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o L_EXERcisg 18\7
g the ger figure, O is the centre .
§

‘ 180 ﬂOCB ~ 40°. Calculate ZAOC, o a cirele, £0Ag = 30° gng
o n
- é{jnt Join OB.]
.
BRA
\ 1800 N
2 1 . figure, O is the cent :
N the given 1gUTS, ntre of the cirel
9, /End /ABC. ® and £A0C = 130
gint. Reflex ZAOC = (360° ~130°) = 93¢¢)
o
\/,/I; the given figure, O is the centre of the circle and ZAOB = 11¢°
Calculate : (i) ZACO (i) £CAO '
~
SRRy
tang /n the given figure, AB || DC and ZBAD = 100°.
Calculate : (7) ZBCD (z) ZLZADC  (iii) ZABC
[Hint. ABCD is a cyclic quadrilateral.]

\/('In the given figure, ZACB = 52° and ZBDC = 43°.
\ Calculate : () ZADB (i) £BAC (zit) £ABC.
70 Mint. Look at the angles in the same segment.]

B
- 6. In the given figure, O is the centre of the circle. \
.| I{ZAOB = 140° and ZOAC = 50°, find : ]
A

() ZABC (i) LBCO  (iii) LOAB  (iv) £BCA.

Mint, () OA = OC — LOCA = ZOAC = 50°. Find ZAOC.

Z/ABC = _;. ZAOC.

(ii) ZBOC = (140° — 80°) = 60° > = 180°. Find x.
LOBC + OCB + £BOC = 180° =+ %% 6;)402 :8186°.l;ind y.
(i) ZOAB + /OBA + £LAOB = 180 =y *7 " 80°]
CA = 180°
(iv) /BAC = L /BOC = 30° and ZABC* 4BAC + 23

o 2 297
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\}An the given figure, Z/BAD = 70°, ZABD = 50° and ZADC = gge.
Calculate (i) #.BDC (Ii) £BCD (Zii) £«BCA
[Hint : /BCA = ZADB (/s in the same segment)]

8. (i) In the given figure, O is the centre of the circle. If ZADC = 140°
find ZBAC. g

[Hint : ZABC = 40° and ZACB = 90°]

(i) PQRS is a cyclic quadrilateral.
Given ZQPS = 73°, ZPQS = 55° and
/PSR = 82°, calculate ZQRS, ZRQS and ZPRQ. (2018)

. In the given figure, O is the centre of the circle and AABC is
equilateral. : ’

Find : () «BDC and (ii) ZBEC.

10. (@) In the given figure, O is the centre of the circle and ' _
ZAOC = 160°. b
Prove that 3/y — 2/x = 140°.  (2005) |

B) = (180° — 105°) = 75°]

X
Foundation Mathematics for C/a%°
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£

.ven figure, AOB is .
/ In the 81 1s a diameter of the circle with
ce

\% In the given figure, find whether the points A, B, C. D

15. In th

16, In the given figure, ABCD is a cyclic qua

17. In the figure, AB is parallel to DC, £/BCE = 80°
(2008) A

S

"Jle & Cyclic Propedies of a Circle

A

the fI6%7 " © the ci
4. Ind . 7ing suitable reasons, the meas he Circle. /DAR - 70° c

o figure given, O is the centre of

ure of:

gl
@) £BCD (2017)
A
i) £OBD '/
. A
A

fin

[Hint. /BOC = 80°.]

= concyclic when :

Hx="T0 @) x = 80

[Hint : /ADC = 180° — x and ZABC = 70°
(i) When x = 70, ZADC + ZABC = 180°

i) When x # 70, ZADC + ZABC = 180°]

¢ adjoining figure, ZBAD = 65°, ZABD = 70° and £BDC = 45°.
Find : () £BCD (it) ZADB

Hence, show that AC is a diameter. (2006)
[Hint. (i) Since ABCD is cyclic, we have /BAD + £/BCD = 180°

(i) In AABD, ZBAD + ZABD + /ADB = 180° = ZADB = 45°
- /ADC = £ADB + /BDC = 90° and hence AC is a diameter.]

drilateral in which

— 35° and ZABD = 50°.

ZCAD = 25°, ZADB
) LCAB (iii) ZACB

Calculate : (i) ZCBD (11
[Hint. (ll) AACD = ZABD = 50°
- /BDC = 180° — (25° + 50°) = 105°

.. ZCAB = «BDC = 105°]
and ZBAC = 25°.

Find : (i) ZCAD (i) ZCBD (i) ZADC

Hint. (i) Since the exterior angle of @ cyclic quad

equal to the interior opposite angle, we have :

BAD « /BCE = 25° + £CAD =80°= /CAD = 55

(ii) /CBD = LCAD = 55° (/s in the sa

(iii) ZABC + /ADC = 180° = /BCE + /ADC
[-. /ZABC = £/BCE = 80° (alt. /9l

1 lis
rilatera -

me segment]
_ 180° = ZADC = 100°.

299



/ eﬂflnz- . ic quadrilateral whose side
iven fgure D is a cyclic ‘}3 C and ZBAC = 40°
> g;)t}}izsgll;eel:l pg‘gdu,ced to E. If BA= o

find ZADE.

i ircle with centre O
i is a diameter of a circ i
o e e e Aflaellsto AB and ZEAB = 65°.

d chord ED is para o
:lculate . () ZEBA (@) /BED (zii) £B

[Hint. Join EB]

the given figure, O is the centre of a circle and ABE is a Straight
20. In the given i B 187
line. If ZCBE = 55°, find :

(1) £ADC (1) £ZABC (iii) the value of x.
l

1 chords of a
" ?d iven figure AB and CD are two pax:alle !
. cIE-cltgeI?IVS%IE 5;113 ACE are straight lines, intersecting at E,
prove that A AEB is isosceles.
[Hint. £ EDC = £ A, £ DCE = £ B.
But, AB ||CD = L EDC = £ B and £ DCE = ZA.
~ZA=/LBl]

. In the given figure, the two circles intersect at
Pand Q. If ZA = 80° and £D = 84°, calculate :

(5 «£QBC (ir) «£BCP.
[Hint. Join PQ.]
\/Zé In the given figure, O is the centre of the C
circle. If ZAOD = 140° and ZCAB = 50°, D
calculate : 140°
. AKS0°
(i) ZEDB

(i) ZEBD o] B E
Hint. /BOD = 40° gng OB =0D = /0BD = Z0ODB = 70°] ,

24, In the given figure, AB is a diameter of a circle
with centre: O. If ADE and CBE are straight
€S, meeting at E such that /\BAD = 35° and

ZBED = 25°, find -

(i) «DCB (i) «.DBC (iii) «BDC,

Hint, Jy;, BD, c4 and CD,

4BDA = 9qe

e in = fEDB =90°. Z/EBD - 180° — (90° 4 25°) = 65°,
(. = (180° - g5°) - 115°. Also, /Dep - <BAD = 35°]
1 the given figure, th -
» the straj
;)a(sis through the centre O o}gillfehnes £ N ’
.n 2060 40 gt circle, If ZAO0D = 75°
@) «CDR (i) ZOBE
300
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29. In the ¢
Here A
If ZAB

@) £BC
30. In the

Calcul:

[Hint



ioining figure, AB = tS
the adjoining » AB = AC = ¢p
26- I;ADC = 35°. Calculate : () ,ApQ (ii?nd ;
Hint AC=CD = ZCAD = 4p. _ 3<°BEC
/ACB = (35° + 35° qnqg = Gl
[ABC = ZACB = 70°.
. ZBAC = 40° = /BEC ]

91, The exterior angles B and C in AABC are bisec

- ) A ted to Ineet, at %
prove that ZBPC = 90° — 3 I8 ABPC a ¢y, a point P,

quadri
int. ZCBD = (A + £C) and /BCE < (4 , 2B) rilateral?
1
L /cBD + 5 ZBCE + /BPC = 1g0°
2
1 1
=>'2"(ZA+ZC)+ E (£A+£B)+LBPC=180°

=>-;-(LB+AC)+LBPC= 180° _ 4

1 o -
= 5(180 — A) + ZBPC = 180° - A= /BPC - (900_é)
A

ZA"‘ABPC’: (900_3)+A = (900 it i;_) # 180°

v ence ABPC is not cyclic.]
b . In the given figure, O is the centre of the circle.

If QR = OP and ZORP = 20°, find the value of x
giving reasons. (2018)

29. In the given figure, I is the incentre of AABC.
Here Al produced meets the circumcircle of AABC at D.
If ZABC = 55° and ZACB = 65°, calculate :

/DCI  (iv) £BIC
® and BD is a diameter of the circle. }:
. (iii) £BAC (2014) |
s0 ZBCD = 90°.

- (90° + 58°) = 32°.

" we have

48°

~ (Angles in the same segment)]
sentagon inscribed in 2 circle : z
je BC|AE. If /BAC = 50°,

50°

(2019) E (1118
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. ] a
\/éf In the given figure, O is the centre of the circle and AB is

& A
diameter. If AC = BD and ZAOC = 72°, find !
(i) £ZABC ‘

(iii) ZABD D 57
; ; D=
3. In the given figure, A, C, B, D are points on the circle with v
centre O. Given ZABC = 62°. Fin d.
(1) ZADC
t A
(i) £CAB - (2022, Semester 2) 3 Ac

MULTIPLE CHOICE QUESTIONS

Choose the correct option :
1. 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 ~ (¢) 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 s

upplementary, then the quadrilateral is :
(@) arectangle

(b) a parallelogram

X (d) a cyclic quadrilateral
€ quadrilateral is equal to :

(b) the interior opposite angle

, (d) any of the interior angles
- Same segment of as circle are :

upplementary  (c) each right angle (d) equal
a/an :

| (b) rhombus

(d) isosceles trapezium :

| (b) a square
,‘_.f.f . (d) a cyclic quadrilateral
aterals is not always a cyclic quadrilateral?
(b) rhombus
(d) an isosceles trapezium
Sectors of g cyclic quadrilateral is : '
- (0) rectangle (d) parallelogra®

8 circle and ZACB = 30°. m
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| EXERCISE 19A s

‘ | 1. Find the length of the tangent drawn to a circle of radius 8 c¢m, from a point which js
at a distance of 10 ecm 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 c1rcles each with centre O and of radu 10 cm

and 26 cm respectively. Find the length of the chord AB of the outer \_
circle which touches |




tres of circles of radj;
B are centre of radij 9
d cm and C is the centre of the ¢iy

‘ cle of * ¢ such that
the above circles externally, 1 ~adius r om wh; 4‘
?sn in r and solve it. Yo EACB - 90°, wrivtvela1 1:?1 &

quatlo AB? = AC? + BC2?2 = (17)2
b g = )é = 9 2 [2004]
Mint Br)° + (24 12, Find r)

Cm ang 2¢

(&

ircles touch each other externally at :

5. T"i’:: oint on the common tangent at C, ?fplgxlic and 5
Er 4 tangents t0 the two circles, prove that PA - {)‘g PB 5
gint PA = PC and PB = PC  (Why?)] 3 c

5 circles touch gach other internally.
' xles from any point on the common t

Prove that th
e tangent
angent are equal in legngtl?. Y $asthe smo

o circles of radii 18 cm and 8 cm touch .
\/Ii';lm " tangent to the two circles. ch externally. Find the length of a direct

| (Two circles of radii 8 cm and 3 cm have their i
| \/{i o it Tt centres 13 cm apart. Find the length of

i f radii 8 cm and 3 i
g, Two cu-cles‘ 0 3 cm have a direct comm
Find the distance between their centres, upto two places 0(:; (ti?:cllglflrat} Rt

\Wth the vertices of APQR as centres, three circles are described, each touching the

other two externally. If the sides of the triangle 7

; radii of the three circles. gle are 7 cm, 8 cm and 11 cm, find the
eqUALWeh 1/ AABC is a right-angled triangle in which ZA = 90°, AC
- 12 cm and BC = 13cm. A circle with centre O has

been inscribed inside the triangle.

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

circle.

\yI;QR 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
(2005)

13 cm

circle.
A

each one of two
m respectively.
inner circle
of PB, upto

i ,’ The circle
pectively.
] I C = x cm,

rcumscribed. %
A at P, Q’ S &
5 cm and Q

al ABCD.

= DS
i A 9cm P 7cm




16. In the given figure, the circle touches the sides AB, BC, CD
and DA of a quadrilateral ABCD at the points P, Q, R and
S respectively. If AB = 11 cm, BC = x cm, CR = 4 ¢cm and

AS = 6 cm, find the value of x.

7. In the given figure, a circle touches the side BC of AABC
\/at P an%ilAB .c.mg.:i1 AC produced at Q and R respectively. If

AQ = 15 cm, find the perimeter of AABC.

i to the
18. In the given figure, PA and PB are two tangents
circle vfl?th centre O. If ZAPB = 40°, find ZAQB and

ZAMB.
[Hint. Join OA and OB.
ZPAO = 90° and £PBO = 90°.
ZOAP + ZAPB + /PBO + /AOB = 360°
= ZAOB = 140°. '
= ZAQB = 70° and ZAMB = (180° — 70°) = 110°.]
19. In the given figure, PA and PB are two tangents
to the circle with centre O. If ZAPB = 50°, find :

() ZAOB (i) ZOAB (iii) ZACB

50°

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 /ZPOR

= 72°, find ZPTR.
[Hint. Z/PQR = 36° and ZQPT = 90°. Sum of the /s of AQPT

- 1s,180°].

\2}/111 the given figure, O is the centre of the
circumcircle of AABC, Tangents at A and B
intersect at T. If ZATB = 80° and ZAOC =
130°, calculate ZCAB.

Foundation Mathematics for Class X



that the tangents at th
Prﬁﬁ  gles with the chord. © extremities of 5
F&iﬂ ¢, Let t{ze tangents at A and B ¥ chord make S
meeting AB at C. Mmeet at P, jo; 2 i
APAC = APBC [PA = PB, PC - n OP, o it
/PAC = ZPBC.] =:P@ ZAPC . O b
that the line segment joini S
5. 5 p tangents Joining the poi ‘
arallel ang passes through t nts of cq ; A P {
P ° - EO || AB || CD. helogntrai ! two :
Now,E0|IAB=>AAPO+4EOP E
S ROPL oo ey
0° [+ £APO = 907
: cea s

Similarly, £ZEOQ = 90°.
JEOP + £EOQ = 180° ‘
. So, POQ is a straight line.]

the given figure, PQ is a tran
sve
TS€ common tangent to two circl
circles with centr
es A

926 .o
and B and of radii 5 cm and 3 ¢ E
. STl it AB. m respectively. If PQ intersects AB at

at C such that CP

[Hint. Join AP and BQ. Then AP 1| PQ and BQ
1 PQ.

e JoP? + aP? = \(12)° +(5)° =
| apac-2@BC AP o

- C = /BQC = 90°, ZPCA
cA_PA_ 13 _5 i

8 (—ﬁi—:bﬁ CE_ 3.0 CB = 7.8 ¢cm.]

ABC is an isosceles triangle in which AB = AC, circumscribed
; scribe

|
27,
about a circle. Prove that o i
e at the base is bisected by the point of
2 R [Hint. AP = AR, BP:BQ and CQ=CR
Now, AB = AC and AP = AR :

= AB - AP = AC - AR

_ BP = CR = BQ = CQ.
. - Keohne-TC

is circumscribed and
m, find the value of x.

’0 cm.
;‘.y=10+y+38
cm.

y quad. ABCD. IfBC =
Bl DC, find the radius

) — 27) cm = 11 cm.

us of the circle).]




30. In the given figure, O is the centre of the circle and SPis a tangent.
If ZSRT = 65°, find the values of x, y and z.

[Hint. Since SP is a tangent at S, so ZOSP = ZTSP = 90°.
In ATSR, x° + 90° + 65° = 180° = x = 25°.
480Q = 248TQ [Angle at the centre is double
¥y =2x = 50° the angle at a point on the
remaining part of the circle]

In APOS, y° + 90° + z° = 180° = 50° + 90° + 2° = 180° = »
= 40)]

3¥. In the given figure, TP and TQ are two tangents to the

circle with centre O, touching at A and C respectively.
If /ZBCQ = 55° and /BAP = 60°, find :

(i) £OBA and ZOBC (i) ZAOC (iii) ZATC (2020) (‘
P<) \
e :
2

. In the given figure, O is the centre of the circle. PQ and

PR are tangents and ZQPR = 70°,
(ii) £QSR

(2022, Semester 2)
3. In the givén figure, O is the centre of the circle. CE is a
tangent to the circle at A. If ZABD =

26°, then find :
(1) ZBDA i) AD

Calculate : (i) ZQOR

(2023)
- | A
B of 5 circle, then we say that \ B
'—‘two Ségments PA ang PB.
d p is a point op AB A
. Produced,
#ernally into ¢y, segments PA B

Y O
§ -
- " ) .‘!

= RO PPN Sy
P T AR T 7
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; sect externally

f’ﬁnd the length
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4
|
il
ki

In the adjoining figure, PT is a tangent to the circle.
Find PT, if AP = 16 cm and AB = 12 cm.

4. Two chords AB and CD of a circle intersect at a point P ingjq

AB = 12 cm, AP = 2.4 cm and PD = 7.2 cm. Find CD.
[Hint : PA x PB = PC x PD.]

o chords of a circle which when
& ;I)f'o‘?iﬁc;!n (xingalt) airi :Jv:int 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 P on BA produced, show that
PQ = PR.

[Hint. PQ® = PA x PB and PR? = 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. PA? = PC x PD and PB2 = PC x PD
= PA? = PB?, je., PA = PB]

In the given figure, PAT is tangent at A.

If ZACB = 50°, find (i) £TAB (ii) ~ADB.

(2007)

A B

e the Circle "
C

16. Intlfe g
CB = (
‘the ce:
4DCE

~ [Hint,

Foundation Mathematics for Class X




ven figure, PAT is tap

the gi 2 gent at A
/o of the circle. If ZABD = ogo and BD j;
di':;l-leter 26" and ZBDG < gye
find- (i) ZBAD (i g ’
0 /['AD. | il) ZPAB (iv) br e

s given figure, PQ and PR are tw
i 12 ; circle: Show that the tangent at P j

= /PQR [Zs in al
150, LTPRE n alternate
f‘ PRQ = £TPR.] it

0 equal chorq
s paralle] to QSR‘.’f

sven fi e, AB is a chord he ci o
mthegl e_ gur chord of the ¢ le w n
\/O and BT is a tangent to the circle. If Al(r)cAB _1t3h5§e ﬁtrei

the values of x and y.

3 In the g‘i'ven ﬁgure, PAB is a secant to th .
;s a tangent at T. e circle and PT

Prove that :
. () APAT ~ APTB
P @) PA x PB = PT2.
o ‘15. In a right-angled AABC, 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 ABCD.
AB is a tangent & ADC is a secant = AC x AD = ABZ. ..()
Now, AC x CD = AC x (AC - AD)

- AC2 — AC x AD = AC? — AB? = BC? [Using ()l
uadrilateral in which

s circle at C. If O is
=Y E such that

110°
olt. segments)]

the circle with

Give reasons for
 (2019)




