Chapter 17. Circles

Ex 17.1

Answer 1.

(i)

AC = CB ----(1) [Perpendicular from centre to a chord bisects the eherd)
In right A ACO,
By Pythagoras theorem, OA% = OC% + AC®
13- 127 = AC?
AC? = 169 - 144 = 25
AC = Locm

- length of chord AB = 2AC [from (1})

(i

AC = CB ----(1) [Perpendicular from centre to a chord bisects the eherd)

In right A ACO,

By Pythagoras theorem, OA% = OC% + AC®



ACE = (177 -(1.57°
2.89-2.25
64

AC = 0.8cm

- length of chord AR = 2AC [from (1))
= 2(0.8) = 1.6cm

(iii)

BA = AC ----(1) [Perpendicular from centre to a chord bisects the chord)

In right &ACAB,
By Pythagoras theorem, OB = OA&% + AB*

AB® = 6.5+ 2.5%
- 42,25- 6,25
- 36

AB = G6cm
- length of chord BC = 24B (fror‘r'l (1})

= 2(6) = 12cm



Answer 2.

AD = DB = 1.6cm [Perpendicular from centre to a chord bisects the chord)
In right AOQDA,
By Pythagoras theorem, OA% = OD? + AD?

1.624+1.2°

2.50 + 1.44

087 = 4
28 = 2cm

Diameter{ AP} = 2{0A} = 2{1} = 4cm



Answer 3.

AF = FB = 8.4cm

And DE = EC ----(1) (Perpeﬂdicular from centre to a chord bisects the chord)
In right AQDA,

By Pythagoras theorem, QA% = OF7 + AF?

(11202 + (8,47

125.44 + 70.56

087 = 196
OA = 14cm
OA = OD = 14cm (radii of same circle]
Similarly, In/ DEO
QD? = OE* + DE®

DE® = 14° + 2.4°

= 195 - 70.56
DE? = 125, 44
DE = 11.2cm

- length of chord DC = 2DE
= 2(11.2)

= 22.4cm



Answer 4.

AF = FB = 3cm

CE

ED = 7.2cm [Perpendicular from centre to a chord bisects the chord)
In right & AFO, By Pythagoras theorem,

0A% = OF + AF
QA% = (727 + (3F
OA% = 5184+ 9

4% = B0, 84
0L = 7 . 8Bcm

0A = OC = 7.8cm (radii of same circle)

Similarly, In right & OFC,

OC% = OFE® + EC*
OE2 = (7.8F - (7.2

060.84 - 51.84

OE = 9
OFE = 3cm

Distance from centre of chord CD with length 14.4cm is 3cm.



Answer 5.

AC = CB = 4cm [Perpendicular from centre to a chord bisects the chord]
In right & ABRO,
By Pythagoras theorem, O&% = OC* + AC?

OC? = 6% 4+ &

OC = 36 - 16 = 20

OC? = 25cm

Perpendicular distance of chord from centre is E«J‘ECH‘I



Answer 6.

A
Q
B
OA = 0Q = 5cm (Radius of bigger circle)
PQ = 3cm [Radius of smaller circle)
OFP = 2cm

Perpendicular bisector of OP, I.e. AR meets OP at M.
1
oM = MP = EDP =1cm

In right & OMA,

By Pythagoras theorem,
OAZ = OM? 4+ MBZ

MAZ = 52 - 12
=25-1
= 24

aM = 24/6cm

AM = MB = 246 cm

AB=AM+MB= 246 +248 = 4.E



Answer 7.

AP = PBE = 3cm

CQ = QD = 6cm [Perpendicular from centre to a chord bisects the chord)
QA = OC = r (say)

letOP =x, -. OQ = 3 - X

In right &0QC,

By Pythagoras theorem,

OC2 = Q02 + CQ2

r2=(3-xP+62---(1)
Similarly, In & OPA,
0A% = AP + PO7

r?=3%+% -—(2)

From (1) and {2}
(3-xF +6%5=3%+x°
-6x + 36 =10

¥ =6

from (2}

P =3+ 6794+ 36=45
r=3~f5

Thus, radius of the circle is 3~J§cm



Answer 8.
A

CP =P0O = 12cm

Let OA = QC =r (say)
Also, let OQ =%, . OP = 17 - =
In right AQPC,

By Pythagoras theorem,
OC% = OP? 4+ PC?

r2= (17 - x)* + 122 --—-(1)
Similarly, In AOQA,

087 = A% + QO°

r? =54 " -—-(2)

From (1) and (2}

(17 -2 + 129 = 52 4 x*

289 - 34x + 144 - 25 =10

Jdx = 408
x =12
From (2)
r¥=5%4+12°
25+ 144 = 169
r=13

The radius aof the circle is 13cm.



Answer 9.
Given: AB = 18cm, MQ = 3cm

To find: PQ

0Q = 0A =r gmfsay)
~OM=0Q =MQ = (r-3)cm
AM = MB = 9cm (PQ L AB)
In right AOMA,
CV? + MAZ = OA7

=i{r-3F+ 9 =r
= rr<br 49+ 81e 2

=B =90
=r =15cm
PQ = 2r

(Perpendicularbisector of a chord passes through the centre of the circle)
PQ = 2(15)

PQ = 30cm



Answer 10.

D

Draw perpendiculars OR and OF to CD and AB respectively,
In riangle CORP and triangle OSP
OP = OP
OR =05 (Distance of equal chords from centre are equal )
PRO = £PS0 (right angles)
Therefore, AQDRF = A05P
Hence, £RPO = £5P0D
Thus OP bisects £CPB.

Answer 11.

Given: PQ = R5

ToProve: TP = TR and TQ = TS.

Construction: Draw ON LPQ _and OM LRS,

Proof: Since equal chords are equidistant from the circle therefore
PQ = RS = ON = OM (1)

Also perpendicular drawn from the centre bisects the chord.



So,PN = NQ = %PQ and RM = MS = %F{S

ButPQ = R5, we get
PN = RM 23
And, NQ = MS S
Nowin ATMO and ATNG,
O =T0 {Common)
MO = NO (By (1))

ZTMO. = ~TNO (Each 90 degrees)
Therefore, ATMO = ATNO (By RHS)
= TN = T™ (By CPCT) e (4)
Subtracting, (2) from (4}, we get
TN - PN = TM - RM
=TP=TR
Adding (3)and (4), we get
TN + NQ =TM + M5
=TQ =TS

Hence Proved.



Answer 12.

Q

Let QT be the diameter of #PQR

Since, PQ = QR

- OM = ON

In AOMQ and AQONQ

OM = ON (equal chords are equidistant from the centre)
Z0MQ = Z0ONQ (90° each)

0Q = OQ (common)
AOMQ = AONQ (RHS)
~Z00QM = Z0QN (CPCT)

Thus QT i.e. diameter of the circle bisects ZPQR



Answer 13.

AM = MB
CN = ND
~OML AB

and ON LCD (A line bisecting the chord and passing through the centre of the
circle is perpendicular to the chord)

- ZOMA = £ZOND = 90° each
Butthese are alternate interior angles

< AB || CD

Answer 14.

Given: AB and CD are two chords of a cirde with centre O,

AB||CD, M and N are midpoints of AB and CD respectively.
To prove: MN passes through centre O,

Construction: Join ©OM, CN, and through O, draw a straight line EF parallel tc
AB.

Procf: GM~ AB (line joining the midpoint of a chord to the centre of a circle
is perpendicuar toit)

Y\ DAMO = 9

Q BMCE = 90* [cointerior angle of BAMO]

b ENOE= 90" [cormresponding angle of BAMO]
' BMOE+ BENOE = 180°

b MONis a straight line.

Hence, MM passes through centre O,



Answer 15.

Given: Two congruent drcles with centre O and P. Mis the mid-point of OP
To prove: Chord AB and CD are equal.

Construction: Draw OQ LAB and PR LCD.

Proof: In AQQM and APRM

Z00M = £ZPRC (Each 90°)
oM = MP (As M is the mid-point)
Z0OMQ = ZPYR (\ertically opposite angles)
Therefore, AOQM « APRM (By AAS)
=00Q =PR (By CPCT)

Now the perpendicular distances of two chords in two congruent circles are
equal, therefore chords are also equal.

=AB = CD.
Hence Proved.



Answer 16.

A
al 1. .* .F‘
R - ~ A
w JBNL L

Given: Two cirdes with centres O and P, and MN||OP| |RQ
To prove: (i) MN = 20P (i) MN = RQ.
Construction: OX LMN, PY LMN, OW LRZ, PZ LRQ

Proof: Since each angle of the quadrilateral XYZW i a right angle,
XYZW is a rectangle.

Also, XYPO is a rectangle. LD

MNow, perpendicular drawn from the centre to the chord bisects the chore¢
Therefore, MA=2XAand AN=2AY ..(2)

Now, MN = MA + AN = 2 XA + 2 AY [from (2)]

= MI=2XA+AY)=2XY

= MN=20P [As XYPOisarectangle, XY =0F] ...(3)
This proves part (i).

By similar arguments, we have RQ =2 OP o ()
Using {3) and (4), we gat

MN = RQ.

This proves part (ii).



Answer 17.

ABC is an equilateral triangle,
L AR = AC

Also AN = MB (radii of same drcle)
= NC = MB

In ABMC and ACMB

MNC = MB (proved above)

£B = ZC(60reach)

BC =BC (Common)
ABNC = 4 CMB (SAS)

< BN = CM (CPCT)

Answer 18.

In ADAM and ABAN
AN =AM (radii of same circle)
AD = AB (sides of square ABCD)
ZDAN =2BAN [ Common )

- ADAM = ABAN (SAS)



Answer 19. ; D

and N ere mid points of equal chords AB and CD respectively.
IN L CD and OM L AB

ZONC = 20MA (90° each) -—-(1) (A line hisecting the chord and passing
rough the centre of the drcle is perpendicular to the chord)

AB =CD
ON = OM (equal chords are equidistant from the centre)
| AMON,
MO = NO
» ZONM = ZOMN —-(2)
Jbtracting (2) from (1)
ONC - ZONM = LOMA - ZOMN

LENM = ZAMN



Answer 20.

Join OX and OZ

In AXOY and A ZOY

OX = YZ (radii of same circle)
XY =YZ (given)

OY = OY (common)

- AXOY = AZOY (SSS)

- Z0YX = £QYZ (CPCT)

Hence, QY is the bisector of 2 XYZ passing through O



Answer 21.

/.
AT\
’ .-"f... —.I -1-':'
B\ D 7 G
\ 10 cm P, 4

ince ABC is an isosceles triangle, AQD is the perpendicular bisector of BC.

1 triangle ADC, by Pythagoras theorem we have
\OF = ACE-DC? m 132-5%m 169-25= 144

»AD=12cm =2 A0+ 0D =12 =2A0 =12 -X

gain in triangle OBD,

0% =BD? + OD® =25 + x*
=(12 — x)2 = 25 + x*
2144 4+ %2 -24x = 25 + %2
P—24% =25 — 144 = 119
» X = <4,96 cm

A0 =12-49=7.04cm

(Assuming OD = x cm)

(As BD =5cm)
(As AD = BO = radius)



Answer 22.

Given: AB = AC, £ZABD = £2CBO
To Prove: AB = BC
Construction: Draw ON LAB and OM_LBC

Procf: In triangles BNO and BMO,

£ZNBO = £ MBO (Given)
ZBNO = ZBMD (Each S0°)
BO =BO (Common)
Thus, ABNO « ABMO (By AAS)
=>BN = BM
= 2BN =2 BM (Since perpendicular drewn from the centre bisects the
chord)
=>AB =BC

Hence Proved.



Ex 17.2

Answer 1.

Since arc AB makes #ADB at the centre and £4PB = 5P on the remaining part
of the circle,

ZA0B = 2-APB
ZA0B = 2(50)
= 100°
A0 = 0B = x (radii of same circle)
In 4ADB
ZA0B + £BAD + £ABD = 180
180+ x +x =180
2% = 20
x =40
L L0AB = 40°

Answer 2.
S0 = 150

Reflex #ADC = 380° — 150° = 21C°

ZABC

% reflex ZAQC = % (2107

ZABC = 1050



Answer 3.
BOC is the diameter of drde,

L2BOC = 180e

Since arc BC makes #BOA at the centre and ZBAC on the remaining part of the
circle

L LBAC = %iBOC

- JBAC = %(180)
- ap

Answer 4.

Since arc BC makes ZBOC at the centre and ZBDC on the remaining part of the
circle

- sBOC =L, BoC= 1(x) = 1x
2 2 2
ZBDC = ZBEC = /_f% {angles in the same segment)

ZADB = AEP = 18[]—4%

Also, ZBPC = ZDPE = 2y (vertically opposite)
In quadrilateral ADPE,

ZADP + £ZDEP + £ZPEA + ZEAD = 360P
. x
18[]—./_”E +£y+180—f_”§ +z = 36

LY Ly + Lz =10

X =2y + 22



Answer 5.
' Let O be the centre of the cirde on diameter AC of the cirde

Since, EC make #EQC at the centre and ZEBC on the remaining part of the cirde
L LEQC = 22/EBC

= 2(65)
= 130°
In AECC,
LJEQC + Z0OCE + £CECQ = 180#
130 4+ % + x = 180° (OF = OC, - £0EC = ZOCE = x)
2w = 50
w=25
Z0OCE = #0OBEC = 25°

Also, #OCE = #CED = 25° (alternate interior angles)

Answer 6.
808 =g
Reflex ~ADB = 360 — g

Since arc AB subtends reflex ZA0B = (360 - g)° at the centre and ZACE on the
remaining part of the circle,

- ZACB = %(reﬁex ZA0B)

If OACE is a parallelogram

ZA0B = ZACE
qQ=p
3B0-2p=p
3p = 360

P=120°



Answer 7.
In APQR,

FQ =PR
o ZPQR = APROQ = 35°
Also, ZPQR + £PRQ + ZQPR = 180°
35 + 35 + ZLOPR = 180
ZOQPR = 11Cr
In cyclic guadrilateral PQSE,
ZQPR + £S5k = 180
110 + ZQsR = 180
ZQSR =70

Also, #QSR = Z0TR = 77 { Angles in the same segment)

Answer 8.

In ovelic quadrilateral ABCD,
ZBCD + £DAB = 18P (Opposite angles of a cyclic quadrilateral )
100 + £DAB = 120
LDAB = g80r
In ADAB,
ZDAB + ZABD + £BDA = 130°
S0 + J0° +2BDA = 180°

ZBDA = 30°



Answer 9.
[tis given that ZA0C = 1009

Arc AT subtends Z820C at the centre of drcle and £285PC on the circumference of
the drde.

L LA0C = 2LAPC

= JAPC =

It can be seen that APCE is a cvdic quadrilateral.

L SAPC 4+ ZABC = 1200 (Sum of opposite angles of a cyclic quadrilateral)
= JABC = 1800 - 50° = 1307

Mow, Z8BC + ZCZBD = 1809 (Linear pair angles)

= LCBD = 1807 - 1300 = &7

Answer 10.

PO is a diameter of the circle

L CPRO =9 (angleis a semi drde)

SRPQ = 40° (given)

In APQR,

ZPRO + ZROP + Z0PR = 180 (Angle sum property )
90 + ZROF + 40 = 130

ZROP = 50p



Answer 11.

ZB = 657 given)

£B + £0 = 180 (Opposite angles of a cydic quadrilateral )

65 + £0 = 120
20 =115
Also, AB || CD

- £B + 20 = 180 (Sum of angles on same side of transversal )
L0 =180 -85 = 115

Again, ZA+ 2£C = 180° (Opposite angles of a cyclic quadrilateral)
Z8 =180 - 115

= 65"

Answer 12.

m Z£A=3 (m £C)

A+ #C =180 (Opposite angles of a cyclic quadrilateral)
32C+ 2C =180

4 -C =180

ZC =45

m A= 3(m £C)

3 x 45

=135

msA = 135°



Answer 13.

\ .
\ / - i
L | ! F
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Arc AC subtends ZADC at the centre of drde and ZABC on the circumference of
the drde.

+ ZAOC = 2 ZABC ... (1)

Similarly, ZBOD and ZDCB are the angles subtended by the arc DB at the centre
and on the draumference of the circle respectively.

» ZBOD =2 /DCB.. (2)
Adding (1) and (2),

ZROCH £ZBOD = 2{£ZABC + £DCB) .. (3)
In triangle ECB,

ZAEC = LZECB + ZEBC = £ZDCB + ZABC
From (3),

ZADC+ £ZBOD = 2£AEC

Hence Proved.



Answer 14.

P
S
( ~c
.E ;’

~ —

If two chords of a circle interest intemally then the products of the lengths of
segments are equal, then

AP x BP = CP x DP (1)

But, AP =CP (Gven) ..(2)
Then from (1) and (2), we have

BP = DP o (3)

Adding (2) and (3),

AP +BP = CP + DP

= AB =CD

Hence Proved.



Answer 15.

ZNYE = 5(P
ZYNB = 20P
In &MNYE,

20% + ZNBY + 50° = 180°
=ZMNBY = 1807 - 70r = 110F
Maow, ZMAN = ZMNBIM = 110F (Angles in the same segment)

LMON = 22MAN (Arc MN subtends ZMOMN at centre and ZMAN at remaining part
of the circle)

ZMON = 2(11Cr) = 220e
Reflex £MON = 3600 - ZMON
= 360 — 220P

Feflex ~MOMN = 140,

Answer 16.

Given AP and AQ are diameters of circles with centre O and O respectively,
L ZAPB = 90 (1) { Angle in a semidrde is a right angle)
Similarly, ZABQ = 90F ——-(2)
Adding (1) and (2)
ZBPB + £ABG = 90° + 90°
/PBO = 180°
Hence, PBQ is a straight line

. P, B and Q are collinear.



Answer 17.
AB and AC are diameters of drdes with centre O and O respectively.
L2080 =900 (1) (Angle ina semi drde is a right angle)
similarly, £A0DB = 907 -—(2)
Adding (1) and (2)
Z80B + ZADC = 90 + S0
ZB0OC = 180°

Hence, BDC is a straight line,

Answer 18.

EQ = DC

AB be the diameter of the drda with centre O.
= 9P (Angles in a semicirde is a right triangle)
ADC = 180 (linear palr)

= 180 - 90 = 90°

ind AADC

given)

ADC (90Paach)

LCommaon)

s AADC (RHS)

= DC (CPCT)



Answer 19. A

D e
We know that the diagonals of a rhombus bisect each other at right angles,
L ZBPD=90F - (1)
Alzo, ADis the diameter of the circle with centre O,
L ZAPD=90CF - (2) (Anglein semi circle)

From (1) and (2), we get, The cirde drawn with anv side of a rhombus as a
diameter, passes through point of intersection of its diagonals.

Answer 20.
In cyclic quadrilateral ABCD,
ZBAD + £ZBCD =180 - (1)
Opposite angles of oyclic quadrilateral
Alzo, #BCD + #BCE = 180°7 - (2) (Linear pair)
From (1) and (2], we get
ZBAD = £BCE
In A EBC and A EDA
£BAD = £BCE (proved above)
ZBEC = ZDEA (common )

L AEBC ~ AEDA (AL corollary )



Answer 21. A

prove = DE | |BC

of: In cydic quadrilateral DECB

SC+2DBC =60 - (1) (Cpposite angles of cwdic quadrilatersl)
3, ZAED + LDEC =80 - (2) (Linear pair)

m (1) and (2), we get,

ac = ZAED - (3)

=AZ  {given)

ABC =ZACE - (4) (anges opposite to equsl sides of riangle)
m (3) and (4) = £LAED = ZACB

; these are comesponding angles.

E||BC



Answer 22. F

™

In cyclic quadrilateral ABCD
LA+ £C=180°
1/22A+1/22C=90¢°
ZEAB+-BCF=90° - (1) (AE bisects £A; CF bisects »C)
Also,
SBCF=sBAF -(2) (Anglesin the same segment)
Using (1)in (2) we get,
ZEAB+2 BAF=90°
ZFAE = 90¢°
EF is the diameter of the circle,

- anglein a semi circle is a rightangle



Answer 24. F £

[H]

Since AD, BE and CF are bisectors of ZA, #B and 2C respectively.

Eoi i =.{2:£E
2

L3 = £4=£B—
2

£5=£6=£E
2

ZADE = 23 ----(1)

Also ZADF = 26 ----(2) (anglesin the same segment)
Adding (1)and (2)

ZADE + ZADF = £3 4+ £6

gpe 1 emae Lo
5 5

/D= %(a + A= %{180— ZA) (ZA+ /B + 2C = 180°)

£D=QD—EJF—R
2

Similarly,

<E=90- EJB,JF 00 - EJC
2 2



Ex 17.3

Answer 1.

A

0A L AP (radius is perpendicular to tangent at the point of contact]

In right A QAP,

OP2 = QA2 + AP?

AP? = 52 - 37
=25 -9
= 1§

AP = 4cm

The length of the tangent is 4cm.

Answer 2.

oA L AP (radius is perpendicular to tangent at the point of contact)

In right A0AP,

OF? = OAZ + AP?
AP* =172 4+ 157

289 - 225

= 64
AP =8

The radius of the circle is 8cm.



Answer 3.
XP = XQ
AR = AP {lLength oftangents drawn from an external point to a circle are

BR

BQ  equal}

XA + AP = XB + BR

XA + AR

¥B + BR {Using {1}}

Answer 4.

KA = KM ---{1) {Length of tangents drawn from an external point to a
MM = MEB circle are equal}
EM = KM + MM

EMN = K& + BM {Using (1)}



Answer 5.

PA = PB = 20 Units ---{1} {Length of tangents drawn from an external point
CQ =CAand DG = DB to a circle are equal}
Perimeter of APCD

=PC + CD + PD

=PC + CQ + QD + PD {Using (1)}
= P& + PB

= 2PA

2(20)
= 40 Units

Answer 6.

To prove:- AF + BD + CE = AE + BF + CD

Proof:- AF = AE ----{1) <{Length of tangents drawn from an external point
BD = BF ----(2} to a circle are equal }
CE = CD ----(3)

Adding (1}, (2) and (3}

AF + BD + CE = AE + BF + CD



Answer 7.

To prove:- AQ= % (Perimeter of A ABC)

BQ=BR =5-r--(1]
PC =CR =12 -r-—-2)
drawn from an external point to a circle are equal)

Proof:- } {1} {Lengths of tangents

Perimeter of A ABC = AR + BC + AC

AB + BP + PC + AC

= AB + BQ + CR + AC Using (1)
= AQ + AR

=2 AQ

2 AQ = Perimeter of AABC

AQ = % {Perimeter of AABC)

Answer 8.

7N
\__/

Let the sides of parallelogram ABCD touch the circle at points P, @, R and 5.

D

AP = AS - (1)

PE=BQ - (2} (Length oftangents drawn from an external point to a circle a equal)

DR =DS - (3)

RC=CQ - (4)

Adding (1), (2}, (3) and (4]

AP +PB +DR+RC=A5+BQ +DS + CQ

AB + CD = AD + BC

2AB = 2BC = AB = BC (Opposite sides of a parallelogram are equal)

. AB = BC = CD = DA,

Hence , ABCD is a rhombus,



Answer 9. P

To proof:- QT = TR
Proof: Let the circle touches sides PQ and PR at points A and B respectively.

P& = PB
A= 0T | (Lengths of tangents drawn from an external point to a circle are equal)
BR = TR

Given, PQ = PR
PA+ AQ = PB + BR
AQ = BR {Using (1)}
= QT =TR

Answer 10.

In AAOP ABOP

AP = PB (lengths of tangents drawn from and external point to a circle are equal)

op

PO (common)

£ PAD = £ PBO = 90° (radius is L to tangent at the point of contact)

|

~ A AOP= ABOP (By RHS)

A AOP = ABOP (By CPCT)
In AAMOD and ABMO
AQ = OB (radius of same circle)
£ MOoA = £ MOB  (Proved above)
oM = MO (Commaon)

AAMO = A BMO (By CPCT)

2 AMO = £ BMO
£ AMO + £ BMO = 180°
L2 2 AMCO = 1809
Z BMO = £ AMO = 90°

Hence, OP is the perpendicular bisector of AB,



Answer 11.

Let DP = ®x cm

In AAPC and ADPB
£ PAC = £ PDB (angles in the some segment)
£ APC = £ DPB (vertically opposite angle)

oM APC -~ A DPB (AA corollary)

E = E {similar sides of similar triangles)
CF PEBE
> 2.5
% 3
= % = E = @ = BC
2.5 25
Answer 12.

Let TQ = X cm

In APTR and ASTQ

LZTPR = £ TSQ (angles in the same segment)
L PTR = £ STQ (vertically opposite £'s)

£ PTR = £ 5TQ (AA corollary)

g = % (similar sides of similar triangles)
18 _12
B X
= ¥ = 4



Answer 13.

C

Let OD = OC = r (say)

PO

145 ,CP =r + 14.5

PD = 14.5 - r

In ABPD and A APC

ZBPD = ZAPC (Common)

ZABD + ZDBP = 180° ---(1) ( Linear pair)

Also, ZABD + £ACD = 180° ---(2) (Opposite angles of a cyclic quadrilateral)
From (1) and (2}

ZDBP = LZACD

~ABPD ~ ACPA (AA corollary)

8  _45-r
r+14.5 15

120° = 14.5%-r%

r*=210.25- 120
r = 90,25
r =950

Radius of the circle is 9.5cm.



Answer 14.
Let PT = x cm

Since, PAB is a secant and PT is a tangent to the given circle, we have,
PA - PB = PT?
= 4.8 =PT?
= PT? = 36

= PT = bcm

Answer 15.

Let PT = ®x cm

Since, PAB is a secant and PT is a tangent to the given circle, we have,
PA - PB = PT?
= 4.9 =PT*?
= PT? =36
= PT = 6cm
Answer 16.

Let PT = x crm

Since, PAB is a secant and PT is a tangent to the given circle, we have,

PA-PB = FT?
= 4.9 =PT?
= FT? = 36

= PT = 6cm



Answer 17.
Let OO = OC = x cm (radius of same cirde)

since, PCD is & secant and PT is a tangent to the given circle, we have,
PC.PD =FT?
3. (3 4+2x)= &°

= 94 &x =36

= Bx =27
= )(=£=E
6 2

Radius of the circle is gcm, diameter is 9cm

Answer 18.
R, =4dcm R, =12cm
P = 15cm
AR =P+ (R, - R,V

— AB? = 15% + (12 - 47
— AB? = 225 + 64

= ABR* = 2B9
= AR =17cm

The diameter between the centre is 17cm

Answer 19.

To find: PQ

R, =3cm, R, = 2cm
AB = 13cm

sz = *ﬂ*Bz - ':Rz - R1)2
= PQ? = 13- (8- 3)"
= PO = 169-25

= PG? = 144
=P0=12cm

Length of direct comrmon tangent is 12cm



Answer 21.
In right ABAC,

BC? = AC? + AB2
A2 =13 -5
A2 = 169-25
A = 144
AC= 12

Let OF = ©Q = r (say) (radius of same circle}

LOQP = Z0PQ = 90° (radius is L to tangent at the point of contact)
o OPAQ is a square.

AQ=AP =0P =0Q =r

BQ =BR =5 -r---(1) {length of tangents drawn from an external point
PC=CR =12 -r —(2) to acircle are equal}

BC = CR + BR

13 =12 —r+ 5 - r [ from{1) and {2}]

2r=+4

r=2

Thus, radius of the circle is 2Zcm.

Answer 22.

LOAP = Z0BP = 9(° (radius is L to tangent at the point of contact)

In right AQAPR,

OF? = 0OA2 + AP?
OF =52 + 122 = 25+ 144 = 169
OF = 13cm

In right ACBP,

OF* = 0B* + BP?
BP? = 13* -3*
BP? = 169 -9 = 160

EP = 4 /10cm
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