Circle and its Tangent lines

/

Main Geometric properties Related to circle

1.1. Anglesin the same segment of a circle are equal

B A

A\

1.2. The angle in a semicircle is right angled.

3
/5

A B

|

(D

1.3. If line PT touches a circle at the point P and
a chord PQ is drawn from point of contact B Q /—B\A

then angle made by PQ in the alternate segment
(£PAQ in figure) of the circle is equal to angle
(£QPT in figure) made by the tangent PT to the

circle. T P

The angle at the centre (Oinfigure)inacircleis double the angle at the

14.
circumference standing on the same arc or same base (BCin figure)

i.e. in the same segment.

»>
]

15. A quadrilateral inside the circle
formed by taking four points on the
circumference of the circle is called a
cyclic quadrilateral sum of its opposite

angle is 180° (i.e. A + 4C =180° and
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_ 180°)- [ts converse 18 also true, If Ap .

248

LB+ LD
then LCBE .
is 1
Ifa paral]elogram is
1.0.

orad Square‘ -
C

== 8
nscribed inside a circle

|

l‘e%'lzk

- chords AB and CD of acircle intersect at
7 OthenAAOC""“d ADOB aresimilari.e. AAOC ..

ABOD(Inﬂlegivenﬁgure LA=4D,/C=/Bang 4

A0 _AC_0OC

Hence, DO~ DB~ OB

or, (A0) (OB) = (0C) (OD)
1.8. Perpendicular drawn from the centre of 5 circle
to any chord bisects the chord. Its converse jg also

true. In the given figure OL 1r AB < AL = pJ.

1.9. From a pointon the circle, only one tange

(PTin figure). However two thgents S il
(ABand AC) canbe drawn to a circle T A
from an external point. Length of
these two tangents are equal i.e.
AB=AC

The line joining centre and point of
contact of a circle is perpendicular to
the tangent drawn at point of contact.

In the adjacent figure OB Lr AB, OC Lr AC and OPLrFT

i :
0. In the given figure (PA) (PB) = PT2= PC. PD
B

P = /D
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Circle and its Tangent lines 249

2. Langentand Normal to a circle : A line that touches
a circle at one and only point is called a tangent line
or simply tangent to the circle. In the given figure |
is a tangent line to the circle that touches the circle at
point P.This point is called point of contact of tangent

Aline through point P and perpendicular to tangent |
is called normal to the circle. Normal to a circle always passes
its center.

P
through

Number of common tangents to the

' two circles - There are maximum
number of four common tangentsan

d minimum number of zero tangent
to the two given circles. They are as follows.

3.1 Four common  tangents - If
istance between centres of two
n circles is greater than sum

heir radii i.e. AB > S
see figure), then four common
tangents canbe drawn to the two

circles.

Seethe given figure, T T,and T,T, are direct common tangent while
PQ and RS are transverse common tangents.

. Three common tangents : When
distance between centres of two

circles is equal to sum of their radii

(AB =r, +71,) then maximum of
three common tangents can be
drawn to the circle. In this situation
two circles touch externally.

(see the f.'.;"Hf't_'J
'wo common tangents

When two circles intersect each other at two distinct points then
two common tangents can
be drawn to the circles (see

the figure). Hence distance
between centres of two circles
is less than sum of their radii
but greater than difference of o

radii i.e.

lr,—r,| <AB<r +T1,
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- One common tangent : s
e . common ] ..
4. ircles touch each other mtema‘lly then only ope =

' Whentwo Cnl;ce drawn to them (see the figure). mmc‘n

tangent.:ua;‘ﬁ on distance between centres of the

is s1 : o
In th‘_s cles is equal to difference of their radiii.e,
two cir

-1,
AB=Ir -1, —
3.5. When one circle lies completely inside other

ircle, then common tangent‘ cannot be dra.wn
tcnrih e two circles (see the figure). Here distance
0

between centres of two circles isless than difference
e | Cy
between radii of two circles. A..

ie. AB< |r —r,l

il
L 7
i ngents to a circle

Some properties of tang ;

4.1. Tangent drawn at any point to the cir CIG.’ is perpendicular ¢, radiyg
of the circle drawn through the point i.e. point of contact. In the

given figure £ZOPX = 90°. Its converse is also trye,

4.

0

D X

4.2. length of tangents drawn from A
anoutside point to a given circle
are equal. In the given figure, if
PAand PB are tangents line then P 0
PA=PB

“* PAis perpendicular to OA

. PA*+ 042 op2 f

43.If PAand pp are tangents to a circle with centre O, then
LAPO = 4LBPO
“PAO= £ppo _ 20°

Side PQ jg COmmon

APAQ « APBO

Also, LAQOB - 180° ~-£LAPR

(i Sum of -
Maining g angles of quadrilateral = 180°)
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deofa quaclrilateral touches a given D
 sum of one pair of opposite side is

A m of another pair of opposite side.

ual to su
: igure AB + CD = AD + BC
In the given fig! A B

4B be secant that intersects a given circle at A and B and PT

35 ': :tange“t line then PA-PB = PT?

B
A
E
T
1 6. Tangents drawn at extrimities (end points) of a diameter of a given
circle are parallel. In the given figure 1, | | I,

N ( ; i ) \
L

47. In the given figure, if PT is a tangent to the circle then
/PRQ=£TPQ =6 and LPOQ =26

RATg

OE_')ZB

Q

—>

P T D -

> Important properties of cyclic Quadrilateral

>1.In the cyclic quadrilateral ABCD

LA+ £C=180° A

MdLB + 2D = 180°
Its converse are also true i.e. in any quadrilateral if
LA+ /C=/B+ +D=180° then ABCDisa cyclic quadril
Scanned by CamScanner
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252 Lucent’s SSC Higher Mathematics

5.2. Every cyclic parallelogram is a rectangle. Every cyq); B
C rh y

Oty

i

a square

5.3. Angle in a semicirclé is right angle. In the given figure if ;
centre then ZABC = £ ADC =90° 15 the
B N

AR,
AB | | DC, is inSCribEdinadrde then i

lie. BC=AD. Thus we can say that,
s always isosceles. Converse of the

5.4. If a trapezium ABCD, where
its non parallel sides are equa
trapezium inscribed in a circle i
statement is also true.

D c
A B
5.5. If one side of a cyclic quadrilateral is produced then the exterior

angle is equal to the interior opposite angle.

DA——NE
AB

b ~ammon tﬂngents

T e - F‘-nm DOint P t_o twj
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,APBN (P is common angle and ZAMP = £BNP = 90°) \
| AM |
s e *
wkP
T,
PA-1,
D
e givides the line joining the centres which is AB in the
ke (exteman)’)
raﬂo 1

pl % 3
,’ from point N draw a line
to AB that intersects

AM at p. Since ABNP is a

PM=1,"T,

jnright angled APNM
PN? = PM2 + MN?

o, AB*=PM’+ MNZ (-
MN? = AB? — (PM)?

PN = AB)

MN = (AB)z—(PM)z - d2—(r1-r2)2,

where d = distance between centres

' Length of direct common tangents to two circl

(Distan

es =

ce between centre)? — (Difference of radii)’

rnally or intersect at two dis-

This result is also true if circles touch exte

tinct points
two circles touch externally then length of direct

6.1.3 Special case : If

common tangent

’ 2
MN = d2 -(r‘l -1'2)
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r
1

Transverse Common Tangents :

In the adjacent figure MN s
transverse common tangent. It
touches the circle with centre
A and radiyg . at M whijle
touches the circle with centre B
and radiyg r,at N. MN and AB

- . vornall
Q divides line AB joining the camie 5. s - imtort
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72. g BQ rz
. AQ+BQ=(r + ) k
d = (r; + 1) k, where 4 is
=

distance between centres

sl

nd rzd-

N +1’2

_— Ij;is;ance of centres from point Q are respectively
2
n+n

] 2

7.3. From N draw a line parallel to 4B which intersects produced part
of MA atL

ML=r +r,and LN=AB =4 - distance between centres.

In triangle MNIL
LLMN = 90°

MN = {LN? - [MZ - dz-(r1 +r2)2

Length of transverse common tangents to two circles =

P ,\/(Distance between centre)? — (Sum of radii)?

/
.
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Let two circle with centres A and B intersect each Oth

points P and Q. Thus PQ is a common chorq to the
gents drawn from points P and Q to the two Circles B
€8

centres then

8.1. LAPB =90°"
8.2. If PQ, intersects AB at R then
PR 1r ABand APAB ~ ARPB ~ ARAP

Explanation : Since PA and PB are tangents ang Aang
LAPB = 90° 8 are

thus tt:-%g
In right angled APAB, Let LPBA =0 then / PAB = gqp _ o

In right angled ARPE, £PRB =90, LPBR = 8 and ,gpp_ .,
In right angled ARAP, ZPRA = 90°, ZRAP = 9q° _ 6and , APR:&
Hence APAB ~ ARPB ~ ARAP

8.3. AARP = AARQ ~ APRB = QRB)

Explanation: Since perpendicular drawn from centre to gy
: bisects it, therefore PL — LQ, side AL is comnfn:}w
ay

ZALP = £ALQ =90°. Hence AALP o AALQ

8.4. AARP = / ORB and AARQ = APRB
(Note that all the four triangles are similar. See the figure and expy
yourself) 5

8.5. AR: RB=r3:12
Explanation : - APRB AARP

area of AARP ( _A_]g)

area of ABRp  \BP
3XARXPR |,V 2
2XBRxpPR \"2 " BRT\7,
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Circle and its Tangent lines 257
- more important facts about cOmmon chorq -
_ ¢ radii of two unequal circles are an :
9.1.1 12nd 7, and larger circle passes
] rough centre of smaller one then r% +r2 = 2

2= ’ Where d is oL
tance between centres of the two circles. b ke

P

AN

R ’

Q

o 7. In two equal circles (circles with same radi

if
the centre of the other then other must p us) if one passes through

' ass through centre of the
former (see the figure). AAPB will be an equilateral triangle whose

each side is equal to radius of the circle.
P

(2N
\//

Q

PQ =2 x altitude of the triangle = 2x g r

- o
| length of common chord = /3 r 1

L L e
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i is the centre

. >ure given below O is
* Il; ttl!:: fixé‘c:lle. Ag tangent PT is drawn fn-)m
:n out side point P to the circle. If ra;lil:s
of circle is 5cm and OP = 13 cm then find

the length of tangent PT.

Solution : PT L OT
= LOTP =90°
PS4 OF = OF {In right ange, dop,

or, PT? = OP2 - OT?
=132- 5%
=169 — 25 = 144 = 122

PT=12cm

3. Radiusoftwoincentriccircleare5cmand 3cm. Find
out the length of arc of larger circle which touches

to smaller circle ?

Solution : Let O be the common centre. AB is chord of
larger circle that touches the smaller one.

Join O - P then £LOPB = 90°
i.e. OP is perpendicular to AB

bisect the chord
AP =PB
Now in right angled AAPO

OA2=AP2+OP2
= 52=AP2+32

If PQ+ SR =16 cm, -
the quadrilatera]

.v--" ’
T
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A CIFCIE 19 T 2 TS HIISUIbING 2 paralelq
5. Para“elogram are 3 cm and 4 cm, fing

. .Since every cyclic paralle]o ;
tion : &ram js 3 ye
50~ are 4 cm and 3 cm Ctangle, therefore jts sides

gram, ¢ ,
its area. 'ength of siqes of

Hence required area =3 x 4 — 12 em2
twochords ABand PQofacircle mutua]]
" [ AD=12cm, AB=8cm, DQ =g o
colution : AD=AB + BD
or, 12 =8 + BD
BD=12-8=4cm

Now, DB-DA =DQ - DP
4x12=6 x DP

or. DP= i—"—‘6—13=8 _—

Yintersect a¢ anoutside na:
: €point D,
then find PQ and PpD En

But, DP=DQ + QP
or, 8=6+ QP
QP=8-6=2cm
Hence, PQ =2 cm and PD = 8 cm.

7. Twochord ABand PQ of acircle intersect at a point D inside the circle. If
AD=4cm, DB =6 cm, QD =3 cm, then find PD and PQ.

Solution : AD - DB = QD - DP P
or, 4x6=3x DP
or, 24=3 x DP
B
DP—_-—234=8cm AW
PQ=PD + DQ Q

=8cm +3cm =11 cm.

% Radj : : d 9 cm and their centres
51"::"‘ two circles are respectively 25 cm and @ @l = - e two
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i PQ is length of direct common tangent
Draw OR Il PQ
RP =0'Q=9cm
OR = OP-RP
=25cm -9 cm =16 cm
Nc.)w, in right angled AORO’
00? = OR? + O’'R?
or, 34%=16*>—RQ"?
RO? =347 162 10. PR2

and ¢
=(34 +16)(34 - 16) circle
=50 x 18 =900 = 302 i
Solutlon
RO’ =30 cm
PQ =30 cm ]
Shortcut - ]
cut Mtd. : Length of direct common tangent = ;2 ( r )2 ;
“(r-,
o ‘
= 434°. (25- 9)2 t
I
= /(34 + 16)(34..15) S
= /50x18 ’
= 425X 36 [
_ or, r
Two Circles of radii 5 cm and 76 e
Centres are 4 cpy 3 emintersect o two distinct points, The o
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Circle and its Tangent lines 261

OCA + £ OCB =90° + 90° = 180°

W
Now AB sa straight line.
ce
e
4 gince 82 straight line passing through centre of the smaller circl
eitis diameter of this circle. =

hen
e nclude that common tangent is diameter of smaller circle

genc® itsleng"h=3x2=ﬁcm
e !

_ad RS two parallel chords of a circle. If PQ=30cm, RS=16cm
0- Zﬂ § distance petween PQ and RS is 23 cm, then find the radius of the
grcle:
oL the figure, from centre O of the circle perpendicular OL is
o
50 drawn to chord PQ and perpendicular OM is drawn to RS.

and RM="9"=72" < 8 cm x
0]
Let OL =x cm,
M
then, OM = (23 - x) cm R %
In AOLP, OP? = PL? + LO?
i or, P=15%+2° -
Again in AOMR , OR? = OM? + RM?
or, P=(23-x+8 5 _
i From equation (i) and (ii), 152 + 22 = (23 —x)* + 82
" or, 225 + 22 =237 —46x + x* + 64
& or, 225 = 529 — 46x + 64
or, 225=1593 - 46x
. 46x =368
or, =8 8
Thus from (i) 7* =15 +8°
=225 + 64 = 289

of r= 4289 =17 cm

i radius = 17 cm
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facircleis 16 cm and j¢
_ fthEchordO ¢ th 815%
. thof one © ¢ that chord of the circle whi a
g e et s

fro

S(Jlllli““

Y |
8y

In the given figure O is the centre of the circle, Ty
: In

AB is a chord whose length is 16 cm /

OM is perpendicular bisector of chord AR |

MB—%:ScmandOM=l5“‘? r

i R = - :
| ight angled AOMB, OB? = OM’ + MB Sy

- o, OB? = 152 + 82

=225 + 64 = 289

- _“i‘li

Thus radius of circle is 17 cm

Let CDbea chord of the circle at a distance of 8 cm from —

Let ON L1rCD, then ON =8 cm
and OD = radius of circle =17 cm
In right angled triangle OND, C)D‘2 — ON2? + ND? y

or, 172=8+ND? C

or. ND?=17%-8>=289-64=225 J

Since ON is perpendicular bisector of CD .
CD=2 ND=2x15=30cm

| | B
Hence, length of chord which is 8 cm away 2 W

from centre is 30 cm

12. Inthe given figure O is the centre of circle and ZBOC =30° LAOB=6. |
If their is a point D on circle, not on arc ABC, then find £ZADC.

BE 1 ’ C
ik . :%
Q¥
5 A

Solution : £ 40C = ZLAOB + £BOC

= 60° + 30° = 9Q°
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P btt’“d" an angle or YU’ on the centre
Y e

. qubtends !

p(:eﬂ AZ—AOC = 45°,

R -
1 angle o = 45" on point D,

ure if AB = AC thcn find 0.
5 A

i\?'l?“ fi

P 4
:
AABC, AB=AC = £B=LC

| atio” 125" (. £C=65%
b za+ 657 +65T= 180

In ! o o o
| op, LA=180°=63 ~557= 5

angle in the same segment are equal,

SiﬂCEf

. 9=2LA=50"
., Inthe figure given below O is the centre of the circle, if 8 = 60°, then

. findangle @

!'- Solution : -- AC and BD are passing through centre.
. ABAD and AABC are right angle triangle with £LBAD=90°
and LABC=90°
" Band LACB are angle of the same segment
* LACB =9 = 60°
Now,in AABC, £ ACB + LABC + a = 180°
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2o ure LPQR = 100°, where P, O, R are

» PR
O. Find the measure of 0O | :

e subtended by arc of a circle at the

Golution * :I‘:;iz :f:lg;ended by it at the circumference “Ntre t‘viﬁ!ﬁ A
 reflex LPOR= 5/ PQR =2 x 100° = 200° '
;-md , POR = 360° —200° = 160°
Now, in AOPR
il e
or, LOPR=LORP (angle opposite to equa s Bl :rf;ﬁf | 18‘
.. LPOR+ LOPR+ LORP = 180° (Sum of angles of , fﬁaihe"-' _
or, 160° +2£OPR =180° r— .f\oit’i
or, 2OPR=1805160 _ 100 ik
16. In ﬁe given figure A, B, C, D are four points on a circle, ACag :
intersect at point E such that ZBEC = 130° and ZECD — - ,Findili »

measure of ZBAC
Solution : Since BD is a straight line, AD ]
£BEC + LCED = 180° ’ /’ ‘\\ |
o, LCED=180°- £BEC c!
= 180° - 130° = 50°
Now, In AECD, LEDC + £CED + £DCE = 180°
or, LEDC + 50° + 20° = 18Q°
or, ZEDC = 180° - 50° — 20° — 110°

Since angles in the same segment are equal

(here see the seement above base B()
A ‘ £ZBAC = £BDC = 110° "

70 quadrilatera] wh
=70°and £BAC = 309 .
find ZECD, 30° then find £ BCD, Again if AB = BCthe!

Solution ; In the given figure 4BDC= /BAC J
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,BAC=30%1s given)

265

- D N
30° e
* Q
LHDC LBDC + /DBC+ /.BCD =180 V
~ P, pcp =180
oy 70° - C
g o 70° 5 givery /BDC =30°1s evaluated) 3 ) B
| pBes o 00 = 80° N
e ¢ AB= BC then
i 5
* LBCA'*'LBA{::?’O
(Angles opposite to equal sides of a triangle are equal)
80 300 - 500
’. » e figare BVeR below, find each angle of AABC.
glution * PQ touches circle at A.

/BAQ = LACB =50°
similarly, ZPAC = LABC =70°

70° + LCAB + 50° = 180°
CAB = 180° - (70° + 50°) = 60°

Hence, angles of AABC are LA=

19, In the given figure PQr Q )
at point L, M and N.If LLMN= 55
L MNL = 50°, then find £F7

Solution : In ALMN

LMLN + £LMN
- LMLN*

+ LMNL= 180°
55° + 50° = 180°

but, £PAC + LCAB+ LBAQ = 180°

and

[Angle in the alternate segment]

[ P A Qare collinear]

60°, LB=70° and £C =50°.

R and RP touches a given circle respectively

P
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Nength f

) l:mp,unt frop . r
ty

but, £ZPNL = £ZNML = 55° th,

',
'

langle in the alterngy,
£PNL = £PLN = 55° ; Hugmenh
]n(

Hence, ZLPN =180° - (55 + 55°) = 70

. mr,_';r 'i

[Sum of ,

Again, in ARMN, RN = RM [length of tan

nglt‘s of
£LRNM = £LRMN

AI}I‘M r
I |
tog, I

but, £PNL + £LNM + £MNR = 18Q° G |

or, 55° +30° + ZMNR = 180°
£MNR = 180° — (50° + 55°) = 750

=> LRMN = 75° (from (iii) and (iv))

. & M
R T !
Now, In APQR, 4P + LQ+ LR = 180°

b
£Q =180°- (4P + LR)
=180° — (70° + 30°) = 180° — 100°

=80 [from
£LP=70° £Q =80°and £R =30, O (i) g I

gent frop,

2
Mk%w 
.

20. PQis aline segment and R is its midpoint. Sernic
same side of PQ taking PR, RQ and P 0 as di::;lrcles are d;

a\nm%
ters. A g
rand centre O is drawn touching all the three ser; drdmden{ﬁ&‘
es.
Prove that r = %PQ E
Sol
Solution : Let, PQ=x

PR=RQ=~1;_,—PQ=% i

A and B are respectively midpoints of PR and RQ.

AR = %pR=% [from (i)] |
1
and RB=5RQ=7% ;]
In AOAB .
OA=ON+NA=r+ﬁ X

OB=OM+MB=r+i'
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0A® OR

an isosceles triangle

(a0AB Y
i OR L AB _
' ntangled AORA,

and R is midpoing of its base AB,

3 i
oW moﬁz - OR*+ AR?
2 2
oN*NMzSOR + AR
o ( 2 3
2 .|X
(i’”) =(RT -TO) +(4) [ OR: RT - T0O)
ot
2 1 £ 2+£2— ; -
o, ‘11!'5'+r1+"2"‘ =277 718 [ RT=RQ - 2}
2 22
or, %HZ.,_;%:JI-”HH-E
2
xe
of, %’“’5 4
or, 3"':%
or, r;%
r=1+ PQ Proved

. Inthegiven figure two circles intersect at two
' points B and C.Two line segments ABD A
1 and PBQ passing through point B, intersects

i drcles respectively at A, D and P, Q. Prove
that ZACP = 2QCD

Solution : Since angle in the same segment are equal

. LACP= £ABP, (take AP ag base) . (i)

| LQCD = £(QBD, (take QD as base) ... (ii)

| ad LABP=£QBD (vertically opposite angle) ... (iii)
from Adding (), (ii) and (i)

LACP = £QCD

2 Tftwo circles are drawn takin
" Prove that point of in ter
Sc‘hnfun : Let ABC be a trian,
Meters, Bogh circles inte

p -

g any two sides to the triangle as diameter
section of two circles lies on the third side.

Y

gle. Two circles are taking AB and AC as
rsect
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® =g -(r-r,

(d) Ty

(b) r17_1r2 ¥ d?- (rl ) "2)2

@ 7| (r-m)

JNis a transverse common tangent. A and B are centres of the circles

hose radii are respectively 7, and r,.Length of AB is d.

. Length of MN is

(a) ﬁ{q+@f

(0) sz+(r1 -rz)z

! Ratio AQ : QB equals
@) 1,:1, (external)

1,7, (internal)

Scanned by CamScanner

(b) |d>- (r1 - rz)z

(d) ,jd2+(r1 +r2)2

(b) r,:r, (internal)

(@) ry:r, (external)

r,d
@ 7¥%

_nd_



Luﬁ'ﬂt"g SSC l"“ghur Mﬂlhemﬂﬂm

. Point D lies on line BC.

Prove To
Join A=D |
and AC are diameter of twocirclesand angle

ince AB
e e is right angle.

in a semi circl
L ADB =90° and £ADC =90°

Adding £ADB + 2 ADC =90° + 90° = 180°

i e. BDC is a straight line
Thus point D lies on line BC. Proved.

Imtmcao“_ (1-6) : Answer the questions given beloy o the g,
following figure. )

A and B are centres of the circles whose radii are respectively . g,
PNM is a direct common tangent touchi.ng the circles respecﬁvélygﬁ
and N.

1. Length of MN is

2

2
@ f#-ror ® )
2
(C) dz—(?'l—f'z)z (d) d+ (rl-rz)
2. Ratio PA:PB equals
(a) r,:r,(internal) (b) 757 (external)
(o r, (internal) (d) r,:r (external)
3. Length of AP is
d
nd rd r,d ,’ZT
(@) ?117'2 (b) rﬁl—r2 () rll—r2 @ 7%
4. Length of BPis
5L d d d) 5
= r r =7
(a) 713"?"2 (b) "T?i'—rz (©) _1,1_1_-5 (d 7
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pween pand N8
pista“ce 2 (b) .. dz_(r & ¢
¥ . & dz-(ﬁ g fz) LR 1 2)
= dz(ﬁ"ﬂ) Wi '(rl "2)
@ 7"
petween pand M is
tance
piste” 3 f J‘z
b -
/[ZF' dz_(fi-r:,_) (b) rl-rz d (l’l ’2)
Wi 2 r 2
1 2
N e B Y
[C] r1+r2
ruction (7 - 12) : Answer the questions given below on the basis of
Ins y
following fiBUr

MN is a transverse common tangent. A and B are centres of the circles
whose radii are respectively r, and r,. Length of AB is d.

Length of MN is
@ (-(+n) © (-(-n)
(c) ;!d2+(r1-r2]2 () 4d1+(r1+r2)2

8. Ratio AQ : OB equals
(@) r, :r, (external) (b) r:r, (internal)

(c) r,:r, (internal) (d) r,:r, (external)

9. Length of AQ s

rd ot nd ryd

(a) o ®) 75, © 747 (d) i+
10. Length of BQ is

il ®) 725
(a) Fo=T. rl 2

113 i

rd d) =3
() \"1:'1’2 (d) ntn
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270 Lucent’s SSC Hig]‘l&l” M“thematic
L]

11. Distance between point Q and M ig

T ’ ;

@ 7rpfd®-(n+n) ®) e 2.
no [ 2 .

© 7=rjd '("1"’2) (d) Fl‘*‘??; dz-(,,

12. Distance between point Q and N js

no . 2 t.
(a) F1+—r24‘d (1 +n) (b) ?;‘f}gm
" 2

© g (1) @ ﬁm |

13. Two circles cut each other at points Pand Q. Centreg

of twg
respectively A and B and P4 is Perpendicular tq PB. It A; ‘.nmes&fe
segment PQ at R and ratio of the two circles are Tespective] ‘Ilterg%
AR :BR is ; N
(@) 4:3 (b) 16:9
(c) 256: 81 d) 2:43
14. In the given figure length of side AC s
/ A
25
/ E
B 12 Dg C
(@) 20 (b) 22 () 21 (d) 18
15.

16. The difference in len

in lengths of its non paralle] side
(a) 10 cm

(¢) 0em

is
(®) 5em
(d) Cannto pe determined




Circle and 165 Tangene mes =3

el.p‘r_ﬂ-,dicular chords of a circle are respectively 2a
eﬂgm of tWO of its point on intersection from the centre is ¢, then

? ._tance
ot 2 d‘St:l?us of circle ?

51-',‘.&” the 12
| gt a+b? + 2
R O T

2 |
) S T :
. 7 (d) ,'ubz_c__ i

jyen .
g chof the following is equaltoa—b ?

the
In :
whi

.
f&

L jpen

| ) (d) None of these

' 10, Adircle with radius r has a chord PQ whose length is 2a. The tangents
' drawn at points P and Q to the circle meet at T, what is the length of

. TP?

' 2ar

| ar (b)

! (a) r—#rz 2 ‘ o T

f 2,2

| o e d) g
o

?
1. In the figure given below what is the measure of ZBYX ¢

A

D\ B

A
XY

; (b) 50°
8 ig (d) 90°

[
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.:j.cmaway from center Q :
pr and QT are drawn. What is

D is a straight line. OP is

perpe diculartoAD and O1is centre of both circles.
© 04~ 20 co, OB =15 cmand OP =12 cm then
‘what is the length of AB?
(a) 7cm (b) 8cm
(c) 10cm (d) 12cm
24. In the adjacent figure, a circle is inscribed in the
quadrilateral ABCD. If BC = 38 cm, QB = 27 cm,
Bﬁ? ﬁ"?ﬁ-m-aﬂd AD is perpendicular to DC then
what is the radius of the circle ?
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0,

30.

B L
1 hose centre 15 .~
((2) Z(‘.:s:;c:legl"ft line passing thorough €1
k.
Scanned by CamScanner

. Inthe adjacent figure, AP =3 cm, PB=5cm, AQ

32.

33.

O Ineg
. g . 273
ggure given below, what is the mea
'[ﬂlh! “hl A Sure of LCBA 5
P i i
£
g 9
R
(@ 30° (b) 45 (c) 500 (@)
A8,C D are four distinct points o 5 circle whoge ¢ '.50
_/CDB = £CBD — ZODB then what is e measur:ntfre 18 0.1f £0Bp
0 o or /.
@) 4 (b} &0 (©) 120 Gt e
pQ is a common chord of the two cir 135

cles, .
points A and B respectively on the €s. APB is 4

(a) 75° (b) 90° (c) 1200 (d) 1350
ABCD is a cyclic quadrilateral. Tangents at 4 and Cing
LABC =100° then what is the measure of LAPC? ersect at p, |¢

@) 10° (b) 20° © 30°

Inthe adjacent figure, YAX is a tangent to the circle
with centre O .If ZBAX =70° and £ BAQ = 40° then
whatis ZABQ?
(a) 20°
(c) 35°

(d) 40°

(b) 30°
(d) 40°

=2cm and QC = x. What is the value of x ?
(a) 6 cm (b) 8cm P
(c) 10 cm (d) 12em 4

In the adjacent figure PT is tangent to the
circle with radius 6 cm. If distance between
point P and centre O is 10 cm and PB=5cm,
then is the length of chord BC?
(a) 7.8 cm (b) 8.0 cm
(¢) 8.4cm (d) 9.0 cm

A point moves such tl:';';}th itts
always remains same. -a -
(@) astraightline which is ;;erpen
(b) a circle whose centre 15

fixed points A and B

distance from two

int P?
i locus of point
e jcular bisector to AB




- Lucent’s ssC Higher Mathe

Matjeg

34. In the adjacent figure O is the centre of th
circle. At a point T on the circle t

LUTV is draw. If ZVTR = 52° an

gle PTR is an isosceles triangle
TP =TR then £x + Ly+ Lz is equ
(@) 175° (b) 20ge

(c) 218° (d) 2500

uch thq;

35. In the adjacent figure, 2A40p _ % AC ang OB
mutually intersect at right angle. What is the Meag
of LOBC where O is the centre of the cirelq,

(a) 44° b) 4¢°
(c) 67° :

o N\t !
(d) 785 A ‘V/ !:
36. Inthe figure given below O is the ¢

entre of the Circle anq
LBCD is equal to

Ure

(b) only twg

(c) more than two but finite (d) infini tely Mmany

38. Inthegiven figure ABisa diameter
to AB. If AB=10 cm and AE=2 ¢

length of ED ?
(@ 5cm

(b) 4cem A 3
(©) /10 cm (d) 420 em

of the circle ang CDispe endj
m then what i the CrIJ xd

39. Inthe given figure A and B are extremities of 4 diameter of a circle it
céntre Pand Cis 3 point on the circumference of the £
circle such that LABC=35°

- What is the measure of / ‘
LPCA? 4 P
(a) 25° v

(b) 30°
(c) 35°

D=CB+cp (b) AB:CD=AD:BC
) AB+CD= 4D + g

- (d) AB:AD=CB :cD [
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circle and its Tangent lines

circle which intersects circle at Aand B and

tto@
true ?

f . "I\I(st%’l_::1 h of the following is
i ¥ gi[’_f"::anf th: - ctal'lgle with PA, PB as adjacent sides is equal to area
1 PC ,-'\I"zil v hose side is P

je with PA, PC as adjacent sides is equal to area

@ are
aff";‘L ipe rectan®
) A yare whos® e :
of 9 the rectangle W!

( il Oare whose€ each side is.PA
of $q¢ ror of the rectangle with PA, PB as adjacent side is equal to

ch side is PB
th PC, PB as adjacent sides is equal to area

e
@ IJerfmeter of the square ¥
f LBAD = 60°, LADC = 105°

hose each side is PC

re given pelow i then £DPCis

4 mthe ﬁgu

b alto
equd p

C
|
A B

() 40° (b) 45° (c) 50° (d) 60°

g In the given figure O is centre and PQisa diameter of the circle. If
/ROS=44° and OR is bisector of £PRQ then measure of LRTSis
(a) 46° (b) 64
©) 69 (d) None of these

e while AC and

u Inthe figure given below O is the centre of the circl
8D intersect at P . If , AOB = 100° and £ DAP =30°

measure of LAPB?

then what is the

B

@ 77° (b) 80° © 8 @
4. Suppose A and B are two gixed points What 15 the locus of P if angle

APB=90°?

E) line AB itself

) Point P itself _ -
() circumference Of the circle having AB a5 diamete
pisector to line A

(d) perpendicular
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275 e - ~Te-aaneg

- O is centre of the cirgj
the figure given below e ox TGO
6. ::‘ 4 OM is perpendicular to AC. What s the e S

e, A
- <4p Cy
C, 3%
(a) 60° (b) 45°
(C] 30° (d) None of thﬁ'se
47. Two circles touch each othe.r internally. Their rag;; i
and 6 cm. What is the maximum length of chorq Sy pEC‘ﬁm}’
lies out side the inner circle. er % w‘il Y
\|
(a) 442 cm (b) 443 cm (c) 643 em @ -
48, Centres of two circles whose radii are respectively 4 5 U
10 cm apart. What is the length of transverge Commgpp, tan . 3Sen
(a) 8cm (b) 7cm (©) 6cm

! @) None of
49. If radii of two circles are respectively 6 cm and 3 th

<m
transverse common tangent to the two circles js g cm, th:nd length %
distance between centres of the two circles ? 1 What iS h,
(a) 14 em (b) 4145 em (c) 4155 cm (d) 13 -

50. ABC is an equilateral triangle inscribed in a circle with AR
Suppose bisector of angle A meets BC at X and circle at y . =5y
the value of 3 AX. AY ?  IEN Whatig
(a) 16 cm? (b) 20 em? (€) 25cm? (d) 30 em2

51. Two unequal circles touch each other externally at point p, | APB ang

CPD are two secants intersecting circles at 4. B C
r L, d d 1
the following is true ? A thenwhidg

(@) ACBDisa parallelogram

(b) ACBDisa trapezium
(c) ACBDis a rhombus

(d) None of the above

ircle. riable point P moves such that tangents
locus of P ? ays subtends an angle 60°. What is the

(@) a straight line

) acircle concentric with circle £
(¢) acircle touching circle e
d s i—p:
(d) acircle C;n;?:sechgglmcle Cat two distinct points th
_ quadrilaterg] = i
which of the following Is true W Al o

@) 4D =29ge (b) 4D <gge (6 4D<90° (d) £D>%
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circle and its Tangent lines 277

o circles are 6 units and 10 units and their centres are
(erS % o many tangents line can be drawn to the circle 2

e
| I"jﬁfn rt,
C ;gntt ap? o) 2 (c) 3 ) 4
‘ Jted at a distance of §.5 cm from the centre of a circle. The
t drawn from point A to the circle is 6 cm. What is the

I 1 .

: l’). Ajssitt
! ¥ o 2 tt;ngg;\de ?

| " «of the

| [aﬂlﬂso (b) 4 cm (¢) 35em (d) 25 cm

+th centre O is given and C is a point on its minor arc AB. I

|#7 o5 =100° then ZACB is equal to which of the following ?
. (b) 90° (c) 100° (d) 130°
§ JECis 2 triangle with AB = AC . A circle passing through point P

. L

" ouches ACat D and cuts AB at P. If D is the midpoint of AC then
; :vhi & one of the following is true ?
|

. @ AB=24P (b) AB=3AP (c) AB=4AP (d) 2AB=5AP

; & Inthe figure given below LPAQ=59°, ZAPD =40° then ZAQB is equal
to which of following ?

() 19° (b) 20° (@) 22°

#. Inthe adjacent figure C and D are two points
on circumference of a semicircle having AB
as diameter. Given that £ABD = 75° and
L{DAC=35°. What is the measure of £BDC ?
(@) 130° (b) 110°
(c) 90° (d) 100°

if LAOP=75°and LAOB=120° then what

9. In the figure given below,
I8 LAQP ?

o (d) 22.5°
30
(@) ase (b) 37.5° (©
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AC of a circle are
chords AB and reg
nl. Lcn“th (:réggc w 90", What is the radius of the circle ;ti\!e!y 8
ang
6 cm (b) 20 cm () 4em (d) 5

1
(a) 25¢n —_—
chord of circle whose radius is 5 cm toucheg anot

|

1
{

a The - oncentric, th o Cirgy
62. If two circles are ¢ y en What . @
rﬂdhlﬂ iﬂ 3 cm. 18 l(’-'ng VI‘I}.‘
chord ? () B u‘(’f
(a) 10 cm (by 12.5em (d) 7 em

A chord of a circle is equal to its radius. Angle subtengq, by
e on major arc of the circles is ) the
(a) 30° (b) 45° (c) 60 (d) 9ge
” tric circles are, respectively 9 ¢n, and 15
64. Radii of two concen i
of larger circle touches the smaller one then length of the o, dfis thiyy

o

Or
(a) 24 cm (b) 12cm (c) 30cm (@) 18 oy
65. Two chords AB and CD of a circle with centre O meet at o -

point P.If ZAOC=50°, £BOD =40° then what is the Measure o i
(@) 60° ~  (b) 40° (c) 45° d) 50 &

66. AB=8cmand CD = 6 cm are two parallel chords lie on ¢
centre of a given circle. If distance between them ig 1 cm the
the radius of the circle ?

e Side of
N What

(a) 5em (b) 4 cm (c) 3cm ) Tam
67. What is the distance between two parallel chords each having Je,
8 cm of a circle of diameter 10 cm ? gh
’ (a) 6cm (b) 7 cm (c) 8cm (d) 5.5 cm

angle 60° and 75°. What is the ratio of radii of the two circles.
(@ 5:2 (b) 5:4 () 3:2 (d) 2:1

Tisa tangent to the circle at point4
i £BAC=45 and Cis a point on the circle, then £ABC

(a) 40° (b) 450 (© 60° (d) 70°

gents at A and B to the circle intersec®
eral PAOB i <AOB: LAPB = 5 : 1, then measu®

71. Consider acircle Centred at O Tan
at P. In the quadrilat

of ZAPB ig
(El) 30° (b) 60° (C) a5 (d) 15°
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Circle and its Tangent lines 279

E}(hswcrs——ﬂ"ﬁf’ﬂ : 7 " —

‘a-.,,..—ng.-' : (C) 4. (d) < | (ﬂ) 6. (b) 7. (a) 8. (b l'l
£ " {3. (@ 12 0®) 13.(0) 14.(b) 15, () @

16. ()|
1:3 0. (d; o@ 2@ 2@ 2.0) 23 () o9 (;)1
Ll 18 (a 07. () 28 (d)  29.(b) 30.(b) 31 |

(0 32 (a)
;,"(m W@ % (@ 36. () 37.(d) 38 (b) 39. (q) 4, (?:)ﬁ

) 8. 44.0) 45.() 46.(c) 47. d) 48 (!
¢ g 0 s1. (b) 52. (b) 53.(b) 54.(c) 55 () 56, Efi))';'
ab L9 9@ 6.0 6L 62 (o) ‘

63. (@)  64. (a).
g0 f@) 67.@ 6.0 6. 70 () 71 () (a)é

11012, See theory portion carefully.
"~ AARP~PRB

2
area of (AARP) ( A p)
area of (APRB)

U]

4 () BF=BD=12
, AF=25-12=13=AE
Hence, AC= AE+ EC=13+9=7

6 =2 cm s. Area =m? =4ncm?
* 9 Weknow that non parallel sides of a trapezium inscribed in a circle
| Are equal. Thus required difference =0 cm
) Tn figure, chord MN = 2a, chord RS =2b
0A J-?_' MN = AM=a
OBLrRS = BS=b
] PB=xand PA:y

I“AOAM’ a2 - o x2 = 72

Mding g2 | 42 4 42 LR =27 e )
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280 Lucent’s SSC Higher Maﬂ'lematics

butin AOPA, x*+y?=¢*
from (i), a% + b? + & =277

A +b% +c*
or, r=K 2

18. (a) r§=PR2+azand r§=i'-’R2+b2
2
1

r -rizaz-—bz

or, (@a-b)(a+b)= rf-ri

3 2 2.2

re-r I ¢
&t G B b2= 1 32 (

a¥h = I 2.2 LS

= API*
"19. (a) Inthe given figure, BFI}
OR = 4r?-g?

Let RT=x and PT =+, then in right angle ATRpP

B=xX+a® .. ()
’ In right angled AOPT,
2

f2+rz=(I+OR)2 - (x+m)
o% i2+rz=xz+?‘2—a2+hm

= r2+“2+’2=r2+r2—a2+2_xm
from (j), f2=xz+g2)

or, 22 =20/ 2

0_[:,' x:-——ﬂ_.._.___

. "““2*+a2 a”+g%2 . gt

Off Fl i, i r-g

20 (a) We
N = LXAY < 450 gment of a circle are equal .
AB
» LBXY

== 50% 450 4 LBYX _-;'-X?Y-q. £LBYX 180°

- = LBYX: 1800__950_— 80 (
» (a) OA'“‘OBaABHSS
AAOB is

is an eqy; .
- LAOB = ﬁooeq llateral tnangle

Scanned by CamScér



ihat the angle at the centre in a circle jg double th,
€ angle

knﬁ
wecifcumference- =
3t B " 2 L AP B

ﬂ,, Gﬁ""“ﬁf’? -12, TE=OT-OE=13-5_g¢

| U (b) -

PT--

AT
LOPT LAET =90°

Circle and its Tangent lineg

L APB = 90° <800

2

opand ATAE, angle at point T is common

(1ngle made by tangent line)

— e

1
. By Symmetry, AB =2AE

n (@ In AOPB,

OB = OP? + BP?
» (15% = (12)* + BP?
» BP={152-122 =9
and In AAOP,
= OP?* + AP?

= (202 =(12)? + AP? = AP = {202-122=16
—9=7cm

Hence AB= AP-BP =16

BQ = BR =27
= RC=38-27 =1lcm
RC=CM=1lcm
Now,DM=25-11=14

%5 (b) See the figure

~ Let, AP =AS =a
BP —BQ =b
CQ =CR =C

and DR =DS =4d
a+b=6b+C=
(a+b)+(f-'+d) (

of, a+d=4

or, AD =4

Scanned

py CamScanner

According to questior c+d=5

cm = radius of circle

b+6)=6+5 ¥

13 S
= TA~ 8 T AE
_5x8_10

Length of tangents from an out side point are equal




' LHC!-’H‘J:‘? SSC Hight‘r MﬂthﬂmauCB
282
26. () sum of opP° .
LACQ + £APQ =180

A
PQ = 1800

75° + LA
‘_/_APQ = 1050

L APQ + LBPQ = 180°
105° + LBPQ = 180° P

.o-r /,BPQ=180°- 105° = 75° : B
LACQisan external angle of ARCQ

L ACQ=£LCRQ+ LCOR
= 750 = 30° + LCOR
- LCOR=45°
In ABPQ, £B=180°-75°~ 45° = 60
27. (b) Given, 2OBD + LODB=£CBD + LCDB
Let LOBD=,0ODB=86

and £DBC=0, LBDC=6,
| 8+6=0+8,

20=0,+6, o (1)
£BOD =180° - 20

‘ U “;

site angles of a cyclic q““d““atera,
a[‘e I
qlla.l

360°— (180°— 20)
2

= 180°-(8, +6,)=90°+ 0

= /LBCD=

= 180°-20=90°+0 = @300

£LBOD = 120° = LBAD = g0°
28. (d) Since AC and BC are equal, therefore LCA
let ZCAB = LCBA = x .
45°+x+x=180°
= 2y =180° - 45°
= x= 675"'

LAQP= /x = ‘{"BQP=67J._D
2

(/‘IH‘I;II.’ at fh(.' u'?”f.’f'”.’]f(.' Qf_‘[prn )
b ong

= ‘:AQB___LAQP‘FLBQP
- 67 Lo
=67 3° +673° = 1350
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Circle and its Tangent lines -

ite
am of OppOS
i ‘; 't :1: ':ic qundrllﬂll-l'ﬂl
a
s 0

(Angle at the altern

ate segment)

jn APAC:
p+ LPAC + LPCA=180°

P80+ 80° = 180°
] ,p =180°-160° = 20°
=
g LOAX = 70° 407 = 30°

Y Q

. LQAX = LABQ = 30°
Q Q=30 [From theorem]
.10 See result of article 1.10, we have

ABxAP—ACxAQ

| @ 8x3=Q+x)x?2
| 8X3

| s =2+x

‘ " X=10cm

| 2 () PO =10 ¢m, radius OT = 6 cm, PB=5cm

INAOTP, OP2 = p12 4 OT2
= 102= P']'Q = 62

|

| S PT=8em

But, PT2_ pp » pc

> 8=5x (BC 4 PB)

= 84=5(BC +5)

T 5BC=39 = BC=78cm

B, (
LW p will be perpendicular bisector of AB.

Scanned by EamScanner




m : Lucent’s 5SS\ FuBNEr Vathematiqg ‘
2. © x= LVTR =52° -
v 42 =180° (. PTMR is
= 52°+2z=180°
= z=128°
X= Ll = 520
LPTU=£1=52°
LQTU: y + 520
- 90°=y+52°= y=38°
x+y+z=52°+38° +128°=218°

35. (¢) Since angle subtended by are at circumference jg halg
subtended at centre. at of

£4CB=1% 140B=1 x 46°=23°

In AMCB, £C+ 4B+ LM =180°
= 23+ 4B +90°=180°
= /B=67°
36. (d) £BOD =180°-106° = 74°
£BOD, is the angle subtended by arc BD at centre

and ZBCD, is the angle subtended by arc BD g
circumference

LBCD =% /BOD =1 x 740 _ 370

37. (d) For two given points, infinite circles can pass

38. (b) In AOED,

(OD)* = (DEY + (EOY? 2 ¢
= (5= (DE) + (32 1 4 3
= (DEP=25-9-1¢ A2 Sa,
= DE=4c¢m y 50?1

39. (d) '~ pPC= PB (radius)
= LPBC=/pCB (a
=> LPCB=135°

e |
and £ = i

ACB = 9(° (angle in 4 Semicircle) /AE =)
= LPCA+ /pCB - 90° %
= £LPCA=90°_350 _ 55°

ngle opposite to equal sides)
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0= CQ
¢ A
R__,DS B
p +Bp+CR+DR=A5+BQ+CQ+D5
P

) PczgpAXPB - B
N

a of rectangle whose adjacent sides are PA
and PB 8 equal to area of square whose each

sideis PC- p "
o /BAD =60°, £LADC =105°
g art dic qua.dxilateral ABCD ,

/BAD + LBCD = 180°
. LBCD= 180° — 60° = 120°

ow, LBCD + 2DCP = 180°
 _ /DCP =180°— 120° = 60°

' md LADC + LCDP = 180° (linear pair of angles)
» 105°+ LCDP=180° .. LCDP=75°

(linear pair of an gles)

Hencein ACPD, LDCP + £CDP + /DPC = 180°
= 60°+75°+ £DPC = 180°

» LDPC =180° — 135° — 45°

4. - Line OR is bisector of £LPRQ
;. LPRO=£ORQ = 45°
Also OP = OR
. LOPR = 45°
In AORS, OR = 08§
> LORS=£OSR = 18048 _ g0

(radius)

LMRS = 68° - 45° = 23°
= LPRS=9(0° + 23° =113°
. . o
Since sum of opposite angle of a cyclic quadrilateral is 180

LPRS + LPQS = 180°
= LPQS =180°-113°=67°
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o prg, 4QPT+4PQT+ LFTQ = 18 J
In ' ) -~
- & P = 180" - 4 - 67 6
gecond uwihml- -
{J'RQ - ) (A’l}i‘lrrin
LPRQ = LORT =9

.} cROS =} x 4= 22"
I+ LRQT + £RTQ = 180

LRQS
R
In ARTQ, LQ
90" +22° + /L RTQ =180°
112° + LRTQ = 180°
/RTQ=68°
/LRTS = 68°
-1 = 50°
33. (b) - LADB = 2z’_AOB
1n ADPA, LDAP + LADP + LDPA =180°
= 30°+50°+ L DPA = 180°

= (DPA= 100°

and 2DPA + LAPB = 180°
— /APB=180°-100= 80°
45. () Locus of point P is a circle with AB as one of the
diameter because when P moves on the circle
£ APB remain 90°. (Due to the fact that angle of

a semicircle is 90°) K. 1
’ 46. () OA=0C=3cm (Radus of the circle) b B‘.
OA=0C=AC=3cm
AAOC is an equilatral triangle.
LAOC =60°

£ABC=1 za0C- %x 60° = 30°

47. (d) Since PQis tangent to the internal circle, therefore PQ 1 AB. Clex?
OP = OQ and two chords of outer circle are AB and PQ.
OA x OB = OP x oQ

OA = diameter of internal circle = 8 cm. P

S 4 xB=0p? \
B

PQ=2X4J§ =BJ§Cm
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0= CQ
¢ A
R__,DS B
p +Bp+CR+DR=A5+BQ+CQ+D5
P

) PczgpAXPB - B
N

a of rectangle whose adjacent sides are PA
and PB 8 equal to area of square whose each

sideis PC- p "
o /BAD =60°, £LADC =105°
g art dic qua.dxilateral ABCD ,

/BAD + LBCD = 180°
. LBCD= 180° — 60° = 120°

ow, LBCD + 2DCP = 180°
 _ /DCP =180°— 120° = 60°

' md LADC + LCDP = 180° (linear pair of angles)
» 105°+ LCDP=180° .. LCDP=75°

(linear pair of an gles)

Hencein ACPD, LDCP + £CDP + /DPC = 180°
= 60°+75°+ £DPC = 180°

» LDPC =180° — 135° — 45°

4. - Line OR is bisector of £LPRQ
;. LPRO=£ORQ = 45°
Also OP = OR
. LOPR = 45°
In AORS, OR = 08§
> LORS=£OSR = 18048 _ g0

(radius)

LMRS = 68° - 45° = 23°
= LPRS=9(0° + 23° =113°
. . o
Since sum of opposite angle of a cyclic quadrilateral is 180

LPRS + LPQS = 180°
= LPQS =180°-113°=67°
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Circle and its Tangent lines 287

ength of transverse common tangent

(distance between centres of circles)’ ~ (sum of radii)?

2
" 102-(4-5“'3-5) =410%-8% = /36 =6 cm
= |42 2
o0 jength of transverse common tangent = m

2
o, 8 = Ad*-(6+3)
or, 64 = & =81
> d*=81+64=145 = 4 = /135
3 (0 InAABC,
BX=3 cm, CX =

B, -_503
2

Mftﬂ

ndAX = —><5'"— cm

+ AY and BC are two chords of circle B c
w AXxXY=BX xCX

Y
| 5fxx1f 2x

> K=
xr-y (54‘ ) ?% _25 2

rajun
K2

le-n

2 *2.3 3
.'EL ) ABCD will be a trapezium
;El ) Locus of P is a circle which is concentric with circle ‘C".
i‘il ) In cyclic quadrilateral ABCD,
LA+ £LC=180° = LA=180°-£C
| ®d 4B+ /D =180° = £B =180°- 4D
| tis given that
LA+ 4B=2(LC+ LD)
= 180°-/2C +180°-2£2D =2 (LC + £.D) (from equation (i) and (ii))

ves KR
.. (it)
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an
- m‘t"m;\m{‘ v £D)
LUV 2D - FiLh

L 3

« W
P, C = M D

petween centred of twocircles is equay g,
we

- Wwdlm?:m circlen touch externally. Hence mnximum o,
raudif, the S
t;\tw common tangents can bec m\.
5cm
88, ) AB = 6 cmié and OA = 6. B
In AOAB,
T ARS \
OB = {0A*-AB "

_lesi-6) 3
_ J3.25-36 = {625 =2.5cm

6. (d) '+ LAOB= 100°
external ZAOB = 360° - LAOB
= 360° — 100° = 260°

external LAOB 260° o
LACB = 5 = S5~ =130

57. (¢) In the given figure D is midpoint of AC. Join B—D C
Since AD is tangent line and BD is diameter

LADB =90°

Join P-D then £LAPD =90° (Angle in a semicircle is right ang:
In AAPD and AADB, ZA = common, 1
LADB=90°= LAPD

AAPD ~ AADB
AP _AD
~ AD™ AR
2 (X
AP _(AD) (1) _1
- WE‘(AB) ()=z
(- AD=3 AC= % AB) = 4AP = AB
58. (¢)

Given, LPAD = 59° and ZAPD = 4(0°

In AAPD, LPAD + LAPD + ; ADP — 180°
= 59°+40°+ LADP = 1800

= LADP = g1°

and LABC + £ADC = 1809

= £ABC=180° - g10 - ggo
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Circle and its Tangent lines 289

(o= LB =%
K = LBAD =59

LAQB = LCQD =22°

MDB = 900 (Angle ina SemefrCfe)

“ cAB=35"" 15° = 50°
4 BDC = 180°—50° = 130°

=

Henc® (opposite angle of a cyclic quadrilateral)

radius of circle, AO = {(AN)Z+ (ON)?

~ {(3)2+(4)? =425 =5cm

o (c) See the figure,

BC = {(OB)?-(00)?

_ 5)7-(3)% = 425-9 =4 b

L J L
HEHCG,AB:ZXBC.—-'z x 4=8cm s
C

6. (a) See the figure,
AO = OB = AB = radius

L AOB =60°

A B

LACB = 30°
W @) BO=0C=12"

and OD =9c%

2 —12cm
— i
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AAOC is an isosceles triangle .. 204¢ _ 20¢
B

£LOBD - 4003
Let ZOAB=£LOBA=0and £20CD = £0DC =7y
-

In quadrilateral ABCD,

2(0 + 65° + a + 70°) = 360°
8+ a + 135°=180°

or, 8 +a=45°

Now, In AAPC, LAPC +6 +65°+65° + o = 180;’

or, LAPC +130° + 45° = 180° b
or, LAPC =180°-175°=5°= 2BPD. 1=g

ABOD is an isosceles triangle .-,

66. (a) Let larger chord is x. cm away from centre.

see the figure
In AOMB,
r?=x% + 42
In AOND,
rP=(x+1)2+32
P+ 4= (x + 1)2 + 32

442 = (x + 1) 4 32
solving x = 3, Hence radius = /3%2+42 _ 5

67. ( i 2
) (a) Distance of 8 cm chord from centre r? (8)
= —\2

Required distance

3x2= 6
618, “}) .lll"il ke - R cm
- ¢ Ratio of .
angles radii is Inversely proportional to correspor®
home
?‘2 60!1 =
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= and its Tangent lines 291

. bisector of ZAQC and

- (LARC £BRC)
1

l*' =

e alternate segment are equal

Ceanslei“th
51" B;LBAT:?S]

! [E]
M : Lﬁc‘: 1 - 450 = 750 = 600
7 %

—360° - LOAB - LOBA
— 360° —90° - 90° = 180°

AOB:LAPB=5:1 >

Lﬁpggl-%qx1=30°

Lo 0B+ LAPB

fent™

et . e o 2 P T TS~ i
BT il Exercise—8B [Tl

s
L

nts are drawn from a point P to a circle at A and B. O is the

| fwo tang®
" ot the circle. 1f LAOP =60° then L APBis

oy (b) 30° (@ 120°

(d) 90°
[S5C Tier-1 2012]

. nthe following figure, O is the centre of the circle and
" foisperpendicular to OY. If the area of the triangle XOY

is32, then the area of the circle is

&)

(a) 167 (b) 32x
(©) 64 (d) 256
) Two circles of radii 4 cm and 9 cm respectively touch each mfher
and a common tangent touches them at the points
one side PQ, is

externally at a point
Pand Q respectively. Then

() 72sq.cm  (b) 144sq. <™

the area © %) dstegon
. cm .
g W [85C Tier-1 2012]

i d at O meet
i The tangents drawn at the points Aand B'of a circle centré

atP.1f ZAOB = 120° then LAPB: LAPO.IS i

@ 2:5 ) 3:2 c
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& _"..-* o SRR (e) (1068

- radius of a circle is 13 cm and AB is 4 chord wiis
- mfrom the centre. The length of the chorg I:lld"
ey I5cm i (b) 12cm ). iens ;

.'-(n

8. Two equal circles pass through each other's centre. I¢ g, 'SSC_%;;'% @
circle is 5 cm, what is the length of the common chorg :radiﬁg_-:gﬁ%'__ e
58C Tiem, (c)
9. ABC is a triangle. The internal bisector of the angles 74 Ier.l'Zﬂlzj' i&;c
intersect the circumcircle at X, Y and 7 respectively, I¢ 4,; ZB ang o ¥ >
= 30°, then £BYZ will be =50°, 2oz | @)

(a) 45° (b) 55° () 35° (). e

[SSC Tierp 238 4

10. If a circle with radius of 10 cm has two parallel chords 16 cm and

cm and they are one the same side of the ¢ g | of
distance bets"ween the two parallel chords iserltre ofthe Gircle; then t f.aj.
(@) 2em (b) 3 cm (c) 5cm B m‘i}‘
ISSC Tierd 20§ = o
11. Two circles of radii 8 cm and 2 cm respectively touch each otherexter | .
nally at the point A. PQ is the direct common tangent of those twoirds (h)
of centres O, and O, respectively. Then length of PQ is equal to
(@) 2em (b)si3icmm Ecitoc s (d) Bemu’ o
| [SSC Tierd 20§
12 ABCDis a cyclic quadrilateral. Sides AB and DC, when produced™
| ~ at the point P and sides AD and BC, when produced meet at
SR Q.If LADC = 85° and £BPC = 40°, then ~2CQD is eq“a]ws. y
B . a6 @) 0 (c) 55° Mifg?' |

-
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Circle and its Tangent lines 293

s scribed in a circ1.c whose area is 314 sq. cm, then the

[ 5qu?each gide of the square 15 [Given i =3.14]
--'luﬁmocm (b) 2042 cm () 10cm (d) 1042 cm

1% 2 ith same radius r intersect each other and one paﬂse's

(3} fcles
e of the other. Then the length of the common chord is

1\\'0 the cent
b h {3
,hrﬂ“g ) Br. () 5r (d) +5r
N esinte rsect each other at P and Q. PA and PB are two diameter.
Cl F I
§ 10 LAQP 5° (c) 160°
" fhe 20° (b) 13 c (d) 180°
Nk [SSC Tier-1 2012]
i centres of the two circles whose radii are 5 cm and 2 cm
Aaf‘d The direct common tangents to the circles meet AB

* gvely-
Then P divides AB.

tend-ed at P. s . - = - -

X ternally in the ratio 5: 2 (b) internally in the ratio2:5

(@ fn ornally in the ratio 5: 2 (d) externally in the ratio 7 : 2

(c) [SSC Tier-I 2012]

C are two equal chords of a circle. BA is produced to any point

1 AC aﬂd B i
12" 4 cp, when joined cuts the circle at T. Then
pan (b) CT:TP=CA: AB

W GETP=AB 0
T:CBsCA:CP (d) CT:CB=CP:CA

@ C ,
ect common tangent of two circles of radiir, and r, touching

g PQisadir :
each other externally at A. Then the value of PQ? is

(a) r1r2 (b) Zr'irz (C} 3?‘1?'2 (d) 4r1r2

[SSC Tier-I12012]

3 BCis the chord of a circle with centre O. A is a point on A _

major arc BC as shown in the figure. What is the value

o LBAC + LOBC? A\

() 120° (b) 60° A i

() 90° (d) 180° [SSC Tier-I12012] N

i 5 cm and 8 cm touch each other externally at a

1 Two circles with radi
point A cuts the circles at points

point A. If a straight line through the
Pand Q respectively, then AP : AQis

(@) 8:5 (b) 5:8 (c) 3:4 (d) 4:3
[SSC Tier-I 2012]

. P erimeter of a semi-circular bow is 72 cm. Diameter of the bow (in cm)

@) 7 cm (b) 14 cm (c) 28cm (d) 21 cm
[55C Tier-12012]
distance between the

n .
Rand 7 are the radius of two circles (R > r). If the
mon tangent of two

®ntre of the two circles be d, then Jength of com
arcles js
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= ‘
) (-1 ®) Ry |
a R0 () {2 g |

_ P :
f:; is a diameter of circle with centre O, cp isa chorg I, 5

PAR

BQtgag ey
f the circles. AC and BD are produced to meey il ':&1:: o, '
o ' the
Z-APB ls \t 1 d'k
R X0 (b) 60 (c) 90 @ 1y, )
. ISS(-- '
: i d is 13 cm aw, f : T
R int outside a circle an : Y from -
24. Pis aﬂ:gm the point P intersects the circle 5¢ Poing A?mr@' A &
o d AB =7 cm. The radius of g A 3nd j
ay that PA =9 cm an € Cirgjg Ny,
'E:) }'5 o (b) 4 cm (c) 45 cm d 59;513 %

25. The area of the largest triangle that can be

. . [SS(: 'nf'r
radius x in square unit is.

Sem; (‘ird%' _
2 ¥
(a) x2 (b) 2x2 (c) 3 (d) 40 |
f ircl [ssc Tier. 12, |
26. The length of the common chot:d ? two)cxrc €s of radij 15¢m, andyy % |
whose centres are 25 cm apart is (in cm). al
(a) 24 (b) 25 () 15 (d) 20
[Ssc Tier} %
27. SRis transverse common tangent of :

two circles Whose rag;; More |
tively 8 cm and 3 cm and centres are 13 CM apart. f § o g R o 5
of contact, then the length of SR is

are poj,
(@) 17 cm (b) 10 cm (©) 12em (d) 11
[Ssc Tier-1 0y,
B EESwers G e
AR By 4@ 5 gt ol
! 9.(c) 10.() 11 (d) 12. (a)
[ 7

13.(d) 14.0) 15 (¢ 54
V. 18 190 20 o)

21. (&) = (@) 23. (b)
25.(a) 26, (a) 27, (c)

....... I Explanation
1. @ 2ApoO-= 180° - £0AP — LAOP
=180°-90° — gpo _ 30°
£LAPB =2/ ApPo
=2 x 30° = gQ°
2. (o ox LOY= AXQY is a

=7 =radius of circle

Al‘eaoftriang]e-_:—%xr)‘:r::;z = 7r=4J64 =8

Area of circle = 2 _ 64n J

E—
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po = {d*-R-n)?

295
ing
_'J U“ 4 of square = PQ? =2 - (R~ r)y
=132 = (9~ 4y _
Y =144 5q. eny2

A

1&‘
X"
.
oP s bisector of ZAPB

E LAPB:LAPO=2:1
d ABisachordwl‘tichmakes45° Wlthtangent
tine AP.

is centre of circle
of chord then ZOAM = 90° _ gso _

45°
| pAAOM, cos45° =

L

} Hence in quadrilateral APOQ
| LPOQ=180° — 32° — 1480

Hence we cay say the chord RS (no

tdrawn i
figure, draw yourself) subtends angle 148° ::l
centre O.

) b 148°
) |1 .. Chord RS subtands 5~ =74°on circumference
) |

" 10 See the figure, AL = /132122
“AB=5x%x2=10cm

Sk A
(b
\-_ ) Aand B are respectively centres of two |
Ji drcles ang PQ is the common chord. /A\
]1 Cle,aly AB =5 radius of circle = 5 |
' AP = BP = radius of circle =5
| Hence

AAPB is an equilateral triangle Q
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Lucent’s S§C Higher Muthemm
cy

Altitude of triangle = —";_:i X side

=‘~{'2—§->(5

Common chord PQ=2x altitude = 5 3
9. () Considering CY ag base,

LCBY = LCZY = 300

£B=2x LCBY =2x30° - 60°

and £C=180°-ZA- /B
=180° - 60° - 50° = 7o

considering chord BZ as base

LBYZ = /BCZ

or, LBYZ = %x LC

=%x70°=35‘_’
10. @) Infig. AB =12cemand Cp
~ PB=6cmand QD =8 cm
Let PQ = x cm then
InAOQD, 0Q = {0D?_gp? y
_ =m:'ﬁ€:6cm
and In AOBP, OP = {OB?— pj?

:"4102-'62:-.4'100-36 '—"-SCITI
x=PQ=OP-—OQ =8-6=2cm

1. (d) PQ= 'Jn'z-(R-r)2

=16 cm

d = distance between two centres =8 + 2 =10 em

ircle.
R = Radius of bigger circle and r = radius of smaller d

pQ=»}102-(8~2)2
=4100-36 = /63 =8cm

...I
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Circle and its Tangent lines 297 G

D, LDAB +85° +40° = 180°

In cyclic quadrilateral, £ ABC =180° - 85° = 95°
Let LCQD =9
In AABQ, © +55°+95°=180°
= 0 =180°—-150° = 30°
1 (b) See the figure AB = AP = BP = radius
. AAPBis an quadrilateral triangle
PQ = common chord = 2 x AL
=2 x altitade

D 5 %g-r:ﬁf (Learn)

B (d) See the figure, Since angle in a semicircle P
is right angled

*LAQP=90°and £BQP = 90°
Hence £AQB = 90° + 90° = 180° RS

Pis out side AB
If divides AB externally
BC = AC

LCBA= £CAB=¢ (Say)
hmﬁuT

fc) -

ABCT i
Tis a cyclic quadrilateral
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LATC=180"- y
ow, In AATC and ARA
» ATCm £CAP = 180° =8 and

LTCA= £ PCA (common angle)

- *

N

Hence, AATC ~ APAC

CT _AC
c_pc . CL_4C
or, “%:“"AC AC™ P
CT_AC -
o, BC~ CP (-"AC%
18, (@ Let O, and O, be centres of triangles having ...~

1y

respectively

Draw QR1 10,0,

In right angled ARPQ

OR? = PQ? + PR?
or, (r,+r )2= PQ* + (7~ ?'2)2
ot PP=lr + 1) = ~7 = 4r,r,
19. (¢) If £BAC =6 then £BOC =26
Now, B=0C

= LOBC=LOCB
2 LOBC =180°-26

or, ZOBC =90°-0
Hence ZBAC+ LOBC =0 +90° — 6 = 90°
20. (b) See the figure

LAQN =90° = £ APM (angle in a semicircle)

and ZNAQ = / MAP (opposite angle) e

AAQN ~ APM N

=

AQ
AP = AM—2><8
AP:AQ=5.g

i 22
T r+2?’-72 %361-

=7
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Circle and its Tangent lines 299

1rPQ

. 17 PQ 0,0
i v V)
$: L OF
3 v
; #jdﬁ gis3 parallelogram
e A0, 72
R o 0 lP
i > 01 p- 02
aright angle
p? + PQ°
4 ABOD also equilateral triangle

o, P

_0A,
Q-.::R-'f

d triangle with ZAPQ = 90°

MFQ is

. ag=4
pa0can

n AABP,
2 2 2
p=®-T+PQ pQ = §d-(R-7)
) AOCDisan equilateral triangle as length
v of CD is equal to radius
OCD is an equilateral triangle
_ allits angle are 60°

In AABP,
LAPB = 180° — 60° — 60° = 60°

3 (a) Draw OF 1r AB
AOFP is an equilateral triangle (£LF = 90°)

inwhich OP =12, PF = PA + AF

- 7. .29
=# gy

. OF?=OP?- PF?
2

= 25
—169—(2)

_676-625 _ 51
4

=4
In AOFA, r* = OF* + FA?

A x 0 = B
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300 Lucent’s

Area of triangle = %

=-‘%~ X2X X x = x2

¥y gréatest base - g
= greay
26. (a) “ 152+ 202 = 752 et h

=£0,Q0,

°. £0, PO, =900

Hence .11\(:)]13'02 is a right angled triangle

Area of O, PO, - 3%OP, XOP, ~ 30,0, x pr

%x15x20=—%-x25><PP
~15%20 15x4
= FF=S5 boxa

12 em
PQ-—=12x2=24cm

27. (0) Common tangent — lfdz- (R ~ r)2

= 4/132-(8—3)2 = V16925 = /137 — 15
g 2%
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