Exercise 11C

Question 1:

ZBDC=ZBAC = 40° [angles in the same segment]
InABCD, we have
£BCD + £BOC + £LDBC= 180"

f ZBCD+ 40° + 60° = 1807

= ZBCD = 180" - 100*= BO®

ZBCDr = BO®
D
P
A B
(N Also LCAD = LCBD [angles in the same segment
ZCAD= 60" [ £cBD = 617

Question 2:



In cyclic quadrilateral PQRS
LPSR + ZPQR = 180°

= 150° + £PQR = 180°
- ZPGR =180° —150° = 307 ......(0)
Also, LPROmI0" L. (i)

[angle ina semi circle]

Now in APRG we have
ZPQR. + £PRG + LRPQ = 180°

= 307 +90° + LRPQ = 180" [from (Dand(i)]
= LREPQ=180°—120° = &80°
LREQ = E0°
Question 3:

In eyclic quadrilateral ABCD, AB | DC and£BAD = 100*

A8

() £ZBCD + £ZBAD = 180P

= 2BCO + 100° = 180°

= ZBCD=180°—- 100" = 80°

(i}  Also, ZADC =/BCD = &0°
ZADC = 80"

{iii) ZABC=/BAD = 100°
ZABC = 100°

Question 4:

Take a point D on the major arc CA and join AD and DC

. £2=241
Angle subtended by an arcis twice the angle subtended by it
on the circumference in the alternate segment

130°=2/1
= £l =65 st
LPBC= 21

[ exterior angle of a cydic quadrilateral intericr cpposite anglej
£ZPBC=65"

Question 5:



ABCD is a cydic quadrilateral

LABC 4 LADC=180°

= 92°% 4 LADT =180
=% LADC =180° - 92°=88°

Also, AE | cD
: ZEAD = ZADC = BB*

ol SBCD = DAF
exterior ande of a cycllc quadrilateral =|ntopp.angle[
s ZBCD = LEAD + LEAF
=88° 4 20° [ £FaE = 20%(given)|
=108"
ZBCD =108"

Question 6:
BED =0DC
] £ZBCD =SCBD=30°

D

In ABCD, we have
LBCD + ZCBD 4+ LCDB=180°
= 30°4+30°+2CDB  =1B0°
- Z0DB = 180" —60°
-120°
The opposite angles of a cydic quadrilateral are supplementary.
ABRCD s a cyclic gquadrilateral and thus,
ZCDB + £BAC =180°
= 180° —120°[ £C0B=120°]
=560°
LBAC =80°

Question 7:



Angle subtended by an arc is twice the andle subtended by It
on the drcumference in the alternate segment.

Here arc ABC makes £80C =100° at the centre of thedrcle
and £ZADC on the drcumference of the drcle

LBOC - 2LADC

- mc-%(moc)
- —% x100° [LAOC =100%]
=ADC=50°

The opposite angles of @ cyclic guadrilateral are supplementan,
ABCD is a cydic guadrilateral and thus,
ZADC + £ABC =180°
= 1B0° —50° [ -£ADC =50°]
=130°
k; LABC=130°
S &ADC =50° and ZABC=130°

Question 8:
& ABC I8 an equllateral tr:angie.
- Each ofits angle 15 equal to 60°
= ZBAC = £ABC = £ACE = 80°

A
D

(DAngles in the same segment of a circle are equal,
0 E£BDC = ABAC
= 60" [ ZBAC=E0%]
= /BOC =60
(i) The opposite angles of a cydic quadrilateral are supplementary
ABCE |5 a cydlic quadritateral and thus,
LBAC + LBEC =180°
£ZBEC= 180" —60°[-£BAC = 60°]
=120°
- £BEC=120"

Question 9:
ABCD |5 a cyclic quadrilateral.
opp.angle of a cyclic gquadrilateral

LA+ LT =18B0°
are supplementary

= LA+ 100° =180°
= LA =180"-100" = 80O"

Mow in AABD, we have
LA ZARD 4 £ADE =180°
= B0+ 504 LADB= 180"
= LADB =180°— 130°= 507
LADB =507

Question 10:



Oz the centre of the arde and £ZBOD = 150°
Reflex ZABOD=(360°—-BOD)
= (360° - 150°)=210"

I, ® :%(reﬁex ZB0D)
=1, 210°= 105
2
x=105"
Again, x4y = 180"
= 105* +y =180°
= ¥ =180°-105°=75°
y=75°
Question 11:
Q is the centre ofthe drcle and £0aB = 50°
0A=0B [radil]
= Z0BA = LOAB =50°

In AOAB we have
LOAB + LOBA + JADE = 1807
=E0° 4+ S0° 4 LAOB=180°

= LAOB=180° —100° = 80°
Since, ACD (s a stralght line,
: x=180" — L0

=180° — B0 = 100°
¥ =100°
The cpposite angles of a cydic quadrilateral are supplementary.
LBCD Is 8 cyclic quadrilateral and thus,
SDAB 4+ JBCD =180°
£BCD= 180° = 50°[ -/DAB = 50°, giver]
=130
= y =130"
Thus, ¥ =100° and y = 130°

Question 12:
ABCD is a cyclic quadrilateral,

We know that in a cyclic quadrilateral exterior angle =
interior opposite angle
ZCBF = ZCDA = (180° — x)

= 130°= 180" - x
= x = 180°— 130° =50
x:=E2

Question 13:



AB isa diameter of & circle with centre @ and DO || CB,
LBCD = 1207
) Since ABCD is a cyclic quadrilateral
ZBCD+ LBAD= 180°
= 120° + LBAD =180°
BAD = 180° - 120° =60°

=

(i) ZBDA = 90° [angle in a semi dirdle]
In AABDwe have
ZBDA+ /BAD + ZABD = 180°

= OF + 80F + £0BD = 180°

- ZBED=180° —150° = 30°
(i) 0D =0A
- ZODA = ZOAD = £BAD = 60°
Z0DB = 30° — Z0DA
= 20" —60F = 30°

Since DO | CB, alternate angles are equal
= £CBD= £0DB
- 30
(ivy LADC=/ADB + £CDB
= 90° + 30" =120°

Aso, In 4800, we have
LODA+ LOAD 4+ £ACD = 180°
- 80° + 80" +ACD= 180°
-+ ZA0D=180" — 120" = £0°
Since all the angles of AADD are of &0° each
4 A0D IS an equilateral tiandge.

Question 14:

AB and CD are two chords of a circle which Interect each other at
P, outside the circie, AB = 6cm, BP =2 cm and PD = 2.5 cm
Therefore, AP x BP = CP x DP

Or,8x2=(CD+25)x25cm [asCP=CD+ DP]

B
P
Letx = CD
Thus, 8x2=(x+25)%x25
= 16 cm=2.5 x+ 6.25am
= 2.5%=(16 -6.25)cm
= 2.5x=9.75cm
= ¥ 243 =3.9am
2.5
%=3.9 cm

Therefore, CD = 3.9 cm

Question 15:



Qisthecentre of a crde having ZAQD = 140° andZCAB = S0°
(i LBGOD = 180° - £A00
= 180° - 140° = 40°
0B = 0D
£0BD = £00B

(=]

G

In AOBD, we have
ZBOD + £Z0OBD + £ODB = 180°
= /BOD +Z0BD+ £0BD = 180° [+ £0BD = £ODB]

- 40°+ 2/0BD = 180° [~ LBOD = 40°]
- 22080 =180° - 40° =140°
= ZOBD = ZODB =%=?o°
Also, ZCAB + ZBDC = 180° [+ ABCD 1= cyclic]
=  ZCAB+ ZODE +20DC = 180°
= S0°4 7C°F + ZODC = 180°
= £0DC = 180° —120° = 60°
£0DC = 60°

ZEDE =180" - (£0DC + £0DB)
= 180° —(60° + 70°)
= 180" —130° = 50°
(i1} ZEBD = 180" = £0BD
= 180" =70 =110°

Question 16:

Consider the triangles, AEBC and AEDA

Side AB of the cyclic quadrilatersl ABCD is produced to E
LEBC = LCDA
= fEBC=LEDA ..., 0]

A .
Agaln, side DC of the cyclic quadrilateral ABCD Isproduced
toE.
& LECB=£BAD
= LECE=LEAD L)
and LZBEC = £DEA [eadﬂ equaitoéE]. iy
Thus from (i}, (i) and (iii}, we have
AFRC = AFDA,
Question 17:

AABC is an isosceles triangle in which AB = AC anda arde
passing through B and Cintersects AB and AC at D and E
Since AB =AC

. ZACE = ZABC
So, ext, ZADE = ZACB = ZABC
LADE = £2BC
= DE || BC
B
A

Question 18:



4 ABC s an isosceles trianglein which AB = AC D and E are
the mid points of AB and AC respactively,

A
E
B C
2 CE | BC
= ZADE = LABC ()
Also, AB = AC [Given]
= ZABC = £ZACB 1))
LADE =/ACB [Frorm i) andii)]
Mow , LADE + ZEDB = 180° [ .ADBis a straightline |

LACE + LEDB =180°
= The opposite angles are supplementary,
= D,B,C and E are concyclic
ie. D,B,C andEis a cydic quadrilateral.

Question 19:

Let ABCD be a cyclic quadnlateral and let O be the centre
of the circle passing through A, 8, C D.
Then each of AB,BC, CD and DA being a chord of the drde ,
its right bi sector must pass through G

.theright bisectors of AB,BC, CD andDA passthrough

and are conaurrent

Question 20:
ABCD 15 arhombus.
Let the diagonals AC and BD of the rhombus 4B8CD
intersect at O
But, we know, that the diagonals of a rhombus bisect
each other at right angles.
S0,£B0OC = 90°
. £BOC lies in a arce

>
=

Thus the circle drawn with BC as diameter will passthrough ©

Similarly, all the arcles described with AB, AD and CD as
diameters will pass through O

Question 21:



ABCD is arectangle
Let O be the point of inter section of the diagonds
AC and BD of rectangle ABCD,

D C

A B

Since the diagonals of arectangle are equal and bl secteach other.
S OA=0B=0C=00
Thus, © Isthe centre of the circle through 4 B, C, 0

Question 22:

Let & B, C be the given points,

With B as centre andradius equal toAC draw an arc
With C as centre and AB as radius draw another arg,
which cuts the previous arcat D,

A D

s
N

B C

Then D is the required point BD and CO.
In AABC and aDCB

AB = DC

AC=DB

BC=CB [cormman]
: AABC = ADCB [by s55]
= ZBAC = ZCDB [cPCT]

Thus, BC subtends equal angles, £BAC and 2CDBon
the same side of it

Paints AB,C.D are concyclic.

Question 23:
ABCD is a cydic quadril aterd
ZB - D =600 v (1)
and B4 £D =180 sl
Adding (i) and (i) we get,
2B = 2407
240

B =0x= 120"
2

Substituting the value of ZB = 120% in{i) weget
120° - =607

= L0=120°—60°F =60°

The smaller of the two anales LesD =60°

Question 24:



ABCD is a quadrilateral in which AD =BC and £ADC = ZBCD
Draw DE LAB and CF L AB

Maow, In AADE and ABCF, we have

LAED = LBFC [each equal to 907
LADE= £ADC — 90° = LBCD — 90° = LBCF
AD =BC |given]

Thus, by Aangle-Angle-Side criterionof congruence, we have

& ADE = &BCF [by A8s congruence]
The corresponding parts of the congruent triangles are equal.
i A= FB
MNow, LA+ 2B+ £C+ £D = 360"
= 248 +2£D=360°
= 2B+ 4D) = 360°
" zs+an=¥=1so’

ABRCD i g cydic quadrilateral.

Question 25:

If one side of a cyclic guadrlateral is produced then the
exterlor angle |s equal to the Interior opposite angle,
= ZBAD = LDCF = 75°

LDCF =% = 75°

¥ = 75

The opposite angles of the opposite angles of a cydic
quadrilateral is 180°

= ZDCF + SDEF = 180°

= 75"+ /DEF = 180*

= £LDEF =180° — 75 = 105°
As LDEF =y* = 105°

¥ =75" and y= 105"

Question 26:

Given: Let ABCD be a cycic quadnlatersl whose diagonals
AC and BD Intersect at O atright angles

Let OL L AB such that LO produced meets €D at M,

D C

N B

To Prove: CM =MD

Proof: £1= /2 |angles in the same segment]
£24£3=90° [ £0LB =907
/3424 =90° ~LOMis a straight line

and LBOC = SC°
kA L2+ L3= 234 24
= £2 =24

Thus, Ll=42
and £2 =74
= Ll=rL4
OM =CM
Similarly, oM =MD

Hence, CM =MD



Question 27:

Chord AE of a circle Is produced to E

If one side of a cydic quadrilateral |5 produced then the
extenor angle is equal to the interior oppasite angle.
Ext ZBDE = ZBAC = ZEAC  ,...(1)

L

Chord €0 of a circle is produced to E
o Ext £DBE = ZACD = LACE.....(2)
Consider the tangles AEDE and AEAC
LBDE = LCAE  [from(l)]
LDBE = £LACE [from(2)]
LE=ZE  [common]
AEDB~ AEAC

Question 28:

Glven:! AB and CD are two parallel chords of & circle BDE and
ACE are straight lines which Intersect at £

If ane side of a cyclic quadrilateral Is produced then the
exterior angle is equal to the interior opposite angle,

o ExtsEDC = £8 and, ExLLDCE = £B

B
E
c
A
Also, AB|CD
= LEDC = B
and £DCE = £A
£h= 2B

A AEB IS Isosceles.

Question 29:

AB |5 a diameter of & circde with centre O ADE and

CBE are stralght lines, meeting at E, such thatZBAD = 35°
and LBED =25°,

Join BD and AC,

0y Mow, ZBDA = 90° = ZEDB [angle In & semi circle]

- £EBD = 180" — { £ZEDB + £BED)
= 180% = (90" +257)
=180% —115" = £5°

ZDBC = (180° — ZEBD)
=180 —£5° =115°
LDBC =115

(i) Again, £DCB = £BAD

Sirice, LBAD = 35°

% £DCE = 35°

(i) ZBOC = 180" —(ZDBC + ZDCB)

= 180" —(£LDBC + £BAD)
=180°—- (115" +35%)
=180°-150° =30°

£BDC =30°

[andle in the same segment]



