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Exercise 17A
Question 1.

In the given figure, O is the centre of the circle. ZOAB and ZOCB are 30° and 40°
respectively. Find ZAOC. Show your steps of working.

Solution:
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Join AC,
Let Z0AC = ZOCA = » (say)

Z80C = 180" - 2x
Also, £BAC =320+ 2

FBCA = 407 + 1
In AABC,

ZABC = 1807 - JBAC - JBCA
- 1807 - (30” +x} - (40':' + x) - 1107 - 2%
Now, CZAOC =2 ZABC

Angle atthe centre is double the angleat the
drocum ference subtended by the same chord

- 180”-2x=2(110°—2x)
= 2w = 40"
w = 20"
£a00C = 180" -2 <20 = 1407
Question 2.
In the given figure, ZBAD = 65°, ZABD =70°, ZBDC = 45°
(i) Prove that AC is a diameter of the circle.

(ii) Find ZACB.
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Solution:

(i1 In ARBD,
L0AB+2ABD + £ADB = 180°
=65+ 707+ ZADB = 1200
=135"+ 2ADB = 180"
— /ADB = 180° - 135° = 45°
Mowi, £A0C = ZA0B + ZBOC = 450 + 450 = Q0@
Since ZADC is the angle of semidrde, so AC is a diameter of the drde.

(i) #ACB = 2ADB  ....(angles in the same segment of a drde)
= ZACE = 450
Question 3.

Given O is the centre of the circle and ZAOB = 70°. Calculate the value of:
(i) £ OCA,

(i) ZOAC.
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Solution:

Here, ZAQB = 2-ACHE

angle atthe centre is double the angle at the
grcum ference subtended by the same chord

o
= ZACE = %= o
Mow, ©OC =04 (Radii of same circle)

= S0CH = Z0OAC = 359

Question 4.

In each of the following figures, O is the centre of the circle. Find the values of a, b, and
C.
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Solution:

(i) (ii)

a
130°
i,

() Here, b = %an”

Angle atthe centre is double the angleat the
droum ference subtended by the same chord

= b = 65"

Mow, a+hb=1820"

[OppDSite angles of a cyclic quadrilateral are 5up|ementar}r]
= a=180"-g5" = 115"

. 1

fiyHere, © = 5 Re flax {1 12':')

Angle at the centre is double the angleat the
drcum ference subtended by the same chord

1

= c= = x 360”-112”):124”
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Question 5.

In each of the following figures, O is the centre of the circle. Find the value of a, b, c and
d.

i G i
(1) (ii) 5 C

o /a !\
A\

%

Solution:
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(i} Here,ZBAD = op® [angle in a semicircle)
£BD4 = 90" - 357 - gc”
Again, a= ZACE = ZBDA = 557
Angles subtended by the same chord on the circle
are equal
(i}Here, £DAC = £CBD = 257

angles subtended by the same chord on the circle
are equal

sgain, 120" = b + 25"

[In a triangle, measure of exterior angle is equal o J
the sum of pair ofopposite interior angles

= b = oc”

(i) £40B = 22408 = 2 % 507 = 100"

[ﬂmgle at the centre is double the angleat the ]

drcum ference subtended by the same chord
Also, Q& = OB

= ZOBA = ZOLR = C
180" - 100"
c=— - 4p“
2
(iv) £APB = gg” [4ngle in a semicircle)

£B#P = 90" - 45% = 457
Mow, d=ZBCP = ZBAP = 45"
Angles subtended by the same chord on the circle
are equal

Question 6.

In the figure, AB is common chord of the two circles. If AC and AD are diameters; prove
that D, B and C are in a straight line. O, and O, are the centres of two circles.
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Solution:

ZDB4 =90% and  ZCBa = 90"
{Angles in a semicircle is a right angle)
Adding both we get,

ZDBC = 180"
~ 0,B and C form a straight line

Question 7.

In the figure given beow, find :
(i) £ BCD,

(ii) £ ADC,

(iii) £ ABC.
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B
Show steps of your workng.

Solution:

(i} zBCD +.BAD = 1807

{SLHT'I of opposite angles of a cyclic quadrilateral is 18[!':')

= ZBCD = 180" -105" = 75
(i) Mow, &B || CD

ZB4D + £4DC = 180"
{Interiur angles on same side of parallel linesis IBEI':')
= Za0C = 180" - 105" = 757
(i) 24DC + 2B C = 180"

{SLHT'I of opposite angles of a cyclic quadrilateral is 18[!':')

= ZaBC=180" - 75% = 105”
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Question 8.

In the given figure, O is centre of the circle. If £ AOB = 140° and £ OAC = 50°; find :
(i) £ ACB,

(ii)) £ OBC,

(iii) £ OAB,

(iv) ZCBA

Solution:
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Hers, £ACH = %Reﬂex (£40B) = %(360':'— 140':') - 110"

Angle atthe centre is double the angle at the
crcoum ference subtended by the same chord

Maow, OA = OB (Radii of same circle)
o o
Z0BA = Z0AB = M =zn"

sCabk =50 - 20% = 307
In ACAB,

ZCBa =180 - 110% - 30 = 40°
ZOBC = ZCBA + 2084 = 40” +20% = 60”
Question 9.
Calculate :
(i) £ CDB,
(i) £ ABC,

(iii) 2 ACB.
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Solution:

Hereg,
LCDB = ZBAC = 497

ZHBC = £4DC = 437
Angles subtended by the same chord on the circle
are equal

By angle - sum property of a triangle,

SACE = 1807 - 497 — 43" - g2°

Question 10.
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In the figure given below, ABCD is a eyclic quadrilateral in which £ BAD =75°; £ ABD =
58° and ZADC = 77°. Find:

(i) £ BDC,
(i) £ BCD,

(iii) £ BCA.

D

Solution:
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(i} By angle- sum property of triangle ABD,

Za0B =180% - 757 - 58 = 47¢

. £BDC = £ADC - £8DB = 777 - 47% = 30”

(i} £BAD +2BCD = 180°

{SLJm of opposite angles of a cyclic quadrilateral is IBDD)
= ZBCD=180" - 75" = 105"

(i} ZBCA = 2ZADB = 477

Angles subtended by the same chord on the circle
are equal

Question 11.
In the following figure, O is centre of the circle and A ABC is equilateral. Find :
(i) £ ADB

(i) £ AEB

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circle

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circles/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circles/

@€IndCareer

Solution:

Since ZACE and £ADB are in the same segement,

ZaDB=s8CE=60"
Join ©& and OB,

Here, ZA0B = 224CB = 2 x607 = 120°
£ HEB = %Reﬂex (£a08) - %{350”- 120%) - 120°

angle at the centre is double the angleat the
crcum ference subtended by the same chord
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Question 12.

Given—Z CAB =75° and Z CBA = 50°. Find the value of Z DAB + £ ABD

Solution:
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50

In ASBC, #CBA=E5E0Y, zCaR = 757
ZBCE =1809 - [£CBA+ZCAB)

- 180% - (50':'+?5':')

= 180" - 125"
= gg”
But £ADE = #ACE = 557

angles subtended by the same chord on the drcle
are equal

Mow consider AABD,
DO AB+2ABD+28DB=180"
= D4R+ ABD+55"=150"
= sDaB+-4BD=180" - 55"
= /DAR+-8BD=125"

Question 13.
ABCD is a cyclic quadrilateral in a circle with centre O.

If £ ADC =130°; find £ BAC.
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Solution:

Here, ~<ACE = 90"

{angle in a semicircle is a right angle)

slso, £4BC = 180" - £aDC = 1807 - 130" = 507
Pair of opposite angles in a cydic quadrilateral
{ are sup plementary ]
By angle sum property of right triangle ACB,

ZBac = 90" - £aBC =90 - 50 = 4p”

Question 14.

In the figure given below, AOB is a diameter of the circle and £ AOC = 110°. Find £ BDC.
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Solution:

Jain aD,
1 1 o a
HerejzﬁDC=E£ﬁ«DC=§x11EI =EE

Angle atthe centre is double the angle at the
circurn ference subtended by the same chord

slso, £aDB = 30"
[Angle in a semidrcle is a right angle)

. sBDC=090%- £aDC = 90° - 55° = 25°

Question 15.
In the following figure, O is centre of the circle,
Z AOB =60° and Z BDC = 100°.

Find £ OBC.
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Solution:

Hers, £ACH = %/_fme. _ %x 607 < 300

angle atthe centre is double the angle at the
grcum ference subtended by the same chord
By angle sum property of ABDC,

. £ZDBC =120" - 100 - 30 = 50"
Hence, £0BC = 50"
Question 16.
ABCD is a cyclic quadrilateral in which £ DAC = 27°; £ DBA = 50° and £ ADB = 33°.
Calculate :
(i) £ DBC,

(i) £ DCB,
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(iii) Z CAB.

Solution:

() zDBC = £DAC = 27"

angles subtended by the same chard on the circle
are equdl

(i} £ACE = £ADB = 33"
ZACD = ZABD = 507

angles subtended by the same chord on the circle
are equal

. £DCE = ZACD + 2ACE = 50% +33% = g3"
(i) zD 4B + zDCB = 1807

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= 27" + sCap +83% = 1807
= ~CaB = 180% - 110" = 707
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Question 17.

In the figure given alongside, AB and CD are straight lines through the centre O of a
circle. If ZAOC =80° and ZCDE = 40°. Find the number of degrees in:

(i) £DCE;
(ii)) £LABC.

C

A 20" E
0
B
40"
D

Solution:
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fi} Here, 2CED = 50"

{Angle in a semicircle is aright angle)

. £DCE=90"- £CDE = 90" - 40" = 50"

. £DCE = £0CB = 507

(i) In aBOC,

ZH0C = SOCR + 20BC

Exteriorangle ofa 4 is equalto the sum of pair of interior
[Dppusite angles J

— ~0BC = 80° — 507 = 30° [zmc - 80", giuen}
Hence, £4BC = 307
Question 17 (old).
In the figure given below, AB is diameter of the circle whose centre is O. Given that:

Z ECD = Z EDC = 32°.

OE

Show that £ COF = Z CEF.
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Solution:

OE

Here, LCOF= 2-CDF = 2 x 32" = 64" ---{i)

Angle atthe centre is double the angle at the
drcum ference subtended by the same chord
In AECD,

ZCEF = Z/ECD + ZEDC = 22 4+ 329 —g4¥ - - (i)

Exteriorangle of a & is equalto the sum of pair of interior
opposite angles

From (i} and (i), we get
LCOF = SCEF

Question 18.

In the figure given below, AC is a diameter of a circle, whose centre is O. A circle is
described on AO as diameter. AE, a chord of the larger circle, intersects the smaller circle
at B. Prove that AB = BE.

Solution:
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Join OB,

Then <oBA = 90°

{angle in a semicircle is a right angle)

e, OB L AE

wWe know, the perpendicular drawn from the centre to a chord
bisects the chord.

~ &AB = BE

Question 19.
In the following figure,
(i) if ZBAD =96°, find BCD and

(ii) Prove that AD is parallel to FE.

A 8 P

g6°

Solution:
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96°

[} ABCD is a cyclic quadrilateral

. ZBAD + £BCD = 180"
Pair of opposite angles in a cydic quadrilateral
are sup plementary

= sBiCD = 180" - 08" = g4”

. ZBCE = 180" - 84" - gg"
Similarly, BCEF i= a cyclic quadrilateral

. SBCE + ZBFE = 1207

Pair of opposite angles in a cydic quadrilateral
are sup plementary

= <BFE = 180" - 95" = 84"
(i} Now, £BAD + ZBFE = 06" +24” = 1207
But these two are interior angles on the same side

of a pairoflines AD and FE
AD || FE

Question 20.

Prove that:

(i) the parallelogram, inscribed in a circle, is a rectangle.
(ii) the rhombus, inscribed in a circle, is a square.

Solution:
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D C

(i) Let ABCD be a parallelogram, inscribed in a circle,
Mow, SJBAD = ABCD
[OppDSite angles of a parallelogram are equal]

and ZBAD + ZBCD = 120Y

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

120"

ZBaD = JBCD = = ap”

||y, the other two angles are 90° and opposite pair of sides
are equal,
ABCD is arectangle
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[ii] Let ABCD be arhom bus, inscribed in a circle,
Mow, ZBAD = LBCD
(Opposite angles of a rhombus are equal)

and £BAD + £BCD = 1807
Pair of opposite angles in a oyclic quadrilateral
are sup plementary

150"
ZBAD = ZBCD = — =ag”
Iy, the other two angles are o20” and all the sides

are equal.
ABCD is a square.

Question 21.

In the following figure, AB = AC. Prove that DECB is an isosceles trapezium.

Solution:
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Here, AB = AC

=B = ZC

- DECB is a cyclic quadrilateral.

[In a triangle,angles opposite to equal sides are equal]

Also, £B + 2DEC = 1807 ---f1)

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= £C+2DEC =180 [from {1)]
But this is the sum of interior angles
on one side of a transversal,
DE || BC
But ZA4DE = £B and £AED = Z£C  [corresponding angles |
Thus, £ADE = ZAED

= AD = AE
= AB - AD = AC - AE [ AB = AC)
= BD = CE

Thus, we hawve, DE ||BC and BD = CE
Hence, DECBE is an isosceles trapezium,

Question 22.

Two circles intersect at P and Q. Through P diameters PA and PB of the two circles are
drawn. Show that the points A, Q and B are collinear.

Solution:
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Let @ and O' be the centres of two inter secting circles , where
points of intersection are P and Q and PA and PB are their
diameters respectively,

Join PQ, AQ and QB,

ZaQP = 90" and  z£BQP = 90”
[angle in a semicirde is a right angle)
Adding both these angles,

ZAQP + ZBQP = 1807 = <AQB =180"
Hence, the points A, @ and B are collinear,

Question 23.
The figure given below, shows a circle with centre O. Given: Z AOC =a and Z ABC =b.
(i) Find the relationship between a and b

(ii) Find the measure of angle OAB, if OABC is a parallelogram.

s/

B

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circle

s/

@*II IV\adl ©CI


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circles/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circles/

e‘llluudl ccCi

A
c Y4
-
B
[} zaBC = %F{e flex {£C0a)
Angle atthe centre is double the angle at the
circum ference subtended by the same chord

= b= %{350':'-.3)

= a+2b = 180"

[ii] Since OABC is a parallelogram, so opposite angles are equal
a=~h

Using relationship infij,
3a= 180"

- a = 60"
Also, OC || BA

LCOA + £0aR = 1807

= 60% + xO4B = 1807
= £08B = 120°
Question 24.

Two chords AB and CD intersect at P inside the circle. Prove that the sum of the angles
subtended by the arcs AC and BD as the centre O is equal to twice the angle APC.

Solution:
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Given: Two chords AB and CD intersect each other at P inside the circle. OA,
OF, OC and OD are joined.
To prove: £ZADC + £BOD =2 £ZAPC
Construction: Join AD.
Proof: Arc AC subtends ZADOC at the centre and ZADC at the remaining
part of the circle.
LAOC = 2ADC .. (1)
similarly,
LBOD = 2 ZBAD....... (2)
Adding (1) and (2),
LAQOC + ZBOD = 2 £ADC +2 ZBAD
=2(LADC + ZBAD)....... (3)

But in APAD,
Ext. ZAPC= £PAD + £ADC

= /ZBAD + LZADC L.l (4)
From (3) and (4),
LAOC + £BOD =2 ZAPC

Question 24 (old).
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ABCD is a quadrilateral inscribed in a circle having ZA = 60°; O is the centre of the
circle. Show that: Z£/0BD + Z0ODB = ZCBD + ZCDB

Solution:

ZBOD = 22BAD = 2x60" = 120
1 1
and £BCD = ZRe flex (£80D) = 2 (360° - 120°) - 120°

Angle at the centre is double the angle at the
cdroum ference subtended by the same chord

. ZCBD + £CDB = 1807 - 120" = A"
By angle sum property of triangle CBD)

Again, Z0BD + 20DB = 180" - 120° = 0"
By angle sum property of triangle OBD)
JOBD 4+ Z0DB = ZCRBD + ZCDB

Question 25.
In the figure given RS is a diameter of the circle. NM is parallel to RS and ZMRS = 29°
Calculate:

(i) ZRNM;
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(i) ZNRM.

N M

Rl=12 s

Solution:
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[i] Join RM and MS.

. ZRMS = 20"

[4ngle in a semicircle is a right angle)
ZRSM = 90" - 29" = 61"

(By angle sum property of triangle RMS)

o ZRNM = 180" - #RSM = 1807 - 617 = 119"

Pair of opposite angles in a cyclic quadrilateral
are supplementary

(i) also, RS || NM

. ZNMR = £ZMRS = 297 [alternate angles)
ZNMS = 90 +20% = 119"

also, ZNRS+ £NMS = 180"

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= ZMRM + 207 +118° = 1207
= SMREM = 150 - 145"
o ZNRM = 327

Question 26.

In the figure given alongside, AB || CD and O is the centre of the circle. If £ ADC = 25°;
find the angle AEB. Give reasons in support of your answer.
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Aot a. R
‘

c g

Solution:

Fn

AN

C

Join AC and BD.

. £CaD = 90" and £CBD = 90"
[angle in a semicirde is aright angle)
Also, AR || CD

ZBAD = £ADC = 25" [Alternate angles)
SBAC = ZBAD +2CAD = 287 +90” = 1157
- £8DB = 1807 - 259 - spac = 130" - 25 - 1157 = 4p0"”

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

Also, £AER = ZADE = 407

angles subtended by the same chord on the circle
are equal

Question 27.
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Two circles intersect at P and Q. Through P, a straight line APB is drawn to meet the
circles in A and B. Through Q, a straight line is drawn to meet the circles at Cand D.
Prove that AC is parallel to BD.

Solution:
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Join AC, PQ and BD,
ACQP is a cyclic quadtrilateral

L ACAP+ £POC = 1807 ---f)

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

PQDB is a cyclic quadrilateral
. ZPQD + £DBP = 180° S (1}
[F‘air of opposite angles in a cyclic quadrilateralJ
are sup plementary
Again, ZPQC+ £PQD = 180°- - - fiii)
{CQD is a straight Iine]
Using (i), (i) and {ii),
ZCAP + ZDBP = 180"

or ZCAB + £DBA = 180"

We know, if a transversal intersects two lines such

that a pair of interior angles on the same side of the

transversal is supplementary, then the twa lines are parallel
AC | BD

Question 28.

ABCD is a cyclic quadrilateral in which AB and DC on being produced, meet at P such
that PA = PD. Prove that AD is parallel to BC.

Solution:
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Let ABCD be the given cyclic quadrilateral,
Also, PA = PD (Given)
ZPAD = ZPDA (1)

£BaD = 180%- #PaAD

and £CDa& = 180Y - 2PDA = 180%-2PAD (From (1%
We know that the opposite angles of a cyclic quadrilater al
are supplementary

. £ABC = 180%-2CcDa = 1807 (180% - £PADY = £PAD

and ZDCB = 180° -2BAD = 180%-(180%-2PAD Y = £PAD
Z8BC = ZDCB = ZPAD = ZPD A
That means A0 || BC.

Question 29.

AB is a diameter of the circle APBR as shown in the figure. APQ and RBQ are straight
lines. Find:

(i) ZPRB
(i) ZPBR

(iii) ZBPR.
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Solution:

() zPRB = zPaB = 357

Angles subtended by the same chord on the circle
are equal

(i} zBPa& = 90”

[angle in a semicircle is a right angle)

. BP0 =on”

. £PBR = ZBQP + £BPQ = 28 + oo = 115"

Exterior angle of a & is equalto the sum of pair of interior
opposite angles

(i) zaBP = 907 - 2B &P = 907 - 357 = 55"
. ZABR = ZPBR - ZARP = 115Y - £5° - 50"
. ZAPR = £ABR = 607

Angles subtended by the same chord on the circle
are equal

© ZBPR = 90% - zaPR = 90% - 607 = 30°
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Question 30.

In the given figure, SP is the bisector of angle RPT and PQRS is a cyclic quadrilateral.
Prove that: SQ = SR.

= . T

R

Solution:
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PORS is a cydic quadrilateral
Z0RS + Z0PS = 120" - --1{i)

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

Alsa, ZQPS + £5PT = 180" - - - i)
(Straight line QPT)
Fram [|} and [ii]J

ZQRS = Z5PT - - - fiii}
Also, £RQS = £RPS el ()

Angles subtended by the same chard on the circle
are equal

and ZRPS=25PT  [PS bisects ZRPT)- - - [v)
Fram {iii), {(iv) and {v],

LRSS = LROS
= S0 = SKE

Question 31.

In the figure, O is the centre of the circle, ZAOE =150°, DAO = 51°. Calculate the sizes of
the angles CEB and OCE.
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Solution:

ZADE = %Reﬂex (£A0E) = %{350” - 150':') - 105°
Angle atthe centre is double the angle at the
croum ference subtended by the same chord

ZDAB + ZBED = 1807

Pair of opposite angles in a cydic quadrilateral
are sup plementary

= £BED = 1807 - 517 = 129"
. ZCEB = 1807 - ZBED (Straight line)

= 180" - 129% = 51"
Also, by angle sum property of AADC,
Z0OCE = 180" - 51 — 105" = 247

Question 32.

In the figure, P and Q are the centres of two circles intersecting at B and C. ACD is a
straight line. Calculate the numerical value of x.
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Solution:

LACE = %f;’ﬁpa = %xlEDD = 75"

Angle atthe centre is double the angle at the
drcum ference subtended by the same chord

SACE + £BCD = 1807
[Straight line)

= <BCD = 180° - 75° = 105"
also, £BCD = éF{e flexsBOD = %{350” - x}

Angle atthe centre is double the angle at the
drcum ference subtended by the same chord

- 105° =1e|:|':'-;

w =2M1a0" - 108" =2 » 75" = 150"

Question 33.
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The figure shows two circles which intersect at A and B. The centre of the smaller circle
is O and lies on the circumference of the larger circle. Given that ZAPB = a°. Calculate,
in terms of a°, the value of:

(i) obtuse ZAOB

(ii) LACB

(iii) £ ADB.

Give reasons for your answers clearly.

Solution:
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C

N
|

D

(i} obtuses40B = 2£4PB = 23"

Angle atthe centre is double the angle at the
droum ference subtended by the same chord

(i) OaBC is a cyclic quadrilateral
. £B0B + £ACE = 180"

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= £4CE = 180" - 25"

[iii] Join AR,

ZHDB = ZACE = 1807 - 237

Angles subtended by the same arc on the cirde
are equal

Question 34.

In the given figure, O is the centre of the circle and £ ABC = 55°. Calculate the values of
x andy.
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Solution:

LABOC = 22ABC = 2 x 557
Angle atthe centre is double the angle at the
[n::'rn:umferenn::e subtended by the same chord ]
x = 110%
ABCD is a cydic quadrilateral
. ZADC+ £8BC = 1807

Pair of opposite angles in a cydic quadrilateral
are sup plementary

= y =180 - 55" = 125"

Question 35.

In the given figure, A is the centre of the circle, ABCD is a parallelogram and CDE is a
straight line. Prove that ZBCD =2 ZABE

Solution:
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ZBAD = 2B ED
angle atthe centre is double the angle at the
grcum ference subtended by the same chord

and £BED = £4BE  [Alternate angles)

LB AD = 2248BE - - —[:i:]
ABCD is a parallelogram
. £BAD = ZBCD - — - {ii)

Opposite angles in a parallelogram
are equal

Fram [|] and [ii]J
S BCD = 228BE,

Question 36.

ABCD is a cyclic quadrilateral in which AB is parallel to DC and AB is a diameter of the
circle. Given ZBED = 65°; calculate:

(i) Z DAB,

(i) £BDC.
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Solution:

() £D4B = ZBED = 65-

Angles subtended by the same chord on the circle
are equal

(i) ZaDB og”

[angle in a semicircle is a right angle)

Z 4BD = 90" - #DaR = 9o” - 5% = 2@
AB || DC
. ZBDC = £ABD = 257 [alternate angles)
Question 37.

Z In the given figure, AB is a diameter of the circle. Chord ED is parallel to AB and £
EAB = 63°; calculate:

(i) ZEBA,

(i) BCD.
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Solution:

0
i £aep =90

(Angle in a semicircle is a right angle)

Therefore £ EBA = 90° ZEpR = gp° 63°_27°

iAe | ep
/ 270
Therefore <~ DEB =EBA = (Alternate angles)

Therefore BCDE is a cyclic guadrilateral

0
Therefore £ DEB + £pcD = 180

[Pair of opposite angles in a cyclic quadrilateral are supplementary]

Therefore £ BCD = 180[:' - 2?0 = 1530

Question 38.

In the given figure, AB is a diameter of the circle with centre O. DO is parallel to CB and
ZDCB = 120°; calculate:

(i) £ DAB,
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(i) £ DBA,
(iii) £ DBC,
(iv) £ ADC.

Also, show that the AAOD is an equilateral triangle.

Solution:
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(i} ABCD is a cyclic quadrilateral

. ZDCB +£DAR = 1807
Pair of opposite angles in a cyclic quadrilateral
are supplementary

= sDaB = 180" - 120Y = 60"

(i} z4DB = 90°

{angle in a semicircle is a right angle)
ZDBa = 90% - 2Dpap = 90" - 60" = 30”

(i) oD = 0B

. ZODB = Z0BD

or£apD = 30"
Also, AR |IED

;. £DBC = £0DB = 30" {alternate angles)
fiv) 24BD +2DBC = 307 + 307 = 60"

= Z#BC = 607

In eyclic quadrilateral ABCD

ZADC + £4BC = 1807
Pair of opposite angles in a cyclic quadrilateral
are supplementary

= saDC =180"- 60" = 1207
In 440D, 0A=0D (radii of the same circle)

ZA0D = £DAD or ZDAB=60" [proved in (i}]

= /500 = 607

800 = £A00 = ZD A0 = 60"
o AAOD is an equilateral triangle.
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Question 39.

In the given figure, | is the incentre of the A ABC. Bl when produced meets the
circumcirle of A ABC at D. Given ZBAC =55° and £ ACB = 65°, calculate:

(i) ZDCA,
(i) £ DAC,
(iii) £DCI,
(iv) ZAIC.
A
D
Vi

Solution:
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Jain Ia,IC and CD.
[JIB is the bisector of LABC

1 1
= ZABD = = Z4BC - = (lEIEI':' -65Y - 55" = 30"

£ DCA = ZABD = 30"
[Angle in the same segment)
fi} zDaC = 2CBD = 307

{angle in the same segment)

1 1
(i) <acl= = 2ace - ExEuED = 32.5"
[CI is the angular hisector of ZACB)

 £DCI= £DCA + £ACT = 30 + 32,58 = g2 .57

[iv) £14C = %zaﬁc =éx55':' =27.5"

(A1 is the angular bisector of ZBAC)
L ZAIC = 1809 - s1AaC- 2ICA = 180% - 27,589 -3z 5% = 1207
Question 40.

A triangle ABC is inscribed in a circle. The bisectors of angles BAC, ABC and ACB meet
the circumcircle of the triangle at points P, Q and R respectively. Prove that:

(i) ZABC =2 ZAPQ
(i) ZACB =2 ZAPR

(iii) ZQPR =90° - 12BAC
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Join PQ  and PR,
(§BCQ is the bisector of ZABC

1
= JARBQ = EZ.&EC

Als0, 2 APQ = ZABQ

[angle in the same segment)
SHBC =2 ZAP0D

(i) CR is the bisector of £ACB

= SACR = %Z.-’-‘-.CE-

also, £ ACR = ZAPR
[angle in the same segment)
SZAHCE =2 ZAPR
[iii]ﬂdding [|:] and [:ii],
we get
ZABC + ZACE = 2[£APR + £APQ) = 2LQFR

= 180" - #BAC = 2-0FR

= SQPR =90 - %zam:

Question 40 (old).

The sides AB and DC of a cyclic quadrilateral ABCD are produced to meet at E; the sides
DA and CB are produced to meet at F. If ZBEC = 42° and ZBAD = 98°; calculate:

(i) ZAFB,

(i) ZADC.
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Solution:

Bv angle sum property of AADE,
ZaDC = 180" - og” - 42% - 4oY
Also, 24D C +24BC = 180"

Pair of opposite angles in a cyclic quadrilateral
are supplementary

£ ABC = 1807 - 40" = 140"

Also, #BAF = 180" - #BAD = 180% - 93" = g2¢
L AABC = ZAFB + SBAF

Exterior angle ofa A is equalto the sum of pair of interior
opposite angles

= £ AFB = 140 - 829 - £g¥
Thus, £&4FB = 528" and £ ADC = 40
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Question 41.

Calculate the angles x, y and z if: x3=y4=z5

P

Solution:
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Let v = 3k, v= 4k and z = Bk

ZA0B =®+z =8k and ZABC =x+y =Tk

Exteriorangle of a A is equalto the sum of pair of interior
[DppDSite angles ]

Also, ZABC + 24D = 1807
Pair of opposite angles in a cydic quadrilateral
are sup plementary

= 2k + 7k = 180"
= 15k = 180"
1z0”
= = 12"
15

Question 42.
In the given figure, AB = AC = CD and ZADC = 38°. Calculate:
(i) Angle ABC

(ii) Angle BEC.
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&
E
B -'C — 8
Solution:
.
- D
fjac=cCD

. £CAD = £CDA = 38
~ 2aCD = 180" -2 x38Y = 104”
. ZACE = 180% - 104 = 767 {Straight line)
Also, AB = AC
L ZBBC = £ACE = 76"
(i) By angle sum property,
£Bac=180" -2 x76% = 38"
ZBEC = ZB AC = 38"
{angles in the same chord)

Question 43.

In the given figure, AC is the diameter of circle, centre O. Chord BD is perpendicular to
AC. Write down the angles p, and r in terms of x.
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ZH0B = 22ACR = 22408
Angle atthe centre is double the angle at the
crcum ference subtended by the same chord

i
= % =290 and z;’.&DE-=§

ra|

q:

4lso, ~aDC = 90"
[angle in a semicircle)

M
=r+—=230"
2

:>r=9lj':'—i
2

Again, ZDAC = ZDBC
[angle in the same segment)

=p= go” - q

H

—on¥ -2~

=np 5
Question 44.

In the given figure, AC is the diameter of circle, centre O. CD and BE are parallel. Angle
AOB = 80° and angle ACE = 10°. Calculate:

(i) Angle BEC;
(ii) Angle BCD;

(iii) Angle CED.
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(ijzBOC = 1807 —80" = 1007 (Straight line)
and LBOC = 2LBEC

angle atthe centre is double the angle at the
drcum ference subtended by the same chord

100”

= ZBEC = =cg"

(ijDC|ER

- ZDCE = ZBEC = 507 (alternate angles)
- £80B = go”

= SACE = %zma = 40"

Angle atthe centre is double the angle at the
croum ference subtended by the same chord
We have,

SBCD = £SACE + ZACE + £DCE = 40% + 109 4507 = 1007
(i) ZBED = 180" — ZBCD = 1807 — 1007 = 50"

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= SCED +50" = 20”
= ACED = 20"

Question 45.

In the given figure, AE is the diameter of circle. Write down the numerical value of ZABC
+ ZCDE. Give reasons for your answer.
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Solution:

o

Jaoin centre © and C and EC.

u]
Zu0C = 1807 _

on”

and ZAQC = 2LAEC

angle atthe centre is double the angle at the
crcum ference subtended by the same chord

gg”
= SAEC = == 4c”

Mow, ABCE is a cyclic quadrilateral

L LABC + ZAEC = 1807

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

= sabpc = 180" - 459 = 1357
Similarly, £CDE = 1357
L LABC+ ZCDE-138" 4135 = 270"
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Question 46.

In the given figure, AOC is a diameter and AC is parallel to ED. If ZCBE = 64°, calculate
ZDEC.

E D
Solution:
B
64°
A o> C
\%
" v d
Join AB.
sapc =an®

(angle in a semi drcle)
- £ABE = 90 —g4Y = 26"
Mow, J4BE = SACE = 267

(angle in the same segment)

dlsa, AC || ED

- £DEC = £ACE = 26" {alternate angles)
Question 47.
Use the given figure to find
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(i) ZBAD

(i) £DQB.

Solution:

[ By angle sum property of AADP,

ZBaD = 180" -g8" - 40" - 55”

(i} £aBC = 180" - £aDC = 1807 - 557 = 957

[F‘air of opposite angles in a cyclic quadrilateral]
are supplementary

By angle sum property,

808 = 180" - 95" - 55"

= <DQE = 30"

Question 48.
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In the given figure, AOB is a diameter and DC is parallel to AB. If £ CAB = x°; find (in
terms of x) the values of:

(i) 2COB
(i) £DOC
(iii) ZDAC
(iv) ZADC.
D« —~0C
AA
A 0 B

Solution:
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(i} £LCOB = 24CARB = 2x

angle atthe centre is double the angle at the
croum ference subtended by the same chord
(i} £ZOCD = SCOB = 2x (alternate angles)

In AQCD, OC =0D
CL0DC = L0CDh = 2%
By angle sum property of AOCD,

SD0C =180% — 2% — 24 = 180° — 4u

1 1
(iii) ZDaC = = ZDOC = E(IEIEID - 4><) = 90" - 2x

angle atthe centre is double the angle at the
crcum ference subtended by the same chord
(iv) DC || 40

o ZACD = Z0AC = # (Alternate angles)

By angle sum property,

ZaDC = 180" —2DAaC — ZacD = 180" - (gu':' - zx)— w = a0 + %

Question 49.
In the given figure, AB is the diameter of a circle with centre O. ZBCD = 130°. Find:
(i) £DAB

(i) £DBA
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130

Solution:

i. ABCD is a cyclic quadrilateral
msDAB = 180° - «DCBE

- 180°- 130°
- 50°

ii. In AADB,
mzDAB + mzADE + mzDBA = 180°
=50° + 90° + mzDBA = 180°

=mzDBA = 40°

Question 50.

In the given figure, PQ is the diameter of the circle whose centre is O. Given ZROS = 42°;
calculate ZRTS.
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Solution:

Join PS,
£Ps5Q = o0”
{angle in a semicircle)

&lso, Z5FR = ééRDS

Angle atthe centre is double the angle at the
crcum ference subtended by the same chord

= 45F‘T=%x42':'=21':'

In right triangle PST,
ZPTS = o0 - £SPT
= ZRTS = 9o - 217 = ga”

Question 51.

In the given figure, PQ is a diameter. Chord SR is parallel to PQ. Given that ZPQR = 58°;
calculate

(i) ZRPQ

(i) £STP.
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Solution:

Join PR,
(i 2PRQ = 50"
angle in a semicircle)

In right triangle PQR,

SRPO = 00" — PR = 90” — 58" = 32°

(ijalso, SR ||PQ

ZPRS = ZRPQ = 32¢ (Alternate angles)
In cyelic quadrilateral PRST,

£STP = 180" — #PRS = 1807 — 32" = 148°

Pair of opposite angles in a cydic quadrilateral
are sup plementary

Question 52.

AOD = 60°; calculate the numerical values of:
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AB is the diameter of the circle with centre O. OD is parallel to BC and ZAOD = 60°;
calculate the numerical values of:

(i) ZABD,
(i) £DBC,

(iii) ZADC.
B——

Solution:
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Jain BO.

. 1 1
(i) 268D = = 2800 = == 60" = 30
2 2

Angle atthe centre is double the angle at the
crcum ference subtended by the same chord
(i z2DA = 90"

{angle in a semicircle)

also, ADAD is equilateral [ £OAD = EuEI':')
- Z0DB =90 —£oDa = 90" — 60 = 30”
Also, OD||BC
. ZDBC = £0DB = 30° (4lternate angles)
(i} ZaBC = £4BD + £DBC = 307 +30° = 60"
In cyclic quadrilateral ABCD,

£80C =180% — 2aBC = 180% —80" = 120¢

Pair of opposite angles in a cyclic quadrilateral
are supplementary

Question 53.

In the given figure, the centre of the small circle lies on the circumference of the bigger
circle. If LAPB =75° and £BCD = 40"; find:

(i) ZAOB,
(i) ZACB,
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(iii) ZABD,

(iv) ZADB.

Solution:
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Join AB and aAD.
() 2408 = 224PB = 2 « 75 = 1507

Angle atthe centre is double the angle at the
drcum ference subtended by the same chord

(i) In cyclic quadrilateral AOBC,

£4CB = 180% - 2408 = 180" - 1507 = 30"
Pair of opposite angles in a cyclic quadrilateral
are sup plementary

(i) In cyclic quadrilateral ABDC,

Z8BD = 180° - 2ACD = 1807 - {40':' + 30':'} - 1107

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

{iv) In cyclic quadrilateral AOBD,

£4DB = 1807 - 2408 = 1807 - 1507 = 30"
Pair of opposite angles in a cyclic quadrilateral
are sup plementary

Question 54.

In the given figure, ZBAD = 65°, ZABD =70° and £ZBDC = 45°; find:
(i) £BCD,

(ii)) LACB.

Hence, show that AC is a diameter.
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Solution:

(i} In cyclic quadrilateral ABCD,

ZBCD = 1807 - £paD = 180" - 57 = 115"
Pair of opposite angles in a cydic quadrilateral
are sup plermentary

(i) By angle sum property of AABD,
£aDB = 180" - 65% - 70" = 45°

AgQain, £ZACE = ZADBE = 487

[angle in the same segment)

. ZADC = ZA0B + 2BDC = 45% 4+ 45° - op®
Hence, AC is a semicirde.

(Since angle in a semidrcle is a right angle)
Question 55.
In a cyclic quadrilateral ABCD, ZA: ZC=3:1and £ZB: ZD =1 :5; find each angle of

the quadrilateral.
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Solution:

Let £4& and ZC be 3x and x respectively.
In cyclic quadrilateral ABCD,
Zi+ 20 =180
Pair of opposite angles in a cyclic quadrilateral
are supplementary

= Ax 4+ =180"

. Zb= 135" and £C = 457
Let the measure of £B and £0 be v and Sy respectively.
In cyclic quadrilateral ABCD,
ZB + 2D = 180"
Pair of opposite angles in a cyclic quadrilateral
[are supplementary ]

::»ﬁ_,.r+51,r=18EI':'

. ZB =30 and £D = 1507

Question 56.
The given figure shows a circle with centre O and ZABP = 42°. Calculate the measure of
(i) £PQB

(ii) ZQPB + ZPBQ

P

Q
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Solution:
P
Q
Join AP,

(i} zaPe = 90”

[angle in a semicircle)

. £Bap=90" - 2aBp = 90 - 42 = 48¢
Mow, £PQB = ZBAP = 487
[angle in the same segment)

(i)By angle sum property of ABPQ,
ZOPE + £PBD = 1807 - #PQR = 180" - 48" = 1327
Question 57.

In the given figure, M is the centre of the circle. Chords AB and CD are perpendicular to
each other. If £ MAD =x and £ZBAC =y.

(i) express ZAMD in terms of x.
(ii) express ZABD in terms of y.

(iii) prove that : x =y
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Solution:
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In the figure, M is the centre of the circle,
Chords AB and CD are perpendicular to each other at L.
ZMAD=% and ZBAC=y

(i} In AamMD,

Ma = MD

L EMAD = ZMDA = %
But in AAMD,

ZMAD + £MD & + £AMD = 180°
= %+ %+ LAMD = 1807
= 2u+ ZAMD = 1807

= £AMD = 1807 - 2%
(i) . Arc AD £AMD at the centre and £A4BD at the remaining

(Angle in the same segment)

angle atthe centre is double the angle at the
circurn ference subtended by the same chord
= JAaMD = 2L28RD0

— /ABD = %éﬁ.MD
— SABD = %(IBDD - zx)

= ZaBD =90 - »

AR L O, 2ALC = 90”
In AalC,

o £LAC+ £LCA = 90"

= ZBAC+ 2DAC =907

=y +£DAC = 90"

LosDac=90% -y

We have, ZDAC = ZABD  [angles in the same segment]

. Z8BD =90 -y

(i) we have, Z4BD = 90" - y and £4BD = 50" - x [proved)
no0% -x=00%-y

= K=Y
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Question 61 (old).

In a circle, with centre O, a cyclic quadrilateral ABCD is drawn with AB as a diameter of
the circle and CD equal to radius of the circle. If AD and BC produced meet at point P;
show that ZAPB = 60°.

Solution:

Join O and OC,
In ADCD, OD =00 =D
~ ADCD is an equilateral triangle

. Z0DC = 607
Also, in gyclic quadrilateral ABCD,

ZADC + £ABC = 1807

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

= Z0Da +60" + ZABP = 1807
= Z04D0 + Z£8BP = 1207 [ Oa=0D)

= ZPAB + £4BP = 120"
By angle sum property of APAB,

Z8PB = 180% - 2PAB - £aBP = 180" - 120 = 607

Exercise 17B

Question 1.
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In a cyclic-trapezium, the non-parallel sides are equal and the diagonals are also equal.
Prove it.

Solution:

A cyclic trapezium ABCD in which AB || DC and AC and BD are joined.
To prove —

(1 AD=EBC

(i) AC =ED

Proof:

‘2 Chord AD subtends £ ABD and chord BC subtends ZBDC

ar the circumference of the circle.

But £ ABD = ZBDC [proved]

Chord AD = Chord BC

= AD=BC

Now in AADC and A BCD

DC=0C [commeon |

L CAD = 2 CBD [angles in the same segment]
and AD=EBC [praved]

By Side —Angle — Side criterion of congrunce, we have
. AADC=ABCD [SAS axion]

The corresponding parts of the cengruent triangles are congruent.
S AC=ED [e.p.c.t]

Question 2.
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In the following figure, AD is the diameter of the circle with centre 0. chords AB, BC and
CD are equal. If ZDEF =110°, calculate:
(i) £ AFE,

(i) ZFAB.

Solution:
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Join AE, OB and OC,
()~ AOD is the didmeter,
S AED =300 [Angle in a semi— circle ]
But ZDEF=110° [given]
S L AEF = L DEF - £ AFD

=110°"—-390° =20°
(ii) *.© Chord AB = Chord BC= Chord CD [given]

Equal chords subtends

[equal angles at the cenre]

SLAOB=ZBOC=/ZC0D

But ZAOB+ £BOC+ 2 C0OD = 180" [AOD is a straigth line]
SLZAOB=ZBOC=/ZC0OD=60"
In ADAB, OA = OR

s 2 OAB = 2 0BA [Radii of the same circle ]
But ZOAB+ Z0OBA =18B0"—- ZAOR

=180°-60"

=120°

S Z0AB = £Z0BA =60°

In cyclic guadrilateral ADEF,

£ DEF+ £ DAF = 180°

= ZLDAF = 180" — £LDEF
=180°—-110°
=70°

Now,ZFAB = £DAF+ Z0AB

=70°+60°=130°

Question 3.
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If two sides of a cycli-quadrilateral are parallel; prove thet:
(i) its other two side are equal.
(ii) its diagonals are equal.

Solution:
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Given —
ABCD is a cyclic quadriteral in which AB || DC. AC and BD are its
diagondals.
To prove —
(i AD=EC
(i) AC=EBD
Proof —
(iVAB || DC= £DCA = ZCAB [alternate angles ]

Mow, chord AD subtends ZDCA and chord BC subtends 2 CAB
at the circumference of the circle.

. LDCA = ZCAB [proved]
S.Chord AD = Chord BC or AD =EBC

(i) Now in AABC and AADE,

AB=AFE [cﬂmman]
ZACE=Z2ADB [Angles in the same segment]
EC=AD [pmved]
By Side —Angle — Side criterion of congruence, we have
AACE=AADB [SAS postulate ]
The corresponding parts of the congruent triangles are congruent.
S AC=BD [c.p.c.t]
Question 4.

The given figure show a circle with centre O. also, PQ = QR = RS and ZPTS = 75°.
Calculate:

(i) £POS,
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circle
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(i) £ QOR,

(iii) ZPQR.

Solution:
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Jein OP, OQ, OF and OS5.
"PQ = QR =RS5,
LSPOQ=20Q0R =R0O8 [Equal chords subtends equal angles at the centre ]
Arc PQRS subtends ZPOS at the center and ZPTS at the remaining

part of the circle.
SLAPOS=2PTS =275 =150°

= SPO0Q+ A Q0OR+ AR0OS=150°
150°

= ZPOQ=-ZQOR=/ZR0OS= 50°

in AQPQ, OFP =0Q [radii of the same circle ]
SLOPQ=L00P

Bur ZOPQ+ 2 00P+ £P0OQ =180"
SLLOPO+ L OQF=50"=180"°

= S0PQ+2Z00QP =180"—-50°

= S0OPQ+ A0PQ=130°

=2S0P0=130"

130°

= Z0PQ=/Z0QP = =65°

Similarly we can prowve that

In AOQR,£Z0QR = Z0RQ=E5"

and in ACRS, £ 0ORS=Z0SR =65"

(i) Now £LPOS=150°

()£ QOR =50%nd

iNLPOR = ZPQO+ £ 00QR=65"+65"=130°

Question 5.
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In the given figure, AB is a side of a regular six-sided polygon and AC is a side of a
regular eight-sided polygon inscribed in the circle with centre O. calculate the sizes of:

(i) Z AOB,
(i) £ ACB,

(iii) ZABC.

A

NRSN:
L=

Solution:
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(NArc AB subrends ZAQE ar the centre and
ZACE at the remaining part of the circle.

SLACE= %iADE

Since AE is the side of a regular hexagen,
LAOE=80"

(i) LACE=60"= LACE = % ®EQ" =30°

(iii) Since AC is the side of a regulare octagon,

360 _

LAOC= 45°

Again, Arc AC subtends ZAQC at the centre and
ZABC at the remaining part of the circle.

= LABC = %JAOC

45°

= LABC = =22.5°

Question 6.

In a regular pentagon ABCDE, inscribed in a circle; find ratio between angle EDA and
angel ADC.

Solution:
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Arc AE subtends ZAOE at the centre and
ZADE at the remaining part of the circle.

S LADE= %JAG'E

=L goe
2

=36"° [central angle of a regular pentagon at O]
LADC = ZADE+ Z£BDC
=36"+3E°+72°
SLADEIZADC =36%72 =152

Question 7.

In the given figure. AB = BC = CD and ZABC = 132°, calculate:
(i) ZAEB,

(i) £ AED,

(iii) £ COD.
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Solution:
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In the figure, O is the centre of circle, with AB=BC = CD.

Also, ZABC=132",

(1) In cyclic quadrilateral ABCE

LZABCH+ ZAEC = 180° [sum of opposite angles |

= 132"+ AAEC =180"

= SAEC=180"-132"

= SAEC=48"

Since AB=BC, ZAEB = ZBEC [equal chords subtends equal angles ]

- /AEB= %LAEC

= i1>'<48“'
2

=24°
() Similarly, AB=E8C=CD
LAEE = /ABEC = L CED =24°
ZAED = ZAEB+ ABEC+ A CED

=24"+24°+24"=72"

(il Arc CD subtends £ COD at the centre and
Z CED at the remaining part of the circle.
SLCOD =22 CED

=2xX24°

=48"

Question 8.

In the figure, O is the centre of the circle and the length of arc AB is twice the length of
arc BC. If angle AOB = 108°, find:
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(i) £ CAB,
(ii) LADB.
‘ i
A /
B
D
Solution:
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{i)fein AD and DB.
Arc AB=2 arc BC and £LAOE =180°

S.ZBOC= %.JAGB

= LMIGB"
2

=54°
Mow, Arc BC subtends ZBOC art the centre and
£ CAE ar the remaining part of the circle.

S LCAE= %..-"_"EGC

= Loy
2

=27"
(i) Again, Arc AR subtends £ AOB at the centre and
ZACB at the remaining part of the circle.

S LACE= %LADE

= L ®108°
2

=54°
In cyclic quadrilateral ADBC
LADBE+ £ ACE=180° [sum of opposite angles ]
= /ADE+54" = 180"
= ZADE = 180" —-54°
= /ADE=12¢"°

Question 9.
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The figure shows a circle with centre O. AB is the side of regular pentagon and AC is the
side of regular hexagon. Find the angles of triangle ABC.

A

Solution:
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Join OA, OB and OC

Since AB is the side of a regular pentagen,

LACEB= 360

=72°

Again AC is the side of a regular hexagon,

360°

LAOC= =B0°

But ZAOB+ £AOC+ £ZBOC =360° [angles at a point]
=72°+60"+ ZBOC =360°

= 132°+ ABOC =3E0"

= /ZBOC=360"-132°

= SZBOC=228"

Mow, Arc BC subtends ZBOC at the centre and

ZBAC at the remaining part of the circle.

= ZBAC= %JEOC

= /BAC= % ®Z228°=114°
Similarly we can prowve that
= LZABC= %.{ADC

= SABC = %XEG"=3G"

and
= ACE= %JADE

= ACE= %X?2"=36"

Thus, angles of the triangle are, 114°,30° and 3&°
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-17-circle
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Question 10.

In the given figire, BD is a side of a regularhexagon, DC is a side of a regular pentagon
and AD is adiameter. Calculate:

(i) £ ADC
(i) ZBAD,
(iii) ZABC

(iv) £ AEC.

B D

C
L I S—— =
Solution:
B D
0 C
A b
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Join BC, BO, CO and EOQ

Since BDis the side of a regular hexagon,
ZBOD = % =607

Since DC is the side of a regular pentagoen,
£COoD= 35ﬂ =72°

In ABOD.ZBOD = 60" amd ob = od

S LOBD = A0DBE=60°

(I In AOCD, £COD=72" and OC= 0D

.'.iDDC=%[180"—?2"]

=1 108°
2
=54°
Or,LZADC =54°
(i £ BDO =60 or £BDA =80°
(iNArc AC subrends ZAQC ar the centre and
ZABC at the remaining part of the circle.

S LABC= %‘{A oc

[£AOD -2 COD]

m||—- m||—- m||—-

x(180°-72°)

% 108°

=54°*
(v)ln cyelic quadnlateral AECD
LZAEC+ ZADC =180 [sum of opposite angles ]
= SJAEC+54°=180°
= ZAEC=180"—-54°"
= ZAEC=1267

Exercise 17C

Question 1.
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In the given circle with diametre AB, find the value of x.

Solution:

ZABD = ZACD = 30° (Angle in the same segment)
Now in A ADB,

/ZBAD + ZADB + ZDBA = 180° (Angles of a A)
But ZADB = 90° (Angle in a semi-circle)

. x+90°+30°=180° = x + 120° = 180°

.. x=180° — 120° = 60° Ans.

Question 1.

In the given figure, O is the centre of the circle with radius 5 cm, OP and OQ are
perpendiculars to AB and CD respectively. AB = 8cm and CD = 6cm. Determine the length

of PQ.
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Solution:
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Radius of the circle whose centre is 0 =5cm
op LAE and OQ L CD, AB=8cm and CD =&cm.
Join OA and OC, then DA =0C+5 cm

Since OP LAB, P is the midpoint of AB.
Similarly Q is the midpoint of CD.

In right AOAP,

OAE = G'.fi‘2+»’-‘¢.l5‘2 [Pythagoras Theorem]
= (512 = 0P?+(4) [~ AP=PB= %K8= 4cm)
=25 =0P*+16

= oPP=25-16

= 0oP’=3

= (0P =3cm

Similarly, in right AOCQ,

oc’®=00Q%+CQ? [Pythagoras Theorem]

= (5)" = 0Q%+(3)°

=25=0Q%+3

= 0Q*=25-9

= 0Q°=16

=00 =4cm

Hence, PQ=0P+00=32+4=7cm

Question 2.

In the given figure, ABC is a triangle in which £ BAC = 30° Show that BC is equal to the
radius of the circum-circle of the triangle ABC, whose centre is O.
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Solution:
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Given — In the figure ABC is a triangle in which £A=30°.
To prove — BC is the radius of circumcircle of AABC whose centre
is O.

Construction —Join OB and OC.

Proof:

LBOC=2/BAC=2x30"=60"

Now in AOBC,

OF=0C [Radii of the same circle]

LOBC=Z0CE

But, in ABOC,

LOBC+ ZOCE+ £BOC=180° [Angles of a triangle]

= JOBC+ LOBC+60°=180°

=2 /0BC+60°=180°

=2 /0BC=180"-60"

=2/0BC=120°

120°

= Z0BC= =60°

= /JOBC=/Z0CE= ZBOC=60"

= ANBOC is an equilateral triangle.

= BC=08=0C

But, OB and OC are the radii of the circum — circle.
S.BC is also the radius of the circum — circle.

Question 3.
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Prove that the circle drawn on any one a the equalside of an isoscele triangle as diameter
bisects the base.

Solution:

C :D-I‘ B

Given — InAABC,ABE=AC and a circle with AE as diameter is drawn
which intersects the side BEC and D.

To prove — [ is the mid point of BC.

Construction — Join AD.

Froof — Z1=30° [Angle in a semi circle]

But Z1+ 22 =180° [Linear pair]

S22 =907

Now in right AABD and AACD,

Hyp.AE= Hyp . AC [Given}

Side AD=AD [Common]

.. By the Right Angle — Hypotenuse — Side criterion of congruence, we have
MAABD=ANACD [RHS criterion of congruence]

The corresponding parts of the congruent triangles are congruent.
SBD=DC [c.p.c.t]

Hence D is the mid point of BC.

Question 3 (old).
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The given figure show two circles with centres A and B; and radii 5 cm and 3cm
respectively, touching each other internally. If the perpendicular bisector of AB meets the
bigger circle in P and Q, find the length of PQ.

Solution:
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Join AP and produce AB to meet the bigger circle at C.
AB=AC-BC=5cm-3cm=2cm.
But, M is the mid — point of AEB.

2
SAM=—=1
> cm

Now in right AAPM,

AP? = MP? + AM? [Pythagoras Theorem]
= (G =MP* +1°

= 25=MP*1

= MP*=25-1

= MP? =24
#MP=@=M=2£cm

L PQ=2MP=2x26=4\6cm

= POQ=4x245=9.8cm

Question 4.

In the given figure, chord ED is parallel to diameter AC of the circle. Given £ CBE = 65°,
calculate ZDEC.
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65°

®
)

E D

Solution:
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Join OE.

ArceC subtends ZEOC at the centre and £EEC at the remaining
part of the circle.

LZEOC=2/EBC=2x65"=130°.

Now in AOEC,0E=0C [Radii of the same circle]
L LOEC= Z0CE

But, in AEOC,

LOEC+ ZOCE+ LEOC=180° [Angles of a triangle]
= OCE+ LOCE+ £ZEOC= 180"

=2 /0CE+130"=180°

=2 /0CE=180"-130°

=2 /0CE=50"
= Z0CE= 5,3 =25°

SACHED [given]
S LDEC=Z0CE [Alternate angles]
= LDEC=25"

Question 5.
The quadrilateral formed by angle bisectors of a cyclic quadrilateral is also cyclic. Prove
it.
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Solution:

Given — ABCD is a cyclic quadrilateral and PQRS is a
quadrilateral formed by the angle

bisectors of angle £ZA,ZE8,Z2C and ZD.

To prove — PQRS is a cyclic quadrilateral.

Proof — In AAPD,

LPAD+ ZADP+ ZAPD=180" ..(1)

Similarly, IN ABQC,

LQBC+ ZBCQ+ LBQC=180" ..(2)

Adding (1) and (2), we get

LPAD+ ZADP+ ZAPD+ LQBC+ £BCOQ+ £BQC =180+ 180°
= SPAD+ LZADP+ ZQBC+ LBCQ+ LAPD + LBQC=360" ....(3)
But ZPAD+ ZAADP+ ZQBC+ ZBCQ= %[JA + B8+ £C+ £D]

= é x 360°=180°

L LAPD+ £BQC=360°-180"= 180" [from(3)]
But these are the sum of opposite angles of quadrilateral PRQS.
SoQuad. PEQS is a cyclic quadrilateral.

Question 6.
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In the figure, ZDBC = 58°. BD is a diameter of the circle. Calculate:

(i) £BDC
(ii)) £BEC
(iii) £LBAC
A
D
C
E
Solution:
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(i) Given that BD is a diameter of the cirde,
The angle in a semicirde iz a right angle.

L £BCD = 9re
Also given that #DBC = 58
In ABDC,

ZDBC + £BCD + ZBDC = 1807
= 58"+ 907 + LBDC = 18Cr
= 145~ + ZBDC = 180"

= BDC = 1807 - 1450

= /BDC = 320

(i) We know that the opposite angles of a cyclic guadril ateral are
supplementary,
Thus, in oyclic quadrilateral BECD,
LBEC + #BDCTC = 1807
= <BEC+ 327 = 18(F
= £BEC = 180° - 32°
= SBEC = 148°

(i) In cydic quadrilateral ABEC,
ZBAC+ ZBEC = 180F
= SBAC 4+ 1487 = 180°
= /BAC = 1807 - 148
= ABAC = 32°

Question 7.

D and E are points on equal sides AB and AC of an isosceles triangle ABC such that AD
= AE. Provet that the points B, C, E and D are concyclic.

Solution:
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B C

Given —In AABC, AB=AC and D and Eare points on AB and AC
such that AD=AE. DE is joined.

To prove B,C,E,D are concyclic.

Proof — In AABC,ABE=AC

S LB=ZC [Angles opposite to equeal sides]
Similiarly, In AADE, AD=AE [given]

S LADE= LZAED [Angles opposite to equal sides]
In AABC,

AP AE

" AB AC

~DE| BC

S LADE= B [corresponoding angles]

But £E=2C [proved]

SExt. ZADE=its interior opposite £C

S.BCED is a cyclic quadrilateral.

Hence B,C,Eand D are concyclic.

Question 7 (old).
Chords AB and CD of a circle intersect each other at point P such that AP = CP.

Show that: AB = CD.
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Solution:
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Given — Two chords AB and CD intersect
each other at P inside the circle
with centre O and AP=CF
TO prove —AE=CD
Frood — Two chords AB and CD intersect each other inside the
circle at F.
AP PE=CPx PD
L AP _ D
CP PB
But AP=CP (1) [given]
S PD=PEor PE=FD ...(2)
Adding (1) and (2)
AP+ FE=CP+ PD
= AE=CD

Question 8.

In the given rigure, ABCD is a cyclic eqadrilateral. AF is drawn parallel to CB and DA is
produced to point E. If £ ADC =92°, Z FAE = 20°; determine £ BCD. Given reason in
support of your answer.
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55 E
F

Solution:

@ B
In cyclic quad. ABCD,

AF||CBand DA is produced to E such that ZADC =92 and £LFAE=20"°
Now we need to find the measure of ZBCD
In cyclic quad. ABCD,

LB+ ZD=180°

= B+92°=180°

= /B=180"-32°

= /B=88"°

Since AF || CB, £ZFAB= ZE=288"

But, ZFAE=20" [given]

Ext./BAE= ZBAF + ZFAE

=88 +22°=108°

But, Ext.ZBAE= ZECD

S ZBCD=108°

Question 9.
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If | is the incentre of triangle ABC and Al when produced meets the cicrumcircle of
triangle ABC in points D. if Z BAC = 66° and £ = 80o.calculate:

(i) £ DBC

(ii) £ I1BC

(iii) £ BIC.

B

Solution:
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Join DEand DC, IBand IC,
LBAC=66", LZABC=280° | is the incentre of the AABC,
(i) Since ZDBC and £ DAC are in the same segment,

LDEC=ZDAC

But, ZDAC = éiEAC= é x b6 =33"°

S LDBC=33°

(i) Since | is the incentre of AABC, IB bisects ZABC

L LIBC= %z_"AEC= é x 80°=40°

(iif) . £BAC=66" and £ZABC=280°

In AABC, ZACE= 180" - (ZABC+ ZBAC)
= /JACE=180"-(80"+66%

= JACE=180"-(156%

= JACE=34°

Since IC bisects the ZC,

1 1 o a
..iICE—E‘f_’C—?xaﬂr =17
Now in AIBC,

ZIBC+ ZICB+ ZBIC=180°
=40°+ 17"+ ZBIC=180°
=57+ ZBIC= 180"

= /BIC=180"-57°

= /BIC=123°

Question 10.

In the given figure, AB = AD = DC = PB and £ DBC = x°. Determine, in terms of x:
(i) £ ABD,
(ii) £ APB.

Hence or otherwise, prove thet AP is parallel to DB.
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Solution:
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Given — In the figure, AB=AD=DC= PBand DEC ="
Join AC anad BD.

To find : the measure of ZABD and £ZAFE.

Froof . ZDAC=ZDBEC=X [angles in the same segment]
But £DCA=ZDAC=X [-AD=DC]

Also, we have, ZABD = ZDAC [angles in the same segment]
In AABP, ext. LABC = LZBAP+ LAPE

But, £ZBAP= ZAFEB [-AE=EF]

2xX=LAPBE+ LZAPE=2ZAPB

S2LAPE=2X

= LAPE=X

S ELAPE= £ZDBC =X,
But these are corresponding angles
~AP| DB

Question 11.

In the given figure; ABC, AEQ and CEP are straight lines. Show that ZAPE and £ CQE
are supplementary.
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Solution:

Given — In the figure, ABC,AEQ and CEP are straight line
To prove — ZAPE+ ZCQE= 1807

Construction — Join EB

Proof — In cyclic quad.ABEP,

LAPE+ ZABE=180° ... (1)

Similarly, in cyclic quad.BCQE,

LCQE+ LACBE=180"...... (2)

Adding (1) and (2),

LAPE+ ZABE+ LCQE+ ZACBE=180°+180°=360"
= SJAPE+ ZABE+ ZCBE=360"

But, ZABE+ ZCBE=180° [Linear pair]

S AAPE+ ZACQE+ 1807 =360°

= JAPE+ ZACQE=360°-180"=180°

Hence ZAPE AND ZCQE are supplementary.
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Question 12.

In the given, AB is the diameter of the circle with centre O.

C

O
&

B D

If £ ADC = 32°, find angle BOC.

Solution:
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Arc AC subtends ZAQC at the centre and ZADC at the remaining part
of the circle

S LADC=22ADC

= A0C=2x32"=64°

Since ZAQC and ZBOC are linear pair, we have
ZAOC+ LBOC=180°

= 64"+ ZB0OC= 180"

= /BOC=180°

= /BOC=180"-64"

= /BOC=116°

Question 13.

In a cyclic-quadrilateral PQRS, angle PQR = 135°. Sides SP and RQ prouduced meet at
point A: whereas sides PQ and SR produced meet at point B.

If ZA: ZB =2 : 1;find angles A and B.

Solution:
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FQRS is a cyclic quadrilateral in which £PQR=135"
Sides SFPand REQ are produced to meet at Aand
Sides PQ and SR are produced to meet at B.
LA=/L6=21

let ZA=2xthenZE—x

Now, in cyclic quad.PQRS,

Since, ZPQR =135, /5=180" - 135" =45%"°

[Since sum of opposite angles of a cyclic quadrilateral are supplementary]
Since, ZPQR and £PQA are linear pair,

ZPQR+ £PQA=180°

= 135"+ ZPQA= 180"

= /POA=180"—-135"=45"

Now, in A PEBS,
LP=180"—-(45"+x)=180"—-45" - x=135"—-x ...(1)
Again, in APQA,

Ext.£P=/APQA+ ZA=45"+2x w(2)
From (1) and (2),

45° +2x =135 - x

=2x+x=135"-45"°

= 3x =90°

= x =30"

Hence, ZA=2x=2x30"=60"

and £B=x=30°

Question 17 (old).

If the following figure, AB is the diameter of a circle with centre O and CD is the chord
with lengh equal radius OA.

If AC produced and BD produed meet at point p; show that ZAPB = 60°
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Solution:
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Given —In the figure,AE is the diameter of a circle with centre O.
CD is the chord with lengh equal radius OA.

AC and BD produced meet at point P

To prove . LAPE=60"

Construction — Join OC and QD

Froof —We have CD=0C=00D [given]

Therefore, AOCD |5 an equilateral triangle

L L0CD=/0DC= /ZCOD=60"

In ANAOC,0A=0C [radii of the same circle]

L LA= /1

Similarly, in ABOD,QB= 00D [radii of the same circle]
S LBE= 2

Now, in cyclic quad.ACDE,

since, ZACD + ZE=180°

[Since sum of opposite angles of a cyclic quadrilateral are supplementary]
=60"+ 21+ £E=180°

= /1+ /ZB8=180"-60°

=1+ 28=120°

But, £1=2A

LA+ LB=120° (1)

Now, in AAPE,

P+ LA+ ZB=180° [Sum of angles of a triangles]
= P+ 120°=180°

= /P=180"-120° [from (1)]

= /P=60" or LAPE=60"

Question 14.

In the following figure, ABCD is a cyclic quadrilateral in which AD is parallel to BC.
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If the bisector of angle A meet BC at point E and the given circle at point F, prove that:

(i) EF =FC
(ii) BF =DF
Solution:
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Given — ABCD is a cyclic guadrilateral in which AD| BC
Bisector of £ZA meets EC at E and the given circle at F.
DF and BF are joined.
To prove —
(i EF=FC
(i) BF =DF
Froof — ABCD is a cyclic quadrilateral and AD | BC
mAF s the bisector of £A, ZBAF = ZDAF
Also, £ZDAE= ZBAE
SDAE= ZAEE [Alternate angles]
(Nin A ABE, ZABE=180" -2 ZAEB
SCEF=ZAEE [Vertically Opposite angles]
LADC=180°"- ZABC=180"-(180° -2 ZAEB)
LADC =2 ZAEER
LAFC=180"- ZADC

= 180° -2 ZAEEB [Since ADCF is a cyclic quadrilateral]
LECF=180"-(LAFC+ £CEF)

= 180" - (180" -2 £LAEE+ £AEE)

= LAEE
S EC = EF
(). Arc BF = Arc DF [Equal arcs subtends equal angles]
= EF=DF [Equal arcs have equal chords]
Question 15.
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ABCD is a cyclic quadrilateral. Sides AB and DC produced meet at point e; whereas sides
BC and AD produced meet at point F. | f £ DCF : ZF: ZE =3 :5:4, find the angles of
the cyclic quadrilateral ABCD.

Solution:
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Given — Ina circle, ABCD is a cyclic quadrilateral AB and DC
are produced to meet at Eand BC and AD are produced to meet at F.
LDCR LR ZE=3.5:4
let ZDCF=3X,£F=5x,£LE=4x
Now, we have to find, ZA, ZB,2C AND ZD
In cyclic quad. ABCD, BC is produced.
S LA= LADCF=3x
In ACDF,
Ext.ZCDA=ZDCF+ £ZF=3x+5x=8x
In &BCE,
Ext.ZABC=/ABCE+ £E [£LEBCE= ZDCF,vertically cpposite angles]
=/LDCF+ £ZE
=3x+dx=7x
MNow, in cyclic quad ABCD,
since, ZB+ ZD=180°

[Since sum of opposite of a cyclic quadrilateral are supplementary]
=7x+8x=180°
= 15x=180°
180%
15
L LA=3x=3x12"=36"
LE=7x=7x12"=84"
LC=180"-ZA=180"-36"=144°
LD=8x=8x12"=596"

12°

Question 16.

The following figure shows a cicrcle with PR as its diameter. If PQ =7 cm and QR = 3RS =
6 cm, Find the perimetre of the cyclic quadrilateral PORS.
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Solution:

In the figure, PQRS is a cyclic quadrilateral in which PR is
a diameter
PQ=7cm
QR=3RS=6cm
IRS=6cm=R5=2cm
Now in APQR,
Z£0Q=90° [Angles in a semi circle]
- PR = .fJCJ2 + QRE [Pyvthagoras Theorem]
=7? +6°
=49+ 36
=85
Again in right APSQ,PR? = PS® + RS?
= 85 = PS? + 22
~ PS? =85 —4=81=(9)°
SPS=8cm
Now,perimeter of quad.FQR5=PQ+ QR+ R5+ 5P
=7 +9+2+6)cm
=24

Question 17.
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In the following figure, AB is the diameter of a circle with centre O. If chord AC = chord
AD.prove that:
(i) arc BC = arc DB
(ii) AB is bisector of £ CAD.
Further if the lenghof arc AC is twice the lengthof arc BC find :
(a) £ BAC

(b) Z ABC

%
A b B
D

Solution:
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Given — In a circle with centre O, AE is the diameter and AC and
AD are two chords such that AC=AD.
To prove:(i)arc EC=arc DE
(i) AB is the bisector of ZCAD
(Hin If arc AC="2arc BC, then find
() £LBAC (b) LABC
Construction : Join BC and BD
Proof. In right angled AABC and AABD
Side AC=AD [given]
Hyp.ABE=AEB [common]
.. By Right Angle — Hypotenuse — Side criterion of congruence,
AABC=AAED
(i) The corresponding parts of the congruent triangles are congruent.
S.BC=ED [c.p.c.t]
sArc BC=ArcBD [equal chords have equal arcs]
(i) £BAC= £BAD
SAB s the bisector of LCAD
CHin If Arc AC=2 arc BC,
then £LAEC=2 ZEAC
But ZABC + LBAC=90"°
= 2 /BAC+ ZBAC=90°

=3 /BAC=90"
= /BAC= 9:3 =30°

LABC=2/ABAC= LABC=2x30"=60°
Question 18.
In cyclic quadrilateral ABCD; AD = BC, £ =30° and £ =70°; find;
(i) £ BCD
(ii)) £BCA
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(iii) ZABC
(iv) Z ADC

Solution:
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ABCD is a cyclic quadrilateral and AD = BC
LBAC=30° ZCBD=70"

We have
LDAC= ZCED [angles in the same segment]
= /DAC=70° [~ ZCBD=70"]

= /BAD= ZBAC+ ZDAC=30"+70"=100° ..... (1)

Since the sum of opposite angles of cyclic quadrilateral is supplementary
ZBAD+ ZBCD=180°

= 100°+ ZBCD=180° [from (1]

= /BCD=180°-100"=80°

Since AD=BC,ZACD= ZBDC [Equal chords subtends equal angles]

But LFACE=ZADE [angles in the same segment]

L LACD+ LACE= £LBDC+ ZADE

= /BCD= /ZADC=280°

But in ABCD,

LZCBD+ ZBCD+ ZBDC=180° [angles oaf a triangle]

= 70°+80°+ LBDC=180°

= 150"+ ZBDC=180°

S ZBDC=180°-150"=30°

= JACD=30° [ ZACD= £BDC(C]

L LBCA= ZBCD - ZACD=80"-30"=50°
Since the sum of opposite angles of cyclic quadrilateral is supplementary,
ZADC+ LABC=180°

= 80"+ LZABC=180°

= JABC=180"-80"=100°

Question 19.

In the given figure, ZACE = 43° and Z = 62°; find the values of a, b and c.
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MNow, ZACE=43" and £ZCAF=62°
In AAEC,

SLACE+ L CAE+ £ZAEC = 180°
=43"+62"+ SAEC =180°

= 105°+ £ZAEC = 180"

= AFC=180°"-105°"=75"

Now, ZABD + £ AED = 180°

|:Gpp05a'te angles of a cw:h'c}
guad and £LZAED = £AEC

=a+75"=180"

=q=180"—-75"

=q=105°

ZEDF = £BAE [angles in the alternate segments ]
Sc=62°

In ABAF,a+62°+ b =180°

= 105°+62°+h =180°

= 167°+h =180"°

=h=180"—-167"=13"

Hence, 1 =105 b =13" and c=82"

Question 20.

In the given figure, AB is parallel to DC, ZBCE = 80° and £ BAC = 25°
Find

(i) £ CAD
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(i) £ CBD

(iii) £ ADC

Solution:
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In the given figure,

ABCD is a cyelic quad in which AB||DC
SABCD s an isosceles trapezium
SLAD=BC

i oin BD and we have,

Ext. ZBCE= /BAD [Extermr angle of a cyclic qud is :|

equal to interior opposite angle
.. ZBAD =80° [ £ZBCE=80"]
Bur £ BAC =25"°
L CAD = ZBAD - ZBAC
=g0"—25"
=E5"
(i CBD = 2 CAD langle of the same segment]
=E55"
(iNnsADC = ZBCD langles of the isosceles trapezium)
=180°"—-2BCE
= 180" —80"
=100°

Question 21.

ABCD is a cyclic quadrilateral of a circle with centre o such that AB is a diameter of this
circle and the length of the chord CD is equal to the radius of the circle..if AD and BC
produced meet at P, show that APB =60°

Solution:
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In a circle, ABCD is 0 cyclic quadrilateral in which

AE is the diametre and chord CD is equal to the radius

of the circle

To prove — £LAPE = 60"

Construction — Join OC and OD

Proof — Since chord CD=C0O=DO [radii of the circle]
LADOC is an equilateral triangle

S LDOC=Z£0DC=£DC0O=60"°

Llet ZA=x and £EB=y

Since OA =0B=0C=0D [radii of the same circle ]
SLLODA = Z0AD = x and

L OCBE=Z0BC=y

SLAOD=180"-2x and LBOC=180"—-2y

But ACE is a straight line

S LAOD+ £BOCH £ COD=180°

= 180°-2x+180°—2y+60°=180°

=2x+2y=240"

= x+y=120°

But ZA+ 2B+ 2ZP=180" [Angles of a triangle ]
= 120"+ £ZP= 180"

= /ZP=180°"—-120°

= P =g0"

Hence £ AFPE=60°
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Question 22.

In the figure, given alongside, CP bisects angle ACB. Show that DP bisects angle ADB.

C

Solution:

Given — In the figure, CP is the bisector of ZABC

To prove —DP is the bisector of £ZADB

Proof —Since CPis the bisector of £ZACE

SELACP= ZBCP

Bur L ACP=.ADF [Angles in the same segment of the circle]
and ZBCP = ZBDP

Bur ZACP = 2BCP

S ADP = £BDP

SDP s the bisector of ZADE

Question 23.

In the figure, given below, AD = BC, Z BAC = 30° and £ = 70° find:
(i) £ BCD

(ii) £ BCA

(iii) £ ABC

(iv) ZLADC
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In the figure, ABCD is a cyclic quadrilateral
AC and BD are its diagonals.
ZBAC=30"and LCBD=70"
Mow we have to find the measures of
£BCD,£ZBCA,£LABC and £LADB
We have £ CAD=ZCBD=70° [Angles in the same segment]
Similarly, £ BAC = ZBDC =30°
S ELBAD = ZBACH L CAD
=30°+70"°
=100"
(Nhow £ BCD+ ~BAD = 180° [opposite angles of cyclic quadrilateral]
= SBCD+ £ BAD =180°
= SBCO+100°=180"
= /BCD=180"-100°

= ABCD=80"
(11Since AD=BC, ABCD is an isosceles trapezium and AB || DC
ZBAC=2ZDCA [alternata angles]
= SDCA =30°
SEAABD = ADAC=30" langles in the same segment]
SLLBCA = LBCD - ZDAC
=gB0"-30°
=50°
iNLABC = ZABD+ £ CBD
=30°+70°
=100°
hviZADE = ZBCA =50" langles in the same segment]
Question 24.

In the figure given below, AD is a diameter. O is the centre of the circle. AD is parallel to
BC and ZCBD = 32°. Find :

(i) £0BD
(i) ZAOB

(iii) ZBED (2016)
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Solution:

i. AD is parallel to BC, i.e., OD is parallel to BC and BD is transversal.

= £Z00B = ZCBD=32° ... (Alternate angles)
In ACBD,

oD =0B .[Radi of the same circle)

= 2008 = Z0BD = 227

i ADIsparallel oBC,i.e., ADisparallel toBC and OB is transversal
= SA0B = ZOBC .. (Alternate angles)
= <0BC = ~Z0BD + ZDBC
= SO0BC =327+ Z2°
= SO0BC = 647
= SA0B = 647
. In AQAB,
o8 = 0B ....[Radii of the same circle)
= L0AB = ZOBA = x(say)
= Z0AB + Z0BA + ZADB = 180F
= x+ x+ 040 = 180P
= Dx = 180° — 647
= Jdw=11e"
= x = 58"
= Z0AB = 5&°
e, ZDAB = 58°
= <DAB = ZBED = 58° ... (Anglesinscribedin the same arc are equal )

Question 25.

In the figure given, O is the centre of the circle. ZDAE = 70°. Find giving suitable
reasons, the measure of

i. ZBCD
ii. ZBOD

iii. Z0BD
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Solution:

/DAE and ZDAB are linear pair

So,

ZDAE + ZDAB = 180°

..ZDAB =110°

Also,

/ZBCD + ZDAB =180°...... Opp.- Angles of cyclic quadrilateral BADC
S.ZBCD=70°

ZBCD =12 ZBOD...angles subtended by an arc on the centre and on the circle
.. ZBOD =140°

In ABOD,

oB=0D...... radii of same circle

So,

£Z0BD =Z0DB...... isosceles triangle theorem
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£0BD + £Z0DB + ZBOD =180°...... sum of angles of triangle
2/0BD = 40°

£0BD = 20°

_X_
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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