RD Sharma Solutions Class 9 Ch 15 = Circles

Exercise 15.4

Q1

In fig.. O is the centre of the circle. If LAPB = 50°, find £AOB and £OAB

Solution

ZAPB = 50°
by degree measure theorem
ZAOB = 2/ APB
= ZAPB = 2 x 50° = 100°
Since, OA = OB [Radii of circle]
Then Z0AB = Z0BA [Angles opposite fo equal sides]
Let ZOAB = x
In AOAB, by angle sum propéarty
ZOAB + ZOBA + ZAOB = 180°
= X+ x + 100 = 180°
= 2x = 180° - 100°

= 2x = 80°
= =38 _ 400
2

- ZOAB = ZOBA = 40°

Q2
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In fig., O is the centre of the circle. Find cBAC

Solution

We have ZACE = B0
and LAOC = 1107

LAOS + LAOC + £8B0C = 360° [Complete angle]
= 80° + 110° + ZBOC = 360° 3 “a
= £BOC = 360" - 80" - 1107

= £Z80C =170°

By degres measure theorem

ZBOC =24BAC

— 170" = 2£BAC A

= zsnc-%-es

Q3

If O is the centre of the arde. Find the value of x in the following figure:

1352

Solution
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LAOC = 1357

ZAOC + ZB0OC = 180"

= 135" + Z80C = 1800
= ZBOC = 180" - 135" = 45

By degree measure theorem

LBOC <« 2/CD8

= 45" = 2x

45" 1°
2

Q4

[Linear pair of angles )

If O s the centre of the arde. Find the value of x in the following figure:

Solution

Ch 15 = Circles
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We have

ZABC - 40"
ZACB = o0

In »MABC, by angle sum property

ZCAB + ZACB + LABC = 180"

= ZCAB+90" + 40" = 180"
= ZCAB - 1807 - 90" - 40°

= ZLCAB =507

Now,
£LCD8B -~ LCAB
= x" - 50"
Q5

[ Angle in semicarde]

[Angle in same segment]

If O is the centre of the arde. Find the value of x in the lowing figore:

Solution
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We have

LAOC - 1205

By degree measwre theorem
LAOC <« 2APC

= 120" = 2/APC

= MPC-u—z-(r-W
LAPC + ZABC = 180" [Opposite angles of cydic quadniateral ]
= 60" + ZABC =180"

ZABC ~ 180 - 607 - 1207

U

ZABC ¥+ /D8BC = 180" [Unear pair of angles]
= 120" + x = 180"
= X = 180" - 1207 - 60°
Q6

If O is the centre of the arde. Find the value of x in the following figure:

E

Solution
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We have
LCBD - 65
ZABC + ZC8D = 180 [Linear pair of angles|

ZABC + 65" = 180"
=¥ AABC = 180" - 65 = 115

U

Reflex ZAOC = 2/ABC | By degree measure theorem |
= x=2x115"
= x = 2307
Q7

If O s the centre of the arde. Find the value of x in the following higures

Solution
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We have

Z0A8 = 3%
Then, ZOBA = ZOAB = 35" [Angles Opposite to equal rada ]

In sAOS8, by angle sum property
ZAOB % ZO0AB + ZOBA =180"°

= ZAOB 4 35" 4 35" - 1807
ZAC8 = 180" - 35" - 35" = 110"

U

ZAOB + 1 eflex ZAO8 - 360" [Complete angle]

= 110" + reflex ZAO8 = 360°
Refkex ZAQ8 - 360" -110" - 250"

U

By degree measure theorem

Reflex ZAOB - 2/ACB
= 250° = 2x

x=—=125.

Q8

If O is the centre of the arde. Find the value of x in the following igure:

Solution
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We have
ZAOR = )
By degree measmwe theorem

ZAOB = 2/AC8
= 60" =2/ACB

= A== =30
LOAC = LOCA [Angles Oppositetn equal radil
= x=30"

Q9

If O is the centre of the circie. Find the value of x in the following figure:

Solution

We have

ZBAC = 50°
and ZD8BC = 70"

ZBOC ~ ZBAC - 50" [Angle in same segment]
In 48DC, by angle sum property

LBOC + LBCD + LDBC - 180"

= 50"+ x+70" =180"

> X = 1800 - 507 - 707 - 607

Q10

Ch 15 = Circles
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If O is the centre of the arde. Find the value of x in the following figure:

Solution

We have

ZDBO - 40
£DBC = 90" [Angle in semidrde]

= £DBO + LO8C = 90" .
= 40"+ LOBC < 977
= £OBC = 90" — 40" = 50"

By degree measure theorem
LZAOC = 2.08C

= X = 2x50" - 100°

Q11

If O is the centre of the circle. Find thg, value of x in the following figure:

—
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In 4DAB, by angle sum property

ZADB + £DAB + ZABD = 180°

= 32" + ZDAB + 507 = 180"

= ZDAB =180" -32" - 50°

= 4LDAB ~ 98

Now,

ZDAB + /DCB = 180" [Opposite angles of cydic quadrilateral |

=3 98" +x = 1807
= x -~ 180" - 98" - 82"

Q12

If O is the centre of the circle. Find the value of x in the following Tigure:
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Solution
We have
LBAC « 35
£BDC = LBAC = 35" [Angle in same segment]

In A8CD, by angle sum propearty
LBDC 3 LBCD 4+ LDBC - 180r
= 35"+ x+65 =180

= x - 180" - 35" - 65" - 80

Q13
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If O is the centre of the circle. Find the value of x in the following figure
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Solution
We have

ZABD = 40"

LACD = ZABD = 40"

[Angle in same seginent |
In &PCD, by angle suam propesty

LPCD + £CPD + £PDC =180"

= 407 110" ¢+ x° - 1807
- x =180"—-40" - 110"
= X - 3

Q14

If O s the centre of the arde. Find the value of x in the following figure:

Solution
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We have
LBAC - 52
Then, ZBDC = ZBAC = 52"

Since, OD = OC
Then, Z0DC = Z0CD

= 57 =x

Q15

[Angle in same segment]

[Radii of rde]
[Opposite angles to equal radi]

O s the aramcentre of the tnangle ABC and 0D i1s perpendiasla on 8C. Prove

That ZBOD = ZA.

Solution

Given, O 5 the arammcentre of LA8C and QD L B8C

To prove ZBOD =2/A

Proof
In A08D and .OCD

Z0DB = L0DC
OB = OC
oD =00

Then, 08D = sOCD
£BOD = LCOD

By degree measwre theorem

£BOC = 2LBAC

= 2/B0D =2 /BAC
= £BOD = LBAC

Q16

[Each 90°]
[Radii of drde]
[Common]

[By RHS condition ]
- [cp.ct]

[By using (1)]

Ch 15 = Circles
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In fig.. O is the centre of the circle, BO is the bisector of £ZABC. Show that AB = AC.

Solution

Given, 80 is the bisectin of ZABC
To prove A8 = BC

Proof

Since, 80 is the biseciw of ZABC
Then, ZABO - ZCBO ---(1)

Sinoe, OB =CA
Then, ZABO = LOAB --—(2)

Sinoe, O8 = OC
Then, ZCBO - LOCB ~——(3)

Compare equations (1)(2)&(3)
£OAB = LOCB ———(4)
In s0AB and -OCB

£Z0AB = ZOCB
ZOBA = LOBC
o8 =08
Then, sOAB =OCB

AB - BC

Q17

[Radii bf drde]
[Opposite angles o equal sides |

[Radii of arde]
[Opposite angles o equal sides |

[From (4)]
[Given]
[Common]

[ep.ct]

Ch 15 = Circles
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In fig., O and O' are centres of two circles intersecting at B and C. ABD is straight line, find x.

Solution

By degree measure thewwem

ZAOB =2/ACH

= 130 « 2/ACEH

— am:%:es‘
ZACB + ZBCD = 180"

=5 65" + ZBCD = 180"

= LZBCD =180 - 65 = 115

By degree measiwe theorem

Reflex /BO"D = 2/8CD

=

Reflex ZBO"D - 2x115" - 2307

Now, reflex /80D + /B0'D = 360°

230" + x = 360"

x - 3607 230" - 1307

Q18

[Likar pair of angles]

[Complete angle]

D

Ch 15 = Circles
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In fig., if ZACB = 40%, £DPB = 1207, find «CBD

A
/ /
P
’ //
-.(11/'.\/ 120°
SN\
y \\
>
B
Solution
We have,
LACH =4
£DP8 = 120"
ZADB = LACE = 40" [Angle in sam e segment]

In P08, by angle sum property

ZPDB + /PBD + ZBPD = 180
= 40" + ZPBD + 120" - 180°
= £PBD —- 180" - 40" - 120

= ZPBD =20°

3 LCBOD - 208

Q19

A chord of a circle is equal to the radius of the circle. Find the angle subtended by the chord at a point on the minor arc
and also at a point on the major arc.

Solution
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We have,

Radius QA = Chord A8
= OA-08- A8

Then, +0A8 is an equilateral iangle.

ZAO8 = &0 [One angle of eqalateral 4]
By degree measure theorem
£AOB =2/AP8B

= 60" =2/APB

= uarg=9_apy
2
Now, ZAPB + ZAQE = 180" [Opposite angles of grdic quad. |

= 30" + ZAQE = 180"
= ZAQSH = 180" - 30" = 150"

Angle by dwrd A8 atminar arc - 150"
Angle by chord AB at mayw arc= 30"

Q20
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In fig., it is given given that O is the centre of the circle and £AOC = 150°. Find £ABC.

Solution

We have ZAOC = 150° g
. ZAOC + reflex ZAOC = 360° [Complete angle] . @ Q{é‘%
= 150° + reflex ZAOC = 360° & Q}.

= reflex ZAOC = 360° - 150° % é%‘

= reflex ZAOC = 210° \\*

= 2/ ABC = 210° [By degree measure theorem]
= ZABC = 1’;_0_10;@.’ 00 e ()0\%“
Q21 | 20 Qf‘“
In fig.. O is the centre of the circle, pfi)ve tha& 2y + £Z:
» 'y
5 A

Solution
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We have, 3=/4
Lx=2/3

= £X=L3+ 3
= LXx = L3+ /L4

But Ly -3+
= L3=sy-A
From (1) and (2)

X =Ly - ¥ L4

= Lx=Lyvi4-A

-~

i)

—  Lx=Lysilz v A -

= LX =Ly ¥ L2

Q22

[Angles in same segment]

[By degree measmwe theorem |

[£3 = 4]

[By exterior angle prop.]

[By exterior angle prop. ]

in fig., O is the centre of a circle and PQ is a diameter Jf L.ROS =20 TindNRS

Solution

Ch 15 = Circles
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Since, PQ is a diameter
Then, /PRQ=90"

ZPRQ+ LTRQ = 180"

= 290" + LTRQ = 180"
= LIRQ -~ 180 - 9 ~ 90"

By degree measure theorem
LROS «2/RQ8

= 40" = 2/RQS

- 20"

= LR -
Qs 3

In JRQT, by angle susn property

LZRQT + LQRT + LRTS- 1800
= 20" +90" + /RTS =180

= ZRTS=180"- 200 - 90" = 70r

[Angte in semiarde ]

[Lmear pair of angle |

Ch 15 = Circles




