120°) = 60° .] 

ntre of the circle, LBAD = 75° 

(iii) LBCD (2009) 

LBCD = 105° 
5) = 150°. 
V = x0 

= 30 ==> X = 15 

75 ==> y = 37.5 

) = (180° - 105°) = 75°] 

A 

C 

D 

C 

B 

C 

B 
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[11blt: 

(i) Whe 
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Find: 
Hence,

1 [Hint. 

16. In th 
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E 

le 
I 

the figure ~ven, 0 is the centre of . 
1
j, 1P d .,;'1Ulg swtable reasons, the the circle. LDAE JiJl .,,. measure f· = 70° 

(i) _LBCD 
O 

• (2017), 

(ii) LBOD 
(iii) LOBD 

In the given figure, AOB is a diamet 18, t O and LAOC = 1000 fi d er of the circle with cen re , n LBDC. 
[llint. L.BOC = 80° .] 

14, In the give~ figure, find whether the points A B C are concychc when : , , , D 
(i) X :: 70 (ii) X = 80 
[llint : L.ADC = 180° - x and LABC = 700 
(i) When x = 70, LADC + LABC = 180° 

(ii) When x ¢ 70, LADC + LABC ¢ 1so0 
.] 

A 

15, In the adjoining figure, LBAD = 65°, LABD = 70° and LBDC = 45•, 
Find : (i) LBCD (ii) LADB 
Hence, show that AC is a diameter. (2006) 
[Hint. (i) Since ABCD is cyclic, we have LBAD + LBCD = 180° 

(ii) In MBD, L.BAD + LABD + LADB = 180° :=} LADB = 45• 
:. LADC = LADB + LBDC = 90° and hence AC is a diameter.] 

16. In the given figure, ABCD is a cyclic quadrilateral in which 
LCAD = 25°, LADB = 35° and LABD = 50°. 
Calculate : (i) LCBD (ii) LCAB (iii) LACB 
[Hint. (ii) LACD = LABD = 50° 

:. LBDC = 1so· - (25° + 50°) = 105° 
:. LCAB = LBDC = 105°] 

D 

E 

C 

E 

D 

C 

17. In the figure, AB is parallel to DC, LBCE = so• and LBAC = 25•, 
Find : (i) LCAD (ii) LCBD (iii) LAJ)C <2_oos) A '--_.,._~----.a 
Hint. (i) Since the exterior angle of a cyclic quadrilateral is 

equal to the interior opposite angle, we have 
LBAD = L.BCE ==> 25• + LCAD = so· ==> LCAD == 55• 
(ii) LCBD = LCAD = 55• [Ls in the same segrnentl • / A nc - 1so· ==> LAJ)C == 100 • 
(iii) LABC + LADC = 1so· ==> L.BCE + LJ1LJ -

[:. LABC = L.BCE = so• (alt. Ls)] 

Angle & . • Cyclic Properties of a c,rcle 

299 



D is a cyclic quadrilateral whose side 
18. In the given figure, ABC E If BA = BC and LBAC = 40°, . 

CD has been produced to • 
find LADE. 

• d'ameter of a circle with centre O 
19. In the given figure, AB 11staAB1 and LEAB = 660. 

d ED • paralle o 
and chor is ( · · ') LBCD 
Calculate : (i) LEBA (ii) LBED ut 

A 

(Hint. Join EB} 

• 0 •s the centre of a circle and ABE is a straight 
20. In the given figure, . I 

line. If LCBE = 55°, fiDd : 
(i) LADC (ii) LABC (iii) the value of x. 

In th • en figure AB and CD are two parallel chords of a 
21. e giv . . t t· t E 

circle. If BDE and ACE are straight Imes, 1n ersec 1ng a , 
prove that d AEB is isosceles. 
[Hint. L EDC = LA, L DCE = L B. 

But, AB 11 CD L EDC = L B and L DCE = LA. 
:. LA= L B.J 

22. In the given figure, the two circles intersect at 
P and Q. If LA = 80° and LD = 84 °, calculate : 
(i) LQBC (ii) LBCP. 
lHint. Join PQ.J 

28. In the given figure, 0 is the centre of the 
circle. If LAOD = 140° and LCAB = 50° 

' calculate : 

(i) LEDB (ii) LEBD 

!Hint. LBOD = 40° and OB = OD => LOBD = LODB = 70•.J 

24. the given figure, AB is a diameter of a circle 
~th centr~ 0. If ADE and CBE are straight 
lines, meetmg at E such that LBAD = 350 d 
LBED = 250, find : an 

(i) _LDCB (ii) LDBC (iii) LBDC. 
!Hint. Join BD, CA and CD. 
LEDA = 90• => LEDB = 90• 
:. L.lJBC - • • LEBD = IBO• - (90° + 25°) - 65° 

- (180 - 650) == 1150 - . 

25. In th • • Also, L.DCB = LBAD = 35•_] 
e given figure th . 

Pass through th ' e straight lines AB and CD 
and O e centre O of th . 
. L CE= 40°, find . e circle. If LA.OD = 75• 

(i) LCDE (. ') • 
ll LOBE. 
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28. In the g 
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giving r 
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lt 

the adjoining figure, AB == AC - C 
$6· ~c = 35°. Calculate : (i) LABC D .. and 

. t. AC= CD => LCAD == LADc ~i) ~BEc 
[llill L.ACB = (350 + 350) and - 35 • 

A 

.LABC = LACB = 10°. 
:. LBAC = 40° = LBEC.] 

fbe exterior angles B and C in MBC . 
'J-1• o A are bisected to mee . . 

prove that LBPC = 90 - - . Is ABPC a . t at a point p. 
2 cychc quadrilater l? 

[1Iint. LCB~ = (LA + LC) and LBCE = (LA + LB) a • 

I LCBD + 2 LBCE + LBPC == 1800 
2 1 1 

2 (LA + LC) + 2 (LA + LB) + LBPC == 1800 

! (LB + LC) + LBPC = 180° - A 
2 
1 . 

=? 2(180° -A)+ LBPC: 180° -A:> LBPC = ( 9o•-¾) 
:. LA + LBPC = ( 900 - 2) + A = ( 900 + A) ;,! 1so· 
Hence ABPC is not cyclic.] 2 

28. In the given figure, 0 is the centre of the circle. 
If QR = OP and LORP = 20°, find the value of x 
giving reasons. (2018) 

29. In the given figure, I is the incentre of MBC. 
Here AI produced meets the circumcircle of MBC at D. 
If LABC = 55° and LACB = 65°, calculate : 

(i) LBCD 

• In th~ give 
alculate: 

• 

(ii) LCBD (iii) LDCI (iv) LBIC 
0 and BD is a diameter of the circle . 

(iii) LBAC (2014) 
, so LBCD = 90° . 
- (90° + 58°) = 32°. 

we have 
so. 

(Angles in the same segment)] 
entagon inscribed in a circle 
·ae BCIIAE- If LBAC = 500, 

(2019) 

A 

E 

B 

D 

A 

E 
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f the circle and AB is a 32 In the given figure, 0 is the centre 0 

• diameter. If AC = BD and LAOC = 720' find 
(i) LABC 

(ii) LBAD (2020) 
(iii) LABD 

• A C B D are points on the circle with 33. In the given figure, , , , 
centre 0. Given LABC = 62°. Fined. 

(i) LADC 
(ii) LCAB (2022, Semester 2) 

-----------------------------
MULTIPLE CHOICE QU~_STIO~~ 

Choose the correct option : 
I. The angle in a semi-circle is : 

(a) an acute angle (b) an obtuse angle 

(c) a right angle (d) can be either acute or obtuse 
2. The angle subtended by an arc of a circle at any point on the remaining part of the 

circle is ___ of the angle subtended by it at the centre. 
(a) double (b) half (c) equal (d) triple 

3. The sum of the opposite angles of a cyclic quadrilateral is : 
(a) 90° (b) 150° (c) 180° (d) 360° 

4. If a pair of opposite angles of a quadrilateral are supplementary, then the quadrilateral is : 
(a) a rectangle (b) a parallelogram 

(c) a square (d) a cyclic quadrilateral 
~lie quadrilateral is equal to : 

(b) the interior opposite angle 
(d) any of the interior angles 

e same segment of as circle are : 
supplementary (c) each right angle (d) equal 
a/an: 

(b) rhombus 
(d) isosceles trapezium 

(b) a square 
. . (d) a cyclic quadrilateral 

aterals is not always a cyclic quadrilateral? 
(b) rhombus 
(d) an isosceles trapezium 

e>bisectors of a cyclic quadrilateral is : 
( c) rectangle ( d) parallelograDl 

circle and LACB = 30°. 

1 

1 

an
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r ,. 
.I 

.... ~'"" ... __ - 7 

(ii) TA = TP => LTAP = LTPA 
TB = TP => LTBP = LTPB 
:. LTAP + LTBP = LTPA,+ LTPB = LAPB 

=> LTAP + LTBP + LAPB = 2LAPB 

=> 2LAPB = 180° [ ·: The sum of the Ls of a d is 1800] 

LAPB = 90° 
(iii) Thus, P lies on the semi-circle with AB as diameter. 

Hence, the circle on AB as diameter touches the line XY. 

--~°"' - -""-..,-- =,., -----·-"~~----~'-""'~- ::::::::=:=:: EXERCISE 19~ ·· 
. - ' " I.... - I ..,, 

. 

1. Find the length of the tangent drawn to a circle of radius 8 cm, from a point which is 
at a distance of 10 cm· from the centre of the circle. 

2. A point P is 17 cm away from the centre of the circle and the length 
of tangent drawn from P to the circle is 15 cm. Find the radius of the 
circle. 

3. There are two concentric circles, each with centre O and of radii 10 cm 
and 26 cm respectively :~!!!le~.!k~ _le!!~Jl ~9Ltb..e. ~hord AB of the. outer 
circle which touches 

314 

1., 
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01 

d B are centres of circles of radii 9 
' /, sJ1 17 cm and C is the centre of the ci ~m and 2 cm such th 

'}J3::: the above circles externally Ifrc/eA of radius r cm h' aht 

t1cheS d l ·t • "-Ll.CB - 9 w ic 

to • n in r an so ve 1 • 
- 0° Writ 

t18 tio 
' e an 

Bil. t : AB2 = AC
2 

+ BC2 
==} (17)2 "' c9 + r)2 

[2004] 

Ifli1l + (2 + r)2. Find r.] 

~Yocles touch each other externally at . 

,rwo CJ..1. h a Point C d 

6, • point on t e common tangent at c If PA an 

P 15 8 th t • l • and PB 
are tangents to e wo c1rc es, prove that PA== PB 

(Jlint : PA = PC and PB = PC (Why?).] • 

rwo circles touch ~ach other internally. Prove that 

6, • cles from any point on the common tange t the _tangents drawn to the two 

CII' •• 
n are equal m length 

Two circles of radn 18 cm and 8 cm touch exte . · 

1
• collllJlon tangent to the two circles. rnally. Fmd the length of a direct 

Two circles of radii 8 cm and 3 cm have their centres . 

8. 11 direct common tangent to the two circles. 13 cm apart. Fmd the length of 

9 Two circles of radii 8 cm and 3 cm have a direct 

• Find the distance between their centres, upto two;:::~::::. of length 10 cm. 

10 With the vertices of aPQR as centres three circles ar d 'b d h . 

• all • ' e escn e , eac touching the 

other two extern !- If the sides of the triangle are 7 cm, 8 cm and 
11 

cm find th 

radii of the three circles. 
, e 

11. MBC is a right-angled triangle in which LA = 90°, AC 

= 12 cm and BC = 13 cm. A circle with centre O has 

been inscribed inside the triangle. 

A 

Calculate the value of x, the radius of the inscribed 
8

....__.::.-:...c.__ _____ 

circle. 
13 cm c 

12. PQR is a right-angled triangle with PQ = 3 cm and QR= 4 cm. A circle which touches 

all the sides of the triangle is inscribed in the triangle. Calculate the radius of the 

circle. 
(2005) 

13. In the given figure, O is the centre of each one o~ two 

CODcentric circles o •• 4 cm respectively. 

PA and PB art .Ji~JJJ inner circle 

l'eSpectjveiy. If~ of PB, upto 

two Places of dec;im,-1. 

4. In the aiven fiffl1'1..-.a. 

touches the •l"ffiiw~ 

IfAP=5cm,B -
find the value of x. 

lo. In the rive~ 
The circle touch.__s 
R, S respective 
DR= 6 

• 

. The circle 
respectively. 
BC= x cm, 

umscribed. 
A at P, Q, 

= 5 cm and 
ral ABCD. 
1R, = DS.] 

A 

p 

A 
cfi 

<-:, 

315 
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l6. In the given figure, the circle touches the sides AB, BC, CD and DA of a quadrilateral ABCD at the points P, Q, Rand S respectively. If AB= 11 cm, BC= x cm, CR= 4 cm and 
AS = 6 cm, find the value of x. 

17. In the given figure, a circle touches the side BC of MDC at p and AB and AC produced at Q and R respectively. If 
AQ = 15 cm, find the perimeter of MBC. 

18. In the given figure, PA and PB are two tangents to the circle with centre 0. If LAPB = 40°, find LAQB and 
LAMB. 
[Hint. Join OA and OB. 
LPAO = 90° and LPBO = 90°. 

LOAP + LAPB + LPBO + LAOB = 360° 
=> LAOB = 140°. 

:. LAQB = 10° and LAMB = (180° - 70°) = 110°.) 
19. In the given figure, PA and PB are two tangents 

to the circle with centre 0. If LAPB = 50°, find : 
(i) LAOB (ii) LOAB (iii) LACB P 

20. In the given figure, PQ is a diameter of a circle with centre O and PT is a tangent at P. QT meets the circle at R. If LPOR = 72°, find LPTR. 
[Hint. LPQR = 36° and LQPT = 90°. Sum of the Ls of llQPT is 180°). 

21. In the given figure, 0 is the centre of the 
circumcircle of MBC. Tangents at A and B 
intersect at T. If LATB = 80° and LAOC = 
130°, calculate LCAB. 

[Hint. TA = TB => LTAB = LTBA = 50°. 
OA=OC~LQ 

0° - 50°) = 40° .) 

A 

ents to a circle with 
the circle such that 

D 

B 

B 
a 

T 

A 80° 

p 

0 

E A F 
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'if• ab<>Ut 3 Cl. 

conta.ct-
[llint· Al 

No: 

28. In the gi 
AD .l AE 
[Hint. LI 

Now, 

29. In th 
C) e 1 o8Ctn 
of_the' 
lllint. 



8 

BO' 
T 

that the tangents at the extrenft· 

ft0"
6 

811gles with the chord. 
1 ies of any chord 

1'· equsl Let the tangents at A and B _ lllake 

rai11t, 
.,,,eet at p ., . 

l....--- meeting AB at C. • uoin. OP, 

tJ'AC :: M'BC [PA == PB, PC == PC 

• LPAC = LPBC.] , LAPc == L.BPc 
.. 

w that the line segment joining the point 
A 

s5. SbO_ neI tangents passes through the cent 8 of contact of tvv~ ~-:;::::-,....::;~-. 

Psrau 
re. 

[Jiint, Draw EO II AB II CD. 

Now, EO II AB => LAPO + LEOp == lBoo 

=> LEOP == 900 [ ·: LAPo - o 

Similarly, LEOQ == 90°. - 90] 

LEOP + LEOQ IBO•. So, POQ is a straight line I 

In the given figure, PQ 1s a transverse conuno t · 

26, and B and of radii 5 cm and 3 cm respectively ~f ~~nt to two circles with centres A 

,, l2 cm, calculate AB. 
• mtersects AB at C such that CP 

[Hint, Join AP and BQ. Then AP l_ PQ and BQ 1_ PQ. 

:. CA= JCP
2 + AP2 = + (5)2 = 13 cm. 

!JPAC - t,.QBC {LAPC = LBQC = 90°, LPCA = LQCB) A--t-____,~~ 

CA PA 13 5 
-- ¢=>- - = - <==> CB - 7 8 J 

:. "cfi - QB CB 3 - . cm. 

27, MBC is an isosceles triangle in which AB = AC, circumscribed 

about a circle. Prove that the base is bisected by the point of , 

contact. 

[Hint. AP = AR,, BP = BQ and CQ == CR. 

Now, AB = AC and AP = AR 

AB - AP = AC - AR, 

BP = CR ==> BQ = CQ.J 

28. In the given figure, quadrilateral ABCD is circumscribed and 

AD l AB. If the radi • • • 0 cm, find the value of x. 

lllint. Let DR = DS =-- 10 cm. 

l.YOW, u· 
7 + y = IO + y + 38 

l cm.] 

quad. ABCD. If BC = 
29. In the gi l. DC, find the radius 

38 Clll, B 
Of the • 

..: 
27) cm = 11 cm. 

ius of the circle).] 

p ----,O R 
I 
I 

:s 
D 

25cm C 

w 
()) 

0 
3 

(,.) 
CX) 
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30. In the given figure, O is the centre of the circle and SP is a tangent. If LSRT = 65°, find the values of x, y and z • [Hint. Since SP is a tangent at S, so LOSP = LTSP = 90°. In ~TSR, x 0 + 90° + 65° = 180° x = 25°. LSOQ = 2LSTQ [Angle at the centre is double :. y = 2x = 50° the angle at a point on the 
remaining part of the circle] 

In fJ'OS, y 0 + 90° + z0 = 180° 50° + 90° + z 0 = 180° => z = 40.] 

31. In the given figure, TP and TQ are two tangents to the circle with centre 0, touching at A and C respectively. If LBCQ = 55° and LBAP = 60°, find : 
(i) LOBA and LOBC (ii) LAOC (iii) LATC (2020) 

32. In the given figure, 0 is the centre of the circle. PQ and PR are tangents and LQPR = 70°. Calculate : (i) LQOR (ii) LQSR 

(2022, Semester 2) 33. In the given figure, 0 is the centre of the circle. CE is a tangent to the circle at A. If LABD = 26°, then find : 
(i) LBDA (ii) LBAD 

p 

E 

'i!/;.... fflO'L.C ~ODB (2023) 
------ ~-B -------------
AB of a circle, then we say that to two segments PA and PB. 

d p is a point on AB produced 
emally into two segments PA 

• 0 

• 
0 

·nternally or externally then the products of ual. ' 

1P i 
j, (i_1 

(ii\ 

• 1 ,, .• 1 

c;wen 

Proof 

1. 

2, 

• 

• 
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t,J. ·-
(b) 1, pAB == LBCA 

j, t 
811d LBAD = LCAD ... (vi) 

... (v) 

. LPAD = LBCA + LCAD 
S, • • = LDCA + LCAD 

= 180° - LADC 

=LADP 
Thus, LPAD = LADP 
===>PA= PD. 

Ls· 
In alternate 

AD is the b. segments . 
u . . !Sector of LBAc 

Slllg (iv) ( ) . 
LBCA - ' v and (vi). 

- LDCA sa 
LDCA + LCAD' me angle. 

PDc • + LADc == 180° 
is a straight 1 · 1ne. 

Sides op . 
1 Pos1te to equal 

[Ience, LBAD = 2 (LABP - LPAB) and PA== PD. Ls of a A are equal. 

-

., -, . 
EXERCISE 198 -

,,,,,... ..! •) ., 

. . -
1. Find the unknown length x in each of the I'. . 

,ollowing figures . 
c.____ . 

(I.) 
(11 

A 3 

D 8 
(i) 

p 

o chords AB and C 
t E. • 

EC=2cm EA=3 
CD. ' 

rties of 

C 
B 

(ii) 

(v) 
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h dj · ·ng figure PT is a tangent to the circle. 3. In t e a 01n1 , 
Find PT, if AP = 16 cm and AB = 12 cm. (2007) 

4 Tw h rds AB and CD of a circle intersect at a point P inside th . • o c o 7 2 F' d CD e c1rcl AB = 12 cm, AP = 2.4 cm and PD = • cm. in • e such t~ 
[Hint : PA x PB = PC x PD. 1 l 

5 If AB and CD are two chords of a circle which when 
• produced meet at a point P outside the circle such that 
PA= 12 cm, AB= 4 cm and CD= 10 cm, find PD. 
[Hint. PA = 12 cm, PB = (PA - AB) = 8 cm, PD = x cm, 

PC = (PD + CD) = (x + 10) cm.] 

6. In the given figure, two circles intersect each other 
at the points A and B. If PQ and PR are tangents to 
these circles from a point Pon BA produced, show that 
PQ = PR. 
[Hint. PQ2 = PA x PB and PR2 = PA x PB.] 

7. In the given figure, AB is a direct common tangent to two 
intersecting circles. Their common chord when produced, 
intersects AB at P. Prove that P is the mid-point of AB. 
[Hint. PA2 = PC x PD and PB2 = PC x PD 

PA2 = PB2, i.e., PA = PB.] 

8. In the given figure, PAT is tangent at A. 
If LACB = 50°, find (i) LTAB (ii) LADB. 

9• In tbe given figure, PAT is tangent at A. If LTAB 
C. 
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tJie given fi~e, PAT is tangent at , I Jll ter of the CU'cle. If LABD _ 28• A and BD • ' • iJjsJll.e - and LBDC is a d: = 52' () fl}J) (ii) LBAD (iii) LPAB ' ' 
(iv') LCBD. 

the given figure, PQ and PR are two t9· JJI :.-cle- Show that the tangent at p • equal chords of e. c...... 18 parallel t [llint. pQ = PR LPRQ . LPQR o QR. }JsO, ,L.TPR = LPQR [Ls m alternate sea . j}'RQ == LTPR.J .,ments] .. 

In the given figure, AB is a chord of the circl • 13· 
0 

and BT is a tangent to the circle. If LO~ witb ':ntre the values of x and y. - 35 , find 

14
. In the given figure, PAB is a secant to the circle and PT is a tangent at T. 
Prove that : 

(i) M' AT - Af>TB 
(ii) PAX PB = PT2

• 

15, In a right-angled MBC, the perpendicular BD on hypotenuse AC is drawn. Prove that : (i) AC x AD = AB2 (ii) AC x CD = BC2. 
[Hint. Draw a circumcircle of tillCD. AB is a tangent & ADC is a secant AC x AD = AB

2 
• ••• (i) 

Now, AC x CD = AC x (AC - AD) = AC2 - AC x AD = AC2 - AB2 = BC2 [Using (i)ll 
6. In the given figure, ABCD is a cyclic quadrilateral in which CB = CD and TC · UO,l,,IIA • le at C. If O is e centre of th 't~iill.M.,iM',!1:11<1!!~ to E such that 

CE= 110°, 
• t. Join BD, 0 

LDCi =I 
CB= 

. LBOC ;;:..{ 
o, 

== 55°. 
== 110° 

alt. segments)] 
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