RD Sharma Solutions Class 9 Ch 15 = Circles

Exercise 15.5
Q1

In fig., AABC is an equilateral friangle. Find m<BEC
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Solution

Sinee, 4ABC s an equilateral nangle.
Then, ZBAC - 60

ZBAC + /BEC = 180" [Opposite angles of oydic quad ]
= 60"+ /BEC =180"
= /BEC -180 - 60" - 120 \ ol
Q2

In fig., APQR is an isesceles tnangle with PQ = PR apd mZPQR = 35°. find m£QSR and m<QTR.

Solution
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We have, ZPQR = 35

Sinee, +PQR 15 an isosodes tangle with PQ = PR,
Then, ZPQR - LPRQ -~ 35

in aPQR, by angle sum property
£P + £PQR + LPRQ = 180"

= £P + 35 + 357 <1807
= £P = 180" - 35" - 35" = 110

LQSR = /P =110

Now, ZQSR + LQTR ~ 180X
= 1107 + LQIR - 180

= £ZQTR = 180" - 110" =70"

Q3

In fig., O is the centre of the circle. If zBOD = 160°

Solution

[Angles in same segment]

[Opposite angles of cydic quad.|

find the values of X and ¥
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We have, Z800 = 160"
By degree measiwe theorem

LZBOD = 2/BCD
= 160" = 2 xx

= b L2 80r
ZBAD + Z8BCD = 180" [Opposite angles of cydic quad .|
= y +x=180"

= y +80° = 180

=  y=-180"-80" -100

Q4

In fig.. ABCD is a cyclic qudrilateral. If :BCD = 100° and ABD = 70°, find ADBY

Solution

We have, Z8CD = 100" and ZABD = 70"

£DAB 3+ £BCD = 1807 [Opposite angles of cydic quad.]
= ZDAB + 1007 = 180"

=¥ £ZDASB +180" - 100" = 80"
In 4DAS, by angle sum property

ZADB 4 LDASB v LABD - 1807
= ZADB +80" + 70" = 180"

= ZADE - 180" -8 - 707 - 307

Q5
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If ABCD i1s a cyclic quadrilateral in which AD || BC. Prove that 4B = +C.

A D

B\_/C
Solution

Since, ABCD & a cydic quadrilateral with AD || 8C

Then, ZA+/C =180" -——(1) [Opposite angles of cydic quad.]
And, /A+ /8 =180" -—=(2) [O)-intuior auﬁes]

Compare equations (1) and (2)

LB - £LC

Q6

In fig., O is the centre of the cirgle. find ~CBD

Solution
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We have, ZAOC = 100
By degree measure theorem

LAOC =2LAPC
= 1007 = 2ZAPC

= LAPC = e « 507

ZAPC ¥ ZABC = 1807 [Oppositz angles of cydic quad.]

= 50" + ZABC = 180"

= LABC - 180 - 507 ~ 1305

ZABC + £ZCBD =180 [Unear par of angles]

= 130" + ZCBD = 1B0"

= ZCBD = 180" - 130" = 50°

Q7

In fig., AB and CD are diameters of a circle with centre O_ If zOBD = 50

Solution

:, g - ADT
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We have, Z080 = 50"

Since, A8 and CD are diameters of arde then O is the entre of the arde.
£DBC - 90" [Angle in semidirde |

= LDBO + LOBC -~ 90
= 50" + ZOBC = 90"

= ZOBC = 90" - 50" = 40°
By degree measwe theorem

LZAOC =2/A8C

= LAOC = 2 x40" - 80"

Q8

On a semi-arde with A8 as diameter, a pont C is taken, so that m(ZCAB) - 307,
Find m(ZACB) and m(£ABC).

Solution

We have, ZCA8 = 30r
ZACB = 90" [ Angle in semidrde |
in aABC, by angle sum property

LCAB + ZAC8B + ZABC =180"
= 307 4+ 90" + ZABC = 180N

= ZABC = 1807 - 907 - 30" - 60°
Q9

In a gydic quadnilateral ABCD if AB || CD and 48 = 70", fmd the remaining angles.
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Solution

We have, 48 = 70"
Since, ABCD s a gpdic quadniateral
Then, £B 4+ /D - 180"

= 70° + 4D = 180°
— £D =180 -70" =110

Sino2, AB || DC
Then, /8 + £C = 180" [Co-mtesior angles ]
— 70"+ ZC =180"

= £C - 180" - 707 - 110

Now, /A + £C = 180" |Opposite angles of oydic quad. |
— LA +110° = 1807

= A =180" -110° = 70X

Q10

In a cydic quadnilateral ABCD, if m ZA - 3(m4£C). find mZA.

Solution
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We have, /A=3/C

let /C=x
Then, /A =3x

g LAw LC =180

= 3x +x - 1807
= 4x = 180"

= x-lw.-Qs‘
LA =3x
- 3x45
=135
Q11
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A = N\,D
B Cc
[Oppasite angles of cydic quad.]

In fig., O is the centre'of the circle and DAB =460 calculate ¥8€ values of x and y

Solution
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We have, ZDAB =507
By degree measuwe theorem
ZBOD =2/8AD
= X = 250" - 1007
Sinoz, ABCD s a cydic quadnlateral
Then, /A + /C =180"

= 50° ¢+ y - 1807
= y = 180" - 50" = 130"

Q12

In fig., if £BAC = 60°, and «BCA = 20°, find LADC

Solution

Using angle sum properly in AABC,
ZB = 180° - (60° + 20°) = 100°

In cyclic quadrilateral ABCD, we have:
ZB + ZD = 180°

ZD = 180° - 100° = 80°

Q13
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In fig., if ABC is an equilateral triangle. Find £BDC and £BEC

Solution
Sinee, 4ABC s an equilateral rangle
Then, ZBAC =6&0°
£BDC = £BAC ~ 60" [Angles in same segment]
Since, quad. ABEC 13 a gpdic quadnlateral. ¥

Then, ZBAC + LBEC - 180"
= 60" + ZBEC = 180" € %’

= £BEC - 1807 - 607 - 1200

Q14

In fig., O is the centre of the circle. if 2GEA = 30° ﬁn&me values of x, y and z.

N ™
< ..\‘\\ //': \
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Solution
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We have, ZAEC -~ 307
Since, quad. ABCE is a cydic quadrilateral.

Then, ZABC + JAEC =180"
= x4 307 ~ 180r

= x =180"-30" = 150"
By degree measure theorem

LAOC = 2LAEC
= Yy =2x30" =607

LADC = LAEC [Angles in same segment]
= z=30
Q15

In fig., £BAD = 78%, £DCF = x® and DEF = y* find the values of x and y

,/78 y

Solution
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We have, Z8BAD = 78", /ADCF = X" and ZDEF = y"
Since, ABCD s a cydic quadniatesal.

Then, ZBAD + ZBCD = 180"
=¥ 78" + /BCD = 180"

= £BCD = 180" -78 = 102"
Now, Z8CD + ZDCF =180" [Unear pair of angles |

= 102" = x" = 180"
=3 x - 180" - 102" - 787

Sinoe, DCFE is a cydic quadnlateral
Then, x+y=180"
= 78 2+ y - 180r

= y=180"-78 = 102"

Q16
In a gydic quadnilateral ABCD, if ZA - ZC - 607, prove that the smaller of twe is 60°.
Solution

We have

LA~ £C =60 == —(1)

Sinoe, ABCD 15 a cydic quardiatesal

Then LA + £C - 1807 ..-_(2)

Add equations (1) and (2)

LA - LC 4+ LA+ LC = 60" +180°7

= 2/A = 240"
= LA = = 120

Put value of ZA in equation (2)
120" + £C = 1807

= £C = 180" - 120" = 60°

Q17
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In fig.. ABCD is cyclic qudrilateral. Find the value of x

Solution

LEDC + LCDA = 180" [Linear pair of angles |

= 80" + ZCDA = 180"
= ZCDA ~ 1807 - 807 - 100°

Sinoe2, ABCD i1s a cydic quadniateral.
ZADC + ZABC =180"

=2 100" + ZABC = 180"
= ZABC = 180" - 100" = 80"

Now, /ABC + /ABF = 180" [Linear pair of angles |
= 80" + X" = 180"
= x - 180" - 80" - 1007

Q18

ABCD is a gydic quadnlateral m which:

(1) 8C 1 AD, ZADC =110" and LBAC = S0°. Find ZDAC.

Solution
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Since, ABCD s a cydic quadrilateral.
Then, /ABC + ZADC = 180"

= ZABC 4+ 110" - 1807
= ZABC =180"-110" = 70"

Sinoe, AD || BC
Then, ZDAB + ZABC = 180"
= LDAC +50° + 70" = 180"

= LDAC = 1807 - 507 - 707 - 60"

Q19
ABCD s a cydic quadidates al in whidh:

(8) £DBC < 80" and LBAC = 40", Find ZBCD.

Solution

[Co-intenior angles]
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ZBAC = /BDC = 40° [Angles in same segm ent]
in ABOC, by angle sy proparty

£DBC + ZBCD + £BDC = 1800
= 80" + ZBCD %+ 40" = 180"

= £LBCD - 1807 - 807 - 40" - 607
Q20
ABCD is a gydic quadnlateral in which:

(8) £BCD ~100" and ZABD = 70°. Find ZADS.

Solution
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Sinoe, ABCD is a cydic quadrilateral.
Then, ZBAD + Z8BCD =180"

=1 £BAD +100" = 180"
= £ZBAD = 180" — 100" = 80"

In 4AB0, by angle saan propesty
LABD + ZADS ¥ ZBAD - 1807
= 70" + FADS + 80" = 180"

= ZADS - 1807 - 70" - 80" - 307

Q21

Prove that the ardes desaibed on the four sides of a rhombus as ddameterss, pass
through the point of intarseclion of its diagonds.

Solution

Let ABCD be a thombus sudh thatits diagonals AC and 8D intersect at O.
Since, the diagonals of a rhombus intersedt at nght angle.

LAOB = LBOC = £COD = LDOA = 90",

Now, ZAOB - 90" = arde desaibed on AB as diameter will pass through O.

Simiarly, dll the ardes desaibed on BC, AD and (D as diameters pass through O.

Ch 15 = Circles
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Q22

If the two sades of a pas of opposite sades of a oydic quadilateral are equal, prove that
its diagonals are equd.

Solution

Given ABCD is a opdic quadilateral in which A8 = DC
Toprove AC = BD

Proof In 4PAB and .PDC

AB - DC [Given]
LBAP = LCDP [Angles in the same segment |
ZPBA = £PCD [Angles in same segment]
Then, sPAB = PDC [By ASA cndition]

PA = PD ==(1) [cp.ct]
and PC-PB --=(2) [cpet]

Add equation (1) and (2)
PA+PC = PD + P8

= AC = BD
Q23

Crdes are desabed on the sides of a rangle as diam eters. prove that the dardes on any two
sides ntersed each other on the third aido(or third side pmd.lmd)

Solution
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Since, A8 15 a dsameter
Then, ZADS - 907 ~~~(1) [Angle in semiarde]

Since, ACis a diameltey
Then, ZADC =907 --=~(2) [Angle n semiarde ]

Add equations (1) and (2)

LADB 4 ZADC =90 90"
= Z80C = 180"

Then, 80C i1s a hine

Hence, the ardes on any two sides mtersedt each other on the thad sde.
Q24

ABCD 5 a cydic trapezmim with AD || 8C. If /8 =70, delermine other three angles
of the trapeaum.

Solution

Ch 15 = Circles
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We have
ABCD s a cydic rapezium with AD || BC and 48 = 70".
Since, ABCD s a oydic quadnilateral

Then, £B + LD - 1BO"
= 70" + £D = 180"

= 4D =180° - 70" = 11405

Since, AD || 8C
Then, £A + 4B = 1807 [ Co-interior angles]
= £A+ 70" =180"

= A =180"-70" = 110"

Since, ABCD s a oydic quadnlateral
Then, ZA+ £C=1B0"

= 110° + £C = 1807
= £C =180" - 110" - 707
Q25

In fig., ABCD is cyclic quadrilatenal in which A€ an BD are its diagonals. If LDBC = 55° and «BAC = 45° find .BCD

Solution
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Since angles in the same segment of a arde are equal
LCAD = /DBC =55

= LDAB = LCAD + LBAC = 557 + 45" = 1007
But, ZDAB + /8BCD = 180" [Opposite angles of a cydic quadriateral]
ZBCH = 180" - 100° = 80"
Q26
Prove that the parpendiadar bisedors of the sides of a gydic quadnlateral are conanrent.

Solution

Let ABCD be a cydic quadnlateral, and let O be the centre of the asvesponding arde.
Then, each side of quadnlateral ABCD 15 a chord of the arde and the perpendiaslas Bisechn
of a chord always passes through the centre of the arde.

So, nght isechns of the sides of quadnlaterad ABCD will pass through the centre 0 of the
anvesponding arde.

Q27

Prove that the centre of the circle circumscribing the cyclic rectangle ABCD is the point of intersection of its diagonals.

Solution

Let O be the centre of the circle circumscribing the cyclic rectangle ABCD. Since £ABC = 90° and AC is a chord of the
circle, so, AC is a diameter of the circle. Similarly, BD is a diameter.

Hence, point of intersection of AC and BD is the centre of the circle.

Q28

ABCD s a cydic quadilateral in which A8 and CD when produoced meetn £ and FA= ED.
Prove that

() Ao 1 8C
(8) £8 - £C.
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Solution

Given ABCD is a cydic quadniatesal in which EA= ED
To prove ({jAD || 8C (v) £8 = EC

Proof (i) Snce EA = ED
Then, ZEAD = ZEDA -—-(1) [Oppo. angles W equal sides]

Since, ABCY is a cydic quadrilateral

Then, ZABC + ZADC - 18007

But ZABC 3 ZEBC = 180" [Lilear pair of angles|
then, ZADC = EBC ---(2)

Compare equations (1) and (2)

LEAD = JEBC -——(3)

Since, anvesponding ngles we equal

Then, BC | AD

() From equation (3)
LEAD = LEBC --—(3)
Simiarly ZEDA - LECB -~ -S(9)

Compare equations (1)(3) and (4)

LEBC = LECB
= EB - EC [Opposite angles 1 equal sides |
Q29

Prove that the angle n a segment shorter than a semiarde is greater than a nght angle.

Solution
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Given:- ZACH is an angle iIn minor segment.
To prove:- ZACE > 90"

Proof:- By degree measawe theorem

Reflex /AO8 < 2/ACH
And reflex ZAOB > 1807

Then, 2ZAC8 > 180"

— ZACSB > {?

= £ACS > 90"
Q30
Prove that the angle in a segment greater than a semi-arde is less than anght angle.

Solution

Given:- ZACH is an angle in major segment.
To prove:- ZACB < oF

Proof:- By degree measure theorem

ZAOB - 2/AC8
And ZAOS8 < 180°

Then, 2/ACEH < 1807

= M(B(‘LZE

= ZACE < o0F

Ch 15 = Circles
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Q31

Prove that the line segment joining the mid-point of the hypotenuse of a right triangle to its opposite vertex iz half of the hypotenuse.

Solution

Let AASC be anght mangle nght angled at 8. Let £ be the mid-pomt of hypotenuse AC.
Draw a arde wath oantre at # and AC as a diameter.

Since, ZABC = 90°. Therefore, the arde passes through 8.

- BP = Radius
Also, AP = CP = Radus

AP=8P=Cp

Hence, B8P = ; AC




