KD EDUCATION ACADEMY [9582701166]

STD 9 Maths Total Marks : 230

Time : 6 hour i )
kd 90+ questions ch-9 Circle
*  Choose the right answer from the given options. [1 Marks Each] [100]
1. Two pointon a circle makes the:
(A) Secant (B) Chord (C) Diameters (D) Diameter
Ans. :
b. Chord
Solution:

A chord is the line joining any two points on the circle.

2. Inthe given figure, A and B are the centres of two circles having radii 5cm and 3cm
respectively and intersecting at points P and Q respectively. If AB = 4cm, then the length
of common chord PQ is:

(A) 3cm (B) 7.5cm (C) 9cm (D) 6cm
Ans. :
d. 6cm
Solution:

We know that the line joining their centres is the perpendicular bisector of the
common chord.

Join AP.

Then AP = 5cm; AB = 4cm

Also, AP?2 = BP2 4+ AB2 [using pythagoras theorem]
= BPZ = AP2 - AB?2

= BP2 =52 -42

= BP = 3cm

.. triangle ABP is a right angled and PQ = 2 x BP = (2 X 3)cm = 6cm
3. Inthe given figure, O is the centre of a circle. If ZAOB = 100° and ZAOC = 90°

then /ZBAC =?
(A) 85° (B) 80° (C) 95° (D) 75°
Ans. :

a. 85°




Solution:

/BOA + ZAOC + ZBOC = 360° [Angles around a point are 360°]
= 100° +90° + £ZBOC = 360°

= /BOC = 170°

Now,

/BAC = 3(£BOC) = $(170°) = 85°

4. Oisthe centre of the given circle. If ZAPB = 120° and ZDBC = 25°, then the
measure of ZADB is equal to:

R
VAN
)

e

(A) 60¢ (B) 120¢ (C) 95¢ (D) 100¢

Ans. :
C. 95¢

Solution:

L,

)
6}

Now, ZAPB + ZCPB = 180° (Linear Pair)
120° + ZCPB = 180°¢
/CPB = 60°

Now from angle sum property, we can calculate the values of ZCPB and we find

that ZCPB = 95°
Since, /ZPCB = Z/ADB = 95°

5. Inthe given figure PQ = QR = RS and ZPTS = 75° then the measure of ZQOR is:
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6.

(C) 50¢ (D) 20¢

/PTS = 75°

Now /ZPTQ = ZQTR = ZRTS (Equal chords would make equal angles at centre
and thus equal angles at the circumference)

QTR = & = 25°

So, ZQOR = 25° x 2 = 50°

If O is the centre of a circle of radius rand AB is a chord of the circle at a distance
% from O, then /ZBAQO =
(A) 60° (B) 45° (C) 30° (D) 15°
Ans. :
c. 30°
Solution:

Let /BAO =6
Consider AOAC,
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. 9_0C _ 3
smH—OA = =
:%:sin?)Oo
= 0 =30°

7. The radius of a circle is 6cm. The perpendicular distance from the centre of the circle to
the chord which is 8cm in length, is:

(A) v/Bem. (B) 24/5cm. (C) 24/7cm. (D) +/7Tcm.

Ans. :
b. 2\/30m.

Solution:

AB = 8cm

= AC =BC =4cm

Consider AOCB, where BC = 8cm,
OB = 6cm

Now, (OC)2 + (BC)? = (OB)?2

= (0C)2 + 42 = 62

= (0C)2 + 16 = 36

= (0C)2 = 20

= 0C =420 =245

8. Inthe given figure, AB and CD are two intersecting chords of a circle. If ZCAB = 40°
and /BCD = 80°, then ZCBD =7

D B
9
80°
AC
(A) 80¢@ (B) 70¢@ (C) 60¢° (D) 50¢
Ans. :
c. 60¢°
Solution:
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We have:

/CDB = ZCAB = 40° (Angles in the same segment of a circle)

In ACBD, we have:

/CDB + ZBCD + ZCBD = 180° (Angle sum property of a triangle)
= 40° + 80° + ZCBD = 180°

= /CBD = (180° — 120°) = 60°

= /CBD = 60°

9. Inthe given figure, Pand Q are centers of two circles intersecting atB and C. ACD is a
straight line. Then, the measure of ZBQD is:

(C) 105¢ (D) 130¢

b. 1509

ZAPB = 150°, so, ZACB = 75° {Angle subtended by an arc at centre is twice
the angle subtended at any point on circumference}

Now, ACD is straight line, so, ZACB + Z/DCB = 180°

/DCB = 180 — 75 = 105°

Now, angle subtended by arc BD on centre is twice of ZDCB = 2 x 105 = 210°
Now, ZBQD = 360° — 210° = 150°

10.  In the given figure, O is the centre of a circle in which ZOAB = 20° and
Z0CB = 50°. Then, ZAOC =7

(A) 50° (B) 70° (C) 20° (D) 60°
<=
Ans. :
d. 60°
Solution:

OA = OC [Radii of the same circle]

= /Z0OBA = ZOAB = 20°

In AOAB,

/0OBA + ZOAB + ZAOB = 180° [Angle sum property]
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= 20° +20° + ZAOB = 180°
= /AOB = 140°
Now,
OB = OC [Radii of the same circle]
= /0BC = Z0CB = 50°
In AOCB,
Z0BC + Z0OCB + ZCOB = 180° [Angle sum property]
= 50° 4+ 50° + ZCOB = 180°
= ZCOB = 80°
So,
/AOB = ZAOC + ZCOB
= /AOC=/A0B - ZCOB
= /AOC = 140° — 80°
= /ZAOC =60°
11. AB and CD are two parallel chords of a circle with centre O such that AB = 6cm and CD

= 12cm. The chords are on the same side of the centre and the distance between them
is 3cm. The radius of the circle, is:

(A) Tcm (B) 6cm (C) 34/5cm (D) 54/2cm

Ans. :
c¢. 3v/5cm
Solution:

Let the distance between the center and the chord CD be x cm and the radius of the
circleisr cm.

We have to find the radius of the following circle:

In right angled triangle, OND,

X2 +36 =r2 ...()

Now, in right angled triangle AOM,

r2 =9+ (x + 3)% ....(ii)

From (i) and (ii), we have

r2 =9+ ((y1)? — 36 + 3)?

=12 =9+1>-36+9+6v1% 36
= 3=+vr2—-36

= 9 = r?2 — 36 [squaring both the sides]
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= 12 =45 = r = 3/5cm
12.  Inthe given figure, O is the centre of a circle and ZAOB = 140°. Then, ZACB =7

(A) 1109 (B) 70¢ (C) 80¢° (D) 40°
Ans. :
a. 1109
Solution:
Let, D on any point on circumference and join AD and BD,

Now, ZADB = <208

/ADB = 12 =70°
Now, in cyclic quadrilateral ADBC
= /ADB + Z/ACB = 180°
= /ACB = 180° — ZADB
= /ACB = 180° — 70°
= /ACB = 110°
13. ABCD is a parallelogram. A circle passes through A and D and cuts AB atE and DC atF.
If /ZBEF = 80°, then ZABC is equal to:

A E B
G ioo
D 3 C

(A) 759 (B) 80¢ (C) 1009 (D) 120¢
Ans. :
b 809
Solution:
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ZAEF + 80° = 180° (Linear Pair)

ZAEF = 100°

/ADF + ZAEF = 180° (Opposite angles of a cyclic quadrilateral)
ZADF = 180° — 100° = 80°

/ADF = ZABC = 80° (Opposite angles of a parallelogram)

14. If A, B, C are three points on a circle with centre O such that ZAOB = 90° and
/BOC = 120°, then ZABC =

(A) 60° (B) 75° (C) 90° (D) 135°
Ans. :
b. 75°
Solution:

4)

90°

N

A B

ZAOC = ZAOB + ZBOC
=90° +120° = 210°
ZCOA =360° —210° =150°

—_—

If arc COA makes 150° at centre, then it will make half angle of the centre at
circumference.

= /CBA or ZABC = 1L = 75°

15. Number of circles that can be drawn through three non-collinear points is:

(A) 2 (B) 1 (o (D) 3
Ans. :
b. 1
Solution:

Only 1 circle can be drawn from three non-collinear points.
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17.

In the given figure, if ZABC = 45°,

Solution:

then ZAOC =

(C) 90¢

The angle made by an arc at the centre is double the angle made by it on any other

point on the circumfrence.

In the given figure, CD is the diameter of a circle with centre O and CD is perpendicular

to chord AB. If AB = 12cm and CE = 3cm, then radius of the circles is:

D

(B) 6cm

d. 7.5cm
Solution:
LetOA=0C=rcm.

Then OE = (r- 3)cm and AE =

(C) 8cm

%AB = 6cm

(D) 7.5cm
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Now, in right AOAE, we have:

OAZ2 = OE?2 + AEZ? [Using paythagoras theorem]
= (r)? =(r-3)2 + 62

=r2=r2+9-6r+36

= 6r =45
ir:‘lﬁ—527.5cm

Hence, the required radius of the circle is 7.5cm.

18. An angle in the semicircle is:
(A) 360¢° (B) None of these. (C) 1809 (D) 902
Ans. :
d. 90°
Solution:
The angle in a semicircle is always 902,

19. Two circle are congruent if they have equal.
(A) Radius (B) Diameter (C) Secant (D) Chord
Ans. :
a. Radius
Solution:
Equal radius would generate two same circles that are exact copy of each other,
hence making them congruent.
20. Acircle isdrawn. It divides the plane into:
(A) No Parts (B) 4 Parts (C) 5 Parts (D) 3 Parts
Ans. :
d. 3 Parts
Solution:

A circle divides the plane into 3 parts namely, the points outside the circle, the points
inside the circle and the points'on the circle.

21.  Inthe given figure, if ZCAB =50° and ZABC = 70°, then ZADB is equal to:

D C
50° 709
(A) 60¢° (B) 80¢@ (C) 70¢@ (D) 50¢
Ans.
a 602
Solution:

[10]




In triangle ABC, ZA + /B + ZC = 180°
= /C =60°
Z/ACB = ZADB = 60° (Angle made by the same chord are equal)

22. Ifthe length of a chord of a circle is 16cm and is at a distance of 15cm from the centre
of the circle, then the radius of the circle is:

(A) 15cm. (B) 16cm. (C) 17cm. (D) 34cm.

Ans. :
C. 17cm.

Solution:

AWB

AB = 16cm

OC = 15cm

C is the mid-point of AB.
AC=BC= % = 8cm
Consider AOCA,

OC = 15c¢m, AC = 8cm
= OA = \/(15)2 + (8)2
= /225 — 64

= /289

= 0OA =17cm

23. Inthe given figure, O is the centre of a circle. If ZOAC = 50°, then ZODB =7

o N\

(A) 40¢ (B) 50¢ (C) 75¢ (D) 60¢

Ans. :
b. 509

Solution:
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24.

25.

26.

Z0DB = ZOAC = 50° (Angles in the same segment of a circle)
= /Z0DB = 50°

In the given figure, CD is the diameter of a circle with centre O and CD is perpendicular
to chord AB. If AB = 12cm and CE = 3cm, then radius of the circles is:

(A) 6Cm (B) 9cm (C) 7.5cm (D) 8cm

P

\ b

Ans. :
C. 7.5cm

Solution:

OA = 0C

= OA = OE + CE

=0A=0E+3

= OE =0A-3..(i)

AE = %AB [Perpendicular drawn from the centre of a circle to the chord bisect the
chord]

= 2(12) = 6cm

In right AOEA,

OA? = OE? + AE?

= OA? = (OA - 3)2 + AE? [From (i)]
= OA2 = OA? - 60A + 9 + AE2

= 60A = 9 + 62

= 60A =9 + 36

= OA =2 =75cm

So, the radius of the circle is 7.5cm.
Circle having same centre are said to be:
(A) Secant (B) Concentric (C) Chord (D) Circle

Ans. :
b. Concentric

Solution:

Concentric circles arethose circle that is drawn with the same point as a centre but
different radii.

In the figure, if ZDAB = 60°, ZABD = 50° then ZACB is equal to:
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:; ° 50;:
6()\/

B
(A) 802 (B) 602
Ans. :
d. 709
Solution:
ﬁ[) C
In, AABD

/D =180° — ZA — /B
= 180° — 110° = 70°

(C) 500 (D) 70¢

Since angles made by same chord at any point of circumference are equal so,

/ACB = ZADB = 70°

27. Ina figure, O is the centre of the circle with AB as diameter. If ZAOC = 40°, the value

of x is equal to:
B

A C
(A) 609 (B) 709
Ans. :
b. 709
Solution:

(C) 50¢ (D) 80¢
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28.

OA = OC (radii)
So, ZOAC = ZOCA =x
Again, in AOAC
Z0AC+ ZOCA + ZAOC = 180°
x+x+ ZA0C = 180°
x +x +40° = 180°
2x = 140°
x = T70°
Write the correct answer in the following:
ABCD is a cyclic quadrilateral such that AB is a diameter of the circle circumscribing it

and ZADC = 140°, then /ZBAC is equal to:

(A) 80°. (B) 50°. (C) 40°. (D) 30°.
Ans. :
b. 50°.
Solution:
Given, ABCD is a cyclic quadrilateral and ZADC = 140°.
C
D

A!/B

We know that, sum of the opposite angles in a cyclic quadrilateral is 180°.
/ADC + ZABC = 180°

= 140° + ZABC = 180°

= /ABC = 180° — 140°

. ZABC = 40°

Since, ZACB is an angle in a semi-circle.

.. ZACB = 90°

In AABC, /BAC + ZACB + ZABC = 180° [by angle sum property of a

triangle]
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29.
D

(A) 92

Ans.

30.

= /BAC +90° 4 40° = 180°
= /BAC = 180° — 130° = 50°

81°+XC

89°
A

b. 10°

Solution:
D

C
81° + X

89°
A

B

For what value of x in the figure, points A, B, C and D are concyclic?

(C) 11¢ (D) 12¢

If the quadrilateral ABCD is concyclic, then,

A+ ZC =180°
802 + 812 + x = 180¢°
x = 109

Q
S

42

In the figure, if ZSPR = 73°, ZSRP = 42° then ZPQR is equal to:

(C) 70¢ (D) 65¢

[15]




Solution:
|
o 42
73
PUR

/PQR = /PSR = 180° — 73° — 42° = 65°

31. Chords AD and BC intersect each other at right angles at point . ZDAB = 35°, then
ZADC is equal to:

(C) 65¢ (D) 55¢

d. 55°¢

Solution:
From triangle APB, ZABP = 180° — 90° — 35° = 55°
Thus, ZADC = 55° (/ABC = ZADC)

32. Inthe given figure, AD is the diameter of the circle and AE = DE. If, ZABC = 115°,
then the measure of ZCAE is:

LN
N\

B C
115°
A D
E
(A) 70¢ (B) 60¢ (C) 809 (D) 90¢

Ans. :
a. 70¢

Solution:
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B C

A D

E
Since, AE = DE,

therefore, Z/DAE = ZADE = 45° (in AAED, ZE And other two angles are
equal.)

Now, BADC is a cyclic quadrilateral,

= /B + /D = 180°

= 115° + /D = 180°

= /CDA = /D = 65°

Also, ZACD = 90° (Angle in a semicircle)
So, we have:-

In AACD,

= /CAD + ZACD + ZCDA = 180°
= /CAD + 90° + 65° = 180°

= /CAD = 25°

Finally,

/CAE = ZCAD + Z/DAE = 25° +45° = 70°

33. Ina circle with centre O, AB and CD are two diameters perpendicular to each other. The
length of chord AC, is:

(A) ﬁlAB (B) v/2 () 51 (D) 2AB
Ans.
a 1
) V2 AB
Solution:

We are given a circle with centre at O and two perpendicular diameters AB and CD.
We need to find the length of AC
We have the following corresponding figure:

Since, AB = CD (Diameter of the same circle)

[17]




Also, ZAOC = 90°

And, AO = ATB

Here, AO = OC (radius)

In AAOC is right angled triangle,
AC* = AO® + 0C? = AO? + AO?

- () +(#)
AC2 = AP

_ AB
AC—W

34. Inthe given figure, if chords AB and CD of the circle intersect each other at right angles,
then,x+y =

C/\

X

:

&B
(B) 609

AQ
D
(A) 90¢ (C) 75¢ (D) 45¢

Ans. :
a. 90¢

Solution:

C

X

AY—| - B

D

y = ZACP (Angles of same arc)

ZAPC =180° —90° = 90° (LAPC, ZCPB are linear pair)
Thus from triangle APC

x+y+ ZAPC = 180°

Hence, x + y = 90°

35. Inthe given figure, M, A, B and N are points on a circle having centre O. AN and MB cut

atY. If ZNYB = 50° and ZYNB = 20°, then reflex ZMON is equal to:

[18]




(A) 260° (B) 200¢ (C) 220¢ (D) 240¢

Ans. :
C. 2209

Solution:

In triangle NYB,

N+ 2Y + /B = 180°

= /B =180° —50° — 20° = 110°

Complete the cyclic quadrilateral, MBNX, where X being any point on the
circumference in the major segment, we have:-

/MXN = 80° — 110° = 70°
So, minor ZMON = 70° x 2 = 140°
Hence, reflex /MON =360° — 140° = 220°

36. The relation between diameterand radius of a circle is:

(A) d = 27T (B)d = 2r (CQ)r=2d (D)d=r
Ans. :
b. d=2r
Solution:
Radius is half the length of the diameter, thus diameter is twice the length of the
radius.

37. Inthe given figure, if ZAOB = 80° and ZABC = 30°, then ZCAO is equal to:
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38.

(A) 602 (B) 40¢ (C) 80¢

Ans. :
a.

609
Solution:

80°

309
A B

In triangle AOB, OA = OB (Radii)

= Z/OAB = Z0OBA

Now,

= Z0AB + ZABO + ZAOB = 180°
= 2/0AB = 80° = 180°

= /0OAB = 50°

Now, ZCAB = 7 /AOB = &% = 40°
Again, in triangle ABC,

/CAB + ZABC + /BCA = 180°
Z/CAB + 30° +40° = 180°

/CAB =110°

Thus,

/CAO = ZCAB — ZOAB

= 110° — 50° = 60°

Hence, proved.

(D) 309

In Fig., AB and CD are two equal chords of a circle with centre O. OP and OQ are

perpendiculars on chords AB and CD, respectively. If ZPOQ = 150°, then ZAPQis
equal to:

[20]




(A) 60° (B) 30¢ (C) 15¢ (D) 75¢

Solution:
A C

As AB = CD
So, OP = 0Q (equal chords are equidistant from the centre)

/1 = /2 (angles opposite to equal sides are equal)
/1+ /2 + /POQ = 180°
/1 + /1 +150° = 180°
. /1 =15°
Since APB is a line segement
. /BPO + /1 + /APQ = 180°
90° + 15° + ZAPQ = 180°
o LZAPQ =1T5°
39. Write the correct answer in the following:

In Fig. if AOB is a diameter of the circle and AC = BC, then ZCAB is equal to:
C

oo

(A) 30°. (B) 60°. (C) 90°. (D) 45°.
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Ans. :
d. 45°,

Solution:

As AOB is a diameter of the circle,

ZC =90°

['.-Angles in a semi-circle is 90°]

Now, AC = BC

/A =/B

['.- Angles opposite to equal sides of triangle are equal]
Using angle sum property of a triangle, we have
/A + /B + £C =180° = 2ZA +90° = 180°
= 2/A =90° = ZA =90° + 2 =45°

Hence, (d) is the correct answer.

40. PQRSis a cyclic quadrilateral such that PR is a diameter of the circle. If ZQPR = 67°
and ZSPR = 72°, then ZQRS =

(A) 41° (B) 23° (C) 67° (D) 18°
Ans. :
a. 4l-°

Solution:

P Q
67°

72°
S R

In a cyclic quadrilateral, Opposite angles are supplementary.
= /P + /R = 180°

Now, /P = 67° 4+ 72° =139°

Thus, ZR = 180° — 139° = 41°

ie. /R = ZQRS = 41°

41. Inthe given figure, O is the centre of a circle. Then, ZOAB =

[22]




42.

43.

A

(A) 50¢ (B) 55¢ (C) 602 (D) 65¢

Ans. :

659
Solution:
OA = OB (Radii of a circle)
Let Z/OAB = ZOBA =x°
In AOAB, we have:
x2 + x2 4+ 502 = 1802 (Angle sum property of a triangle)
= 2x2% = (1802 - 502) = 130¢
= x° = (£2)° = 65°
Hence, ZOAB = x° = 65°

If AB = 12cm, BC = 16 and AB is perpendicular to BC, then the radius of the circle
passing through the points A, B and C is:.
(A) 12cm (B) 6cm (C) 8cm (D) 10cm
Ans. :
d. 10cm
Solution:
A
Since AB is perpendicular to BC, therefore ABC is a right-angled triangle right angled
at B. As clear from the figure, AC would act as the diameter
AB2 + BC2 = AC2
122 + 162 = AC2
AC =20
Since AC is diameter so radius = 10cm.
AOB is the diameter of the circle. ABCD is a cyclic trapezium in which AB || DC. If

/BED = 65°, then ZBDC is equal to:
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D, > C
AMB
65°
E

(A) 409 (B) 25¢@ (C) 652 (D) 75¢
Ans. :
b. 25¢
Solution:

A s B
65°
E

AB is diameter and ABCD is semi-circle, so ZADB = 90°
Also, /Z/BED = /ZBAD = 65° {Angles in same segment}
so, in AABD, /ZBAD + ZABD + ZADB = 180°
/ADB = 180 — 155 = 25°

Now, since, AB || CD

So, ZADB = /BDC = 25° {alternate interior angles}

44. Inthe given figure, O is the centre of a circle in which ZOAB = 20° and
Z0CB = 50°. Then, ZAOC =?

=

O
A /M\ B
C
(A) 20¢ (B) 602 (C) 70¢ (D) 50¢
Ans. :
b. 609

Solution:

OA = 0B = ZOBA = ZOAB = 20°.

In AOAB,

[24]




Z0OAB + ZOBA + ZAOB = 180°

= 20° +20° + ZAOB = 180°

= /AOB = 140°.

OB = OC = Z0OBC = Z0CB = 50°.
In AOCB,

Z0CB + £Z0BC + ZCOB = 180°

= 50° +50° + ZCOB = 180°

= ZCOB = 80°.

Z/AOB = 140° = ZAOC + ZCOB = 140°
= /AOC + 80° = 140°

= /AOC = 140° — 80°

= ZAOC = 60°.

In the given figure, ABCD is a quadrilateral inscribed in circle with centre O. CD is

produced to E. If ZADE = 95° and ZOBA = 30°, then ZOAC is equal to:

(C) 15¢ (D) 5¢

Here, ZADC and ZADE are supplementary to each other,

So, ZADC = 180 — 95 = 85°

Also, ABCD is also a cyclic quadrilateral so, ZADC and ZABC are supplementary
So, ZABC =ZADC = 180°

/ABC =180 — 95 = 85°

angle subtended at centre is double the angle suntended at circumference.
So, ZAOC = 170°

Now, in triangle AOC, OA = OC(Radii) so, ZOAC = OCA

Z0OCA + ZOAC + ZAOC = 180°

2/0AC =180 —-170 = 10°

ZOAC =5°
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46. In the given figure, AABC and ADBC are inscribed in a circle such that
/BAC =60° and ZDBC = 50°. Then Z/ZBCD =7

(A) 50° (B) 60° (C) 70° (D) 80°
N
Ans. :
C. 70°
Solution:

Since angles in the same segment of a circle are equal.
/BAC = Z/BDC = 60°.

In ABDC,

/BDC + /DBC + ZBCD = 180°.

= 60° +50° + ZBCD = 180°

= /BCD = T70°

47. The given figure shows two congruent circles with centre O and O’ intersecting at A and

B.If ZAO'B = 50°, then the measure of ZAPB is:

N
<[>

(C) 450 (D) 400

Since both the triangles are congruent,
So, OA = O'A,

OB =0'B

AB = AB (Common)

Hence, AAOB =~ AAO'B

Thus, ZAOB = ZAO'B = 50°
Since, PB is a straight line, therefore:-
/ZAOP + ZAOB = 180°

= /AOP =180° — 50° = 130°
Again, In triangle OPA,

= /P =/A

= /A + /P + /20 = 180°

[26]




= 2/P +130° = 180°
= /P =3 =25°
Thus, ZOPA = 25°

48. Inthe figure, O is the centre of eh circle and ZAOB = 80°. The value of x is:

(C) 160¢° (D) 60¢

Solution:
Angle made by a chord at the centre is twice the angle made by it on any pointon

the circumference.
ZAOB _ 80° __ 40°

X==">% T 5

49. Inthe given figure, AB || CD and O is the centre of the circle. If ZADC = 25°, then the
measure of ZAEB is:

25°
P D
C O
E
(A) 409 (B) 80¢ (C) 25¢ (D) 80¢°
Ans. :
a. 40¢
Solution:
A B
25
C o) D
E

[27]




Here, AB || CD and ZADC = 25°,
So, ZDAB = 25°, (opposite interior angles are equal)

Now, ZADC = 25°, so, ZAOC = 50° (Angle subtended by arc AC at centre is
twice the angle subtended at circumference)

Similarly, ZDAB = 25°, so, ZDOB = 25° (Angle subtended by arc BD at centre is
twice the angle subtended at circumference)

/ZAOB + ZDOB + ZAOC = 180° (All lie in straight line)

ZAOB = 180 — 50 — 50 = 80°

Now, ZAEB = 40° (Angle subtended by arc AB at centre is twice the angle
subtended at circwnference)

50. Inthe given figure, ABCD is a cyclic quadrilateral, ZCBQ = 48° and a = 2b. Then, b is
equal to:

(A) 48¢° (C) 38¢ (D) 182
Ans. :
b 289
Solution:

. D
@
b DV e
b
\
Q
Here, ZABC is supplementary to ZCBQ
So, ZABC = 180 — 48 = 132°.

Since, ABCD is cyclic quadrilateral, /B + ZD = 180° {opposite angles are
supplementery}




So, /D = 180 — 132 = 48°
Now, in triangle PDC, /P + ZD 4+ ZC = 180°

=a + 482 + (482 + b) = 1802 {since, ZC is external angle to B and b, and sum of
two opposite interior angles is equal to external angle}

= 3b + 96 = 180°
3b = 180 - 96 = 84
b = 280

51. Inthe given figure, AB is a diameter of the circle APBR. APQ and RBQ are straight lines.
If /A = 35° and then the measure of Z/PBR is:

(C) 165¢ (D) 115¢

d. 1159
Solution:

/ZAPB = /BPQ = 90°

Now,
In AAPB,
/BAP + ZAPB + ZABP = 180°
35° +90° + ZABP = 180°
ZABP = 55°
Again,
In ABPQ
— /BPQ + /PQB + Z/PBQ = 180°
= 90° + 25° + /PBQ = 180°
= /PBQ = 65°
Since, RBQ is a straight line,
/RBA + Z/ABP + /PBQ = 180°
ZRBA + 55° 4+ 65° = 180°
Z/RBA = 60°
Finally,
/PBR = ZABP + ZRBA
=55 +60° = 115°
52. Inthe given figure, O is the centre of a circle and ZAOC = 120°. Then, ZBDC =?
(A) 60° (B) 45° (C) 30° (D) 15°

e
0




Ans. :
C. 30°

Solution:

Since BOA is a diameter.
/AOC + ZBOC = 180°
= 120° 4+ ZBOC = 180°
= /BOC = 60°
So, /ZBDC = £ /BOC = £(60°) = 30°
53. The given figure shows two intersecting circles. If ZABC = 75° then the measure of

/PADis:

(C) 125¢ (D) 75¢

a. 1052

Since ZPQC + ZPBC = 180° (Opposite angles of a cyclic quadrilateral)
/PQC = 180° — 75° =105°
Again, ZDQP + ZPQC = 180° (Linear Pair)
So, ZDQP = 75°
Also, ZPAD + /ZDQP = 180° (Opposite angles of a cyclic quadrilateral)
/PAD = 105°
54. The given figures show two congruent circles with centre O and O’. Arc AXB subtends an

angle of 752 at the centre and arc A'YB’ subtends an angle of 252 at the centre O’. Then,
the ratio of arcs AXB to A ‘YB' is:

N </
q A f
X Y
B'
B

(A) ltis2:1 (B) Itis3:1 (C) Itis1:3 (D) Itis1:2

Ans. :




b.

ltis3:1
Solution:

Since, circles are congruent thus we can consider the two arcs as in the same circle.
Now the length of the arcs is directly proportional the angle subtended by the arcs.
Therefore the lengths of the given arcs would be same in ratio as the ratio of the
given angles.

Hence the required ratio is % = %
55. In the given figure, BOC is a diameter of a circle with centre O. If ZBCA = 30°, then
/CDA =7
A
30°
B . C
0]
D
(A) 50¢ (B) 45¢ (C) 30¢ (D) 60¢
Ans. :
d. 60¢
Solution:
Angles in a semi-circle measure 90°.
.. /BAC =90°
In AABC, we have:
/BAC + ZABC + ZBCA = 180° (Angle sum property of a triangle)
.. 90° + ZABC + 30° = 180°
= /ABC = (180° — 120°) = 60°
. ZCDA = ZABC = 60° (Angles in the same segment of a circle)
= /CDA = 60°
56. In the given figure, O is the centre of the circle. If Z/CAB = 40° and ZCBA = 110°,
the value of x is:
C
A
"
AB
(A) 55¢ (B) 80¢ (C) 60° (D) 50¢
Ans. :
C. 602

-
[




Solution:

A

A@

A—B
In AABC
/A +/B+ 2/2C =180°
= /C =180° —40° — 110 = 30°
Since AB is a chord and angle made by a chord at the centre is twice the angle made
by it on any point on the circumference, therefore:-

X =2 %X 302 = 602
57. Inthe given figure, O is the centre of a circle and ZOAB = 50°. Then, ZCDA =?

(A) 40° (B) 50° (C) 75° (D) 25°
&
Ans. :
b. 50°
Solution:

OA = OB [Radii of the same circle]

= /0OBA = Z0OAB = 50°

Since angles in the same segment are equal, ZABC = ZCDA.
Thatis, ZABO = ZCDA = 50°

58. Ina given figure, chords AD and BC intersect each other atright angles at point P. If
/DAB = 35°, then ZADC =

(C) 55¢ (D) 45¢

Solution:

From triangle APB, ZABP = 180° — 90° — 35° = 55°




Thus, ZADC = 55°(Z/ABC = ZADC)

59. Inthe given figure, ABCD is a cyclic quadrilateral in which DC is produced to E and CF is
drawn parallel to AB such that ZADC = 95° and ZECF = 20°. Then, ZBAD =?

(C) 75¢ (D) 105¢

d. 1059
Solution:

We have:
/ABC + ZADC = 180°
= ZABC + 95° = 180°
= /ABC = (180° — 95°) = 85°
Now, CF || AB and CB is the transversal.
.. ZBCF = ZABC = 85° (Alternate interior angles)
= /BCE = (85° + 20°) = 105°
= /DCB = (180° — 105°) = 75°
= /DCB = 75°
Now, ZBAD + ZBCD = 180°
= /BAD + 75° = 180°
= /BAD = (180° — 75°)
= /BAD = 105°
60. Inthe given figure, O is the centre of a circle in which ZOBA = 20° and
Z0OCA = 30°. Then, ZBOC =?
(A) 50° (B) 90° (C) 100° (D) 130°

Ans. :
C. 100°

Solution:

In AOAB,

OA = OB [Radii of the same circle]

= /OBA = ZOAB = 20° [Angle opposite equal sides are equal]
In AOAC,

OA = OC [Radii of the same circle]

= Z0OCA = ZOAC = 30° [Angle opposite equal sides are equal]
Now, /ZBAC = /ZBAO + ZCAO

= 20° + 30°




= 50°
/BOC = 2/BAC = 2(50°) = 100°.
61. Inthe given figure, ABCD and ABEF are two cyclic quadrilaterals. If ZBCD = 110°

then /BEF =7
(A) 55° (B) 70° (C) 90° (D) 110°
(>
Ans. :
d. 110°
Solution:

Since ABCD is a cyclic qyadrilateral, we have:
/BAD + /ZBCD = 180°
= /BAD +110° = 180°
= /BAD =170°
Since ABEF is a cyclic qyadrilateral, we have:
/BAD + /BEF = 180°
= 70° + Z/BEF = 180°
= /BEF = 110°
62. The figure shows two circles which intersect at A and B. The centre of the smaller circle

is O and it lies on the circumference of the larger circle. If ZAPB = 70°, then the
measure of ZACB is:

(A) 40¢@ (B) 50¢@ (C) 60¢° (D) 70¢
Ans. :
a 40¢
Solution:

Since, AB is a chord and makes ZAPB = 70° at the circumference, so

/ZAOB = 140°
Now, as AOBC is a cyclic quadrilateral then, sum of opposite angles must be 1809

/AOB + ZACB = 180°

vy
S




= 140° + ZACB = 180°
= /ACB = 40°

63. Write the correct answer in the following:

In Fig. if Z/DAB = 60°, ZABD = 50°, then ZACB is equal to:

D C
60° °
AUB
(A) 60°. (B) 50°. (C) 70°. (D) 80°.
Ans. :
C. 70°,
Solution:

In AADB, we have

/A + /B + /D = 180° [Angle sum property of a triangle]
= 60° + 50° 4+ £ZD = 180°

= /D =180° — 110° = 70°

i.e., ZABD = 70°

Now, ZACB = ZADB = 70°

['.” Angles in the same segment of alcircle are equal]

Hence, (c) is the correct answer.

64. Inthe given figure, O is the centre of the circle. If Z/DBA = 35°, then the measure of
ZACB is equal to:

C
D
0
359
(A) 60¢ (B) 55¢ (C) 652 (D) 452
Ans. :
b. 55¢

Solution:




359

KA

Join OA.
Now, in triangle AOB, from angle sum property we can find that ZAOB = 110°

Now, 2/ACB = ZAOB = 1 — 55°

65. ABCD is a parallelogram. A circle passes through A and D and cuts AB atE and DC atF.
If /ZBEF = 80°, then ZABC is equal to:

()0

D\\/F C

(A) 80¢

Ans. :

(B) 75¢@ (C) 1209
809
Solution:
A — ~FE B
00

D\/F C
ZAEF + 80° = 180°
ZAEF = 100°

(D) 100¢

/ADF + ZAEF = 180° (Opposite angles of a cyclic quadrilateral)

ZADF = 180° — 100° = 80°

/ZADF = ZABC = 80° (opposite angles of a parallelogram)

66. Inthe given figure, ABCD is a cyclic quadrilateral in which DC is produced to E and CF is
drawn parallel to AB such that ZADC = 95° and ZECF = 20°. Then, ZEAD =?

(A) 95°

Ans. :
C.

(B) 85° (C) 105°

105°
Solution:

(D) 75°

a~

o
o




Since CF || AB, ZABC = ZBCF = 85°
/BAD = /BCE
= /BAD = /BCF + ZECF
= /BAD = 105°
67. Ina circle of radius 17cm, two parallel chords are drawn on opposite side of a diameter.

The distance between the chords is 23cm. If the length of one chord is 16cm, then the
length of the other is:

(A) 34cm. (B) 15cm. (C) 23cm. (D) 30cm.
Ans. :
d. 30cm.
Solution:

PQ = 23cm

AB = 16cm

= BP = AP = 8cm

r=17cm

= EF = diameter = 2r = 34cm
Consider AOPB,

r? = OP? + BP?

= OP2 = (17)2 - (8)2 = 289 - 64 = 225

= OP = 15cm
=0Q =23-15=8cm
Consider AOQD,

r’ = 0Q? + QD?
= QD2 =r2-0Q? = (17)? - (8)2 = 225
= 0D = 15cm
=>CD=2xQD =30cm
68. In the give figure, AB and CD are two intersecting chords of a circle. If ZCAB = 40°
and Z/ZBCD = 80°then ZCBD =7
(A) 80° (B) 60° (C) 50° (D) 70°

l@‘

Ans. :
b. 60°

Solution:




69.

70.

71.

Since angles in the same segment are equal,

/BDC = /ZBAC = 40°

In ABDC,

/BDC + ZBCD + ZCBD = 180° [Angle sum property]
= 40° + 80° + ZCBD = 180°

= /CBD = 60°

Write the correct answer in the following:
In Fig. if ZOAB = 40°, then ZACB is equal to:
C
(0)
40°
A B
(A) 50°. (B) 40°. (C) 60°. (D) 70°.
Ans. :

a. 50°.
Solution:
In AQAB, OA = OB [both are the radius of a circle]
Z/0AB = ZOBA = ZOBA = 40°
[angles opposite to equal sides are equall
Also, ZAOB = ZOBA = /ZBAO = 180°
[by angle sum property of a triangle]
/AOB + 40° 4 40° = 180°
= /AOB = 180°-80° = 100°
We know that, in a circle, the angle subtended by an arc at the centre is twice the
angle subtended by it at the remaining part of the circle.
/AOB =2/ACB = 100° = 2/ACB
/ACB = 132 = 50°

Greatest chord of a circle’is called its:
(A) Chord (B) Diameter (C) Secant (D) Radius
Ans. :

b. Diameter
Solution:
Since diameter is the longest segment that can be drawn in a circle(touching the
circle at both ends), therefore it is the longest possible chord also.

In the given figure, O is the centre of a circle and ZOAB = 50°. Then, ZBOD =7

{38}




C
50°
AN____“B
(A) 802 (B) 100¢ (C) 130¢ (D) 50¢
Ans. :
b. 100¢
Solution:

OA = OB (Radii of a circle)
= Z0OBA = ZOAB = 50°
In AOAB, we have:
Z/0OAB + ZOBA + ZAOB = 180° (Angle sum property of a triangle)
= 50° +50° + ZAOB = 180°
= /AOB = (180° — 100°) = 80°
Since ZAOB + ZBOD = 180° (Linear pair)
.. ZBOD = (180° — 80°) = 100°
= /BOD = 100°
72. Inthe given figure, O is the centre of the circle. If ZQPR is 502, then ZQOR is:

(A) 100¢ (B) 130¢ (C) 409 (D) 50¢

a. 100¢°
Solution:
Angle made by a chord at the centre is twice the angle made by it on any point on
the circumference. Therefore,

/QOR =2/QPR = 50° x 2 =100°
73. Inthe figure, if ZSPR = 73°, ZSRP = 42° then ZPQR is equal to:

{391




73° 42°

P R
(A) 749 (B) 769 (C) 652 (D) 70¢@
Ans.
C 659
Solution:

/PQR = /PSR = 180° — 73° — 42° = 65°

74. Inthe given figure, O is the centre of a circle in which ZOBA = 20° and
Z0CA = 30°. Then, ZBOC =?

A

(C) 50¢ (D) 100¢

d. 100¢
Solution:
In AOAB, we have:
OA = OB (Radii of a circle)
= /0AB = ZOBA = 20°
In AOAC, we have:
OA = OC (Radii of a circle)
= /0AC = Z0CA = 30°
Now, /ZBAC = (20° + 30°) = 50°
. ZBOC = (2 x ZBAC) = (2 x 50°) = 100°
= /BOC = 100°
75. Inthe given figure, AOB is a diameter and ABCD is a cyclic quadrilateral. If
/ZADC = 120° then /ZBAC =?
(A) 60° (B) 30° (C) 20° (D) 45°

,

[40]




Ans. :
b.

76.

30°
Solution:
We know that the opposite angles of a quadrilateral are supplementary.
ZADC + ZABC = 180°
= 120° + ZABC = 180°

= /ABC = 60°
Since BOC is a diameter ZACB = 90°.
In ACAB,

/ABC + /ZBAC + ZACB = 180° [Angle sum property]
= 60° + ZBAC +90° = 180°
= /BAC =30°

In the given figure, sides AB and AD of quad. ABCD are produced to E and F

respectively. If ZCBE = 100°, then ZCDE =7

100°

77.

(C) 80¢ (D) 90

Solution:

In a cyclic quadrilateral ABCD, we have:

Interior opposite angle, ZADC = exterior ZCBE = 100°

.. ZCDF = (180° — ZADC) = (180° — 100°) = 80° (Linear pair)
= /CDF = 80°

In the given figure, AD is a diameter of the circle with centre O. Chords AB, BC and CD

are equal. If ZDEF = 110°, then ZFAB is equal to:

E

/

A ) D
B T
(A) 1309 (B) 11092 (C) 1409 (D) 120¢
Ans. :
a. 1309
Solution:

141]




E E

B C
Here, given AB =BC =CD
Now, equal chords subtend equal angles at centre. So, ZAOC = /ZBOC = ZCOD
Also, they lie in straight line so, ZAOC + ZBOC + ZCOD = 180°
/AOB = /ZBOC = ZCOD = 60°
In AAOB
AO =0B, ZOAB = ZOBA
Since, ZAOB = 60°, ZOAB = ZOBA = 60°
Now, ZDOE = ZAOB = 60° (vertically opposite angle)
In ADOE, OD = OE (radius)
so, Z/ODE = ZOED
ADOE, /ZDOE + ZODE + ZOED = 180°
2/0DE = ZOED = 180 — 60 = 120°
Z0ODE = ZOED = 60°
given was, ZDEF = 110°, so, ZOEF = 110 — 60 = 50°
Now, in AEOF OE = OF
so, ZOEF = ZOFE = 50°
In, AEOF /FOE = 180 — (50 + 50) = 80°
Now, ZDOE + ZFOE + ZAQOF = 180° (All lie on same straight line)
So, ZAOF = 180 — (80 + 60) = 40°
Now, in AAOF AO =FO
so, ZOFA = ZOAF
In AAOF, 2/0AF + ZFOA = 180°
2/0AF + /FOA =180°
ZOAF =90 — 20 =70°
So, /ZFAB = /ZFAO + ZOAB
= 70° 4+ 60° = 130°
78. If ABCis an arc of a circle and ZABC = 135°, then the ratio of arc ABC” to the

circumference, is:
(A)1:4 (B)1:2 (C)3:8 (D) 3:4

Ans. :
C. 3:8

Solution:

The length of an arc subtending an angle 8 in a circle of radius r is given by the
formula,

142]




79.

80.

-9
Length of the arc = == 27r

Here, it is given that the are subtends an angle of 1352 with its centre. So the length
of the given arc in a circle with radius r is given as

_135° :
Length of the arc = =%-27r ... .. (i)
The circumference of the same circle with radiust = 27r. ... (ii)
The ratio between the lengths of the arc and the circumference of the circle will be
Length of the arc _135°(2mr) 1350 3 . .
Cirrumference of the circle ~ 360°(27r)  360° 8 [FROM (i) and (ii)]
RATIO=3:8
In the given figure, O is the centre of a circle. If ZAOB = 100° and ZAOC = 90°,
then /ZBAC =?
(A) 95¢ (B) 85° (C) 75¢ (D) 80¢
Ans. :
b. 85¢°
Solution:
We have:
/BOC + Z/ZBOA + ZAOC = 360°
= /BOC + 100° 4+ 90° = 360°
= /BOC = (360° — 190°) = 170°
. Z/BAC = (5 x ZBOC) = (5 x 170°) = 85°
= /BAC = 85°
In the given figure, O is the centre of the circle. ZOAB and ZOCB are 402 and 309
respectively. Then, the measure of ZAOC is:
B
C
Al
(A) 1209 (B) 170¢ (C) 110¢ (D) 140¢°

[43]




Ans. :
d. 1409

Solution:
B

0,

A4OO 30C

OA = OB = OC = Radius

So, ZOABZABO = 40°

and, ZOCB = ZABO = 30°
Thus, ZABC = 30 + 40 = 70°

So, ZAOC = 70 x 2 = 140° {Angle subtended by arc at centre is twice of angle
subtended at circumference}

81. Inthe given figure, O is the centre of the circle ABE is a straight line. If Z/DBE = 95°,
then ZAQOD is equal to:

B
A 95° E
O
C
D
(A) 170¢@ (B) 180¢ (C) 190¢ (D) 175¢
Ans. :
a. 17092
Solution:
B E
A 05°
0
C
D

ZABD = 180° — 95 = 85° (Linear Pair)
Since, ZAOD = 2/ABD = 2 x 85° = 170°

82. Inthe given figure, ZAOB = 90° and ZABC = 30°. Then, ZCAO =?
(A) 30° (B) 45° (C) 60° (D) 90°

%

[44]




Ans. :
C. 60°

Solution:

/AOB =2/ACB

= /ACB = 1/AOB

= ZACB = £(90°)

= /ACB =45

/COA = 2/CBA =2(30°) = 60°
Since AOD is a straight line,

.. ZCOD + ZAOC = 180°

.. ZC0OD + 60° = 180°

;. ZCOD = 120°

= ZCAO = 5/C0D = 3 x 120° = 60°

83. The value of x in the given figure is:

C
A

0 B
D
(A) 30¢ (B) 45¢ (C) 35¢ (D) 252
Ans.
C 35¢
Solution:

C

AW
N\

Z/CDB = 1% = 55°

Now, ZADB = 90° (Angle in a semicircle)
So, ZADC = x = 90° — 55° = 35°

84. Inthe given figure, if ZCDB = 40°, then the measure of Z/PAC is:

[45]




(C) 160¢ (D) 100¢

b. 1409
Solution:

Since ZCDB = ZCAB

So, ZCAB = 40°

Now /PAC + ZCAB = 180° [Linear Pair]
Hence, /PAC = 14°

85. Inthe given figure, AABC and ADBC are inscribed in a circle such that
/BAC =60° and ZDBC = 50°. Then, ZBCD =7

(C) 80¢ (D) 70¢

d. 70¢
Solution:
/BDC = /ZBAC = 60° (Angles in the same segment of a circle)
In ABDC, we have
/DBC + /BDC + ZBCD = 180° (Angle sum property of a triangle)
.. 50° +60° + Z/ZBCD = 180°
= /BCD = 180° — (50° + 60°) = (180° — 110°) = 70°

= /BCD = 70°
86. Inthe given figure, AOB is a diameter of a circle and CD || AB. If ZBAD = 30° then
ZCAD =?
(A) 30° (B) 60° (C) 45° (D) 50°

[46]




Ans. :
a. 30°

Solution:

Since AB || CD, ZBAD = ZCDA = 30° [Alternate angles]
Since AOB is a diameter, ZADB = 90°

/CDB = ZCDA + ZADB = 30°

= /CDB = 30° + 90°

= /CDB = 120°

We know that the opposite angles of a quadrilateral are supplementary.
Z/CAB + ZCDB = 180°

= /CAD + /DAB + ZCDB = 180°

= ZCAD + 30° + 120° = 180°

= /CAD = 30°

87. Inthe given figure, chords AD and BC intersect each other at right angles at a point P. If
/DAB = 35°, then ZADC =

(C) 55° (D) 65°

C. 55°

/APC + ZAPB = 180°

= /APB = 180° — 90° = 90°

In AAPB,

/ABP =180° — ZAPB — Z/BAP
180° —90° — 35° = 55°

[47]




Now Arc KE makes ZABC and ZADC on circle.
= ABC = ZADC
= /ADC = 55°

88. The figure shows two circles which intersect at A and B. The centre of the smaller circle

is O and it lies on the circumference of the larger circle. If ZAPB = 70°, then the
measure of ZAGB is:

B
(A) 40¢° (B) 50¢ (C) 702 (D) 50°
Ans. :
a. 40¢°
Solution:
C
A
PG /
B
Since, AB is a chord and makes ZAPB = 70° at the circumference, so
ZAOB = 140°
Now, as AOBC is a cyclic quadrilateral then, sum of opposite angles must be 180°.
/ZAOB + ZACB = 180°
= 140° + Z/ACB = 180°
= /ACB = 40°
89. An equilateral triangle ABC is inscribed in a circle with centre O. The measures of
/BOC is:
(A) 60¢° (B) 90¢ (C) 30¢ (D) 120¢°
Ans. :
d. 1200°
Solution:

We are given that an equilateral AABC is inscribed in a circle with centre 0. We

need to find ZBOC.
We have the following corresponding figure.

(48]




We are given AB = BC = AC

Since the sides, AB, BC, and AC are these equal chords of the circle.
Hence,

ZAOB + /BOC + ZAOC = 360

= /BOC + ZBOC + ZBOC = 360

= 3/BOC = 360

= /BOC = 2%
= /BOC = 120°

90. In the figure, O is the center of the circle. If ZOAB = 40°, then ZACB is equal to:

B
(A) 60° (B) 70¢ (C) 40¢° (D) 50¢

Ans. :
d. 50¢

Solution:

C
AbB

In AAOB
/A = /B =40°

[49]




91.

And ZA + /B 4+ Z0 = 180°
= £0 = 100°

So, ZACB = 1% = 50°

AOB is a diameter of the circle and C, D, E are any three points on the semicircle. Then

ZAED + ZBCD is equal to:

D
B C
Al & B
(A) 2609 (B) 2802 (C) 25092 (D) 2709
Ans. :
d. 27089
Solution:
D
b C
A . B

Join OE, OD, OC.
We get four triangles, namely, AAOE, AEOD, ADOC, ACOB

Now, all these triangles are isosceles triangles.

So,

L1 = /2
/L3 =/4
/b= /6
LT =/8

Now, required angle ZAED + /BCD = /2 + /3 + /6 + /7

Now sum of all the angles must be 7209 (as they are the angles of four triangles
. Sum = 180° x 4 = 720°)

Therefore,
AA+224+3+44+ 454246+ L7+ 484249+ 10+ 11+ /12

= 720°
= 2/2+ 243+ 246 + 247+ £9 + £10 4 £11 + £12 = 720°

= L2+ L3+ L6+ LT) + L9+ 10 + £11 + £12 = T20°
= 2(/L2+ 3+ L6+ £T) +180° = 720

(50]




= 2(/2+ /3 + /6 + LT) = 540°

= (L2443 + /6 + £7) = 22 =270°

Thus, the required angle is equal to 2709

92. AB and CD are two equal chords of a circle with centre O such that ZAOB = 80°, then
ZC0OD =7

(A) 100¢ (B) 80¢ (C) 120¢ (D) 40¢
Ans, :
b. 80¢
Solution:
Given: AB =CD
We know that equal chords of a circle subtend equal angles at the centre.
.. ZCOD = ZAOB = 80°
= /COD = 80°

93. Inthe given figure, O is the centre of the circle ABE is a straight line. if /DBE = 95
then ZAQOD is equal to:

[¢]

(A) 170¢° (B) 175¢ (C) 180¢° (D) 190¢

Ans. :
a. 1709

Solution:

ZABD = 180° — 95° = 85° (Linear Pair)
Since, ZAOD = 2/ABD =2 x 85° = 170°
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94. In the given figure, ZAOB = 90° and ZABC = 30°. Then, ZCAO =?

(C) 30¢ (D) 60¢

d. 60°
Solution:
We have:
/AOB =2/ACB
= /ACB = %AAOB = (% x 90°) = 45°
= /ACB = 45°
ZCOA =2/CBA = (2 x 30°) = 60°
.. ZC0OD = 180° — ZCOA = (180° — 60°) = 120°
= /CAO = 3 /COD = (3 x 120°) = 60°
= /CAO = 60°

95. Inthe given figure, a circle is centred at O. The value of x is:

(A) 709 (B) 110¢° (C) 125¢ (D) 55¢
Ans. :
b. 1109
Solution:
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/ACO = ZCAO = 20° (because OA = OC)
/0BC = Z0OCB = 35° (because OB = OC)

/ACB = 55°

x =2/ACB =2 x 55° =110°

96. In the figure, O is the centre of the circle. If ZOPQ = 25° and ZORQ = 20°, then the
measures of ZPOR and ZPQR are respectively:

(A) 909, 45¢
Ans. :
a. 909, 45¢°
Solution:
Here, given

OP = OQ and OR = OQ (Radius of circle)

(C) 1209, 602 (D) None of these.

So, {angles opposite to equal sides are also equal}

Hence,
PQR = 2592 4+ 202 =452

and PQR = 2 PQR = 2 452 = 902

{Angle subtended by same sides on centre is double the angle at opposite vertex}

97. Inthe given figure, ABCD is a cyclic quadrilateral in which ZBAD = 75°,
ZABD = 58° and ZADC = 77°, AC and BD intersect at P. The measure of ZDPC is:
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98.

(A) 94¢ (B) 105¢ (C) 92¢

Solution:
D

»‘ \
C

Since AD acts as a chord also, So, ZABD = ZACD = 58°
Again as CD also acts as a chord also, therefore,
/DBC = Z/DAC

Now, ZABC = ZABD + /DBC

Also, ZADC + ZABC = 180°

= /ABC = 180° — 77° =103°

And therefore

/DBC = 103° — 58° =45°

Hence, /ZDAC = 45°

Since,

/DAC = 45°

So, ZCAB = 75% —45° = 30°

But, ZCAB = ZBDC

= /BDC = 30°

Now, In triangle CPD,

£LC+ /P + /D = 180°

= 58° + /P + 30° = 180°

= /P =180° — 30° — 58° = 92°

Write the correct answer in the following:

In Fig. ZAOB = 90° and ZABC = 30°, then ZCAOQ is equal to:

(D) 90
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(0]

A\ B

(A) 30°. (B) 45°. (C) 90-. (D) 60°.
Ans. :
d. 60°.
Solution:
In AOAB, we have
OA =0B
[Radii of the same circle]
.. Z0AB = ZOBA

In triangle OAB, we have

Z0AB + ZOBA + ZAOB = 180°
-.2/0AB = (180° — ZAOB)

= (180° —90°) = 90° [". sum of angles of A is 180°]
= ZOAB = § x 90° = 45°

Also, ZACB = %ZAOB = % x 90° = 45°
Now, in ACAB, we have

/CAB =180° — (/ABC + ZACB)

= 180° — (30° +45°) = 105°

Now, ZCAO = ZCAB — ZOAB

= /CAO =105° — 45° = 60°

Hence, (d) is the correct answer.

99. PS and RS are two chord's of a circle such that PQ = 10cm and RS = 24cm and PQ || RS.
The distance between PQ and RS is 17cm. Find the radius of circle.

(A) 13cm (B) 15cm (C) None of these. (D) 10cm

Ans. :
a. 13cm

Solution:
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5 5
P M Q

LetL and M be the midpoints of Rs and PQ respectively.
Let OM = x thus, OL = 17 - X

Now in triangle RLO, RL = 12 and
RL? + OL? = r?

122 + (17 - x)2 = r2 ....(I)
Similarly,

In triangle OMP, PM = 5 and

PM2 + OM? = OP?

(x)2 + 52 =r2 __..(ii)

Equating (i) and (ii), we get :-

122 + (17 - x)2 = x2 + 52

144 + 289 - 34x + x2 = x2 + 25 {using, (a - b)?}
On solving, we get:

x =22 =12
S0,17-x=17-12=5

Thus, from(i),

RL? + OL? = r?

122 + 52 =2

144 + 25 = r?

rZ =169

so, radius = \/i@

Hence, the radiusis 13cm.

100. Inthe given figure, AB isa chord of a circle with centre O and AB is produced to C such
that BC = OB. Also, CO'is joined and produced to meet the circle in D. If ZACD = 25°,

then ZAOD =?
(A) 50° (B) 75° (C) 90° (D) 100°
Ans. :
b. 75°
Solution:

OB = BC [Given]
= /0BC = ZBCO = 25° [Angles opposite equal sides are equal]
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Now,

/Z0BC = ZBOC + ZBCO = 25° + 25° = 50°
OA = OB [Radii of the same circle]

= /0OAB = Z0BA = 50°

In AAOC,

/AOD = Z0AC + ZACO

= Z0AB + ZBCO

= 50° 4 25°

= 75°

*  Answer the following questions. [3 Marks Each] [33]

101. In Fig. AOB is a diameter of the circle and C, D, E are any three points on the semi-circle.
Find the value of ZACD + ZBED.

D
G E
A 't B
(0]
Ans. : Join BC.
Since angle in a semicircle is 90°, we have
ZACB = 90°

As ABCD is a cyclic quadrilateral and opposite angles of a cyclic quadrilateral are
supplementary

.. ZBCD + ZBED = 180°

Now, adding ZA CB to both sides, we get
(/BCD + ZACB) + /BED = 180° + ZACB
Hence, ZACD + /BED =180° + 90° = 270°

102.  |f the given figure, AOC is a diameter of the circle and arc AXB = % arc BYC. Find

/ZBOC.
B
X Y
A ¢

Ans. : We need to find ZBOC
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103.

104.

B
X Y

arc AXB = %arc BYC,

Z/AOB = 7 /BOC

Also ZAOB + ZBOC = 180°
Therefore, %LBOC + /Z/BOC = 180°
= /BOC = 2 x 180° = 120°

If O is the centre of the circle, find the value of x in the following figure:

C
m
ALA3S B
Qﬁ

Ans. : We have

Z0OAB = 35° then,

Z0OBA = ZOAB = 35° [Angles opposite to equal radii]
In AAOB, by angle sum property

= /AOB + ZOAB + ZOBA = 180°

= ZAOB + 35° + 35° = 180°

= /AOB = 180° — 35° —35° = 110°

. ZAOB + reflex ZAOB = 360° [Complex angle]

= 110° + reflex ZAOB = 360°

= reflex ZAOB = 360° — 110° = 250°

By degree measure theorem reflex

/AOB =2/ACB

= 250° = 2x

x = 2L = 125°

If O is the centre of the circle, find the value of x in the following figure:
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Ans. : We have

/ZAOC = 120° By degree measure theorem.

/AOC =2/APC

= 120° = 2ZAPC

= 120° = 2ZAPC

= /APC = 2L = 60°

/ZAPC + ZABC = 180° [Opposite angles of cyclic'quadrilaterals]
= 60° + ZABC = 180°

= /ABC = 180° — 60°

= /ZABC = 120°

.. ZABC + ZDBC = 180° [Linear pair of angles]

= 120° 4+ x = 180°

= x = 180° — 120° = 60°

105. In figure, if ZACB = 40°, /ZDPB = 120°, find ZCBD.
D

Ans. : We have,

/ACB =40°, /ZDPB = 120°

.. ZAPB = /ZDCB = 40° [Angle in same segment]
In APOB, by angle sum property

/PDB + /PBD + /BPD = 180°

= 40° + /PBD + 120° = 180°

= /PBD = 180° — 40° — 120°

= /PBD = 20°

.. ZCBD = 20°
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106. If O is the centre of the circle, find the value of x in the following figure:

Ans. :In ADAB, by angle sum property

Z/ADB + Z/DAB + ZABD = 180°

= 32° + ZDAB + 50° = 180°

= /DAB = 180° — 32° — 50°

= /DAB = 98° + 50°

Now, ZOAB + ZDCB = 180° [Opposite angles of cyclic quadrilateral]
= 98° 4+ x = 180°

= x = 180° — 98° = 82°

107. Inthe given figure, O is the center of the circle and ZDAB = 50°. Calculate the values
of xandy.

Ans. : We have, /DAB = 50°

By degree measure theorem
/BOD =2/BAD

= x =2 x 50° = 100°

Since, ABCD is a cycliciquadrilateral
Then, ZA 4+ ZC = 180°

= 50° +y = 180°

= y = 180° — 50° = 130°

108. If O is the centre of the circle, find the value of x in the following figures:
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Ans.: ZAOC = 135°

. ZAOC 4 ZBOC = 180° [Linear pair of angles]
= 135° + ZBOC = 180°

= /BOC = 180° — 135°

= /BOC = 45°

By degree measure theorem

/BOC =2/CPB

= 45° = 2x

_ 45 _99l®°
=X == —222

109. Inthe given figure, AB is a chord of a circle with centre O and AB is produced to C such
that BC = OB. Also, CO is joined and produced to meet the circle in D. If ZACD = y°
and ZAOD = x°, prove that x = 3y.

Ans. : We have:

OB =0C, /ZBOC = /BCO =y

External ZOBA = /BOC + £ZBCO = (2y)
Again, OA = OB, ZOAB = ZOBA = (2y)
External ZAOD = ZOAC + ZACO

orx = ZOAB + /ZBCO

orx = (2y) +y = 32y

Hence, x = 3y

110. Inthe given figure, O is the centre of the circle and arc ABC subtends an angle of 130°
at the centre. If AB is extended to P, find ZPBC.

130°

UJ\\
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Ans. :
Take a points D on the major arc CA and join AD and DC.

. Z2 = 2/1 [Angle subtended by arc is twice the angle subtended by it on the
circumference in the alternate segment]

- 130° =271
= /1=65°...(i)

/PBC = /1 [ exterior angle of a cyclic quadrilateral interior opposite angle|

.. /PBC = 65°
111.  In the given figure, O is the canter of the circle and ZAOB = 70°. Calculate the values
of
i. Z0OCA
i. ZOAC
C
C
@
A 2
Ans. : -

i. The angle subtended by an arc of a circle at the centre is double the angle
subtended by the arc at any point on the circumference.

Thus, ZAOB = 2/0CA
_ ([ ZAOB\ __ [ 70°
= ZOCA = (422 — (1)
= 35°
ii. OA = OC [Radii of a circle]
/Z0OAC = ZOCA [Base angles of an isosceles triangle are equal]
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112.

113.

= 35°

Questions with calculation. [4 Marks Each] [12]

AB and AC are two chords of a circle of radius r such that AB = 2AC. If p and q are the
distances of AB and AC from the centre, prove that 4gq2 = p2 + 3r2.

Ans. : Given: In a circlr of radius r, there are two chords AB and AC such that AB = 2AC,
Also, the distance of AB and AC from the centre are P and q, respectively.

To prove: 4q® + p? + 3r2,

Proof: Let AC = a, then AB = 2a

From centre O, perpendicular is drawn to the chords AC and AB at M and N, respectively.
LAM=MC=2

AN=NB=a

In AOAM, AO? = AM? + MO? [by pythagoras theorem]

= AQ? = (5)2 v ... ()

In AOAN, use pythagoras theorem,

AO? = (AN)? + (NO)?

= AO? = (a)?2 +p? ...(ii)

From Egs. (i) and (ii),

(g)z +? = a2 4p?

— % +q? =a?+p?

= a? + 4q? = 4a? + 4p? Imultiplying both sides by 4]
= 4q% = 3a? + 4p?

= 4q” = p’ +3(a’ +p%)

= 4q® = p? + 32 [In right angled AOAN, 1% =a? + p2]
Hence proved.

In Fig. O is the centre of the circle, ZBCO = 30°. Find x and y.
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Yy 11

Ans. : Given, Ois the centre of the circle and ZBCO = 30°. In the given figure join OB and

In ABOC, CO = BO [both are the radius of circle]

.. Z0OBC = ZOCB = 30° [angles opposite to equal sides are equal]

. ZBOC =180° — (ZOBC + ZOCE) [by angle sum property of a triangle]
= 180° — (30° +30°) = 120°

/BOC =2/BAC

We know that, in a circle, the angle subtended by an arc at the centre is twice the angle
subtended by it at the remaining part of the circle.

.. /BAC =1L =60°

Also, /ZBAE = ZCAE = 30° [AE is an angle bisector of angle A]

= /BAE =x = 30°

In AABE, /BAE + ZEBA + ZAEB = 180° [by angle sum property of triangle]
= 30° + ZEBA + 90° = 180°

. ZEBA = 180° — (90° + 30°) = 180° — 120° = 60°

Now, ZEBA = 60°

= /ABD +y = 60°

= 1 x ZAOD +y = 60°

[in a circle, the angle subtended by an arc at the centre is twice the angle subtended by it
at the remaining part of the circle]

= % +y =60° [ ZAOD = 90°, given]
= 45° +y = 60°

:> y —_= 600 — 450

cy =15°
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114. In Fig. AB and CD are two chords of a circle intersecting each other at point E. Prove that
ZAEC = % (Angle subtended by arc CXA at centre + angle subtended by arc DYB at
the centre).

C

Ans. : Given: In a figure, two chords AB and CD intersecting each other at point E.

To prove: ZAEC = % [angle subtended by arc C x A at centre + angle subtended by
arc DYB at the centre]

Construction: Extend the line DO and BO at the points | and H on the circle. Also, join AC.

Proof: We know that, in a circle, the angle subtended by an arc at the centre is twice the
angle subtended by it at the remaining part of the circle.

L /1=2/6 ... (i)

and £3 =227 ...(ii)

In AAOC, OC = OA [both are the radius of circle]

/0OCA = /4 [angles opposite to equal sides are equal]

Also, ZAOC + ZOCA + Z4'= 180° [by angle sum property of triangle]

= /AOC + /4 + /4 = 180°

= /AOC = 180° — 2/4 ... (i)

Now, in AAEC, ZAEC + ZECA + ZCAE = 180° [by angle property sum of a
triangle]

= /AEC = 180° — (LECA + ZCAE)

= /AEC = 180° — [(£ECO + ZOCA) + ZCAO + ZOAE]

= 180° — (46 + Z4 + /4 + /5) [In AOCD, £Z6 = ZECO angles opposite to equal
sides are equal}

= 180° — (2£4 + /5 + £6)

= 180° — (180° — LZAOC + 47 + /6)
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[From Eq. (iii) and in AAOB. /5 = /7, as (angles opposite to equal sides are equal)]
= ZAOC — £ — 4L [from Egs. (i) and (ii)]

= /AOC — % — % — % + % [adding and subtracting %]

= /A0OC — % L1+ 224 /3) + % ['.- /2 = /8 (vertically opposite angles)]
/

_ _ ZAOC /DOB
= /AOC = £80¢ | I

= /AEC = 1(ZAOC + /DOB)

= % [angle subtended by arc CXA at the centre + angle subtended by arc DYB at the
centre]

Answer the following questions. [5 Marks Each]

Three girls Reshma, Salma and Mandip are playing a game by standing on a circle of
radius 5 m drawn in a park. Reshma throws a ball to Salma. Salma to Mandip, Mandip to
Reshma. If the distance between Reshma and Salma and between Salma and Mandip is 6
m each, what is the distance between Reshma and Mandip?

Ans. :

A 2

'ﬁ “
5

In ANOR and ANOM
ON = ON |Common
/NOR = ZNOM | *.* Equal chords of a circle subtend equal
angle at the centre
OR = OM |Radii of a circle
.. ANOR =~ ANOM [SAS Rule]
. ZONR = /ZONM J[c.p.ct]
and NR = NM [c.p.c.t]
But Z/ONR+ ZONM = 180° |Linear Pair Axiom
.. ZONR = ZONM = 90°
/\ ON is the perpendicular bisector of RM,
Draw bisector SN of ZRSM to intersect the chord RM in N.
In ARSN and AMSN
RS = MS (= 6 cm each)
SN = SN [Common]
ZRSN = ZMSN [By construction]
. ARSN = ANSN [SAS Rule]
SLRNS =ZMNS [c.p.ct]
and RN = MN [c.p.c.t]
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But ZRNS + ZMNS = 180° |Linear Pair Axion

S /ZRNS=/MNS =90°

.". SN is the perpendicular bisector of RM and therefore passes through O when
produced.

Let ON=xm

Then SN =(5-x) m

In right triangle ONR,

x2 + RN2 =52, (1) | By Pythagoras theorem

In right triangle SNR,

(5-x)2 + RN2 = 62 - (2) | By Pythagoras theorem

From (1),

RN? = 52 - %2

From (2),

RN? = 62 - (5 - x)?

Equating the two values of RNZ, we get

52 - x2 = 62 - (5 x)?

= 25 — 2> =36 — (25 — 10z +2)* = 25 — 2% =36 — 25 + 10z —
=25 —22 =11+10z — 22 = 25 — 11 = 10z

= 14=10x=10x=14

S z=15=14

Putting x = 1.4 in (1), we get

(1.4)2 + RN? = 52

= RN? =5% —(1.4)2 = RN? =25 -1.96

= RN? = 23.04 = RN = 1/23.04

= RN =438

S.RM=2RN=2Xx4.8m = 9.6m

Hence, the distance between Reshma and Mandip is 9.6 m.

The circular park of radius 20 m is situated in a colony. Three boys Ankur, Syed and David
are sitting at equal distance on its boundary each having a toy telephone in his hands to
talk each other. Find the length of the string of each phone.

Ans. : Construction: Draw PM _L QR and RN _L PQ

Determination : PQ = QR =RP

.. APQR is equilateral. We know that in an equilateral triangle, the medians and
the altitudes are the same. So, PM and RN are median. They intersect at O where O
is the centre of the circle.

Also, PO =2 OM = 20 (medians intersect each other in the ratio 2: 1)
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= O0OM=10m = PM=0P+0OM=20+10=30m
Let QM = X

Then, QM = MR = x [*."PM bisects QR]

.QM = %QR=>X= %QR:>QR=2x

Similarly, PQ = 2x

In right triangle PMQ,

PQZ = PM2 + QM2 | By Pythagoras Theorem

= (2x)? = (30)% + x?

= 4x% = 900 + x?

= 4x2 - x2 =900

= 3x% = 900

= 2% = 2% =300

= ¢ =+/300 = 10/3

= PQ = 2x = 2(104/3)

Hence, the length of the string of each phone is 204/3 m.

117.  In given figure, AB is a diameter of the circle, CD is a chord equal to the radius of the
circle. AC and BD when extended intersect at point E. Prove that ZAEB = 60°.

Ans. :
Construction: Join OC,0D,BD and BC

Proof:In AOCD, we have

OC = OD (Each equal‘to radius)

and CD=r (given)

So OC=0D=CD

.". Z0DC is an equilateral triangle.

= /COD = 60°

Also, Z/COD =2 /CBD

= 60° =2 ZCBD = ZCBD = 30°

Now since ZACB is angle in a semi-circle.
ZACB = 90°
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= /BCE = 180° - ZACB = 180° - 90° = 90°
Thus, in A BCE, we have

/CEB + ZECB + ZCBE = 180°
ZCEB + 90° 4+ 30° = 180°

/CEB = 180° — 120° = 60°

Hence ZCEB = 60°

118. In the given figure, A is the centre of the circle. ABCD is a parallelogram and CDE is a
straight line. Find ZBCD : ZABE.

/A

E

Ans. : ltis given that ‘ABCD’ is a parallelogram. But since ‘A’ is the centre of the circle, the
lengths of ‘AB’ and ‘AD’ will both be equal to the radius of the circle.

So, we have AB = AD.

Whenever a parallelogram has two adjacent'sides equal then itis a rhombus.
So ‘ABCD’ is a rhombus.

Let /ZBDE = x°.

We know that in a circle the angle subtended by an arc at the centre of the circle is double
the angle subtended by the arc in the remaining part of the circle.

By this property we have

/BAD = 2(/BDE)

/BAD = 2x°

In a rhombus the opposite angles are always equal to each other.

So, /ZBAD = /BCE =2x°

Since the sum of all the internal angles in any triangle sums up to 180° in triangle
ABEC, we have

/BEC + ZBCE + ZEBC = 180°

/EBC =180° — /ZBEC — Z/BCE

= 180° — x° — 2x°

/EBC = 180° — 3x°

In the rhombus ‘ABCD’ since one pair of opposite angles are '2x°' the other pair of
opposite angles have to be (180° — 2x°)

From the figure we see that,
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/EBC + Z/AEB = Z/ABC
/ABE = /ABC — /EBC
180° — 2x° — (180° — 3x°)

ZAEB =x°

So now we can write the required ratio as,
ZBCD __ 2x°

/ABE = x°

/BCD __ 2

/ABE 1

Hence the ratio between the given two anglesis2: 1

119. Inthe given figure, AB is a diameter of the circle such that ZA = 35% and ZQ = 25°,
find ZPBR.

Itis known thatin a triangle the sum of all the interior angles add up to 180°.

So here in our triangle AABQ we have,

/BAQ+ Z/AQB + ZABQ = 180°

/ABQ = 180° — /BAQ — ZAQB

= 180° — 35° — 25°

/ABQ = 120°

By a property of the circle we know that an angle formed in a semi-circle will be 90°.

In the given circle since ‘AB’ is the diameter of the circle the angle ZAPB which is formed
in a semi-circle will have to be 90°.

So, we have ZAPB = 90°

Now considering the triangle AAPB we have,
/APB + /BAP + ZABP = 180°
/APB =180° — ZAPB — /ZBAP

= 180° — 90° — 35°

/ABP = 55°

From the given figure it can be seen that,
ZABP + /PBQ = ZABQ

/PBQ = ZABQ — ZABP

= 120° — 55°

/ZPBQ = 65°

Now, we can also say that,
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/PBQ + ZPBR = 180°

/PBR = 180° — ZPBQ

= 180° — 65°

/PBR = 115°

Hence the measure of the angle ZPBR is 115°.

In the given figure, ABCD is a cyclic quadrilateral in which
/BAD = 75°, ZABD = 58° and ZADC = 77°, AC and BD intersect at P. Then, find
/DPC.

Ans. : In a cyclic quadrilateral it is known that the opposite angles are supplementary,
meaning that the opposite angles add up to 180°.

Here we have a cyclic quadrilateral ABCD. The centre of this circle is given as ‘O’.
D

b

C
[> 58°

Av B

Since in a cyclic quadrilateral the opposite angles are supplementary, here

/ADC + ZABD + ZCBD = 180°

/CBD =180° — ZADC — ZABD

= 180° — 77° — 58°

ZCBD = 45°

Whenever a chord is drawn in a circle two segments are formed. One is called the minor
segment while the other is called the major segment. The angle that the chord forms with
any point on the circumference of a particular segmentis always the same.

Here, ‘CD’ is a chord and ‘A" and ‘B’ are two points along the circumference on the major
segment formed by the chord ‘CD’.

So, ZCBD = ZCAD = 45°
Now,

/BAD = /BAC+ ZCAD
/BAC = /BAD — ZCAD
= T75° —75°
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/BAC = 30°

In any triangle the sum of the interior angles need to be equal to 180°.
Consider the triangle AABP,

/PAB + ZABP + ZAPB = 180°

= /APB = 180° — 30° — 58°

= /APB = 92°

From the figure, since ‘AC’ and ‘BD’ intersect at ‘P’ we have,

/APB = /ZDPC = 92°

Hence the measure of ZDPCis 92°.

121. Inthe given figure, P and Q are centres of two circles intersecting atBiand C. ACD is a
straight line. Then, ZBQD =

Ans. : Consider the circle with the centre ‘P’.

The angle subtended by an arc at the centre of the circle is double the angle subtended by
the arc in the remaining part of the circle.

So, here we have

A
/ACB = £7B
_ 150°
2
/ACB =T75°

Since ‘ACD’ is a straight line, we have
/ACB + ZBCD = 180°

/BCD = 180° — ZACB

= 180° — 75°

/BCD = 105°

Now let us consider the circle with centre ‘Q’. Here let ‘E’ be any point on the
circumference along the major arc ‘BD’. Now ‘CBED’ forms a cyclic quadrilateral.

In a cyclic quadrilateral it is known that the opposite angles are supplementary, meaning
that the opposite angles add up to 180°.

So here,
/BCD + ZBED = 180°
/BED = 180° — Z/ZBCD
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= 180° — 105°
/ZBED = 75°

The angle subtended by an arc at the centre of the circle is double the angle subtended by
the arc in the remaining part of the circle.

So, now we have

/BQD = 2/BED

= 2(75°)

/BQD = 150°

Hence, the measure of ZBQD is 150°.

122. In the given figure, PQ is a diameter of a circle with centre O. If
/PQR = 65°, Z/SPR = 40° and ZPQM = 65°, find ZQPR, ZQPM and /PRS.

Here, PQ is the diameter and the angle in a semicircle is a right angle.
i.e, Z/PRQ = 90°

In APRQ, we have:

ZQPR + ZPRQ + ZPQR = 180° [Angle sum property of a triangle]
= ZQPR +90° + 65° = 180°

= ZQPR = (180° —155°) = 25°

In APQM PQ is the diameter.

ZQPM + ZPMQ + ZPQM = 180° [Angle sum property of a triangle]
= ZQPM + 90° + 50° = 180°

= /QPM = (180° — 145°) = 40°

Now, in quadrilateral PQRS, we have:

ZQPS + ZSRQ = 180° [Opposite angles of a cyclic quadrilateral]

= /QPR + Z/ZRPS + /ZPRQ + ZPRS = 180°

= 25° 4+40° 4+ 90° + ZPRS = 180°
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= /PRS = 180° — 155° = 25°
. /PRS = 25°
Thus, ZQPR = 25°, /QPM = 25°, /PRS = 25°

In the adjoining figure, O is the centre of a circle. If AB and AC are chords of the circle
such that AB = AC, OP 1L AB and OQ L AC,
prove that PB = QC.

Ans. : Given: AB and AC are chords of the circle with centre'0. AB = AC, OP 1 AB and
0Q L AC.

To prove: PB = QC

Proof: AB = AC (Given)

= ZAB=ZAC

The perpendicular from the centre of a circle to a chord bisects the chord.
.".MB = NC ...(1)

Also, OM = ON (Equal chords of a circle are equidistant from the centre)
and OP = 0Q (Radii)

= OP-OM = 0Q-ON

..PM=QN..(2)

Now, in AMPB and ANQC, we have:

MB = NC [From (i)]

/PMB = ZQNC [90° each]

PM = QN [From (ii)]

i.,e., AMPB =~ ANQC (SAS criterion)

.".PB =QC (C.PC.T)

ABCD is a quadrilateral such that A is the centre of the circle passing through B,
C and D. Prove that ZCBD + ZCDB = %ABAD.




Ans. :
Construction: Take a point E on the circle. Join BE, DE and BD.

We know that the angle subtended by an arc of a circle atits centre is twice the angle
subtended by the same arc at a point on the circumference.

= /BAD = 2/BED
= /BED = 5 /BAD... (i)

Now, EBCD is a cyclic quadrilateral.
= /BED + /BCD = 180°
= /BCD = 180° — ZBED

= /BCD = £ /BAD... (ii) [Using (ii)]

In ABCD, by angle sum property
= ZCBD + ZCDBZBCD = 180°

= ZCBD + ZCDB + 180° — 3 ZBAD = 180° [Using (ii)]
= /CBD + ZCDB = £ /BAD

125. In the figure given below, P and Q are centres of two circles, intersecting
at B and C, and ACD is a straight line.

If ZAPB = 150° and ZBQD = x°, find the value of x.

Ans. : We know that the angle subtended by an arc of a circle at the centre is double the
angle subtended by it on the remaining part of the circle.

Here, arc AEB subtends ZAPB at the centre and ZACB at C on the circle.

.. ZAPB =2/ACB

= LACB=1" =75°...(1)

Since ACD is a straight line, ZACB = 2/BCD = 180°

= /BCD = 180° — 75°

= /BCD =105°...(2)

Also, arc BFD subtends reflex ZBQD at the centre and ZBCD at C on the circle.
.. reflex /BQD = 2/BCD




-~ reflex ZBQD = 2(105°) = 210° ... (3)
Now,

reflex ZBQD + ZBQD = 360°

= 210° +x = 360°

= x = 360° — 210°

= x = 150°

Hence, x = 150°.

126. In the given figure, POQ is a diameter and PQRS is a cyclic quadrilateral. If
/PSR = 150°, find ZRPQ.

In cyclic quadrilateral PQRS, we have:
/PSR + ZPQR = 180°
= 150° + ZPQR = 180°
= /PQR = (180° — 150°) = 30°
. ZPQR =30°...(1)
Also, ZPQR =90° ... (ii) (Angle in a semicircle)
Now, in APRQ, we have:
/PQR + ZPRQ + ZRPQ = 180°
= 30° 4+90° + ZRPQ = 180° [From (i) and (ii)]
= /ZRPQ = 180° — 120° = 60°
.. ZRPQ =60°
127.  In the given figure, AABC is equilateral. Find
i. «ZBDC
i. ZBEC




Ans. : E

i. Given: AABC is an equilateral triangle
i.e., each of its angle = 60°
= /BAC = /ZABC = ZACB = 60°
Angles in the same segment of a circle are equal.
i.e.,/ZBDC = ZBAC = 60°
.. Z/BDC = 60°
ii. The opposite angles of a cyclic quadrilateral are supplementary.
Then in cyclic quadrilateral ABEC, we have:
/BAC + /ZBEC = 180°
= 60° + ZBEC = 180°
= /BEC = (180° — 60°) = 120°
.. Z/ZBDC = 60° and ZBEC = 120°

*  Case study based questions. [20]

128. Read the Source/ Textgiven below and answer any four questions:

Four students of class IX B with names Ajay, Babloo, Charan and Deepak are playing a
game in a circular playground.

All four students are holding radios with speaker and mic. These radios are connected
by a wire of equal length thatis 11m (for each radio). Ajay Asks a question to Babloo. If
Babloo gives the correct answer he gets 10 points and asks a new question to Charan, If
he can not answer then he passes the same question to Charan and gets no points.

These conditions apply to all four players. After 10 rounds who gets maximum points,
he becomes the winner.
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1lm

Babloo

Charan

i. Whatis the radius of the field?

a. m
b. 14m
C. 11lm
d 22m
ii.  Whatisthe area of the field?
a. 70m?
b. 154m?
c. 110m?
d. 220m?2
iii.  Whatis the area of the part marked with 1 on the field?
a. 50m?
b. 154m?
c. 76m?2
d. 38.5m?
iv.  Whatis the circumference of the field?
a. 22m
b. 14m
C. 44m
d. 28m
v. Whatis the direct distance from Ajay to Charan?
a. m
b. 28m
C. 15m
d. 14m
Ans. :
i a m
ii b 154m?
i d 38.5m?
iv C 44m
\Y; d 14m

Read the Source/ Text given below and answer these questions:




There was a circular park in Defence colony At Delhi. For fencing purpose Poles A, B, C
and D were installed at the circumference of the park. Ram tied wires From Ato B to C
and C to D, He managed to measure the ZA = 100° and /D = 80° The point O in the
middle of the park is the center of the circle.

Now answer the following questions:

i.  Whatis the value of Z/B?

a. 80°
b. 100°
C. 90°
d. 70°
ii. Whatis the value of ZC?
a. 80°
b. 100°
C. 90°
d. 70°

iii.  Whatis the special type of quadrilateral ABCD?
a. Square.
b. Rectangle.
Cc. Cyclic quadrilateral.
d. Trapezium.
iv.  Whatis the property of cyclic quadrilateral?
a. Opposite angles are supplementary.
b. Adjacentangles are equal.
C. Opposite angles are equal.
d. Adjacentangles are complementary.
v. What you will call the yellow shaded shape OBC?
a Segment.

b. Arc.
C. Chord.
d. Sector.
Ans. :
(i) (b) [100°
(ii) (a) |80°

(i) (c) [Cyclic quadrilateral.

(iv) (@) |Opposite angles are supplementary.

(v) (d) |Sector.

130.

Read the Source/ Text given below and answer any four questions:

Rohan and Suraj were close friends, One day they were riding horses from Delhi to
Faridabad. The names of their horses were Saku and Fareed respectively. The day was
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very sunny. On the way, they stopped for resting in a park. They tied their horses to a
tree in the park. The length of ropes of Rohans's horse is 14m and that of the horse of
Suraj is 7m as shown in the figures.

Both the friends sleptin the park under a green tree for some time. During this period
both the horses took 10 rounds along with the tree they were tied.

i! Ih Rohan's horse

ﬁ‘ .

P
Sarul's horse

Answer the following questions
i.  The ratio of distance walked in 10 rounds by the horses of Rohan and Suraj is:

a. 2:1
b. 1:2
c. 3:1
d 1:3
ii. The ratio of area of the grass the horses of Rohan and Suraj could graze:
a. 2:1
b. 1:2
c. 4:1
d 1:4
iii.  Whatis the distance walked by Rohan's horse in 5 rounds:
a. 220m
b. 100m
C. 440m
d.  110m

iv.  What we call the the length of rope in terms of circle?
a. Diameter

b. Radius
C. Chord
d. Tangent

v. What we call the the distance walked by a horse in one round?
a. Area
b. Radius
C. Circumference
d. diameter

Ans. :

i a 2:1

ii C 41

iii C 440m

iv b |Radius

Y ¢ |[Circumference

Given below is the map giving the position of four housing societies in a township
connected by a circular road A.




Society 2 and 3 are connected by straight road B, society 4 and 2 are connected by straight
road C and society 4 and 3 are connected by road D. Point P denotes the position of a
park. The park is equidistant to all four societies.
Rubina claims that it is not possible to construct another circular road connecting all four
societies.
1. Which of the following options justiies Rubina’s claim?
A. Equal chords of congruent circles subtend equal angles at the centre.
B. The perpendicular from the centre of a circle to a chord bisects the chord.
C. There is a unique circle passing through three non-collinear points.
D. Points equidistant from a given point will lie on.a circle.
2 What is the position of the park P with respect to road A?
A. Chord
B. Centre
C. Sector
D. Segment
3. The length of Road B is equal to the length of Road D.
Which of the following options can'be true for the roads in the township?
A. Road B bisects Road D.
B. Road B and Road make an acute angle.
C. Road B, Road C and Road D are of equal length.
D. Road B and Road D subtend equal angles at society 1.
4. Alex says, “The angle made by road B on road D is a right angle.”
Jai and Angad give different justiications to support Alex’s claim.
Jai says, “Angles in the same segment of a circle are equal.”
Angad says, “The angle in a semicircle is a right angle.”
Who has given the correct justiication?

Ans. : 1. C. There is a unique circle passing through three non-collinear points.
2. B. Centre

3. D. Road B and Road D subtend equal angles at society 1.

4. Angad is correct.

132. Two new roads, Road E and Road F were constructed between society 4 and 1 and society
1and 2.




Society 1

Society 4

Society 3

5. What would be the measure of the sum of angles formed by the straight roads at
society 1 and society 3?

A. 60°

B. 90°

C. 180°

D. 360°
6. Krish says, “The distance to go from society 4 to society 2 using Road D will be longer
that the distance using Road E”
Is Krish correct? Justify your answer with examples.
7. Road G, perpendicular to Road F was constructed to connect the park and Road F.
Which of the following is true for Road G and Road F?

A. Road G and road F are of same length.

B. Road F divides Road G into two equal parts.

C. Road G divides Road F into two equal parts.

D. The length of road G is one-fourth of the length of Road F.
8. Priya said, “Minor arc corresponding to Road B is congruent to minor arc
corresponding to Road D.”
Do you agree with Priya? Give reason to support your answer.

Ans.:5.C. 180°

6. Examples to show that in a right triangle the sum of legs is longest for an
isosceles right triangle when hypotenuse remains same.

e Take for example the length of diameter (hypotenuse) = 5 units.

Road D and Road B are equal hence (Road D = 3.53 units).

Let Road E be = 1 Chapter, Road F = 4.89 units.

Therefore, length of Road B + Road D is greater than Road E + Road F.

7. C. Road G divides Road F into two equal parts.

8. Yes, Priya is correct with valid reasoning.

e Yes, Priya is correct because arc corresponding to two equal roads (chords) are
congruent.

"Our greatest glory is not in never falling, but in rising every time we fall." -----







