Circles

Exercise 17A

Question 1.

In the given figure, O is the centre of the circle. ZOAB and 2OCB are 30° and 40°
respectively. Find 2AOC. Show your steps of working.
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Solution:
Join AC.

Let ZOAC = ZOCA = x (say)
ZA0C = 180° -2y
Alsa, ZBAC = 30° +x

ZBCA = 409 + »
In AABC,

ZABC = 180° - /BAC - ZBCA
= 180° - {300 + x) L ‘400 " x) = 110° - 2%
Now, ZAOC =2 ZABC



angle atthe centre is double the angleat the
crcumn ference subtended by the same chord

- 1EIEI':'—2><=2{11EI':'—2><)
= 2% = 40°
w = 20"

ZH0C =180 -2 w20% = 1407

Question 2.
In the given figure, 2BAD = 65°, ZABD = 70°, «BDC = 45°
(i) Prove that AC is a diameter of the circle.

(i) Find £ACB.
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Solution:
(i1 In ALBD,

ZOAB+2ABD + £ADB = 120°

=65+ S0P+ ZADB = 120°

=135+ £ADB = 180"

= A0B = 180° - 135° = 45°

Mow, £ADC = ZADB + £BDC = 457 4+ 457 = 90°

Since ZADC is the angle of semidrde, =0 AC is a diameter of the drde,

(i) «ACB = 2ADBE  ....{angles in the same segment of a drde)
= JACE = 45°
Question 3.

Given O is the centre of the circle and 2ZAOB = 70°. Calculate the value of:
(i) 2 OCA,
(i) zOAC.
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Solution:

Here, ZAOB = 2ZACB

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

= FRCR: =255 1950

Now, OC = 0A (Radii of same circle)

= ZOCA = ZOAC = 359

Question 4.

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



Solution:

(i)

() Here, b = 11300

2
Angle at the centre is double the angle at the
cdrcum ference subtended by the same chord
= b = 65"

Now, a+b =180"
(Opposite angles of a cyclic quadrilateral are suplementary)

= a=180% =669 =1159
(iyHere, c = % Re flex (1 120)

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

= C= %x(3600 -1120) =124°



Question 5.

In each of the following figures, O is the centre of the circle. Find the value of a, b, ¢ and
d.
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Solution:
(i)
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() Here, ZBAD = 90° {4ngle in a semicircle)
£BD4 =907 - 35% - geh
AgQain, a= ZACE = #BDA = 557
Angles subtended by the same chord on the circle
are equal
(iyHere, ZDAC = ZCBD = 257
Angles subtended by the same chord on the circle
are equal
sgain, 120 = b + 25"
In a triangle, measure of exteriar angle is equal to
the sum of pair ofopposite interior angles
= b =gg”
i) 2408 = 22408 = 2 x 507 = 1007
Angle atthe centre is double the angleat the
darocum ference subtended by the same chord

&lso, Op = 0B
= S0OBA = £048B =

180" - 100"
Ce
(iv] ZA4PB = gg" [4ngle in a semicircle)

= 4n"

ZB AP = 90” - 45" = 45"

Mow, d=2ZBCP =2BAP = 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. 07 and O3 are the centres of two circles.

D, B G

0, 0Oy

Solution:

D, \C

£DBA =90 and «CBa = 90"
(Angles in a semicircle is a right angle)
4dding both we get,

ZDBC = 180°

~ D,B and C form a straight line.

Question 7.

In the figure given below, find :
(i) « BCD,

(i) « ADC,

(iii) « ABC.
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Show steps of your working.

Solution:

>
[

() £BCD +£BAD = 180°

‘Sum of opposite angles of a cyclic quadrilateral is 1800)

= ZBCD=180%-105%2:= 759
(i) Now, AB || CD

ZBAD + £ADC = 1807
(Interior angles on same side of parallel linesis 1800)
= £aDC = 180% - 1057 = 757
(i) zaDC + £ABC = 180°

{Sum of opposite angles of a cyclic quadrilateral is 1800)

— ZABC= 1809 - 75% = 1959



Question 8.

In the given figure, O is centre of the circle. If £ AOB = 140° and 2 OAC = 50°, find:
(i) 2 ACB,

(i) « OBC,
(iii) « OAB,
(iv) CBA
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Solution:

Here, £ACE = %Reﬂex[zma} - %(350“- 140':') ~110%

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

Mow, OA = OB (Radii of same circle)

120" - 140"

ZOBA = SOMR = ik

Zcab =50% - 20 = 20"

In ACAR,
Zeha =180 - 110 - 20 = 407
ZOBC = ZCRA + 2084 = 40 +20% = a0”



Question 9.

Calculate :

(i) « CDB,

(i) « ABC,

(iii) « ACB.
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Solution:
A
%
D C
B
Here,

ZCDB = £ZBAC = 49°

ZABC = £ADC = 43°
Angles subtended by the same chord on the circle
are equal

By angle - sum property of a triangle,
£ACB = 180° - 499 - 43° - gg°



Question 10.

In the figure given below, ABCD is a cyclic quadrilateral in which 2 BAD = 75°; 2 ABD =
58° and £ADC = 77°. Find:

(i) 2 BDC,

(ii) 2 BCD,
(iii) 2 BCA.

D

Solution:

() By angle- sum property of triangle ABD,
£5DB =180" - 757 - 587 = 47"

. ZBDC = £ADC- £4DB = 77° - 479 = 30°
(i) zBAD +£BCD = 180°

(Sum of oppositeangles of a cyclic quadrilateral is 180"



(i) ZBCA = ZADB = 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
(ii) 2 AEB

Solution:

Since ZACB and ZADB are in the same segement,



ZADB=sACR=a0"
Join Q& and OB,

Here, £A0B = 2Z4CE = 2x60° = 120"
£ AEB = %Re flex (£ 40B) = %(350” - 120°) - 120°

angle at the centre is double the angle at the
arcum ference subtended by the same chord

Question 12.

Given—z« CAB = 75° and « CBA = 50°. Find the value of 2 DAB + 2 ABD

C

Solution:

In AABC, ZCBA=50%, zC 4B = 75°



£HCE =180 - [£CBA+ZCAR)

—1g0°- (50':'+ ?5':')

120” - 1258
= 55"
But £4DE = #ACE = 557

Angles subtended by the same chord on the drcle
are equal

Mow consider AABRD,
D AR+ 2ABD+2ADR=180"
= sDaB+-4BD+55=180"
= sDAB+-4BD=150" - 557
= sDAB+28BD=125"

Question 13.
ABCD is a cyclic quadrilateral in a circle with centre O.
If « ADC = 130°; find 2 BAC.

C

Solution:

D—7



Here, £aCE = og¥
[angle in a semicircle is a right angle)
also, <aBC =180 - £aDC = 180" - 120" = so”

Pair of opposite angles in a cydic quadrilateral
are sup plementary

By angle sum property of right triangle ACE,
ZBAC = 907 - zppC = 90" - 507 = 40°

Question 14.
In the figure given below, AOB is a diameter of the circle and 2 AOC = 110°. Find « BDC.

Solution:

Join AD.
1 1 0 o
Here,AADC=§AAOC=§x110 =55

angle atthe centre is double the angleat the
circum ference subtended by the same chord

Also, £4DB = 90”
{Angle in a semidrcle is a right angle)

.. ZBDC = 909 - 2ADC = 909 - 559 = 35°



Question 15.

In the following figure, O is centre of the circle,
£ AOB = 60° and « BDC = 100°.

Find 2 OBC.

Solution:

Here, ZACE = %moa = %x 60° = 30°

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

By angle sum property of ABDC,
. «ZDBC =180° - 100° - 30° =50°
Hence, Z0BC = 507

Question 16.
ABCD is a cyclic quadrilateral in which « DAC = 27°; « DBA = 50° and « ADB = 33°.

Calculate :
(i) 2 DBC,

(ii) « DCB,
(iii) « CAB.



Solution:

C
D _—
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B
() zDBC = 2DAC = 27°

Angles subtended by the same chord on the circle
are equal

(i) £ACB = £ADB = 339
ZACD = £ABD = 50°

Angles subtended by the same chord on the circle
are equal

. ZDCB = ZACD + ZACB = 509 +33%9 = g3°
(i) 2D 4B + 2DCB = 180°

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

= 27° + zcaB +83° = 180°
= £CAR = 180° - 110° = 70°

Question 17.
In the figure given alongside, AB and CD are straight lines through the centre O of a
circle. If ZAOC = 80° and «CDE = 40°. Find the number of degrees in:

(i) 2DCE;
(ii) 2ABC.



Solution:

(i) Here, ZCED = 90"

(Angle in a semicircle is aright angle)
© ZDCE =90"- £CDE = 90" - 40" = 50°
. ZDCE = £0CB = 50°

(i) In aBOC,

ZB0C = ZOCB + ZOBC

Exteriorangle ofa 4 is equalto the sum of pair of interior
opposite angles

— £0BC = 80° - 50° = 30° [moc - 809, given]

Hence, ZABC = 307

40°




Question 17 (old).
In the figure given below, AB is diameter of the circle whose centre is 0. Given that:
2 ECD =2 EDC = 32°.

OE

Show that 2 COF = 2 CEF.

Solution:

OE

Here, ~COF= 2SCDF = 2 x 32" = 64" - - - i)

drocum ference subtended by the same chaord
In AECD,

ZCEF = ZECD + £EDC = 22% 4+ 227 =64 - - - (i)

[Angle at the centre is double the angle at the ]

Exterior angle of a A is equalto the sum of pair of interior
[DppDSitE angles ]
From [ and (i), we get

JC0OF = 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:

Join OB,

Then £0B4 = 90"

(angle in a semicircle is a right angle)

ie. OB L AE

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

~ AB = BE

Question 19.
In the following figure,

(i) if BAD = 96°, find BCD and
(ii) Prove that AD is parallel to FE.

A B b

96"




Solution:

o 96°

() ABCD is a cyclic quadrilateral

. ZBAD + £BCD = 1807

Pair of opposite angles in a cydic quadrilateral
are sup plementary

= £BCD = 180° - 96" = 84"

. ZBCE =180" - 84° = 96"

Similarly, BCEF is a cyclic quadrilateral

- ZBCE + £BFE = 180"

Pair of opposite angles in a cydic quadrilateral
are sup plementary

= £BFE = 180" - 96" = 84"

(i) Now, ZBAD + £BFE = 967 +84° = 180°

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

Solution:



(i Let ABCD be aparallelogram, inscribed in a circle,
NMow, £BAD = SBCD

[DppDSite angles of a parallelogram are equal]

and ZBAD + SBCD = 1g0Y

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

180"
2
|1y, the other two angles are 90% and opposite pair of sides
are equal,
ABCD is arectangle

SBaD = JBCD = = ag”

[ii} Let ABCD be arhom bus, inscribed in a circle,
Mow, ZBAD = LBCD
(Opposite angles of a rhombus are equal)

and £BAD + £BCD = 180"
Pair of opposite angles in a cyclic quadrilateral
are sup plementary

150"
ZBAD = ZBCD = — = an”
[l Iy, the other two angles are 0% 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.

B\-/C

Solution:

Here, AB = AC
=B = ZC
- DECB is a cyclic quadrilateral.

[In a triangle, angles opposite to equal sides are equal]
Also, 2B + ZDEC = 1807 ---{1)

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= ZC+£DEC =180 [from (1}]
But this is the sum of interior angles
on one side of a transversal.

DE || BC
But ZADE = £B and £AED = £C  [corresponding angles |
Thus, ZADE = ZAED
= AD = AE
= AB - AD = AC - AE [ AB = AC)
= BD = CE
Thus, we have, OE ||BC and BD = CE
Hence, DECB 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:

Let O and O' be the centresof two inter secting circles , where
points of inter section are P and Q and PA and PB are their
diameters respectively,
Join PQ, AQ and QB.
Z80P = 90° and  #BQP = ap®
{angle in a semicirde is aright angle)
4dding both these angles,
ZAQP + ZBQP = 180° = £AQB =180°
Hence, the points &, Q and B are collinear.

Question 23.
The figure given below, shows a circle with centre O. Given: 2 AOC =a and 2 ABC = b.

(i) Find the relationship between a and b
(i) Find the measure of angle OAB, if OABC is a parallelogram.




Solution:

(i) zaBC = %Re flex (£COA)

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

= b l(360°-a)
5

= a+2b = 180"

(ii} Since OABC is a parallelogram, so opposite angles are equal
a=»hb

Using relationship in (i),
3a= 180"

4 a = 60°

Also, OC || BA
ZCOA + £04B = 1207

= 60" + z04B = 180°

= Z£04p = 1207

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:

Given: Two chords AB and CD intersect each other at Pinside the circle. OA,
OB, OC and OD are joined.
To prove: ZAOC+ ZBOD =2 ZAPC
Construction: Join AD.
Proof: Arc AC subtends ZAOC at the centre and ZADC at the remaining
part of the circle.
ZAOC = 2ZADC ...... (1)
Similarly,
ZBOD = 2Z4£BAD....... (2)
Adding (1) and (2),
ZAOC + £ZBOD = 2 ZADC + 2 £ZBAD
=2(LADC+ ZBAD)....... (3)

But in APAD,
Ext. ZAPC = ZPAD + ZADC

= /BAD + ZADC ......... (4)
From (3) and (4),
ZLAOC + £LBOD =2 LAPC

Question 24 (old).
ABCD is a quadrilateral inscribed in a circle having A = 60°; O is the centre of the circle.
Show that: £0OBD + 20DB = ~CBD + «CDB



Solution:

ZBOD = 2/BAD = 2x60% = 1207
1 1

and ZBCD = = Re flex (£80D) = = (360° - 120°) - 120°
Angle at the centre is double the angle at the
crcum ference subtended by the same chord
. ZCBD + £CDB = 180° - 120° = 60°
(By angle sum property of triangle CED)
Again, ZOBD + £0DB = 180° - 120° = 60°
{By angle sum property of triangle OBD}

ZOBD + LODB = LCBD + £LCDB

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

Calculate:
(i) ZRNM;
(i) ZNRM.




Solution:

[i] Join RN and MS.

. ZRMS = on”
(angle in a semicircle is a right angle)
ZRSM = 90" - 20" - 51"

(By angle sum property of triangle RMS)

. ZRNM = 180° - ZRSM = 180" - 61" = 110"
Pair of opposite angles in a cyclic quadrilateral
are supplementary

(i) also, RS || NM

. ZMMR = £MRS= 29" [alternate angles)

ZNMS = 90" +29% = 119"

Also, ZNRS+ ZNMS = 180"
Pair of opposite angles in a cyclic quadrilateral
are supplementary

= AMREM + 29 + 119" = 1207
= SMRM = 1807 - 1487
 ZNREM = 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.




Solution:

Join AC and BD.

. £CaD =90% and «£CBD = 90°
{angle in a semicirde is a right angle)
Also, AB || CD

ZBAD = £ADC = 257 (Alternate angles)
ZBAC = ZBAD + ZCAD =.25° +90° = 1159

. ZADB = 1809 -259 - /BAC = 180° -259-1159 = 40°

Pair of opposite angles in a cyclic quadrilateral
\ are sup plementary

Also, LAER = ZADB = 40°
(&ngles subtended by the same chord on the circle ]

Lare equal

Question 27.

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 C and D.
Prove that AC is parallel to BD.




Solution:

Join AC, PQ and BD,

ACQP 15 a cyclic quadtrilateral

. ZCAP+ £PQC = 1807 - - -

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

PQDB 1= a cyclhic quadrilateral
. ZPQD + £DBP = 180° - — - i)
[F‘air of opposite angles in a cyclic quadrilateral]
are sup plementary
Again, £PQC + £PQD = 1807~ - - fiii)
(CQD is a straight line)
Using (i, (i) and (i),
ZCAP + ZDBP = 180"

or ZCAB + ZDBaA = 1807
We know, if a transwversal intersects two lines such
that a pair of interior angles on the same side of the

transversal is supplementary, then the two 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.

m



Solution:

Let ABCD be the given cyclic quadrilateral.

Also, PA = PD {(Given)
ZPAD = ZPDA (1

ZBaD = 180%- £PAD

and £CDaA = 180Y - #PDA = 120%-2PAD (Fram (17)

We know that the opposite angles of a cyclic quadrilateral
are supplementary

. £ABC = 1807-sCDA = 1807 -(180" - £PADY = £PAD

and £DCB = 180" -#BaD = 180%-(180%-2PAD Y = ZPAD
ZHBC = ZDCE = ZPAD = £PD 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) PRB
(ii) PBR
(iii) 2BPR.




Solution:

() «zPrRB = zP4B = 35°

Angles subtended by the same chord on the circle
are equal

(i) zBPA = 90"

{angle in a semicircle is a right angle)

. ZBPQ = 90"

. ZPBR = ZBQP + ZBPQ = 25" + 90” = 115°

Exterior angle of a 4 is equalto the sum of pair of interior
opposite angles

(i) 24P = 90°% - 2B AP = 907 - 35° = 55°
. ZABR = ZPBR - Z4BP = 115° - 559 = 60"
. ZAPR = ZABR = 60"

Angles subtended by the same chord on the circle
are equal

- ZBPR =909 - 2aPR = 90% - 60° = 30°

Question 30.

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

Q P T




Solution:

PQRS is a cydic quadrilateral
ZQRS + £QPS = 180° - -~

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

Also, £ZQPS + £SPT = 180° - - = i)
(Straight line QPT)
From (l) and (ii),

ZQRS = £SPT - - - (iii)
Also, ZRQS = ZRPS S
[Angles subtended by the same chord on the circle ]
are equal
and ZRPS=ZSPT (PS hisects ZRPT)- - - (v)
From (iii), (iv) and (v},
ZQRS = ZRQS

= 5Q = SR

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.

D




Solution:

=

ZADE = %Reﬂex (£AOE) = %(3600 2 150':') - 105°
Angle atthe centre is double the angle at the
crcum ference subtended by the same chord

ZDAB + ZBED = 1807

Pair of opposite angles in a cydic quadrilateral
are supplementary

= £BED = 180° - 51° = 129°
. ZCEB = 1807 - ZBED (Straight line)

=180° - 1299 = 51°
Also, by angle sum property of AADC,
ZOCE = 180° -51° - 105° = 24°

Question 32.

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




Solution:

ZACE = %A&PB = %xlSDO =759

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

ZACB + ZBCD = 180°
(Straight line)

= £BCD = 1807 - 75% = 105°

Also, ZBCD = %Re flexZBQD = %(3600 ” x)

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

=  108° = 180° ~g

g =2 (180D = 1050) =2 x759 = 150°

Question 33.

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 LAOB
(i) .ACB
(iii) 2ADB.

Give reasons for your answers clearly.



Solution:

(i) obtusesA0B = 224PB = 23°

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

(i) 0ABC is a cyclic quadrilateral

. ZAOB + ZACBE = 180°

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= ZACE = 180° - 23°
(i) Join AB.
ZADB = £ACB = 180° - 23°

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 2 ABC = 55°. Calculate the values of
xandy.



Solution:

£AOC = 2£ABC = 2 x 55°

Angle atthe centre is double the angle at the
[drcumference subtended by the same chord ]

% = 1107

ABCD is a cydic quadrilateral
. LADC + £ABC = 180°

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£ABE




Solution:

ZBAD = 2ZBED
Angle at the centre is double the angle at the
crcum ference subtended by the same chord

and ZBED = ZABE  (Alternate angles)

L LB AD = 2ZABE -—— {l}

ABCD is a parallelogram

. ZBAD = ZBCD - - - {ii)

[Opposite angles in a parallelogram ]
are equal

From {l} and {ii),
Z BCD = 2ZABE.

Question 36.
ABCD is a cyclic quadrilateral in which AB is parallel to DC and AB is a diameter of the
circle. Given «BED = 65°; calculate:

(i) 2 DAB,
(ii) 2BDC.

D

m



Solution:

D _\/_ i C

AK\ o ;79
E

() £DAB = ZBED = 65°

Angles subtended by the same chord on the circle
are equal

(i) zaDB = 90°
{angle in a semicircle is a right angle)
Z #BD = 90° - zDap = 90° - 5° = 25°
AB || DC
. ZBDC = £ABD = 25° (Alternate angles)

Question 37.
< In the given figure, AB is a diameter of the circle. Chord ED is parallel to AB and « EAB
= 63°; calculate:

(i) EBA,
(i) BCD.



Solution:

i) Zagg =90°

(Angle in a semicircle is a right angle)

0 0 0 0
Therefore £ EBA= 90~. AEAB -90".63"_27

iae Il D
e 27° : |
Therefore <~ DEB =EBA= (Alternate angles)

Therefore BCDE is a cyclic quadrilateral

0
Therefore £ DEB + £pcD = 180

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

Therefore & BCD= 1800 - 270 = 1530

Question 38.
In the given figure, AB is a diameter of the circle with centre O. DO is parallel to CB and
2DCB = 120°; calculate:

(i) 2 DAB,

(ii) 2 DBA,
(iii) 2 DBC,
(iv) « ADC.

Also, show that the AAOD is an equilateral triangle.



Solution:

(i} 4BCD is a cyclic quadrilateral

. ZDCB +£04AB = 180"
Pair of opposite angles in a cyclic quadrilateral
are supplementary

= <DAB =180" - 120" = 60"

(i) z4DB = 90”

[angle in a semicircle is a right angle)
£DBa = 90% - £DaB = 90” - 60" = 30°

(i) OD= 0B

. Z0DB = ZOBD

orZaB0 = 30Y
Also, 4B |[ED

;. £DBC = £0DB = 30" [alternate angles)
(iv) 24BD +2DBC = 307 + 307 = 60”

= £ABC = 607
In cyclic quadrilateral ABCD,



LADC + £ABC = 180"

Pair of opposite angles in a cyclic quadrilateral
are supplementary

— ZaDC =180"- 60" = 120"
In 4400, 0A=0D f[radii of the same circle)
800 = £DA0 ar ZDaB=80" [proved in (Y]

= AA0D0 = 607

SA00 = £A0D = £DAD = 60"
Lo as0D 15 an equilateral triangle.

Question 39.

In the given figure, | is the in centre of the A ABC. Bl when produced meets the circum
cirle of A ABC at D. Given «BAC = 55° and £ ACB = 65°, calculate:

(i) 2DCA,
(i) « DAC,
(i) «DClI,
(iv) £AIC.
i
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Solution:

Join I4,IC and CD.



(IB is the bisector of ZABC
= £ABD = %gﬂac - %(mnu ~ 657 _ 559 - 30"

£ DCh = Z8BD = 30"

[4ngle in the same segment)

(i} zDAC = 2CBD = 307

[angle in the same segment)

(i) <acI = %zm:e. - %:-:55':' = 325"

[CI is the angular bisector of ZACE)

. ZDCl= #DCA+ <ACI = 307 +32,58Y = 52, 5"
%zam: =%x55':' = 27.5"

[AIis the angular bisec tor of ZBAC)

{i*.-'} SIAC =

L ZAIC = 180° - Z1ac - 2Ica = 180° - 27,89 — =22 59 - 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) 2ABC = 2 2APQ
(ii) LACB = 2 ZAPR
(iii) 2QPR = 90° - 3BAC
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Solution:

Join PQ and PR.
()BQ is the bisector of ZABC

1
= ZABQ = EAABC

Also, £ APQ = ZLABQ

(angle in the same segment)
LZABC = 2 ZAPQ

(i) CR is the bisector of ZACB

= ZACR = %AACB

Also, £ ACR = ZAPR
(angle in the same segment)
ZACE = 2 ZAPR
(i) adding (i) and (ii),
we get
ZABC + ZACB = 2({ZAPR + ZAPQ) = 2£QFR

= 180° - ZBAC = 2ZQPR

= ZQFR = 90" —%LBAC

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 «BAD = 98°; calculate:

(i) 2AFB,
(ii) 2ADC.



Solution:

By angle sum property of AADE,
ZADC =180°% 989 -42° = 40°
Also, ZADC + ZABC = 1807

Pair of opposite angles in a cyclic quadrilateral
are supplementary

Z ABC = 1809 - 409 =140°

Also, ZBAF = 180° - #BAD = 180° - 98° = g2°
. ZABC = ZAFB + ZBAF

Exteriorangle ofa 4 is equalto the sum of pair of interior
opposite angles

= ZAFB = 140° -82° = 5g°@
Thus, ZAFB = 58° and £aDC = 40°

J



Question 41.

ef ey

Calculate the angles x, y and z if: T

P

Solution:

Let x =3k, y= 4k and z = 5k

ZADB =x+z =8k and ZABC=x+y =7k

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

Also, ZABC + £ADC = 180°

Pair of opposite angles in a cydic quadrilateral
are sup plementary



= gk + 7k = 1807

= 18k = 180"
120"
k = =12"
15

]
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Question 42.
In the given figure, AB = AC = CD and £ADC = 38°. Calculate:

(i) Angle ABC
(i) Angle BEC.
A

Solution:

() ac=cD
. ZCAD = ZCDA = 38"
. ZACD = 180" -2 x38° = 104"
- £4CB = 1807 - 104° = 767 (Straight line)
Also, AB = AC
. ZBBC = ZACB = 76"
(i) By angle sum property,
ZBac=180" -2x76" = 387
ZBEC = ZBAC = 387
(4ngles 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.

Solution:

ZA0B = 2ZACE = 2ZADB
Angle atthe centre is double the angle at the
crcum ference subtended by the same chord

= ¥ =290 and AADE.:%

na|

q=

Also, «£aDC = 90"
(angle in a semicircle)

= +§-= gp®
2

=r=90°-2%

2

Again, £LDAC = ZDBC

(angle in the same segment)

=p=90"-q

:>p=90°—%



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;

(i) Angle BCD;
(iii) Angle CED.

Solution:

i "
\|<__ s B
S
e -

A e S

(i 2BOC = 180" — 80" = 100%(Straight line)
and £BOC = ZLBEC

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

= JBEC= 100° =&Y

(ifDCllER

- £DCE = £BEC = 50" (alternate angles)
- 280B = ad”

= SACE = %zma = 40°

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



We have,
SBCD = £ACE + SACE + 2DCE = 40 +10° +50° = 100"
(i} /BED = 180° — /BCD = 1807 — 100" = 20"

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
+ £CDE. Give reasons for your answer.

C
B D
/
/
A { ® \j E
//
Solution:

Join centre O and C and EC.

180°

ZA0C = = ap®

and £AQC = 2ZAEC

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



op”
= LAEC = - - 45"

Mow, ABCE is a cyclic quadrilateral

L SABC + ZAEC = 1807

Pair of opposite angles in a cyclic quadrilateral
are sup plementary

= sABC = 180" - 457 = 1357
Sirilarly, £CDE = 135"
L ZABC+ ZCDE-135° +135° = 270"

Question 46.
In the given figure, AOC is a diameter and AC is parallel to ED. If LCBE = 64°, calculate

(7
//

e

Solution:
B
64°
A o—> C
v o)
N
Join AB.
ZABC =90°

{angle in a semi dircle)
- ZABE = 90° —64° = 267
Now, ZABE = LACE = 26°

(angle in the same segment)
Also, AC | ED

. /DEC = £ACE = 26" {alternate angles)



Question 47.
Use the given figure to find

(i) BAD
(ii) DQB.

Solution:

\ wr—,

()By angle sum property of AADP,

2B 4D = 180" - 85" - 40 = 55”

(i) £4BC = 180° - ZADC = 180° - 85° = 95°

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

By angle sum property,

£8QB = 180% - 95° - 55°

= «DQB = 30°

Question 48.

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) COB

(i) DOC



(i) 2DAC

(iv) ADC.
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(] £COB = 22CAB = 2y

angle at the centre is double the angle at the
arcum ference subtended by the same chord
(i} LOCD = £COB = 2x (alternate angles)
In AQCD, OC =0D

L L0DC = LOCD = 2%

By angle sum property of AOCD,

ZDOC =180% — 2% — 2x = 1807 — 4x
1 1
(iii} £DaC = = 2D0C = E(IEIEI':' - 4><) = 90" — 2x

Angle at the centre i= double the angle at the
arcum ference subtended by the same chord

(iv)} DC || 20
| £ACD = £0AC = x [Alternate angles)

By angle sum property,

ZaDC = 180° — Z2DAC — £ACD = 1807 —[QDD - Ex)— w = 00 4«



Question 49.

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

(i) .DBA

130

Solution:

i. ABCD is a cyclic quadrilateral
msDAB = 180° - «DCBE
=180°- 130°
=507

ii. In AADE,
msDAB + m2ADE + m2DBA = 180°
=507+ 90 + m£DBA = 180°

=msDBA = 40°

Question 50.
In the given figure, PQ is the diameter of the circle whose centre is O. Given £ROS = 42°;
calculate «RTS.




Solution:

Join PS.
£Psq = 90°
(angle in a semicircle)

Also, £Z5PR = %AROS

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

= ZSPT = %x42° =219

In right triangle PST,
YRS = 90% =X GPT
= ZRTS =90°% 219 = 69°

Question 51.

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

(i) 2RPQ
(ii) 2STP.




Solution:

Join PR,
(i 2PRQ = 50"
(angle in a semicircle)
. In right triangle PQR,
SRPO = 90" — #POR = 90% — 587 = 32°
(iyalso, SR||PQ
. ZPRS = ZRPQ = 327 (Alternate angles)
In cyclic quadrilateral PRST,
£STP = 180" — #PRS = 180" —32Y = 148"

Pair of opposite angles in a cydic quadrilateral
are sup plementary

Question 52.
AOD = 60°; calculate the numerical values of:

AB is the diameter of the circle with centre 0. OD is parallel to BC and 2£AOD = 60°;
calculate the numerical values of:

(i) ABD,
(i) 2DBC,
(iii) 2ADC.




Solution:

g——— C
Join BD.
; 1 1 5 4
() 24BD = 5 440D = Zx 607 =30
angle atthe centre is double the angle at the
crcum ference subtended by the same chord
(i) 26Da = 90°
(angle in a semicircle)

Also, AOAD is equilateral ( Z0AD = 600)

- 20DB =90° —20DA = 90° —60° = 30°
Also, OD||BC

. ZDBC = £0DB =307 (alternate angles)

(i) Z8BC = £4BD +£DBC = 30° +30° = 60"
In cyclic quadrilateral ABCD,
ZADC =180% — 2aBC = 180° —60° = 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 ZAPB =75° and «BCD = 40" find:

(i) AOB,

(i) zACB,

(i) £ABD,

(iv) 2ADB.



Solution:

Jaoin AR and AD.
() £40B = 228PB = 2x 75" = 150"
angle atthe centre is double the angle at the
cgrcum ference subtended by the same chord
(i) In cyclic quadrilateral AOBC,
Z8CE = 180Y - 2808 = 180" - 150" = 30”
Pair of opposite angles in a cyclic quadrilateral
are sup plementary

(i} In cyclic quadrilateral ABDC,
£HBD = 180°% - £ACD = 1807 - (40':' + 30':') - 1107

Pair of opposite angles in a oyclic quadrilateral
are sup plementary

(iv) In cyclic quadrilateral A0BD,

£4DB = 1807 - 2408 = 180Y - 1507 = ag”
Pair of opposite angles in a cyclic quadrilateral
are sup plementary

Question 54.
In the given figure, 2BAD = 65°, ZABD = 70° and «BDC = 45°; find:
(i) 2BCD,



(i) 2ACB.
Hence, show that AC is a diameter.

Solution:

{} In cyclic quadrilateral ABCD,

ZBCD = 180" - #BaD = 180Y - 657 = 115"
Pair of opposite angles in a cydic quadrilateral
( dare sup [:I|EI'T'I entar}r ]
(i) By angle sum property of AABD,
Z40B = 180" - 657 - 707 = 45"
AgQain, £ACE = ZADB = 45"

fangle in the same segment)

© £ADC = ZADB +£BDC = 457 + 45° = op®
Hence, AC is a semicirde.

(Since angle in a semidrcle is a right angle)

Question 55.
In a cyclic quadrilateral ABCD, £A: 2C=3:1and «B: 2D =1:5; find each angle of the
quadrilateral.



Solution:

Let £A and £C be 3x and x respectively,
In cyclic quadrilateral ABCD,

Zb+2C =180
Pair of opposite angles in a cyclic quadrilateral
are supplementary

= 3w +x =180"

o Za=138" and £C = 4&"
Let the measure of ZB and Z0 be v and Sy respectively.
In cyclic quadrilateral ABCD,
ZB + 2D = 180"
Pair of opposite angles in a cyclic quadrilateral
{are supplementary J

::>ﬁ_,r+51,r=1EIEI':'

. #B=30" and #D = 150"

Question 56.

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

(i) zQPB + £PBQ




Solution:

i
D'“
wy]

Jain AP,

(i) zapB = 90"

[angle in a semicircle)

. ZBAP = 90" - £ABP = 90" - 429 - 48"
Mow, <PQB = ZBAP = 487

[angle in the same segment)

[iJBy angle sum property of ABPQ,

£0PE + £PB0O = 180° - 2pge = 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 £BAC =Y.

(i) express AMD in terms of x.
(ii) express 2ABD in terms of y.
(iii) prove that: x = y




Solution:

In the figure, M is the centre of the circle,
Chords AR and CD are perpendicular to each other at L.
ZMAD=% and ZBAC=y

(i In AaMD,

Ma = MD

o ZMAD = ZMDA = %

But in A&MD,

ZMAD + £ZMD & + ZAMD = 180"
= %+ % +24MD = 1807

= 2%+ ZAMD = 180"

= Z£4MD = 1807 - 2x

(i) . Arc 4D £AMD at the centre and £ABD at the remaining
[Angle in the same segment)

[ﬁ.ngle atthe centre is double the angle at the J

circum ference subtended by the same chord

= SA&MD = 22480

lZ.-'i‘-.l"ﬂ[il
2

= SABRD

— SABD = %{lEHIID - zx}

= <ABD = 90" - %
&B L CD, 2800 = 9p”
In AALC,

o LLAC+ £LCA = 90"

= £BAC + £DAC = 90"

= v +2DAC = 90"

L £DaC =90 -y

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

L ZaBD =90 -y

i) we have, 288D = 90" - y and £4BD = 90" - % [proved)

a0 -k =90y
= W=y

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 2APB = 60°.

Solution:

Join OD and OC.
In AQCD, OD =0D = CD
 AOCD is an equilateral triangle

. zoDcC = 60"
Also, in cyclic quadrilateral ABCD,

SA0C + ZABC = 1807

Pair of opposite angles in a cyclic quadrilateral
are supplementary

= £0DA +60° + Z4BP = 180"
= £0AD + £ABP = 1207 [ 04 = OD)

= SPAB + £ABP = 1207
By angle sum property of APAB,

£APB = 180% - £ZPaB - Z4BP = 1807 - 1207 = &0

Exercise 17 B

Question 1.
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 —

(i) AD =EBC

(i AC=ED

Proof:

. Choerd AD subtends ZABD and cherd BC subtends ZBDC

at the circumference of the circle.

But ZABD = ZBDC [proved]

Chord AD = Chord BC

= AD =FBC

MNow in AADC and A BCD

DC=DC [common]

L CAD =/ CBD [angles in the same segment]
and AD=EC [proved]

By Side — Angle — Side criterion of congrunce, we have

S AADC=ABCD  [SAS axion]

The corresponding parts of the congruent triangles are congruent.
SLAC=BD [c.p.c.t]

Question 2.

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) 2 AFE,
(ii) 2FAB.



Solution:

Jein AE, OB and OC.
() s AOCD s the diamerter,

S L AFD = 30" [Angle in a semi—circle]

But ZDEF=110" [given]
L AFF = A DEF — £ AED
=110°"—30°=20"

(if) "= Chord AB= Chord BC= Chord CD [given]

S LAOB=ZBOC=/AC0OD

But LZAOB+ £LBOC+ £COD = 180°

S LAOB=ZBOC=./ZC0OD=60°

In AOAB, OA = OB

S Z0AB = Z0OBA

But £ OAB+ £ 0OBA =180°"—-ZA0B
=180°-60°
=120°

( Equal chords subtends
equal angles at the cenre
[AOD s a straigth line |

[Radii of the same circle ]

|



S LO0AB= £ZOBA =60°

In cyclic quadrilateral ADEF,

£ DEF+ £ DAF = 180"

= /ZDAF=180°—- ZDEF
=180°—-110°
=70°

Now, ZFAB = ZDAF+ £ OAE

=70"+60°=130"

Question 3.

If two sides of a cycle-quadrilateral are parallel; prove that:
(i) its other two side are equal.

(i) its diagonals are equal.

Solution:

Civen —

ABCD is a cyclic quadriteral in which AB || DC. AC and BD are its
didgondals.

To prove —

(1 AD=EC

() AC =EBD

Proof —

(iVAB || DC= £DCA = ZCAB [alternate angles ]
Mow, chord AD subtends £ DCA and chord BC subtends 2 CAB
ar the circumference of the circle.

. ZDCA = ZCAB [proved]

S Chord AD = Chord BC or AD =BC

(i) Now in MNABC and AADB,



AB=AE [common]

LACE=ZADB [Angles in the same segment]
EC=AD [pmved]
By Side —Angle — Side criterion of congruence, we have
MAACB=AADB [SAS postulate]
The corresponding parts of the congruent triangles are congruent.
. AC=BD [e.p.c.t]
Question 4.

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

(i) 2POS,
(ii) 2 QOR,
(iii) 2PQR.

T

Solution:

Join OF, OQ, OF and OS5,



*"PQ=QF =R5,

LSPOQ = Q0R=R0OS5 [Equal chords subtends equal angles at the centre |
Arc PQRS subtends ZPOS at the center and ZPTS at the remaining

part of the circle.

SAPOS=2.PTS5 =275 =150°

= PO+ L QOR+ A£ROS=150°

150° _

= /APOQ=/ZQO0R=ZR0OS5= 50°

In AOPQ, OP=00Q [radii of the same circle ]
SLLOPQ=Z00P

Bur ZOPQ+ 2 00QP+ £POQ = 180"
SLOPQ+ L OQF =50 =180°

= S0PQ+200QP =180"—-50°

= S0OPO+ L 0PQ =130

=2/S0P0=130"

130°

= Z0PQ=/0QP = =65°

Similarly we can prowve that

In AOQR,£0QR = £0RQ=8E5"°

and in AORS,Z0ORS=Z05R =65"

(i) Now £P0OS=150"

(I £QOR =50%nd

UiNLPOR=/PQ0O+ £ 0OQR =65"+65"=130°

Question 5.

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) 2 AOB,

(i) « ACB,

(iii) ABC.




Solution:

(INArc AB subtends ZAQE at the centre and
ZACE at the remaining part of the circle.

S LACE= éiADE

Since AB is the side of a regular hexagon,

S AOB=60°

(1) LAOE=60"= LACE= é * 60" =30°

(1Ii) Since AC is the side of a regulare cctagon,
LAOC= % =45°

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

= L ABC = %.JADC

45°

= S ABC = =22.5°

Question 6.
In a regular pentagon ABCDE, inscribed in a circle; find ratio between angle EDA and
angel ADC.

Solution:

Arc AE subrtends ZAQE ar the centre and



ZADE at the remaining part of the circle.
SLZLADE= %L"’A OE

=L xgoe
2
=36"° [central angle of a regular pentagon at O]
LADC=ZADB+ £BDC
=36"+36°+72"
SELADE ZADC =36%72° =12

Question 7.
In the given figure. AB = BC = CD and £ABC = 132°, calculate:

(i) AEB,
(ii) 2 AED,
(iii) 2COD.

Solution:




In the figure, O is the centre of circle, with AB=BC = CD.

Also, ZABC=132",

() In eyclic quadnilateral ABCE

SABCH+ AAEC = 1BO° [sum of opposite angles]

= 132°+ AAEC = 180"

= JAEC=180"-132°

= SAFC =48°

Since AB=BC, £ AEE= £BEC [equal chords subtends equal angles ]

- /AEB= %iAEC

= l>'<-48"
2

=24°
(i) Similarly, AB=EC=CD
LAEE=ABEC=2CED =24"
2AED = AAER+ £ BEC + 2 CED

=24"+24°+24" =72"

(il Arc CD subtends 2 COD ar the centre and
£ CED at the remaining part of the circle.
L COD=22CED

=2x24°

= 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:

(i)  CAB,

(i) 2ADB.

Solution:



(foin AD and DE.
Arc AB=2 arc BC and £ZAOB=180°

S LBOC = %JADE

= L ®108°
2
=54°
Mow, Arc BC subtends £ BOC at the centre and
L CAB ar the remaining part of the circle.

S LCAB= %/_"EDC

L ®54°
2
=27°
(i) Again, Arc AB subtends £AQEB at the centre and
LACE at the remaining part of the circle.

S LACE = %JADE

=1x 108°
2

=54°
In cyelic quadrilateral ADEC
ZADB+ £ZACE=180° [sum of opposite angles ]
= ZADB+54" = 180"
= /SADE =180"—54°
= ZADE=126"

Question 9.
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.



Solution:

Jein OA, OB and OC

Since AR is the side of a regular pentagen,

ZAOB = 360

=72°
Again AC is the side of a regular hexagon,

LAOC= 360

=60°

But ZAOB+ £AOC+ £BOC =360° [angles at a point]
=72°+E0"+ £LBOC = 360"

= 132"+ ZBOC =360°

= /ZBOC=360"-132°

= /ABOC=228"°

Mow, Arc BC subtends ZBOC at the centre and

ZBAC at the remaining part of the circle.

= /ZBAC= %L"EOC



= /BAC = %/_"EDC

= /BAC = %KEEB": 114°
Similarly we can prowve that
= AABC = %/_"AOC

= SABC = %XBD“ =30°
and
= SACE = %..{AOE

= ZACE = %X?2°=36°

Thus, angles of the triangle are, 114%,30° and 36°

Question 10.
In the given figire, BD is a side of a regular hexagon, DC is a side of a regular pentagon
and AD is diameter. Calculate:

(i) « ADC
(i) BAD,
(i) zABC
(iv) « AEC.

B 1)

4 \

/

¢

A b

Solution:



Join BC, BQ, CO and EO
Since BDis the side of a regular hexagon,

360 _

ZBOD = 60"

Since DC is the side of a regular pentagen,
JCDD=35ﬂ=?2"

In ABOD.ZBOD =60° amd ob = od
S.Z20BD=Z0DB=60°

(iin AOCD, £COD=72" and OC= 0D

- £0DC= %[ 180°-72°)

= L x108°
2
=54°
Or,ZADC =54"
(i£BDO =60° or £ZBDA =60°
(iNArc AC subtends ZAOC at the centre and
ZABC at the remaining part of the circle.

SLABC = éﬁﬁ. oc

= é[‘{AOD—.{COD]

|~

= — x[180°-72°)

||—-N

x108°

I
i
=™

(viin cyclic quadnlateral AECD

SAECH AADC =180 [sum of opposite angles ]
= SAEC+E54° = 180"

= SAEC=180"—-54"

= JAEC=128"



Exercise 17 C

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

/
1//30° / \
E R

Solution:

2ABD = £ACD = 30° (Angle in the same segment)
Now in A ADB,

<BAD + 2£ADB + «DBA = 180° (Angles of a A)

But £ADB = 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 0Q are
perpendiculars to AB and CD respectively. AB = 8cm and CD = 6¢cm. Determine the
length of PQ.



Solution:

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

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

In right AOAP,

DAE = OP2+AP2 [Pvthagoras Theorem]
= (5) =0P +(4) [cAP=PB= %X8=4cm]
=25=0P"+16

- 0P?=25-16

= 0P’ =3

= 0P =3cm

Similarly, in right AOCQ,

oc?= OQ2+ CQE [Pythagoras Theorem]

= (5)" = 0Q°+(3)°

=25=00Q%+9

= 0Q*=25-9

=0Q°=16

=00 =4cm

Hence, PQ=0FP+00=3+4=7cm



Question 2.
In the given figure, ABC is a triangle in which 2 BAC = 30° Show that BC is equal to the
radius of the circum-circle of the triangle ABC, whose centre is O.

A

Solution:

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=2=30"=60°

Now in AOEBC,

OB=0C [Radii of the same circle]

L O0BC=/0CE

But, in ABOC,

ZOBC+ Z0OCE+ ZBOC = 180" [Angles of a triangle]



= /0OBC+ £L0OBC+60°= 180"
=2 /0BC+60°=180"
=2 /0BC=180"-60"
=2 /0BC=120°
1207

= Z0BC= =60°

= S0BC=/0CE= ZBOC=60"

= MNBOC s an equilateral triangle.

= EC=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.
Prove that the circle drawn on any one a the equal side of an isosceles triangle as
diameter bisects the base.

Solution:

Given — In AABC,ABE=AC and a circle with AB as diameter is drawn
which intersects the side BC and D.

To prove — D is the mid point of BC.

Construction — Join AD.

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

But Z1+ £2=180° [Linear pair]

S L2 =90°

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
MNABD = AACD [RHS criterion of congruence]

The corresponding parts of the congruent triangles are congruent.

S BD=DC [c.p.c.t]

Hence D is the mid point of BC.

Question 3 (old).

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:




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

2
SAM=—=1cm
2

Now in right AAPM,

AP? = MP? + AM? [Pythagoras Theorem]
= (5 =MP* + 1°

= 25=MP’1

= MP*=25-1

= MP° =24

= MP=\24 =\4x6=2\/6cm

S PQ=2MP=2x2y6 =46cm
= FPO=4x245=98cm

Question 4.

In the given figure, chord ED is parallel to diameter AC of the circle. Given 2 CBE = 65°,
calculate «DEC.

B




Solution:

Join OE.

ArcEC subtends ZEQC at the centre and ZEEC at the remaining
part of the circle.

LEOC=2/EBC=2x=65"=130°,

Now in AQEC,0E=0C [Radii of the same circle]
LLOEC=Z0CE

But, in AEOC,

ZO0EC+ ZOCE+ ZEOC=180° [Angles of a triangle]
= /0CE+ LZOCE+ LEOC=180°

=2 /0CE+130°=180°

=2 /0CE=180°-130°

=2 /0CE=50"°
= /0OCE= 55 =25°
~AC|ED [given]
L LDEC=Z0CE [Alternate angles]
= /DEC=25"
Question 5.

The quadrilateral formed by angle bisectors of a cyclic quadrilateral is also cyclic. Prove
it.



Solution:

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

bisectors of angle LA, £B,ZC and ZD.

To prove — PQRS is a cyclic quadrilateral.

Proof — In AAPD,

LPAD+ £ZADP+ £APD=180"  ...(1)

Similarly, IN A BQC,

LZOQBC+ £BCQ+ ZBQC=180° (2D

Adding (1) and (2), we get

LPAD+ ZADP+ ZAPD+ £QBC+ £BCQ+ £BQC=180"+180°
= SPAD+ ZADP+ ZQBC+ £BCQ+ LZAPD + ZBQC =360 ....(3)
But ZPAD+ ZADP+ £QBC+ £BCQ= é[x_’,«ix + 26+ Z2C+ ZD]

= é x 360°=180°
L LAPD+ ZBQC=360°-180°=180" [from (3)]
But these are the sum of opposite angles of quadrilateral PRGS.
S.Quad. PRQS is a cyclic quadrilateral.

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

(i) BDC
(ii) BEC
(i) 2BAC



Ny

Solution:

(i) Given that BD is a diameter of the cirde,
The angle in a semicirde is a right angle,

L LBCD =90P
Alzo given that ZDBC = 5&°
In ABDC,

ZDBC + ZBCD + ZBDC = 180°
= 58" + 90 + LBDC = 180r
= 148° + ABDC = 1807

= ZBDC = 1807 - 145

= sBDC =327

(i) We know that the opposite angles of a cyclic quadril ateral are
supplementary,
Thus, in cyclic quadrilateral BECD,
ZBEC + #BDTC = 180°
= <BEC+ 327 = 18(F
= SBEC = 1807 - Z52°
= </BEC = 14&°

(i) In cydic quadrilateral ABEC,
ZBAC+ ~BEC = 180P
= ZBAC + 148° = 180°
= SBAC = 1807 - 14g°
= /BAC = 32



Question 7.
D and E are points on equal sides AB and AC of an isosceles triangle ABC such that AD
= AE. Proved that the points B, C, E and D are concyclic.

Solution:

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,AB=AC

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

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

AP AE

" AB - AC

- DE| BC

S LADE= B [corresponoding angles]

But £6=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.



Solution:

Given — Two chords AB and CD intersect
gach other at P inside the circle
with centre O and AP=CP
TO prove —AE=CD
Prood — Two chords AB and CD intersect each other inside the
circle at F.
AP PE=CPx PD
LAP_PD
CP PB
But AP=CP (1) [given]
S PD=PEor PE=PD ...(2)
Adding (1) and (2)
AP+ PE=CP+ PD
= AE=CD



Question 8.

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

Solution:

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,

B+ ZD=180°

= B+92°=180°

= /B=180°-92°

= /B=858°

Since AF||CB, £FAB= ZE=_88"

But, ZFAE=20° [given]

Ext.Z/BAE= ZBAF + ZFAE
=88°+22°=108°

But, Ext.ZBAE= ZBCD

S ZBCD=108°



Question 9.

If is the in centre of triangle ABC and Al when produced meets the circumcircle of
triangle ABC in points D. if  BAC = 66° and £ = 800.calculate:

(i) 2 DBC

(i) z IBC

(i)  BIC.

B

Solution:

Join DB and DC, IBand IC,

LBAC=68", LZABC=280° | is the incentre of the AABC,
(i) Since £ZDEC and ZDAC are in the same segment,

LDEC=/ZDAC

But, ZDAC = éiEAC= é x 66" =33°

S LDBC=33°

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

S LIBC = éiAEC= é x 80°=40°



(iify . £LBAC=66" and LABC=_80"

In AABC, ZACE=180"—(LABC+ £BAC)
= ZACE=180"—(80"+ 66"

= /ACE=180"-(156%

= LACE=347
Since IC bisects the ZC,
S ZLICE= %£C= % x34°=17"°

Now in AIBC,

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

= /SBIC=180°-57"

= ABIC=123"

Question 10.
In the given figure, AB = AD = DC = PB and « DBC = x°. Determine, in terms of x:

(i)  ABD,
(i) z APB.
Hence or otherwise, prove that AP is parallel to DB.

©




Solution:

Given — In the figure, AB=AD=DC=PB and DBC = X"

Join AC and BD.

To find : the measure of ZABD and ZAFE.

Froof . ZDAC=ZDEC=X [angles in the same segment]
But ZDCA=/ZDAC=X [-AD=DC]

Also, we have, ZABD = ZDAC

In ANABP, ext. £ZABC = ZBAP+ ZAFPE
But, ZBAP= ZAFE [ AE= BF]
2xX=LAPB+ LAPB=2 LAFE
SL2LAPE=2X

= FAPE=X

S LAPE= ZDBC =X,

But these are corresponding angles

~AP| DB

[angles in the same segment]

Question 11.

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

P q

C
AW



Solution:

Given — In the figure, ABC,AEQ and CEF are straight line
To prove — LZAPE+ ZACQE=180°

Construction — Join EE

Proof — In cyclic quad.ABEF,

LAPE+ ZABE=180" ... (1)

Similarly, in cyclic quad.BCQE,

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

Adding (1) and (2),

LAPE+ ZABE+ ZCQE+ LCBE=180"+ 180" =360°
= JAPE+ ZABE+ £ CBE=360"

But, ZABE+ £ CEBE=180"° [Linear pair]

L LAPE+ £CQE+ 1807 =360°

= /JAPE+ ZCQE=360°-180"=180°

Hence £ZAFE AND £ CQE are supplementary.

Question 12.
In the given, AB is the diameter of the circle with centre O.




If 2 ADC = 32°, find angle BOC.

Solution:

Arc AC subtends LAOC at the centre and ZADC at the remaining part
of the circle

L LAQOC=2LADC

= JAOC=2x32"=64"

Since ZAOC and £EOC are linear pair, we have
ZAO0C+ ZBOC=180°

= 64"+ LBOC=180°

= /BOC=180"

= /BOC=180"-64"

= /ABOC=11¢6"

Question 13.

In a cyclic-quadrilateral PQRS, angle PQR = 135°. Sides SP and RQ produced meet at
point A: whereas sides PQ and SR produced meet at point B.
If £A: 2B =2 : 1;find angles A and B.

Solution:



PQRS is a cyclic guadrilateral in which £ PQR = 135"
Sides SPand RQ are produced to meet at A and
Sides PQ and SR are produced to meet at .
LA=2LB=2:1

Let ZA=2x,thenZE—x

MNow, in cyclic quad.PQRS,

Since, ZPQR=135%,/25=180"-135"=45"

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

LPQR+ £PQA = 180"

= 135"+ ZPQA = 180"

= /PQA=180"-135"=45"

Now, in APEBS,

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

Ext.ZP=2/ZPQA+ LZA=45"+2x cnd(2)

From (1) and (2),
45°+2x=135"—-x
=2x+x=135"-45°

= 3x =90°

= x =30"

Hence, LA=2x=2=30"=60°
and £EB=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 lenght equal radius OA.
If AC produced and BD produced meet at point p; show that APB = 60°

Solution:

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 . ZAPE=60°

Construction — foin OC and OD

FProof —We have CD=0C=00D [given]

Therefore, AOCD s an equilateral triangle

L Z0CD=/0DC=ZC0oD=60"

In AAOC,0A=0C [radii of the same circle]
A= Z1

Similarly, in ABOD,0B8= 00D [radii of the same circle]
L LBE= 22

Now, in cyclic quad.ACDE,



since, ZACD + ZB=180°

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

= /1+ /£B=180"-60°

=1+ 26=120°

But, £1=Z£A

LA+ LB=1207 1)

Now, in AAPE,

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

= /P=180"-120° [from (1)]

= /P=60° or LZAPE=80"°

Question 14.
In the following figure, ABCD is a cyclic quadrilateral in which AD is parallel to BC.

If the bisector of angle A meet BC at point E and the given circle at point F, prove that:
() EF =FC
(i) BF =DF

Solution:



Given —ABCD is a cyclic quadrilateral in which AD | BC
Bisector of £ZA meets BC at Eand the given circle at F.
DF and BF are joined.
To prove —
(i EF=FC
(ify BF = DF
Proof — ABCD is a cyclic guadrilateral and AD|| BC
~AF s the bisector of LA, ZBAF = ZDAF
Also, ZDAE= ZBAE
L DAE= ZAEE [Alternate angles]
(Nin N ABE, ZABE=180"-2 ZAEEB
L CEF=ZAEE [Vertically Opposite angles]
LADC=180"- ZABC=180"- (180" -2 LAEE)
LADC=2 LAEER
LZAFC=180"- £ZADC

= 180° -2 ZAEB [Since ADCF is a cyclic quadrilateral]
LECF=180"-(LAFC+ LCEF)

= 180" - (180" -2 LZAEE+ £AEE)

= LAEB
SLEC = EF
(fiy..Arc BF = Arc DF [Equal arcs subtends equal angles]
= BF=DF [Equal arcs have equal chords]
Question 15.

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 2 DCF : £F : £E = 3: 5: 4, find the angles



of the cyclic quadrilateral ABCD.

Solution:

Given —ina circle, ABCD is a cyclic quadrilateral AE and DC
are produced to meet at Eand BC and AD are produced to meet at F.
LDOCR £ZF £ZE=3.5:4
let ZDCF=3X,£F=5x,£LE=4x
Now, we have to find, ZA, ZB, ZC AND £D
In cyclic quad. ABCD, BC is produced.
S LA= ADCF=3x%
In ACDF,
Ext.ZCDA=ZDCF+ £F=3x+5x=8x
In ABCE,
Ext. ZABC=ABCE+ LE [LBCE= ZDCF,vertically opposite angles]
=LDCF+ £E
=3x+dx=7x
Now, 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
ZA=3x=3x12°=36"
LB=7x=7x12"=84"
ZC=180"- LA=180"—-36"= 144"
ZD=8x=8x12°=96°

12°

Question 16.
The following figure shows a circle with PR as its diameter. If PQ =7 cm and QR = 3RS =

6 cm, Find the perimeter of the cyclic quadrilateral PORS.

Q

Solution:

In the figure, PQRS is a cyclic quadrilateral in which FR is
a diameter
PQ=7cm
QR=3R5=6cm
3RS=6cm=R5=2cm
Now in APQR,
ZQ=80° [Angles ina semi circle]
- PR® = PQ2 + QR2 [Pvthagoras Theorem]
=7°+6°
=494+ 36
=85
Again in right APSQ,PR? = PS® + RS?
= 85 = PS° +2°
= PS®=85-4=81=(9)°



SoPS=9cm

Now,perimeter of quad.PQR5=FPQ+ QR+ R5+ 5P
=(7+9+2+8)cm
=24

Question 17.
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 lenght of arc AC is twice the length of arc BC find :
(a)  BAC
(b) 2 ABC

IC C\
A 6 B
D

Solution:




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
(il AEB is the bisector of ZCAD
(Hin If arc AC=2arc BC, then find
(a)£BAC (b) £ABC
Construction : Join BC and BD
Proof: In right angled AABC and AAEBD
Side AC=AD [given]
Hyp.AB=AEB [common]
.. By Right Angle — Hypotenuse — Side criterion of congruence,
NABC = ANABD
(fy The corresponding parts of the congruent triangles are congruent.
~BC=ED [c.p.c.t]
sArc BC=ArcBD [equal chords have equal arcs]
(il £LBAC= £BAD
SAE s the bisector of ZCAD
(i) If Arc AC=2 arc BC,
then £LABC =2 ZBAC
But ZABC + ZBAC=90°
=2 /BAC+ ZBAC=90°

=3 /BAC=90"
= ZBAC= 93!3 =30°

LABC=2/BAC= LABC=2x30"=60"

Question 18.
In cyclic quadrilateral ABCD; AD = BC, « = 30° and « = 70°; find;

(i) BCD
(i) BCA
(iii) zABC
(iv) 2 ADC

Solution:



ABCD is a cyclic quadrilateral and AD = EC
LBAC=30°ZCBD=70"

We have
SDAC=ZCED [angles in the same segment]
= /ADAC=70° [ ZCED=70"]

= /ABAD= ZBAC+ ZADAC=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=EBC,ZACD = ZBDC [Equal chords subtends equal angles]

But ZACE=ZADE [angles in the same segment]

S LACDY LACE= ZBDC+ £ZADE

= /ABCD=/ZADC=280°

But in ABCD,

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

= 70"+ 80°+ ZBDC=180°

= 150"+ ZEDC = 180°

S LBDC=180°-150°=30°

= /AACD=30° [ LACD = ZEDC]

L LBCA= ZBCD - ZACD=80°-30"=50°

Since the sum of opposite angles of cyclic quadrilateral is supplementary,
LZADC+ ZABC = 180°

= 80+ LZABC=180°

= /ABC=180°-80"=100°



Question 19.

In the given figure, ZACE = 43° and £ = 62°; find the values of a, b and c.
C

Solution:

Now, ZACE=43° and L CAF=62°
In AAEC,

S LACE+ ZCAE+ LAEC =180°
=43°+62°+ LZAEC =180°

= 105°+ LAEC =180°

= /AEC=180°-105°=75"
Now,ZABD+ ZAED = 180°

[Opposite angles of a cyclic]

quad and LAED = LAEC
=a+75°=180°

=q=180°—-75°

=q=105"°

ZEDF = ZBAE

J.c=62°

In ABAF,a+62°+h =180°

= 105°+62°+hH =180°

= 167°+bH =180°
=h=180°-167°=13"
Hence, a =105°b =13° and c=62°

[angles in the alternate segments]



Question 20.
In the given figure, AB is parallel to DC, «BCE = 80° and « BAC = 25°

Find

(i) « CAD

(ii) « CBD
(iii)  ADC

Solution:

In the given figure,

ABCD is a cyclic quad in which AB|| DC
SCABCD s an isosceles trapezium
SAD=EBC

(foin BD and we have,

Ext./BCE = /BAD [Exrermr angle of a cyclic qud is }

equadl to interior opposite angle
. ZBAD =80° [ ZBCE=80°]
Bur #BAC =25"°
L CAD = LBAD - £ BAC
=g0"-25"°
=EE"



(ilZ CBD = £ CAD [angle of the same segment]
=E5E5°
(inZLADC = ZBCD [angles of the isosceles trapezium)]
=180°"— ZBCE
=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:

In a circle, ABCD is a cyclic quadrilateral in which
AB is the diametre and chord CD is equal to the radius
of the circle

To prove — £LAPE = 60"



Construction — Join OC and QD

Proof — Since chord CO=CO=D0O [radii of the circle ]

S ADOC is an equilateral triangle
SLZDOC=0DC=£DCO=60°

Llet ZA=x and £B=vy

Since QA =0B=0C=0D [radii of the same circle ]
S LZ0DA = Z0AD = x and

LOCB=/A0BC=y

SLAOD=18B0-2x and £ZBOC=18B0-2y

But AOB is a straight line

SLAODY ABOCH £ COD =180°

= 180" —2x+18B0°—-2y+E0°=180°

=2x+2y=240°

= x+y=120°

But ZA+ B+ 2P =180 [Angles of a triangle ]
=120+ P =180"°

= /ZP=180"-120°

= ZP=60°

Hence £APE=E0"°

Question 22.

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




Solution:

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

To prove —DP is the bisector of ZADB

Proof —Since CP is the bisector of ZACB

S ELACP = ZBCP

Bur ZACP=ZADP [Angles in the same segment of the circle]
and ZBCFP = ZBDF

But ZACP=/ZBCP

S L ADP = ZBDP

.OP is the bisector of ZADB

Question 23.
In the figure, given below, AD = BC, « BAC = 30° and £ = 70° find:

(i) BCD

(ii) « BCA
(i) « ABC
(iv) ADC

Solution:



In the figure, ABCD is a cyclic quadrilateral
AC and BD are its diagonals.
LBAC=30%and £CBD =70"
MNow we hawve to find the medsures of
£BCD,£BCA, £ABC and £ADE
We have L CAD =ZCBD=70" [Angles in the same segment]
Similarly, £BAC = £BDC =30°
CLLBAD = £BACH L CAD
=30°+70°
=100°
(INow £ BCD+ £ BAD = 180° [opposite angles of cyclic quadrilateral]
= SBCD+ #BAD =180"
= SBCD+100° =180
= SBCD=180-100°

= /S BCD =80"
(iISince AD=BC, ABCD is an isosceles trapezium and AB || DC
ZBAC=/DCA [alternata angles ]
= SDCA =30
S ZABD = £ZDAC =300 [angles in the same segment]
L BCA = /ZBCD— £DAC
=80°—-30°
=50°
(inNLABC = ZABD + 2 CED
=30°"+70"
=100°
(viZ£ADE = £ BCA =50° [angles 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 «CBD = 32°. Find :

(i) OBD
(i) 2AOB
(iii) BED (2016)

Solution:

i. AD is parallel to BC, i.e., OD is parallel to BC and BD is transversal.
= Z00B = ZCBD =327 ... (Alternate angles)

In A0BD,

QoD =08 ...[Radii of the same circle)

= <008 = Z0BD = 327



i ADIs parallel wBC,i.e., ADisparallel to BC and OB is transversal,
= 808 = ZOBC .. (Alternate angles)
= ~OBC = Z0BD + £DBC
= /OBC = 320 4+ 320
= SOBC = 64
= SA0B = 647

i In ADAB,
08 = 0B . [Radii of the same circle)
= L0AB = Z0OBA = x(say)
= /OAB + £OBA + £A0B = 1807
=X+ X+ 647 =180
= 2x = 180F - 64°
= ZJx=116"°
= x = 58°
= J0AB = 557
e, ZDAB = 5&°
= sDAB = #BED =52° ... .(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. 2BCD
ii. 2.BOD
iii. £0BD




Solution:

<DAE and «DAB are linear pair

So,

<DAE + «DAB = 180°
~2DAB =110°

Also,

£BCD + «DAB = 180°......0pp. Angles of cyclic quadrilateral BADC

~£BCD =70°

£BCD =7 £BOD...angles subtended by an arc on the centre and on the circle
~2BOD = 140°

In ABOD,
OB = OD......radii of same circle
So,

20BD =£0DB......isosceles triangle theorem

20BD + 2£0DB + «BOD = 180°.....sum of angles of triangle
2,0BD = 40°

20BD = 20°



