Circles

(Chords & Tangents)

you may have come across many objects in

daily life,
ich are round in shape, such as wheels of a vehlclz
_ , dials of many clocks, coins of denominations 56
s Re 1 and Rs 5, key rings buttons of shirts, etc. In a
ack. you might have observed that the second's hand goes
; methdia:llﬁf the clock rapidly and its tip moves in a
nd path. s path traced by the tip of the second'
:ﬁmcalledac:lrcle. pene e
" Take a compass and fix a pencil in it. Put its pointed
ponapointona sheet of a paper. Open the other leg to
pme distance. Keeping the pointed leg on the same point,
plate the other leg through one revolution. As you know, it
lya circle.

The collection of all the points in a plane, which are at
uixed distance from a fixed point in the plane, is called a
' The fixed point is called the centre of the circle and
the fixed distance is called the radius of the circle.

Theorem| 1. | Equal chords of a circle

mbtend equal angles at the centre.

- Proof : You are given two equal chords AB and CD
facircle with centre O, You want to prove that ZAOB
in’.’COD. In triangles AOB and COD,

OA = OC (Radii of a circle)

| OB=0OD (Radii of a circle)
A D

AB =CD (Given)

Therefore, AAOB = A COD (SSS rule)

This gives A AOB = ACOD ST

(Corresponding parts of congruen es

Iamukpc:'?"m convenience, the abbreviation CPCT
¥l be used in place of 'Corresponding parts of

tongruent triangles.

= 90° or OM is perpendicular to AB. The point B
coincides with A. So MA = MB.

A

N

Give a proof yourself by joining OA and OB and
proving the right triangles OMA and OMB to be
congruent. This example is a particular instance of the
following result:

(Theorem| 3.

centre of a circle to a chord bisects the chord.

Given that the perpendicular from the centre of a
circle to a chord is drawn and to prove that it bisects
the chord. Thus in the converse, what the hypothesis
is ‘if a line from the centre bisects a chord of a circle’
and what is to be proved is ‘the line is perpendicular to
the chord'. So the converse is:

Theorem| 4, | The line drawn through the

centre of a circle to bisect a chord is perpendicular to
the chord.

The perpendicular from the

7

M

A B

LctABbeachurdofaclrclcwlthcentreOandOlu

EEEE angl btended by the
2, | the _— i joined to the mid-point M of AB. You have to prove
thords of a circle at the centre are equal, then the | 4,5¢ oM | AB, Join OA and OB. In triangles OAM and
RrE squal. OBM,
The above theorem is the converse of the Theorem 1. OA = 0B
Perpendicular from the Centre to & Chord
Draw Let O be its centre. AM = BM
B a circle on a tracing paper. s e B i
a chord AB. Fold the paper along a line throu . — mmo!
080 that a portion of the chord falls on the other. Let Therefore, AOAM = .
the crease cut AB at the point M. Then, ZOMA = ZOMB This gives ZOMA = ZOMB = 90
— TME.2EE ) i
o ~(EME-355 F —




M ——
CIRCLES /'4;

In triangles P?LE and OM

M
rem| 5, | There is one and only one il}:ﬁ%:ﬁm o [(ci:’ggzgfoﬁl]mvc}
" ts. _ EO
circle passing through three given non collinear poin EO=E - AOME
” mpirkg: If ABC is a triangle, then by Theorem 5, Therefore, OEE()M (CPCT)

there is a unique circle passing through the three This gives OL =
vertices A, B and C of the triangle. This circle is called So, AB = 2
the circumeircle of the AABC. Its centre and radius ‘ The angle subten ed by an are
are called respectively the circumcentre and the = the angle subtended by it at any
circumradius of the triangle. at the centre is double 7t of the circle.

[Theorem| @. | Equal chords of a circle (or of

congruent circles) are equidistant from the centre (or
centres).

Next, it will be seen whether the converse of this
theorem is true or not. For this, draw a circle with
centre O. From the centre O, draw two line segments
OL and OM of equal length and lying inside the circle.
Then draw chords PQ and RS of the circle perpendicular
to OL and OM respectively.

{1 ()
Measure the lengths of PQ and RS. Both are equal.

[Theorem| 7. | Chords equidistant from the

centre of a circle are equal in length.

Example 1 : If two intersecting chords of a circle
make equal angles with the diameter passing through
their point of intersection, prove that the chords are
equal.

Solution : Given that AB and CD are two chords
of a circle, with centre O intersecting at a point E. PQ
is a diameter through E, such that ZAEQ = #ZDEQ.
You have to prove that AB = CD. Draw perpendiculars
OL and OM on chords AB and CD respectively. Now

ZLOE = 180° -~ 90° - ZLOE = 90° - ZLEO

(Angle sum pro
= 90° - ZAEQ = 90° - LDEQP perty of a triangle)
= 90° - ZMEO = /MOE

point on ;-hg;‘g::zg ;Eg of a circle subtending angles

tre O and PAQ at a point A on the

rog e i T
r
/POQ =2 ZPAQ.

(ii) itf)

Consider the three different cases as given in the
above figures. In (i), arc PQ is minor; in (ii), arc PQisa
semicircle and in (ili), arc PQ is major.

Let us begin by joining AO and extending it toa
point B. In all the cases,

ZBOQ = ZOAQ + ZAQO

because an exterior angle of a triangle is equal to
the sum of the two interior opposite angles.

Also in AOAQ.

OA = 0Q (Radii of a circle)

Therefore, ZOAQ = ZOQA (From Theorem)

This gives ZBOQ =220AQ (1)

Similarly, ZBOP = 2 ZOAP @

From (1) and (2),

£BOP + ZBOQ = 2(ZOAP + ZOAQ)

";‘1115 is the same as ZPOQ = 2/PAQ
replag:dtg; ::;‘:J‘lﬂ]- where PQ s the major arc. (38

angle POQ = 2 /PAQ

Remark: S ‘
a chord PQ in the op.cJoin points P and Q and for?

above figures. Then <PAQ is &
called the angle formed in the segmen? PAQP-Q

@ 9, ‘ Angles in the same segme™

of a circle are equal,

ai
sepaﬁgtell; 1:1{ us discuss the case (ii) of Theore™ §
+Hiere ZPAQ s an angje in the segment.

Is a semicirgle Al 1 .

" 30‘ APA = e - _l. i

90°, 9 g POQ=3g ™ i
Il you take

again you get th:?y other point C on the semici™®

£PCQ = 90°

Theref;
: O You find another property of the ¢

as:

e




/A-__"___"___ /rﬁa:‘
Angle in & semicircle is a right angle

e converse of
s&itg as: Theorem 9 is also true. It can be

rem

10, If a line segment joining two

ts subtends equal angles at two
:;mma same side of the line contalningo g:: 11‘1521:1:8 i
he four points lie on a circle (i.e. they are con gm;nt.
Cyclic Quadrilaterals - S
Aquadrilateral ABCD is called eyelic if all the fou:

. of it lie on a circle. You will find a peculia;
property in such quadrilaterals. Draw several cyclic
mﬂdxﬂatcrals of different sides and name each of these
a5 ABCD. (This can be done by drawing several circles
of dm']erent radii and taking four points on each of
them.

D

B C

 Youfind that ZA + ZC = 180° and £B + £D = 180°,
| neglecting the error in measurements. This verifies the
following:

Theorem|]11.

opposite angles of a cyclic quadrilateral is 180°.
In fact, the converse of this theorem, which is
| stated below is also true.

Theorem | 12.| If the sum of a pair of opposite

ﬁes of a quadrilateral is 180°, the quadrilateral is
C.

Example 2 : In the following figure, AB is a
dlameter of the circle, CD is a chord equal to the radius
of the circle. AC and BD when extended intersect at a
point E. Prove that ZAEB = 60°.

Solution : Join OC, OD and BC.
E

The sum of either pair of

o (EME.257
{ EME-357 )=
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Triangle ODC is equilateral
Therefore, £ COD = 60°

Now, ZCBD = %ACOD (Theorem 8)

This gives ZCBD = 30°

Again, ZACB = 90°

So, ZBCE = 180° - ZACB = 90°

Which gives ZCEB = 90°- 30° = 60°,

i.e. ZAEB = 60°

Example 3 : In the following figure, ABCD 1s 2
cyclic quadrilateral in which AC and BD are its
diagonals. If ZDBC = 55° and £BAC = 45°, find £BCD.

Solution : ZCAD = ZDBC = 55° (Angles in the same
segment)

D

N

Therefore, ZDAB = ZCAD + £ZBAC

= 55° + 45° = 100°

But ZDAB + ZBCD = 180°

(Opposite angles of a cyclic quadrilateral)

So, ZBCD = 180°- 100° = 80°

Example 4 : Two circles intersect at two points A
and B. AD and AC are diameters to the two circles.
Prove that B lies on the line segment DC.

Solution : Join AB.

ZABD = 90° (Angle in a semicircle)

ZABC =90° (Angle In a semicircle)

So, ZABD + ZABC =90° + g90° = 180°

Therefore, DBC is a line. That is B lies on the line
segment DC.

Example
(if possible) by the internal
quadrilateral is cyclic.

Solution : In the following figure, ABCD is a
quadrilateral in which the angle bisectors AH, BF, CF
and DH of internal angles A, B, C and D respectively
form a quadrilateral EFGH.

B : Prove that the quadrilateral formed
angle bisectors of any




oL

Now, ZFEH = ZAEB = 180° - ZEAB - ZEBA
= 180“—%[& +2B)
and ZFGH = ZCGH = 180° - /GCD - ZGDC

= 180’—-;-[410 + /D)
Therefore, /FEH + /FGH

= 180°- % (ZA + ZB) + 130*'—% (£C + £D)

=360‘—[£A+£B+£C+£D]=360°—%x360"

= 360° - 180° = 180°

Therefore, by Theorem the quadrilateral EFGH is
cyclic.

A tangent to a circle is a line that intersects the
circle at only one point.

Take a circular wire and attach a straight wire AB
at a point P of the circular wire so that it can rotate
about the point P in a plane. Put the system on a table
and gently rotate the wire AB about the point P to get
different positions of the straight wire.

In various positions, the wire int
; ersects the cireu-
lar wire at P and at another point @, or Q, or Q, ete.

G =) S

— il ec\shia? Uil intersect
In one po&lﬂdnl youonly (semc pOSitlm A'B' DfABl. the
circle at the polnt:’"t exists at the point P of the cirle,
shows that 2 tarlt‘ifﬂ' you can observe that in all othe,
On rotating fu : tersect the circle at P anq 5

t will in
e i e L

that there 18 only one tangent at a point of the
serve

- to acircleis & special case of the ge.

The tangent
cant, when the two end points of its corresponding

cide.
chorg :Ja”; . draw a circle and a secant PQ of the

ous lines parallel to the secant on both
::fide:;:lfjll;ﬁro::azﬂl find that after some steps, the length
of the chord cut by the lines will gradually decrease,
i.c., the two points of intersection of the line and the
circle are coming closer and closer. In one case, it be-
comes zero on one side of the secant and in another
case, it becomes zero on the other side of the secant.
See the positions P' Q' and P* Q" of the secant in the
figure. These are the tangents to the circle parallel to
the given secant PQ. This also helps you to see that
there cannot be more than two tangents parallel to a
given secant.

gl'

The common point of the tangent and the circle s

ed the point of conta
ct and tang o
touch the circle at the common t:;lnt -

(Theorem] 7 |
1, | The tangent at any point of 8

circle at a point P, We need to pro*t
dlc:l“t“x‘l'- 'l‘akenpointﬁmmr

e ——
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P e

since this happens for every point on the line XY
acept the point P, OP is the shortest of all the dis-
yaces of the point O to the points of XY. So OP is
F-pmdicula:r to XY,

Remarks :

1. By theorem above, we can also conclude that
at any point on a circle there can be one and
only one tangent. _

2. The line containing the radius through the
point of contact is also sometimes called the
‘normal’ to the circle at the point.

Number of Tangents from a Point on a Circle

Draw a circle on a paper. Take a point P inside it.

tan you draw a tangent to the circle through this
pint? You will find that all the lines through this point
ntersect the circle in two points. So, it is not possible
bdraw any tangent to a circle through a point inside
. ]

Next take a point P on the circle and draw tan-
fnts through this point. You have already observed
tat there 1s only one tangent to the circle at such a
Point, ;

(1

CIRCLES

— (EME.350 )
— EME-359 —

-

Finally, take a point P outside the circle and try to
draw tangents to the circle from this point.

You will find that you can draw exactly two tan-
gents to the circle through this point.

T!
(1)

We can summarise these facts as follows:

Case 1 : There is no tangent to a circle passing
through a point lying inside the circle.

Case 2 : There is one and only one tangent to a
circle passing through a point lying on the circle.

Case 3 : There are exactly two tangents to a circle
through a point lying outside the circle. In the figure
(ii), T,and T, are the points of contact of the tangents
PT, and PT, respectively.

The length of the segment of the tangent from the
external point P and the point of contact with the circle
is called the length of the tangent from the point P to
the circle.

Note that in figure (iii), PT, and PT, are the lengths
of the tangents from P to the circle.

Theorem| 2, | Thelengths of tangents drawn
from an external point to a circle are equal.

Proof : We are given a circle with centre 0, a point
P lying outside the circle and two tangents PQ. PR on
the circle from P. We are required to prove that PQ =
PR. For this, we join OP. 0Q and OR. Then ZOQP and
ZORP are right angles, because these are angles be-
tween the radii and tangents, and according to Theo-

rem 1 they are right angles. Now in right triangles OQP
and ORP,
0Q = OR (Radit of the same circle)




-

(Common)

OP = OP

Therefore, AOQP = A ORP (RHS)

This gives PQ = PR « (CPCT)

Remarks :

L. Thctheoremcanalsobcrprovedbyusmgﬂle
Pythagoras Theorem as fallows:
PQ*=0P-00Q*=0P- OR*=PRYAs 0OQ = OR)
which gives PQ = PR.

2. Note also that ZOPQ = £ OPR. Therefore, OP is
the angle bisector of ZQPR, i.e., the centre lies
on the bisector of the angle between the two
tangents. Let us take some examples.

Example 1 : Prove that in two concentric circles,

the chord of the larger circle, which touches the smaller
circle, is bisected at the point of contact.

Solution : We are given two concentric circles C,
and C, with centre O and a chord AB of the larger
circle C, which touches the smaller circle C, at the
point P. We need to prove that AP = BP.

Let us join OP. Then, AB is a tangent to C, at P
and OP is its radius. Therefore, by Theorem 1, OP AB

Now AB is a chord of the circle C, and OP 1AB.
Therefore, OP is the bisector of the chord AB, as the
perpendicular from the centre bisects the chord,

l.e.,, AP = BP

Example 2 : Two tangents TP and TQ are drawn to
a circle with centre O from an external point T.

Prove that Z/PTQ = 2 ZOPQ.

P

Bﬂnﬂu:Wcaregiven adrclewithecntreo.an
external point T and two tangents TP and TQ to the

circle, where P, Q are the points of contact. Wi
ok CL. We need to

£PTQ =2 LOPQ

CiRCLES =—=—"

1 1
TQP= 5 180°-6)=90°_ —
Therefore, £TP@ = g ] 2’

=2 £0PQ
Example 3 FT;’% is a chord of length 8 cm of ,
circle of rag::s 5 cm. The tangents at P and Q interseg

at a point T. Find the length TP.

This gives £

Solution : Join OT. Let it intersect PQ at the point
R. Then ATPQ is isosceles and TO is the angle bisector
of ZPTQ. So, OT L PQ and therefore, OT bisects PQ
which gives PR = RQ = 4 cm.

Also, OR = JQPZ -PR? = 52 _ 4%2cm = 3cm
Now, ZTPR + £ RPO = 90°
=ZTPR+ ZPTR
So, £ZRPO = £ PTR
Therefore, right triangle TRP is similar to the right
triangle PRO by AA Similarity, -
TP RP
Thi = S —
s gives PO RO

TP 4

le. —=_—

3

oriTPE 'ga'g'mn

Note : TP .
Theorem, s lg‘llln 031;0 be found by using the Pythagoras

1‘P=xandTR= Th
X¥=y 41 F b
X4 52 = y +("l:‘3£l).idmnghringhgt i @
Subtracting (1) from 2), we get
25==By-—'?ory-_- §E= 4
6 3

Therefore, ja  (16)? 25
ﬂg[a +lB=‘-—l§6—{16+9]=16x

e T TR—



| SOLVED OBJECTIVE QUESTIONS 8. The incircle of a A ABC touches the sides AB, BC

' and AC at the points P, @, R respectively then
1, If O is the centre of the circle, then ‘x is : which of the following statements is/are correct:

I. AP+BQ+CR=PB+QC+RA

II. AP + BQ + CR =% (perimeter of A ABC)

IILAP + BQ + CR = 3 (AB + BC + CA)

(1) I, I and 111 (2) only 1

(3) IT and 11 only (4)1and 1II
9. In the given figure, ABCD is a cyclic quadrilater-

al. AE is drawn parallel to CD and BA is pro-
(1) 72° 2) 62° duced. If ZABC = 92° and ZFAE = 20°, then ZBCD
(3) 82° (4) 52° is equal to :
. 3. ABC is an isosceles triangle in which AB = AC. If
' Dand E are the mid-points of AB and AC respec-

tively. The point B, C, D, E are :
A
. D E
(1) 88° (2) 98°
B ¢ (3) 108° (4) 72°
10. Thi

(1) collinear (2) non-collinear m;ﬁutﬁsezf; :.r;dig L';f;f ?ogu IR ACE IR
(3) concyclic (4) None of these

3. Two circles touch each other internally. Their ra-
dii are 2 cm and 3 cm. The biggest chord of the
outer circle which is outside the inner circle is of

length.:
(1) 23 cm 2) 3J2 cm
(3) 2/3 cm (4) 42 cm

4. If two circles are such that the centre of one lies
on the circumference of the other then the ratio
of the common chord of the two circles to the

radius of any one of the circles is : :513% 322 {i: gg:
i @) J3:1 11. Through any given set of four points P.Q.R, Sit
@ J5:1 4 4:1 is possible to draw:

8. If one angle of a cyclic trapezium is triple of the (1) atmost one circle  (2) exactly one circle
other, then the greater one measures : (3) exactly two circles  (4) exactly three circles
(1) 20° (2) 1086° 12. The number of common tangents that can be
(3) 120° (4) 135° drawn to two given circles is at the most :

'8. A circle of radius r has been inscribed in a trian- (1) one (2) two
gle of area A. If the semi-perimeter of the triangle (3) three (4) four

be s, then the correct relation is : 18. Two circles of radii R and r touch each other ex-

A ternally and PQ is the direct common tangent,

(1) 2r= = @r=< Then PQ? s equal to:
£ 2 (JR-r (2R+r

s (3) 2Rr (4) 4Rr

B r=3 (4) 2s = Ar 14. ACB is a tangent to a circle at C. CD and CE are

7. In a cyclic quadrilateral ABCD, if £B - £D = 60° chorgla such that ZACE > ZACD. If ZACD = £BCE

then the measure of the smaller of the two 1s : = 50° then :
(1) 80° (2) 40° (1)CD =CE
(3) age (4) 30° (2) ED is not parallel to AB
e TTEYTR
== —( EME-361)
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(3) ED passes through the centre of the circle

4) A CDE is a right angled triangle
16. :’Q} is a tangent to the circle at R then m£PRS is

equal to :
(1) 30° (2) 40°
(3) 60° (4) 80°

th
16. In the figure XQY is a tangent to ﬂ‘lf circle wi
centre O at A. If /BAX=70°, ZBAQ = 40° then ZABQ

is equal to:

(1) 20° (2) 30°
(3) 35° (4) 40°

17. If AB is the chord at the circle with centre O. SAT
and RBM are the tangents at A and B respective-
ly then which of the following is correct?

S R
Ay m A
T M
iy (2) £SAB =y
{3]4555=yand£REA-_—x
@) x=y

18. Any cyclic parallelogram havi unequal ad
sides 1s necessarily a : ATl gt

(1) square
(3) rhombus

e their centres
ore than one circle can be dra

three non-collinear points wn through
(4) None of these

21.

22.

23,

24.

%

is diameter of the circj, e
fgure, AB —65°and
In the GIVer 0 semicircle. ZABC = 65 and oy
i Lo «f DCA:

& (2) 25°
= 45: (4) None of these
}:31]&212 given figure, chords AB and CD are w
If ZLOBA = 55°

then m< CcOD is :

(1) 65° (2) 55°

(3) 70° (4) 50°

In the given figure, ZBAC and ZBDC are the
angles of same segment. ZDBC = 30° and ZBCp
=110° Find m £BAC :

(1) 35° (2) 40°

(3) 55° (4) 60°

In the given figure, O is the centre of the circle.
< ABO = 60°, Find the value of ZACB:

(1) 40°

3 oz

In the given re 154 =

where O 15 tgiucmé:oc = 120°. Find m £ CBE.




F—

3. In the adjoining figure, O is the
circle and £ OBD = 50°. Find the m £ BAD

26. In the given figure, A ABC is an equilateral
triangle. Find m £ BEC :

D
B C
(1) 120° (2) 80°
(3) 80° (4) None of these

27. In the given figure, AB is the diameter of the circle.
Find the value of ZACD :

(1) 30°
(3) 45° (4) 25°

28, In the given figure, ABCD isa cyclic quadrilateral
and AB is the diameter. ZADC = 140°, then find
m ZBAC:

(1) 456° (2) 40°
(3) 650° (4) Nong of these

29, In the given figure, £ COB = 40°, AB is th
diameter of the circle. Find m £ZCAB: -

D
.

CIRCLES

e
—

80. In the given figure, O is the centre of circle. ZAOB
= 80° and Z AOC = 120°. Find m £ BAC:

C
B
(1) 120° (2) 80°
(3) 100° (4) None of these

31. In the given figure, O is the centre of the circle
and ZAOC = 100°. Find the ratio of m ZADC:m
ZABC:

D
A C
B
(1)5:6 (2)1:2
(3)5:13 (4)3:13

82. In the given figure, O is the centre of circle,
ZAOB = 100°. Find m £BCD:

(1) 80° (2) 60°
(3) 50° (4) 40°

33. In the given figure, AB is the diameter of the circle.
Z/ADC = 120°. Find m ZCAB :

l@
<

(1) 20° (2) 30°

(3) 40° (4) can’t be determined
34. In the given figure, O is the centre of the circle.

ZAOB =70° Findm £ OCD :

D

(1) 40° (2) 20° (1) 70° (2) 56°
(3) 30° (4) None of these (3) 85° 4) 110°
ﬁ i :
ME-363 — "
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35. In the given figure, £ CAB = 40° and £ AKB
= 105°. Find £ KCD :

(1) 65° (2) 35°
(3) 40° (4) 72°

86. In the given figure, ABC is an isosceles triangle
in which AB = AC and m ZABC = 50°, m £BDC =?

A
D
B C
E
(1) 80° (2) 60°
(3) 65° (4) 100°

37. In the given figure, AB is the diameter. m £ BAD
=70° and m £ DBC = 30°. Find m £BDC:

Qe e
705
B 0O A
(1) 25° (2) 30°
(3) 40° (4) 60°

38. Find the value of £ DCE :

(1) 100° (2) 80°
(3) 90° (4) 75°
88. O s the centre of the circle, line segment BOD is

the angle bisector of £ AOC, m £ COD = 50°,
Find m ZABC :

B
A @ C

(1) 25° (2) 50°

(3) 100° (4) 120°

CIRCLES ————

M
O ts the centre of the circle

jven figuré :
o :111:!11 z .F%CB _ 95°. Find £AOB

C

X ](32) 50°
(4) 60°
re. O is the centre of the circle,
m £APB:
P

(1) 25°
(3) 75°

41. In the given figu
ZAOB = 90°- Fiﬂd

1) 130° (2) 150°
Ea} 135° (4) Can't be determined

42. In the given figure, O is the centre of the circle.
ABis tagingent. AB = 12 cm and OB = 13 em. Find

OA :

O
- 13
|
1
A 12 B
(1)6.5 cm (2) 6 cm
(3)5cm (4) None of these

43. In the given figure, there are two circles with the
centres O and O' touching each other internally
at P. Tangents TQ and TP are drawn to the larger

circle and tangents TP and TR are drawn to the
smaller circle. Find TQ : TR :

(1)8:7
3)5: 4 >t
44. In the given figure :
diameter of the cirgle, 31 it;: SN O & th:
ABC : Q = 60° findm

B
C
p
(1) 25° W
(3) 45° (2) 30°




f — CIRCLES
D is a cyclic quadrilateral PQ is a

tange '

é g.1f £DBQ = 65° then ZBCD is: gentat | 50. Inthe given figure, CD is a direct common tangent
to two circles intersecting each other at A and B,
then: ZCAD + ZCBD = ?

o c D
(1)35 (2) 85° (1) 120° (2) 90°
() 115° (4) 90° (3) 360° (4) 180°
. In the given figure, AP = 2 cm, BP = 6 cm and CP 81. O and O' are the centres of circle of radii 20 cm
=3 cm. Find DP : anc': 30 cm. AB = 24 cm. What is the distance of
(1)6cm (2) 4 cm 0oo'?
(3)2cm (4) 3 cm (1)51 cm (2) 45 cm
(3) 35 cm (4) 48 cm
A
D
\[/
B
: 52. In a circle of radius 17 cm, two parallel chords
47, In the given figure, AP = 3 cm, BA =5 cm and CP are drawn on opposite sides of a diameter. the
=2 cm. Find CD : distance between the chords is 23 cm. If the length
of one chord is 16 cm, then the lengh of the other
is :
(1)23em (2) 30 cm
(3) 15cm (4) None of these
B3. If two circles are such that the centre of one lies
on the circumference of the other, then the ratio
(1) 12 cm (2) 10cm g? ?n; c;mt;::o; ;l;:;czso!‘hvo circles to the radius
(3)9em (4)6cm ’
48. In the given figure, tangent PT =5 cm, PA=4 cm, (1) J3:2 (2) ¥3:1
I find :
i (3) V5:1
(4) None of these
54. ABC is a right angled triangle AB = 3 cm, BC = 5
cm and AC = 4 cm, then the inradius of the circle
is:
11 g
7 i
(1) 7 cm (2) z o
(3) 9 cm (4) can't be determined Scm
4 4cm
4. In the given figure, AB and CD are o qauImos
tangents to the two touching circle. If CD = 6 A—nnt 3
cm, then AB is equal to : :
e (1)1 em (2) 1.25 cm
' (3) 1.5cm (4) None of these
D BS8. A circle has two parallel chords of lengths 6 cm
and 8 cm. If the chords are 1 cm apart and the
centre is on the same side of the chords, then a
A C B diameter of the circle is of length :
(1)9 em (2) 15cm (1) 5em (2) 6 em
(3) 12 em (4) None of these (3) 8 cm (4) 10 em
: h-——___ s EME‘S‘S_‘;—_




h each
Three equal circles of unit radius touc
- other. "thcn. the area of the circle circumscribing

the three circles is :

n 2
(1) 62 + ¥3)2 (2) 52+ ¥3)

(3) %[2 +43)? (4) 3n(2 + J3)?
87. In the given figure, O is the centre of a
circle.Then, ZOAB=?

(1) 50° (2) 60°
(3) 55° (4) 65°

58. In the given figure, O is the centre of a circle and
ZOAB =50°. Then, ZBOD =?

B
(1) 130° (2) 50°
(3) 100° (4) 80°
88. In the given figure, ABCD is a cyclic

quadrilateral in which DC is produced to E and
CF is drawn parallel to AB such that ZADC =
95°nd £ECF = 20°.Then, £BAD = ?

(1) 95° (2) 85°
(3) 105° (4) 75°
60. In a circle with centre O and radius 5 cm., AB is

a chord of length 8 cm. If OM 1 AB, what is the
length of OM ?

(1)4cm (2) 5cm
(3) 3em (4) None of these
61. An equilateral A ABC is inscribed in a circle with
centre O. Then ZBOC is equal to :
A

NN

L

(1) 120°
(3) 180° g
62. In which ©
nals equal ?
(1) Rnombu$
(2) Rectangle
(3) parallelogram
(4) Trapezium
In the following figu

(4) 60°
the following is the lengths of diago.

re, PQ is the diameter Ofa

% circle with centre at O 05 1s perpendicular
e
PR. .
Then OS is equal 0
P
O
R
Q
nigr @)  OR
W79 3
® 3 OR (@) OR
64. If two circles C, and C, have three points in com-
mon then :

(1) C, and C, are the same circle

(2) C, and C, are concentric

(3) C, and C, have different centres

(4) None of these

In the following figure OM and ON are the per-

pendiculars drawn on the chords and RS.
If0M=0N=6cm.'l‘hen: e

-
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7. Diameter AB and CD of a circle intersect
m BD = 50°, then m AD is wo.u

0
[os)

v
£\

(1) 50° (2) 180°
(3) 130° (4) 310°

68. In the adjoining figure, AB is a diameter of a cir-
cle with centre O and ZCOB = 40° then 220° is :

C
& 40° "
w
(1) minor BC (2) major BC .
(3) minor AC (4) major AC

69. In the following figure, if m AB = 70° and m BC
=110° then mABC is :

(1) 180° (2) 110°
(3) 220° (4) 90°
70. The value of »° in the figure is :

(1) 20° (2) 100°
(3) 60° (4) 40°

71. In a circle with centre O, AOC is a diameter of
the circle, BD is a chord and OB and CD are

CIRCLES

S

72. ZLTP = 38°, the measure of the reflex angle TOL
is :

S
(1) 76° (2) 294°
(3) 274° (4) 284°
73. AB and CD are equal chords of a circle whose
centre is O. When produced these chords meet at
E. Then :
(1) EB = ED (2) EA = EC
(3) EA =ED (4) both (1) and (2)
74. 1t is not possible to draw a circle having its cen-
tre on a fixed straight line [ and passing through
two points A and B not on Lif :

(1) Lis parallel to AB
(2) Lis the perpendicular bisector of AB
(3) lis perpendicular to AB but does not bisect it

(4) Lis not perpendicular to AB but bisects it
75. In the adjoining figure AB = 10 cm, PB = 4 cm,
PD = 8 cm; the measure of PC is :

-

L)

A |D

C B
(1)3cm (2) 8cm
(3)6 cm (4) 5cm

76. AABC is inscribed in a circle £P, £Q and ZR are
angles inscribed in the arcs cut off by sides BC,
AC and AB respectively. Then £P + ZQ + £R is

equal to :
(1) 180° (2) 360°
(3) 240° (4) None of these

77. CD is a direct common tangent to two circles
intersecting each other at A and B. Then ZCAD +
ZCBD is equal to

4

- C D
jotned. If ZAOB = 130° thg; gDC ? (1) 180° (2) 90°
E:g 35{0)0 (4) 60° (3) 360° (4) 120°
W TR YT R e
o - EME-367 )
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78. In the adjoining figure, POQ is the diameter 0
the circle, R and § are any two points on the

circles. Then :

R/ N

PN___~S

(1) ZPRQ > £PSQ
(2) £PRQ < £PSQ
(3) ZPRQ = £PSQ

(4) 2PRQ =  £PSQ
. If 0 is the centre of the circle, the value of ‘X in
the adjoining figure 1s :

(1) 80°
(3) 60°

(2) 70°

(4) 50°

. In the adjoining figure, AABC is an isosceles tri-
angle. with AB = AC and ZABC = 50°. Then ZBDC
is:

A
D
B C
E
(1) 110° (2) 80°
(3) 80° (4) 70°

81. In the adjoining figure A, B,C,Dareth
points. The value of ‘¥’ is : S
E

C

(2) 60°

(1) 50° (4) 90°

(3) 70° a circle at C. CD and CE age
chords s

= 50‘! then :

(1)cD = CE

lel to AB
(2) ED is not paral gh the centre of the circle

u
(3) ED passes t:i‘fgzt angled triangle

g‘glcf tEa:;sgeant to the circle at Rthen mZPRS g
equal to :
l—-’I
(1) 30°
(3) 680° (4) 80°
Two circles touch internally at a point P and form

a point T on the common tangent at P, tangent
segments TQ, TR are drawn to the two circles

then: f

.1
(1)T@ =TR (2) TP?= E‘T'R"
(3) TP >TR (4) TP < TR
In the figure XQY is a tangent to the circle with

centre O at A. If ZBAX=70°, ZBAQ = 40° then
ZABQ is equal to : i

(1) 20°

(3) 35° e

4) 40°

gn.‘:lﬂ R Chord at the circle with centre O. SAT

o whm the tangents at A and B respective-
ich of the following is correct?

S




: 89. The chord AB of a circle of centre O subtends an

' 90, In the given figure, BOC is a diameter of a circle

D CIRCLES. — B
(x>y
(2) £SAB = y “ \
(3) £SAB = y and £RBA = x
@Ax=y o
g7. If A, B.C.D are angles of .. cyoli gnadriiater ! ’
Eh;:rjllcosA+coaB+coa{‘+msDIscqnalto: 4
X 2 s RS
@-1 @o iz @eem.
(3) 18 cm (4)6cm

g8. If O is the centre of a circle of radius rand AB is

a chord of the cirlce at a distance % from O,

then ZBAO is :
C

A

AN_ 1L ~B
(1) 15° (2) 30°
(3) 45° (4) 60°

angle 6 with the tangent at A to the circle. ZABO
is :

(1)e
(3)90° + 8

(2)eC°-8
(4) 2 (r-©)

and AB = AC. Then, ZABC=7? :
A

B C

o]
(1) 30° (2) 45°
(3) 60° (4) 90°

81. In the given figure, Ois the centre of a circle. If
ZOAB = 40° and C is a peint on the circle, then

ZACB=?
C

fhoe N\

AN_ 7B
(1) 40° (2) 50°
(3) 80° (4) 100°

92. In the given figure, AOB is a diameter of a circle
with centre O such that AB =34 cm and CDis a
chord of length 30 cm. Then, the distance of CD

from AB is

93. ABand CD are two equal chords of a circle with
centre O such that ZAOB = 80°, then £ coD="7

A
80°
C 0
D
(1) 100° (2) 80°
(3) 120° (4) 40°

. In the given figure, CDis the diameter of a circle
with centre O and CD is perpendicular to chord
AB. If AB =12 cm and CE = 3 cm, then radius of
the circle is

(1)6cm (2) 9 cm

(3) 7.5 em (4) 8 cm .
5. in the given figure, O1s the centre of a circle and

diameter AB bisects the chord CD at a point E

such that CE = ED = 8 cm and £B = 4 cm. The

radius of tne circle is

(1) 10em (2) 12cm
(3)6cm (4) 8 cm

96. In the given figure, BOC is a diameter of a circle
with centre O. If AB and CD are two chords such
that AB | | CD. If AB =10 cm. then CD =¥

e ———




,1B

AP
(1)5cm (2) 12.5cm

(3) 15cm (4) 10cm
97. In the given figure, ABCD is a rectangle inscribed
in a quadrant of a circle of radius 10cm. If AD =

2J5 cm, then area of the rectangle is

F
D C
8
g <
A B E
(1) 32 cm?
(2) 40 cm?
(3) 44 cm?
(4) 48 cm?

98. In the given figure, Ois the centre of a circle and
chords AC and BDintersect at E. If ZAEB =110°
and Z/CBE = 30°, then ZADB = ?

(1) 70° (2) 60°
(3) 80° (4) 90°
99. In the given figure, O is the centre of a circle in
which ZOAB=20° and Z0CB = 50°,
Then, ZAOC = ?

S

(1) 50°
(3) 20°

(2) 70°
(4) 80°

CIRCLES

il S
e. AOB is a diameter and ABcyp

lateral. If ZADC = 120°, the,

figur
00. In the given
100 & a cyclic quadrt

ZBﬁC =7
C—~—.B
(2) 30°

D 0
A
(4) 45°

figure ABCD is a cyclic quadrilat.
AB || DC andZBAD = 100°. Then,

(1) 60°
(3) 20°

101. In the given
eral in which

ZABC =7

100° *O
A
~_ -8B

(2) 100°
(4) 40°

(1) 80°
(3) 50°

102. In the given figure, ABis a chord of a circle with
centre O and AB is produced to C such that BC
= OB. Also, CO is joined and produced to meet
the circle in D. If ZACD = 25°, then ZAOD =?




R -

u. In the given figure, BOCis ad
with centre 0. 1f ZBCA = 30°, then £CDA =7

A

\ /7

D

>

B

-

(1) 30° (2) 45°
(3) 60° (4) 50°

08. In the given figure, O is the centre of a circle and
ZA0OC=130°. Then, ZABC =?

(1) 50° (2) 65°
(3) 115° (4) 130°

108. In the given figure, AOBis a diameter of a circle
and CD || AB. If ZBAD = 30°, then ZCAD =7

C D
Aéﬁ e 35

(1) 30° (2) 60°
(3) 45° (4) 50°

107. In the given figure, O is the centre of a circle in
which ZAOC=100°. side AB of quadrilateral
OABC has been produced to D. Then, £CBD =7

(1) 50°
(3) 25°

__(EME-371)
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108. O is the circum centre of the triangle ABC with
circumradius 13 cm. Let BC = 24 cm and OD is
perpendicular to BC. Then the length of OD is.
(1) 7cm (2)3cm
(3)4 cm (4)5 cm

[SSC Graduate Level Tier-I Exam, 2012]

109. AB is a diameter of a circle with centre O- CD is
a chord equal to the radius of the circle. AC and
BD are produced to meet at P. Then the measure

of ZAPB is :
(1) 120° (2) 30°
(3) 60° (4) 90°

[SSC Graduate Level Tier-1 Exam, 2012]
R and r are the radius of two circles R>1).If
the distance between-the centre of the two cir-
cles be d, then length of common tangent of two
circles is :

[” Jrz —d2

(3) J(R-1)? -d?

110.

2) Jd2 - (R-1)?

4) JR? - a2

[SSC Graduate Level Tier-I Exam, 2012]
P is a point outside a circle and is 13 cm away
from its centre. A secant drawn from the point P
intersects the circle at points A and Bin such a
way that PA =9 cmand AB = 7 cm. The radius of
the circle is :
(1)5.5¢em (2) 5cm
(3)4cm (4) 4.5 cm

[SSC Graduate Level Tier-1 Exam, 2012]
ABCD is a cyclic quadrilateral. Sides AB and DC,
when produced meet at the point P and sides AD
and BC, when produced meet at the point Q. If
ZADC = 85° and ZBPC =40°. then ZCQD is equal

111.

112.

to
(1) 30° (2) 40°
(3) 55° (4) 85°

[SSC Graduate Level Tier-I Exam, 2012]
113. Two circles of radii 8 cm and 2 cm respectively
touch each other externally at the point A. PQ is

the direct common tangent of those twa circles

of centres O, and O, respectively. Then length of

PQ is equal to
(1)2cm (2)3cm
(3) 4 cm (4) Bcm

[8SC Graduate Level Tier-I Exam, 2012]

114. A, B, C are three points on a circle. The tangent
at A meets BC produced at T, ZBTA = 40°, ZCAT

= 44°, The angle subtended by BC at the centre of

the circle is
(1) 84° (2) 92°
(3) 96° (4) 104°

[8SC Graduate Level Tier-II Exam, 2011]

e ————
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direct common tangent of two circles of
2 e fs?dljlsr? and r, touching ;:ach other externally at
A. Then the value of PQ" is
(1)ryr, (2) 2r,r,
(3) 3r;r, (4) 4r 1,
[SSC Graduate Level Tier-1 Exam, 2012]

A

. 118.

ey

BC is the chord of a circle with centre O. Ais a

point on major arc BC as shown in the above

figure. What is the value of ZBAC + £OBC ?

(1) 120° (2) 60°

’ (3) 90° (4) 180°

[ [S8C Graduate Level Tier-I Exam, 2012]

* 117. Two circles with radii 5 cm and 8 cm touch each
other externally at a point A. If a straight line
through the point A cuts the circles at points P
and Q respectively, then AP : AQ is
(1)8:5 (2)5:8
33:4 4)4:5

. [SSC Graduate Level Tier-1 Exam, 2012]

- 118. AB and CD are two parallel chords drawn on
two opposite sides of their parallel diameter such
that AB = 6 cm, CD = 8 cm. If the radius of the
circle is 5 cm, the distance between the chords,
in cm, is
(12
(3)5

-

(2)8

43
[SSC Graduate Level Tier-I Exam, 2012]
119. A chord AB of length 3 /3 unit subtends a right
angle at the centre O of a circle. Area of the sec-

-r tor AOB (in sq. units) is

4 5
(1) i (2) 5
(3)9n (d) gﬂl

[SSC Graduate Level
The radius of a circle isB
1s at a distance of 10 cm
the length of the
the external poy

Tier-I Exam, 2012]
cm. An external point
from the centre. Then
tangent drawn to the circle from

nt upto the point of contact {
({31] g cm (2) 10em :
) 6 cm (4) 12em
[8SC Graduate Level Tier-1 Exam, 201 2]

w
:': lzo‘

121.

122.

123.

124.

125.

126.

pbed in a circle and the diam.

nscri ne side. Then the trian.

a uriangle 8 1907 Sie o

eter of the cir¢
gle will be

ht-angled (2) obtuse-angled
(1) right-ang

cute-angled
(3) cquilateral [41] ;ier-l Ex%tm 2012
aduate Leve : ]
[ssC qr o chords of a circle with centre
C are W; the mid-points of AB and BC
:zn the quadrllateral OQBP must

ABand B
O.IfPand @
respectively, t

be (2) concyclic

(1) a rhombus
(3) a rectangle (4) a square
te Level Tier-1 Exam, 2012|

[SSC Gradua ;
If the area of the circle in the figure is 36 sq. cm.
and ABCD is a square, then the area of

AACD, in sq. cm, is

A B
D C
36
(1) 12r (2) 3
(3) 12 (4) 18

[SSC Graduate Level Tier-I Exam, 2012]
Two circles of radii 4 cm and 9 cm respectively
touch each other externally at a point and a com-
mon tangent touches them at the points Pand Q
respectively. Then the area of a square with one
side PQ, is
(1) 97 sq.cm (2) 194 sq.cm
(3) 72 sq.cm (4) 144 sq.cm

ISSC Graduate Level Tier-1 Exam, 2012]
Two tangents are drawn from a point P to a circle

at A and B. O is the centr
=60° then Z APB is e of the circle. If £ZAOP
(1) 1200

(4) 30°

i I::sct }?mduate Level Tier-1 Exam, 2012]
ngth of a chorq of 4 circle, which makes

an angle 45° wi
point of the cholt-z.t:;esta“gent drawn at one end

cirle is : ¢m, then the radius of the
(1) /2 cm @5
(3) 3y3 em o =
Iss cm
127, The lehg::l Go:‘-ad“hte Level Tier-1 Exam, 20121
Perpendicy)gy tgf chord of 4 circle is 8 cm and
chord s 3 cm Tslance between centre and the
equal to - Then the radius of the circle 1§
(1) 4 cm (2) 5 ¢
(3)6cm (4)8 n
Issc e

Assistant

Grade-111 Exam, 2013
EME-372
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98. P and Q are the middle points of two ¢

: diameters) AB and AC respectively of a ](:?r;?: \EITI:
centre at a point O. The lines OP and OQ are
produced to meet the cirle respectively at the
points R and S. T is any point on the major arc
betwzen the points R and S of the circle. If ZBAC

=32°, ZRTS = ?
(1).32° (2) 74°
(3) 106° (4) 64°

| ISSC Graduate Level Tier-I Exam, 2012]
' 129. The radius of a circle is 13 em and XY is a chord
which is at a distance of 12 cm from the centre.
The length of the chord is :
(1) 15cm (2) 12em
(3) 10 cm (4) 20 cm
[SSC Graduate Level Tier-1 Exam, 2012]
- 130. Two equal circles pass through each other's cen-
tre. If the radius of each cirlce is 5 cm. what is
the length of the common chord?

(1)5 (2)5J3
(3) 1043 (4) —5-;-—{_?—

[SSC Graduate Level Tier-I Exam, 2012]
SR is a direct common tangent to the circles of
radii 8 cm and 3 cm respectively, their centres
being 13 cm apart. If the points S and R are the
respective points of contact, then the length of
SR is

181,

CIRCLES

gent to the smaller circle, then the length of
that chord is
(1) 24 cm (2) 12 cm
(3) 30 em (4) 18 cm
[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011]
O and C are respectively the orthocentre and
circumcentre of an acute-angled triangle PQR.
The points P and O are joined and produced to
meet the side QR at S. If ZP@S = 60° and ZQCR
= 130°, then £RPS =
(1) 30° (2) 35°
(3) 100° (4) 60°
[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011]
136. The length of a chord of a circle is equal to the
radius of the circle. The angle which this chord
subtends in the major segment of the circle is

136.

equal to
(1) 30° (2) 45°
(3) 60° (4) 90°

[SSC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2011]

137. The ratio of the areas of the circumcircle and the

incircle of an equilateral triangle is

(1)2:1 204:1
(3)8:1 (4)3:2

[SSC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2011]

138. AB = 8 cm and CD = 6 cm are two parallel chords

(1)12 cm (2) 11 cm on the same side of the centre of a circle. The
(3) 17 cm (4) 10cm distance between them is 1 cm. The radius of the
[SSC CPO SI & Assistant Intelligence Officer circle is
_ Exam, 2012] (1) 5cm (2) 4 cm
132. PA and PB are two tangents drawn from and ex- (3) 3 cm (4) 2 em
; ternal point P to a circle with centre O where the [SSC (10+2) Higher Secondary Level Data Entry
points A and B are the points of contact. The Operator and LDC Exam, 2011}
quadrilateral OAPB must be 139. Two chords AB and CD of cricle whose centre is
(1) a rectangle (2) a rhombus O, meet at the point P and £ AOC = 50°, £ BOD
(3) a square (4) concyclic = 40°, Then the value of £ BPD is
[SSC CPO SI & Assistant Intelligence Officer (1) 8O° (2) 40°
Exam, 2012] (3) 45° (4) 75°
183. In the following figure, if OA = 10 and AC = 186, [SSC (10+2) Higher Secondary Level Data Entry
then OB must be Operator and LDC Exam, 2011]
140. Two equal circles of radius 4 cm intersect each
other such that each passes through the centre
of the other. The length of the common chord is :
(1) 2/3 cm (2) 443 cm
(3) 2/2 cm (4) 8cm
‘ [SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011}
A v e 141, One chord of a circle is known to be 10,1 cm. The
(1)5 (2)6 radius of this circle must be :
3)3 (4)4 (1)5cm (2) greater than 5 cm
[SSC CPO SI & Assistant Intelligence Officer (3) greater than or equal to 5 cm
Exam, 2012) (4) less than 5 cm
134, Th s of two concentric circles are 9 cm and [SSC (10+2) Higher Secondary Level Data Entry
lﬁec::]li:‘l:hz chord of the greater circle be a tan- . Operator and LDC Exam, 2011]
— —(EME-373.) e
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'142. ABCD is a cyclic parallelogram. The angle ZB is

iz equal to :
i (1) 30° (2) 60°
(3) 45° (4) 90°

[S8SC FCI Assistant Grade Exam-III, 2012]
. From four corners of a square sheet of side 4 cm,
four pleces, each in the shape of arc of a circle
with radius 2 cm, are cut out. The area of the
f:58 remaining portion is :
(1) (8-n) sq.cm.
(2) (16—4n) sq.cm.
(3) (16-8m) sq.cm.
e (4) (4-2 n)sq.cm. Duta Bokey
I Higher Secon Level Da
_‘g\r PR Operator ::?mc Exam, 2011]
4 144. If a chord of a circle of radius 5 cm is a tangent
. to a circle of radius 3 cm, both the circles being
concentric, then the length of the chord is
(1) 10 em (2) 12.5 cm
(3) 8 cm (4) 7cm
[88C (10+2) Higher Secondary Level Data Entry
i Operator and LDC Exam, 2011]
'. v148. The length of two chords AB and AC of a circle
i are 8 cm and 6 cm and ZBAC = 90°, then the
radius of circle is
(1) 25 em (2) 20 cm
(3) 4 cm (4) 5cm
. [SSC (10+42) Higher Secondary Level Data Entry
o Operator and LDC Exam, 2011]
.~ 148, If a chord of length 16 cm is at a distance of 15
ol cm from the centre of the circle, then the length
g of the chord of the same circle which is at a dis-
5 tance of 8 cm from the centre is equal to
(1) 10 em (2) 20 em
(3) 30 cm (4) 40 cm
[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011]
*'» 147. Two circles touch each other externally at point
A and PQ is a direct common tangent which
touches the circles at Pand Q respectively. Then

=

£PAQ =
il (l] 45° [2] g0°
i (B)80° (4) 100°

[SSC (10+2) Higher Secondary Level Data Entry
Operator and LDC Exam, 2011

148. The tangents are drawn at the extremities of a
i diameter AB of a circle with centre P. If a tangent
o to the circle at the point C intersects the other

‘.- ; two tangents at Q and R, then the me
Ly the ZQPR s asure of

% (1) 45° (2) 60°
(3) 90° (4) 180°
[SSC (10+2) Higher Secondary Level Data Entry
, Operator and LDC Exzam, 2011)
"< 148. AB s a chord to a circle and PAT is the tangent
to the circle at A. If ZBAT = 75° and £BAC = 45°
:3; being a point on the circle, then ZABC s aquai

—\_EME-374

(2) 45°
Ui g (4) 70° Bl
i condary Level
[sSC (10+2) mgll;;e ﬁm s Zaty
to a circle, with centre O and radj.
: ;olnt Q. If ZPOR = 90°, OR »

5 and OP = -2-;- cm , then, in cm, the lengt,
cm

150. PR is tangen

of PRis: _IE
(1)3 (2) 3

23 4) .2_51
33 W a

High secondary Level Data Entry
i s t;;crator and LDC Exam, 201]]

t externally
AB and CD of a circle intersec
S Sthlg.rﬂ'iB = 6cm, CD = 3cm and PD =5 cm, then

of PB is
:?]cslinngth (2) 6.25 cm
(3) 6 cm (4) 4 cm
[SSC Delhi Police S.1. Exam, 18.08.2012]
152. O is the centre of a circle and arc ABC subtends
an angle of 130° at O. AB is extended to P. Then

ZPBCis
(1) 76° (2) 70°
(3) 65° (4) 80°

[SSC Delhi Police S.I. Exam, 19.08.2012]
1B63. Circumcentre of AABC is O. If #ZBAC = 85°, Z/BCA
= 80°, then ZOAC is
(1) 80° (2) 30°
(3) 60° (4) 75°
[SSC Graduate Level Tier-I Exam, 2012
1564. If O is the circumcentre of AABC and ZOBC =
35° then the £ BAC is equal to
(1) 55° (2) 110°
(3) 70° (4) 35°
[SSC Graduate Level Tier-I1 Exam, 2011]
If 1 is the incentre of A ABC and ~ BIC = 135",
then A ABC is
(1) acute angled (2) equilateral
(3) right angled (4) obtuse angled
i ISSC Graduate Level Tier-I1 Exam, 2011l
- If S is the circumcentre of AABC and <A = 50"
then the value of ZBCS is
o (2) a0°
Ll s (4) 80°

187. The bisector of o ¢ Level Tier-1 Exam, 2014

intersects the side BC
the circumclrcle 0 g I

f .
always true that . ¢ AABC at E. Then. i

AB.AC+D
(1) AD2 E.AE=

(3) CE2

166.

(2) AE2
(4) CD2
18SC CPO 81 & Assistant In

Omeul:nn.ﬂli

o




168.

The circumcentre of a triangle ABC is O. If £ BAC

;; 85° and £ BCA = 75°, then the value of OAC

(1)40° *
(3) 70°

(2) 60°
(4) 90°

[8SC (10+2) Higher Secondary Level Data Entry

Operator and LDC Exam, 2011]

169. The length of each side of an equilateral triangle

is 14/3 cm. The area of the incircle, in cm?, is

(1) 450 (2) 308
(3)154 (@) 77

[88C (10+2) Higher Secondary Level Data Entry

150.

161.

162.

163.

164.

188,

[SSC Graduate Level

168.

Operator and LDC Exam, 2011]
The area of a circle is increased by 22 cm? when
its radius is increased by 1 cm. The original ra-
dius of the circle is

(1)3cm (2) 5em
(3) 7 cm (4) 9 cm
Two circles touch each other externally at P. AB

is a direct common tangent to the two circles, A
and B are points of contact and £ PAB = 35°.
Then £ ABP is

(1) 35° (2) 55°

(3) 65° (4) 75°

The length of the common chord of two inter-
secting circles is 24 cm. If the diameters of the
circles are 30 cm and 26 cm, then the distance
between the centres in cm is

(1) 13 (2) 14
(3) 15 (4) 16
The area of the square inscribed in a circle of

radius 8 cm is

(1) 256 sq. cm (2) 250 sq. cm

(3) 128 sq. cm (4) 125 sq. cm

X and Y are centres of circles of radii 9 cm and
2 cm respectively, XY = 17 cm. Z 1s the centre of
a circle of radius r cm which touches the above
circles externally. Given that 2NZY = 90°, the
value of r is

(1) 13cm (2) 6 cm
(3)9cm (4) 8cm
If the radii of two circles be 6 cm and 3 cm and

the length of the transverse common tangent be

8 cm, then the distance between the two centres
is

(1) J/145 cm (2) J140cm

(3) J150 cm (4) /135 em

Tier-I1 Exam, 16.09.2012]
A chord of a circle is equal to its radius. The angle
subtended by this chord at a point on the cir-
cumference in the major segment 18

(1) 80° (2) 120°

(3) 90° (4) 30°

—h

167.

AB and CD are two parallel chords on the oppo-

- site sides of the centre of the circle. If AB =10

168.

169.

170.

171.

172.

173.

174.

178.

—( EME-375 )—

cm, Gp =24 cm and the radius of the circleis 13
cm, the distance between the chords is
(1) 17 cm (2) 15cm
(3) 16 em (4) 18 cm :
Two parallel chords are drawn in a circle of di-
ameter 30 cm. The length of one chord 18 24 cm
and the distance between the two chords is 21
cm. The length of the other chord fs
(1) 10 cm (2) 18 cm
(3) 12 em (4) 16 cm

[SSC FCI Asstt. Grade-III Exam,

11.11.2012 (Ist Sitting)l

If two equal circles whose centres are O and O',
intersect each other at the points A and B, 00’ =
12 cm and AB = 16 cm, then the radius of the
circles is
(1) 10cm (2) 8 cm
(3) 12 cm (4) 14 cm
Two circles of radii 9 cm and 2 cm respectively

have centres X and Y and XY = 17 cm. Circle of
radius r cm with centre Z touches two given circles
externally. If ZXZY =90°, find .
(1) 18 cm (2) 3cm
(3) 12 em 3 (4) 6 cm

[SSC FCI Asstt. Grade-III Exam,

11.11.2012 (IInd Sitting)]

Three circles of radii 4 cm, 6 cm and 8 cm touch
each other pairwise externally. The area of the
triangle formed, by the line-segments joining-the
centres of the three circles is

(1) 144 /13 sq.cm (2) 12 Ji05 sq. cm

(3) 6,6 sq.cm (4) 24 J6 sq.cm
In a circle of radius 21 cm, an arc subtends an
angle of 72° at the centre. The length of the arc is
(1) 21.6 cm (2) 26.4 cm
(8) 13.2cm . (4) 19.8 cm
The distance between the centres of two equal
circles, each of radius 3 cm, is 10 cm. The length
of a transverse comimon tangent is
(1) 8 cm (2) 10 cm
(3) 4 cm (4) 6 cm
[SSC (10+2) Level Data Entry Operator

and LDC Exam, 21.10.2012 (Ist Sitting)]
Two chords AB and CD of a circle with centre O
{ntersect each other at the point P. If ZAOD =20°
and ZBOC = 30°, then ZBPC is equal to:
(1) 50° (2) 20°
(3) 25° (4) 30°
A unique circle can always be drawn through x
number of given non-collinear points, then x
must be :

—
e —

\__—-———-—j_



1z 2)3
(3) 4 (4)1
[SSC (10+2) Level Data Entry Operator
and LDC Exam, 21.10.2012 (lInd Sitting)]

176. The distance between the centres of two equal

177.

circles each of radius 3 cm is 10 cm. The length

of a transverse tangent is
(1) 4cm (2) 6cm
(3) 8cm (4) 10cm

A chord of length 8 cm is at a distance 3cm from
the centre of the circle. The length of the radius
of the circle is

(1) J73 em @ 55 cm
(3) 5cm (4) 10 em

178. A circle (with centre at O) is touching two inter-

179.

secting lines AX and BY. The two points of con-
tact A and B subtend an angle of 65° at any point
C on the circumference of the circle. If P s the
point of intersection of the two lines, then the

measure of ZAPO is
(1) 25° {2) 85°
(3) 90° (4) 40°
[SSC (10+2) Level Data Entry Operator
and LDC Exam, 28.10.2012 (Ist Sitting)]
The length of radius of a circumncircle of a trian-
gle having sides 3cm, 4cm and S5cm s :
(1) 2cm (2) 2.5cm
(3) 3 cm (4) 1.5 cm
ISSC (10+2) Level Data Entry Operator
and LDC Exam, 04.11.2012 (Ist Sitting)]

e ANSWERS )

@) | 98.(3) | 98 (4)_| 100. (2)

- {3} 1:;—“"'. :2) 103, (3) | 104. (3) il::. :g;
106.(1) | 107. (1)_| 108- (4) | 109- 3) e &
111 2) | 112. (1) | 118.(4) 114. (4) 120- K
116.(3) | 117.(2)_| 118. () 118. (1) 125- &
121, | 122. (2 | 128.(2) | 124. (4) L -
126.(3) | 127.(2) | 128.-(2 129. (3) 35» &

181 (1) | 182.(4) | 188.(2) | 184.(1) | 155. ()
136.(1) | 187.(2) | 188. (1) | 138 (3) | 140. (2)
131, (2) | 142.(4) | 143.(2) 144. (3) | 148. (4)
146.(3) | 147.(2) | 148.(3) | 140. (3) | 150. (4)
161, () | 162.(3) | 183.(2) | 154. (1) 1565. (3)
186.(2) | 157. (2) | 188. (3) | 1588.(3) | 160. M
i61.(2) | 162.(2) | 168.(3) | 164.(2) 168. (1)
166.(a) | 167. (1) | 168.(2) | 168.(1) | 170. (4)
171, (@) | 172.(2) | 178.(1) | 174.(3) | 175. (2)
176.(3) | 177.(3) | 178.(1) | 179.(2)

1. (3) 2. (3) 3. (4) 4. (2) 5. (4)

6.

(2 7.(1) 8.(4) 9.(3)| 10.(4)

11.(1) 12. (2) 13. (4) 14. (1) 18. (3)

16. (2) 17.(4) | 18.(2) 18.(3) | 20.(3)

21. (3) 22.(2) | 23.(4)| 24.(3| 28.(2

286. (1) 27.3) | 28.(13)| 29.(2)| so0.(2

31, (3) 32.(3) | 83.(2)| s4.(2) | ss. (2)

386. (1) 37.(3) | 38.(2 38.(2) | 40.(2)

41. (3 42.(3) | 43.4)| 44.(2)| as. (3)

48. (2) 47.(2) | 48.(3)| 49.(3)| Bo0. (4)

- B1.(1) B2.(2) | 88.(2)| B4.(1)| BB. (4)
' 56.(3) | 87.(4)| B8.(3)| B8O. (3) | 60.(3)
61. (1) 62.(2) | 63.(3)| e4.(1)| es. (4)

(4) 87.(3) | 68.(4)| o, (1) ] 70.(4)

71.

(2) 72.(4) | 73.49)| 7a. (3)] 78.(1)

76. (2) 77.(1) | 78.(3)| 7, (1) | 80.(3)

. B1.(1 82.(1) | 83.(3) 84.(1) | 88.(2)

86.14) | 87.14)| 88.12)| 89.2)| 0. 2)

1. (2) 92.(1)| ©3.(2)| o4, (3) | 98.(1)

(== EXPLANATIONS ==

1. (3) ZACB = ZADB = 32°
ZACD = ZABD = 50°

. x=/BCD =ZACB + ZACD = 82°

2. (3) As DE || BC, so ZADE = ZABC
Also, ZABC = ZACB

.. ZADE = ZACB

* ZADE + ZEDB = 180°
= ZACB + ZEDB = 180°

Hence, B, C, D and E are concyclic.

3. (4)

B

——a ()’

(-- AB = AC)

C
Here, OA = 10 em, OB=3cm

e AB=‘f32_12 =J§ cm

* Required length = BC = 2AR
=I2JE cm= 4& cm

4. (2)

— @D




S

Here let O, O' be the centres of the circle.

As the centre of each lies on the circumfe

ere
the other, the two circles will have the sar:: er:f
diue ame radius. Let it be r,

L OC=0Cas
Sl

S , 2
73 AC = 0A2_0C2 - 7'2—-':4—=-§r

AB= [3r

common chord
adian Y3 rir=J8i]

5.4 b c

Hence,

A v B

Since ABCD is a cyclid trapezium then a cyclic
trapezium being isosceles, so

£DAB = ZABC and ZADC = ZBCD

Let ZDAB = x°,

Then ZBCD = 3x°

* X+3x=180°=x=45°

~ Largest angle = 3x=3 x 45° = 135°

6. (2) A

B c
Let OD LBC, OE LAC, OF 1 AB, then
A = area (A OBC) + area (A COA) + area (A AOB)

1 1 1
=§-chOD+-2-ACxOE+2ABxOF

=r.%[BC+AC+AB] (-OD=OF=OE=1

1
=-r.-2- x 28

A 2
=75 =rIr= s

7. (1) As #B + £D = 180° and
AB-AD-80°=:AB-120°and£D-60°

———

CIRCLES

—— e, EME‘S?T S

I

8. (4)

A

As the tangents drawn from an external point to
a circle are equal.

- AP = AR, BQ = BP ,_
and CR=QC *
~AP+BQ+CR=BP+QC+RA

Here I is correct.

Perimeter of

AABC = AB + BC + AC
=AP+PB+BQ+QC+RC+RA

= 2(AP+BQ+CR

. AP+BQ=CR= (Perimeter of A ABC)

1
2
II is correct.

9. (3) £B + £D = 180°
= /D= 180- /B = 180° - 92° = 88°
ZDAE = £ = 88°
£ZFAD = 88° + 20° = 108°
£BCD = £ZFAD = 108°
= £BCD = 108° _

10. (4) As 4B + £D = 180° and
ZA+ ZC =180°
x+10+5y+5=180°
= x+ 5y = 165° ]
2x+4 +4y-4=180°
= 2x+4y=180°
Solving, x and y are 40° and 25°
L X+ Y= 40°+25°=65°
11. (1) Through four given points, we can draw at the
most one circle.
12. (2) At the most two common tangents can be
drawn to two circles. ;
18. (4)P@*=(R+ nN*-(R-n*=4Rr
P

N7

. (1)

.




14. (1)

Join ED, then
£DEC = £ACD = 50°
(angles in alternate segment)
ZEDC = /BCE = 50°
(cyclic in alternate segment)
. /DEC = ZEDC '
So, CD =CE
15. (3) m ZTR@ = m ZRST [Angles in alternate seg-
ment]
But m £TR@ = 30°,
m £ZRST = 30°
also m ZSRT = 90°
- m ZRTS = 180° - (90° + 30°) = 60°
m £ZPRS = m ZRTS
m £PRS = 60°
16. (2) ZQAX = ZBAX - £BAQ = 70° - 40° = 30°
ZBAY = 180° - /BAX = 180°-70° = 110°
ZEBA = 90° [angle in semi-circle]
ZBAY = ZAQB=110°
ZABQ = 180° - (£BAQ + ZAQB)
= 180° - (40° + 110°) = 30°
17. (4) Join AP and PB.
Now ZAPB = x (angle is in alternate segment)
ZAPB =y (angle is in alternate segment)
= x=y

18. (2) Any cyclic parallelogram having unequal sides
is necessarily a rectangle.

18. (3) Clearly, not more than one circle can be drawn
through three non-collinear points.

20. (3) It is necessarily a rectangle
ZADC =180°-65°=115°
£ZDCA = 180° - (115° + 45°) = 20°
ADCB is a cyclic quadrilateral

-

(T

- = 55°
21. S]AOBA.--.&OAB i
lAACJIE! =180° - (65°+ 55°) = ?0409
232, (2) £BDC=180°- (110°+30%) = R
£BAC= /BDC=40° (angles of the sam

=60° £BAO
23. (4) ZABO=60" < ?’}AO — BO. radii of the circle)

/ AOB = 180° - (60° +60°) = 60°

£ACB = % £AOB=30°

24. [B]ACBA='12" 2/ COA = 60°

/CBE = 180°- £CBA = 180° - 60° = 120°

28. (2) 2BDA =90°
ZDBA =50°
/DAB = 180° - (90° + 50°) = 40°
26. (1) £BAC= 80°
2 BEC = 180° - 60° = 120°
27. (3) ZABD = 45°
ZACD = 45°
28. (3) £ZADC = 140°
. ZABC = 40°
ZACB = 90°
- ZBAC = 180° - (90° + 40°) = 50°

1
29. (2) £LCAB = %ZBOC wy x 40° = 20°

180°-80°
30. (2) ZOBA = Z0AB = [—;—] =50° and
180°-120°
ZOCA = Z0AC = (_Tm) =30°

. £BAC = ZBAO + ZOAC
= 50° + 30° = 80°

31. (3) ZADC = ql? - 50°

~ ZABC = 180°-50° = 130°
. mAADC= 50° 5
“mZABC 130° 13

32. (3) ZAPB =50°

[+ meee - Lmzaon)

& ZACB = 180°-50° = 130°
* £BCD = 180° - 130° = 50°

33. (2) ZABC = 180° - 120° = go°
ZACB =90Q°

* £ZCAB = 180°- (90° + =
34. (2) £COD = £AOB = 702()“] et

b LOCD w1 0ETOF
-

I




38, (2) ZABK = 180°- (105° + 40°) = 35°
-~ ZACD = ZABD = 35°
g6. (1) ZBAC =80°
5 £BDC = ZBAC =80°
37. (3) ZADB =90°
& ZDBA =20° [180°- (90° + 709]
s ZCBA =30° + 20° =50°
. £ZCDA=180°-50°=130°
~ ZCDB = 130°-90°=40°
$8. (2) £ZBAD =80°
- ZDCE =80°
39. (2) LAOC =2 x 50 =100°

.'.z:ABC=mTO=

40. (2) ZAOB =2
ZACB =2 x 25 =50°

(- ZABC = ZACB =507

50°

41. (3) ZAPB =180° - % x 90° = 135°

.+ ZACB = 45°= [-% % 90°J
andZAPB + ZACB = 180°

42, (3) OA = (0B)? - (AB)?
OA = f169-144 =5¢cm

48. (4)TQ =TP and TP=TR
TQ =TP=TR

44. (2) ZBAC =90°
ZBCA =60° (-~ ZBCA=£ZBAQ)
~ ZABC = 180°-(90° + 607)
ZABC =30°

45. (3) £DBQ =65°
~ £ DAB =65°
» ZDCB=180°-65°=115°

48. (2) AP x BP = DP x CP
2x8=DPx3
=DP=4cm

47. (2)PAxPB=PC x PD
3x(3+5) =2 xPD
LAPD=12cem
& CD=PD-PC=12-2=10cm

48. (3)PT?2=PAxPB
5xS5=4x%x(4+x

[

B1.

52.

—(EmE379)
+(EME-379 )

=25=16+4x =4x=9

Bl
=ax=%cm. where AB=X
(3)CD=6cm

AAC=6cmand BC=6cm
(- AC = CD and BC = CD. Two tangents from
the same point are always equal.)
AB=12cm
(4) ZCAB = £ BCD and £DAB = £BDC
.'.ACAD:ACAB+ZDAB=£BCD+£BDC
= /ZCAD=/BCD + £ZBDC
. ZCAD + ZCBD
= /ZBCD +ZBDC + ZCBD = 180°
(1)AB =24 cm
. AC=BC=12cm

OA =20cm

» OC = J0AP -(AC)2 =/400-144 =16cm ¢
and O'A = 37cm

Lo C=yOA?-(AQ? = (37 -(12)? = 35cm

L 00'=0C+CO'=16+35=51cm
(2J0A=0C =17 cm

G

1 1
=§AB=-2'X16—BCH’1

OP = yOAZ - AP? =15¢cm
Now, PQ = OP + OQ = 23 cm
. 15+0Q =23 cm

L 0Q= 8cm

Again, CQ = |J(00)? - (09)

c@ = Ju7? - @?

s CQ=15em
(2) AB = r (say)
then AC =BC =, also

;. CD=2CQ =30cm
~OA=0B= % (CD is a common chord)

D

by

¥




il e

2 r 2 3['2 =_{3_r
» OC = flacP -(0aP = | "(EJ J4 2

~CD=2C0O= 2xi2§—r=d§r

1 — I —

A T 1
84. (1) In radius of an incircle of right angled triangle

_ Base + Altitude - Hypotenuse _ 4+g-5 =lcm
2
Alternately : Inradius

= Area of riangle
~ Simiperimeter of triangle

“B+a+5/2 6 °©

55. (4) Let AB and CD be the two chords, then AB =
8 cm and CD'= 6 cm.

(A

\_lo /°
(o ~mammsaf » |
LAP=4cmand CQ=3cm
and PQ = 1 cm (given)
Let OP = x
A02=AP2+0P2_
LA0?=42 4+ 2 =16+° ---(i)
and OC? = CQ? + 0Q?
=CQ*+ (OP + P@)% = (3)2 + (x + 1)2
OC?=9+2+1+2x .. (if)
But OA = OC, are the radii of the same circle.
1642 =94+2+1 +2x
=x=3cm
~OA2=16+x2=16+9=25
HOA=5cm
- Diameter of the circle = 2(0A) = 10 em
56. (3)AB=BC=AC=2cm
(- radius of each circle = 1 cm)

57.

59,

1.

‘Tsx2:ﬁp=\‘r§cm

Let O be the centroid. then
2}" =lcm

2 V3 = cm and AM

-3-)( 3 3

OA=

2+ f.‘B—
. OM =725+1=.7§——cm
s of the larger circle.

iu
OM is the rad | ecribing circle = R2

.. Area of the circu
2
=’”‘[T} “ gl

(4) OA = OB (radii of the same circle)

- Z/0AB= £LOBA = x°
Then. x + x + 50 =180

= 2x=130

= x = 65°.

(3) OA = OB = ZOBA = ZOAB = 50°.

In AOAB, ZOAB + ZOBA + ZAOB = 180°
= 50° + 50°+ ZAOB = 180°

. ZAOB = 80°

. £BOD = (180° - 80°) = 100°

(3) ZABC + ZADC = 180°

= LABC + 95°= 180°

= ZABC = 85°.

Now, CF|| AB and CB is the transversal.
.. Z/BCF= ZABC = 85°

[Alternate Interior angles]

= ZBCE = (85°+ 20°) = 105°

= ZDCB = (180°- 105°) = 75¢°,

Now. £ZBAD + ZBCD = 180°

= LZBAD + 75°= 180°

= £ZBAD = 105°,

3)




i

~ 62. (2) In rectangle the lengths

 g8. B)AsOis mid-point

S ————e e

equal.

of and - o
gle is semi-circle) 5 R

SoOS |l QR as both 1PR
=y 08 3 1
' PQ QR T QRT3 =0S=-gR
64. (1) Clearly two circles can
only.

65. (4) PQ = RS as equal chord
tant from the centre.

@8. t4)

]

e

As in APOS and AROQ
OR = 0Q = OP = 0S
and ZROQ =£P0OS
(Vertically opposite angles)
Also arcs are equal.
. (3) m BD = 50°
= ZBOD = 50°
= ZAOD = 180° - ZBOD = 130°
= mAD = 130°
. (4) Major AC = 360° - minor AC
= 360° - 140° = 220°
=» Major AC = 220°
. (1) mABC = m (AB + BC)
=m AB + m BC = ZAOB + ZBOC
= mABC = 180°
. (4) Here ZAOB = 2 [ZACB]
80° = 2x (by theorem)
= x=40°

5

ZA0B = 130°
= ZBOC = 180° - ZAOB = 50°

1 l o 9
£BDC = 3 4BOC = 7 x80°= 25

(an-

intersect at two points

s of circle are equidis-

—————— CIRCLES ——

of the diagonals are o

(4)

=,
e,

LTPL = /LTS
£LTPL = 38°
Let
x=ZLOT =2 /TPL = 60°
- Reflex angle TOL = 360° - 76° = 284°

74.

75.

76.

77.

———( EME-381 =

Clearly AE = EC and as AB = CD
= EB = ED

(3) Let P be a fixed point on L Then, a circle can
be drawn through the points P, A, B only when
PA = PB. When [ L AB and | does not bisect AB,
then PA # PB so in this case, the circle cannot be .
drawn to pass through P, A and B.

(1) AP x PB = PC x PD
24

=PC="7" =3¢cm

=68x4=8xPC 8

(2) A

P

ZR+ ZACB = 180°

ZP + £BAC = 180°

£Q + ZABC = 180°

P+ ZQ + ZR + ZBAC + ZABC + ZACB = 540
P + £Q + £ZR = 540° - 180°

/P + £Q + ZR = 360°

(1) Here ZCAB = ZBCD (angles in alternate seg-
ments)

and ZDAB = ZCDB (angles in alternate segments)
ZCAD = ZCAB + #DAB = £/BCD + £CDB

= ZCAD + £CBD

= /BCD + £CDB + ZCBD = 180°

(angles of a A)

B




(3) £PRQ = £PSQ = 90° (each angle in semi-cir-

cle) )
(1) ZCOB = 360°~ (110° + 90°) = 160

78.

79.
X - ° = 80°
5 x=ZCAB =§ACUB- 3 % 160

. (3) As, AB =AC

= /ACB = ZABC = 50°

- ZBAC = 180°- (50 + 50) = 80°

- ZBDC = ZBAC = 80° (angles in the same seg-
ment)

(1) ZCBF = ZCDA

= ZCDA=130°

ZCDA + x = 180° (linear pair)

= x=180°- 130°

81.

= x=50°

Join ED, then
£DEC = ZACD = 50°

(angles in alternate segment)
£EDC = £/BCE = 50°

(cyclic in alternate segment)

<. £ZDEC = ZEDC
So, CD = CE
(8} m £TRQ = m ZRST

[Angles in alternate segment]
But m £TRQ = 30°,
m £RST = 30°
also m ZSRT = 90°
& mZLRTS = 180° - (90° + 30°) = 60°
m £PRS = m ZRTS
m £PRS = 60°

84. (1)

Here TP =TQ il

l'_o length Of tangmta dra )
wn from an
point to a circle are equall external

87.

ool

_BAX = 180°-70°=110°

EBA = 90° [angle i1 semi-circle]

= ,AQB=1 10°
%‘é _ 180° - (£<BAQ * £AQB)

= lsoﬂ_ (40° + 110°} = 30°
(4) Join AP and PB.
NoswaArimx (angle is in alternate segment)

- (angle is in alternate segment)

(4) .. As the opposite angles of a eyclic quadri-
lateral are supplementary,

W A+ C=B+ D= 180°

. cos A=cos (180°~ C) =~ cos C
cos B=cos (180° - D) =~ cos D

. cosA+cos B+cos C+cosD
=cosA+cos B-cos A-cos B=0
(2) Let ZBAO = 0, then

ABAS-QOB =0

(angles ¢ )
EME-382 angles in alternate segmen




— :
. /OAB =90° - /BAS
/OAB =90° -0
LOAB = ZABO

. £ZABO=90°-9
. [23: Since an angle in a semicircle is a right an-

[- OA = OB]

£ZBAC = 90°

. LZABC + ZACB = 90°
Now, AB = AC

= ZABC = £ACB = 45°,

9. (2) OA= OB

= LOBA = ZOAB = 40°
~. ZAOB = 180° - (40°+ 40°) = 100°

l -]
.. ZACB = 7 ZAOB = [—;—-:-:100] - 50°
92. (1) Join OC, Then, OC = radius = 17 cm.

c L

A B

1 1
CL=5 CD=[§><30] em = 15¢cm
OL? = OC®- CL2=(17)*- (15)% = (17+15) (17-15)
=(32 x 2) =64

= OL =J5_4' =8 cm.
.. Distance of CD from AB = 8 cm.

83. (2) Since equal chords of a circle subtend equal

angles at the centre, so £ COD = LAOB = 80°

84. (3) Let OA = OC = rcm. Then, OE = (r-3) cm and

AE = %AB=6cm.

Now, OA? = OE® + AE?
= r?=(r-3)* + 6

45
= Br=45=r= -5-=7.5cm

88. (1) Let the radius of the circle be rcm.

Then, OD = OB =rcm,

OE = (r - 4) cm, ED = 8 cm.
Now, OD’=0EQ+EU’
=:br“'u(‘lr-—4)'='l-8"t

5 Br=80=r=10cm.

98. (4) Draw OE L AB and OF 1 CD.

Then, AOEB = AOFC
(- OB = OC =, ZBOE = ZCOF (vertically opposite

CIRCLES

97

100.

101.

= —

. OE=OF.

But, the chords equidistant from the centre are
equal.

CD = AB = 10 cm.
2
(2) AB*= AC?- BC*= (AC?- ADR)= {(10)*~ (2‘/5) }
= (100 - 20) = 80
aAB:J?:JTéE:q_JgCIH.

- ar{rect. ABCD) = {AB x AD) = (45 x 25 ) cm’
=40 cm?.

(3) ZAEB + ZCEB = 180°.

= 110° + ZCEB = 180°

= ZCEB = 70°.

In ACEB, s
ZCEB + ZEBC+/ECB =180°.
= 70°+ 30°+ LECB = 180°

= ZECB = 80°.

. ZADB= Z/ACB= ZECB = 80°
(Angles in the same segment).

(4) OA = OB= LOBA = £LOAB = 20°.
In AOAB,
ZOAB + ZOBA + ZAOB = 180°.
= 20°+ 20° + ZAOB = 180°
= ZAOB = 140°.
OB = 0C
= ZOBC = £0CB = 50°
In AOCB,
Z0CB + Z0BC + ZCOB = 180°,
= 50° + 50° + ZCOB = 180°
= £COB =80°.
ZAOB = 140°
= LAOC + £COB = 140°
= ZAOC + 80° = 140°
= ZAOC = 60°
(2) ZABC + £ZADC = 180°

(opposite angles of cyclic quadrilateral)
= ZABC + 120°= 180°
= ZABC = 60°.
Also, ZACB = 90°
In AABC,
ZBAC + LACB + ZABC = 180°
—» /BAC + 90"+ 60°= 180°
= ZBAC = 30°.
(2) Since ABCD1s a cyclic quadrilateral, we have:
ZBAD + £BCD = 180°
= 100°+ ZBCD = 180°
= £BCD = 80°
(Now. AB||DC and CB is the transversal.
s ZABC+ £BCD= 180°
= ZABC + 80°= 180°

(angle in a semicircle).

£8) and ZOEB = ZOFC = 90°] e
e """"'"""""""“'_,"_.._' PR
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102. (2) OB=BC
= ZBOC = £BCO = 25°.
Exterior ZOBA = ZBOC + £BCO
= (2E° +25°) = 50°.
OA= OB
= ZOAB = ZOBA = 50°.
In AAOC, stde CO has been produced to D.
. Exterior ZAOD = £LOAC + ZACO
= LOAB + /BCO = (50° + 25°) = 75°.
108. (3) £BDC = £BAC = 60° (Angles in the same seg-
ment of a circle).
In ABDC, £DBC +£BDC + £BCD = 180°.
= 50° + 60° + £/BCD = 180°
= £ZBCD = 70°, i
(3) £BAC = 90° (angle in a semicircle).
In AABC, ZBAC + ZABC + £BCA = 180°.
. 90°+ ZABC + 30°= 180°
= ZABC = 60°,
-~ £ZCDA = ZABC = 60°
(angles in the same segment of a circle).
(3) Take a point D on the remaining part of the
circumference. Join AD and CD. Then,

D

%

B

104.

106.

1 1
ZADC=E£AOC = (EXISO“Jzesu_

In cyclic quadrilateral ABCD, we have:
ZABC + ZADC = 180°
= ZABC + 65°= 180°
= ZABC = (180°- 65°) = 115°.
(1) ZADC = /BAD = 30°
[Alternate Interior angles]
(angle in a semicircle)
Bk . ZCDB = (30°+ 90°) = 1200,
ut, ing a cyclic quadrilateral, -
ZBAC + ZCDB = 180° e
= ZBAD + ZCAD + /CDB = 180°
= 30°+ LCAD + 120°= 180°
= LCAD = 30°,
(1) Take a point E on the remai
ni art o z
cumference of the circle. Join AE?;S CE. o

108.

Z£ADB =90°

107.

1

1
= (‘EX].OO“) = 50°

108.

D
of cyclic quadz’ilatcral ABCE hag

Now, side AB to D. So, exterior ZCBD = ZAEC

been produced
= 500 .

(4) A

(@]

BC
BD = T=lzcm

OB = 13cm
From A OBD,

=0D = OB” _BDZ

= 132 - 122 - /169-144

= JZTE;—-—Scm

lnAOCD.
OC*0D=CD

A OCD i -
lCODaeQ.

an e
. Q‘Uilatcm] tnal"lg]e

ZCBD « L
2

. <COD = 30°
EME-384
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ZACB = 90°

£BCP = 180° - ZACB = 180° o o
In A BCP, F-Srei
ZBCP =90°, ZCBP = ZCBD = 30°

~ ZBCP+ ZCBP + ZCPB = 180°
=90°+30°+ Z/CPB = 180°

= ZCBP=60°= /APB = 60°

» Le
110. (2) Length of common tangent = Jdﬂ -(R-r)?

1l (2) B ‘

--‘\

P

OC LAB
AC=BC=35cmOP=13cm
PC=9+3.56=12.5cm

»OC= Jop2_pc2 = 132122 = i375

~0A= Joc? + caZ = 1275 +(35)
1}25 =5Ccm

=J1275+12.25 =

112, (1) Q

CIRCLES

114. (4)

Y

ZCAT =44°

ZBTA = 40°

ZACT = 180° - 44° - 40° = 96°

ZCAT = ZCBA = 44°

£BCA =180°-96° =84

* £ZBAC = 180° - 84° - 44° = 52°

" Angle subtended by BC at centre
=2 x 52° = 104°

118. (4) P@% = (r, + r)? - (r, - r,)? = 4y,

1186. (3)

@

>

£ZBOC =2/BAC
OB = OC
*. ZOBC = Z0CB

£BOC
2

. ZOBC = 90°-

=90°-ZBAC
= ZBAC + ZOBC
= 90° - ZBAC + ZBAC = 90°

117 2 P
ABCD is a concyclic quadrilateral. ‘
~ ZCBP = ZADC = 85° !
~ ZBCP = 180° - 40° - 85° = 55°
& ZDCB = 180° - 55° = 125°
+ ZDCQ = 180° - 125° = 55°
£QDC = 180° - 85° = 95° s
2 C = 180° - 55° - 95° = 30°
“pe ~AP:AQ=5:8
118. (*) C D
A B
4 PQ= Janr, =J4x8x2=8cm
OE 1 AB
— H
T EME-385 )
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~BE=AE=3cm 122. (2)
and, OF 1L CD .

. FD=CF=4cm
From A OBE,

OE = yOB2 - BE2

JOPB = £0QB = 90°

2 a2
= -3 =4cm
5 . ZOPB + £0QB = 180°

MAOFD; and. KPBQ.‘.‘{POQﬂ IBOO
OF =v52-42 =3cm
~EF=0OE+OF=4+3=7cm 123. (2) B
119. (1)
D @
A
2 =36 = 2 =5"“E
From A OAB,
ZAOB = 90° _6
OA? + OB? = AB? _ . Jx o
3
=42r“=[3\f2_) =18 12

~ AC = Diameter = o cm = Diagonal of square

= r? =9 = r=3 units o

. Area of the sector AOB 1
1 . Side of square = N * Diagonal

1 9n
W2=Zm<9= 7 SQ. units

4
1 .12 62
120.(1) B : V2V = T /; om
A 1
.-.Areaof&ACD:-iXADxCD
ZOBA =90°;
OA=10cm, OB=6cm =%X6J§ EJE:ES
From A OAB, ' m o dn Ty sacm
AB = Jop2 _op? ' 124. (4) p 8

= J100-36 = /624 =8cm

121. (1)

r,,-r,=9~4=5cm

AB = Side of triangle = diameter of circle. - mn] ~(ry =)
h )

Angle of a semi-circle 18 a right angle

l.e. ZACB = - . :

. ABC e it = (13-‘“52}

& iaal'lght gng]ed h‘langle. =192 cm

. Area of square = 12x 12

= 144 sq. em.
EME-386




In right As OAP and OPB,

AP=PB , 0A = OB

QP = OP

- AOAP =AOPB

. ZAOP = /POB

and ZAPO = ZOPB

From A AOP,

£ APO = 180° - 90° - 60° = 30°
. ZAPB =2 x 30 =60°

— CIRCLES

128.2) ¢ T

Z0QA = ZOPA = 90°
ZQOP + ZQAP = 180°
= ZQOP = 180° - 32° = 148°
ZQOP = /SOR = 2 Z/STR
14
L ZRTS = —EB- = T74°

129. (3)

4
XZ=2ZY
OZ=12cm

OX=13cm

= Jox2?-0z2 =132 -122

= J13+12)13-12) =425 =5
. X¥Y=2x5=10cm

130. (2) C
AR
\/

D

(ST

AO =OB =
AC=5
AC? -0A?

’52 ’5___

543
CDw2OC-2><——i—-5J§cm

{ -387

JJJJJJ



181. (1) SR={dstance between centres)’ = (1 -1’

= J13? - (8)° =/iBx8 =12¢cm

132. (4)

P

OAL AP and OBl BP
ZOAP = 90° and ZOBP = 90°
~ £ZOAP + ZOBP = 90° + 90°
= 180°
In quadrilateral OAPB,
Z0AP + ZAPB + ZAOB +Z0BP = 360°
= ZAPB+ £AOB = 180°
. The quadrilateral will be cyclic.

133. (2)

134. (1)

(@)

BO=0C =15 ¢m.
OD =9em.

“ BD= {152 92 = J24%8 = 12 cm

BC=2x12=24cm.

138. (2)

£PQS = 60°
ZQCR= 130°

1 o
. - —x130 = 65°
: £QPR=73

- QPR'- 1800"‘ 600... 65“ = 55°
» In AQCR
@C =CR
. ZC@QR= ZCRQ@ =25°
n £ZPQC = £QPC = 35°
ZCPR = 30°
.. ZRPS=35°

136. (1) C

7N
BN

AO=0B = AB
~£AOB =60°
~ZACB=30°
137. (2) For the equilateral triangle of side q,

In radi a
us = 7
2J3

Circum-radius =%

" Required ratio

2
a a ¥ 1
= : 1 1
”[75) ”[ﬂg] “E-E=4:l

138. (1)

A
N1 __ /8
D
Let OF = x ¢rp

* OF = x41) em




— ' CIRCLES

OA=0C=rcm

—{( EME-389 )=

AE =4 cm: CF = 3 em ABCD is a cyclic parallelogram.
s\ £ZB + £D = 180°
From AOAE, 2/B = 180°
OA? = AE? + OF? B
= R=16+2 AP
= xX¥=r-186 i) 143. (2)
From AOCEF,
(x+12=r-9 )
By equation (i) - (i),
x+1P-2=r-9-r2+16
= 2x+1=7
= x=3cm
.. From equation (i), Area of sectors = nr?= 4n sq.cm.
9=r-16=r*=25 Area of square = 4 x 4 = 16 sq.cm.
=r=5 Area of the remaining portion = (16 — 4n) sq.cm.
144. (3)
139. (3)
Join CB.
ZAOC + £ZBOD
=2/ZABC + 2/BCD
(Exterior angles of triangle)
= 2 (ZABC + ZBCD) = 2/BPD AC= Ja0%-0c? = {52 -3?
. ZBPD = l{5{:¢=*+4.n:r')=45° = J25-9 =16 =4cm
2 .~ AB=2x4=8cm
140. (2) A
“ 145. (4) C
\|/ ;
. A B
OC = 2cm \_B/
OA =4cm
£BAC =90°
+ AC = J42 -2? =416-4°% V2 = 243 . BC is the diameter of the circle.
~ AB = 4.3 cm . BC= JaB2 + AC2 = /82 + 62
141. (2) The largest chord of a circle is its diameter. §
. = J64+36 = 4100 =10cm
. ~ Radlus of the circle =5 cm
42. (4) A D 148. (3) The chord nearer to the centre is larger.
| .y 1
e '8 16
15x16
B fo = x= ); =30 em




147. @) p O 8

AO is perpendicular to PQ.
OA = OP = 0Q. :
LOPA =Z/OAP = ZOQA = 45

In APCR and ARBP.

PC = PB (radit)

RC =RB

PR is common.
». APCR = ARBP
~ ZCPR=ZRPB
R o AB=6cm; CD=3cm
ey 44 2 PD=5cm: PB="7
because ZAPB = 180 o P P
h = (PB-6)PB=2x5
=PB*-6PB-10=0

_6+/36+40
2

161.

149. (3) T

= PB

_6+J76 _ 6+87

2 ) 735

P Cc
' 152. (3)

If a line touches a circle and from the point of

contact a chord is drawn, the angles which this

chord makes with the given line are equal respe.

ctively to the angles formed in the corresponding

alternate segments.

s £ACB = ZBAT = 75°

ZABC = 180° - 45° - 75° = 60°

150. (4)




;,p.{zi
T

£ABC = 180° - 85° - 80° = ]5°
=/0AC=2/ABC=2x 15 = 30°

|184. (1) The point where the right bisectors of th
meet, is called the circum-centre, R

| A
|
. b VA

OB = OC = radius

=~ £Z0BC = Z0OCB = 35°

~ ZBOC =180-70=110°

~ £ZBAC = 55°

The angle subtended at the centre by an arc is
twice to that at the circumference.

| 188.(3) The point where internal bisectors of angles
. of a triangle meet is called in—centre.

N

£BIC = 135°

-2- (4B +£C) = 45°

= /B +£C =90°
& ZA=90°

| 188, (2) A
S
B C

. S {_EME-391

£BAC = 50°

“ ZBSC=100°

BS = SC = radius

s ZBCS = —;-uso -100)
= 40°

1567.(2) A

L

E

AB . AC + AE . DE = AE?

AB . AC = AE (AE - DE) = AE . AD.
188.(3) . ZBAC =85°

» £BOC =2 x 85° = 170°

N
N

s, £OBC = ZOCB = 5° ~
- ZOCA = ZOAC = 75° - 5° = 70°

A
ON

BD =DC = 73 em

AD = 357 pD? = |(148) - (B’
= J(14V3 +78)(14V3 - 743)

= J21/3x 73 =21em

’ .
.. OD = Radius of circle = Exﬂl-‘!cm

Cc

168. (3)

. Area of circle = nr?

%?x‘?x?w!& sg.cm.




160. (1) n(r + 1)3- mr? = 22

= a2 +2r+1-r2) =22
= 2nr +n =22

= %2[2r+1]=22

=2r+1=7
=2r=6=r=3cm

161.(2)

OA = 0P
- ZPAB = OPA = 35°
s ZAOP = 110° = ZPOB = 70°

180°-70° 110
M xlied

A
v

B

= 558°

162.(2)

oD = y15% -12?
- J335-144 = /81 =9
OD = 132 -122
=/169-144 =25 =5
~00'=9+5=14cm

163.(3) A B

D 7c
BD = Diagonal = 16 cm

Area of square = %:mﬁh‘..‘r=l

1

-G

& XY“=XZ’+22YT +2}2
= l'+9] +\r
lengm 18r+81 + 12 +4r+4
= 2% +22r+85-289=0
= 272 +22r-204=0
= @+11r-102=0
= PR +17r-6r-102=0
= rr+17)-6(r+17)=0
= (r-6) (r+17)=0
= r=6cm

1656.

Length of transverse tangent
= XYz'-(}’l'l'rQ]z
=8=yXy2-g2

= 64 = XYZ2-81
= XY?=64 + 81 = 145

= XY = i35
168.(4) C

s 0A = OB = AB
> AOAB is an equ]
: ZAOB=gg iiateral triangle.

Th
clr:ur::-,gle Subtended by an arc at the
Tence is half of that at the centre.

- 1
" “ACB= =4 80° = 300




\\

— CIRCLES -
AC=BC=8cm
OC=C0O'=6cm
E F L OA= \'0C2+Cﬁ.2

= Je2+82 = /36 + 64

= 4100 =10cm
B 170.(4)

D

. OELABandOF LCD
. AE=EB=5cm

| CF=FD=12cm

\ AO=0C=13cm

From A AOE,
OE = ."132_52
= J169-25 = /144 =12 cm £XZY = 90°
From A COF, XY = (9 + 1 cm,
YZ=(r+2)cm
OF = 13% -122 = J25 =5cm XY =17 cm
~EF=0E +O0OF=17cm o XY2 =XZ72 + ZY?
| =172=0+ N2 +(r+2)?
| 168.(2) = 280 =81 + 18r+ r2+r%+ 4r+d
= 22 +22r-204=0
= r2+11r-102=0
E = r2417r-6r-102=0
| o =r(r+17)-6(r+ 17)=0
= (r-6)(r+17)=0
= r=6cm

| ~—T
3 AB =24 cm 171.(4)
AE=EB=12cm e“a

OE = J0A? - AE?

= [325-144 =81 =9¢cm AB=4+6=10cm
.‘.OF-ZI—-Q-IECHI BC=6+8=14cm
- ; CA=8+4=12cm
-~ CF= J18%-122 =9cm S’m sl

» CD=2x9=18cm

10 +14 +12
169.(1) A == = 18 cm
“ . Area = Js(s-a)(s-b)(s-¢)
W = JI8(18-10)18 - 14)(18 -12)
- - JiExBxax8

[
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=3x2x2x2 /g
=24 /g sq.cm.

n
=72° = —— radians
172.(2) 0=72°= 72X o

2n
= "'E' radians

s
sO= =
r

2n
= s=0.r= ?"21

2 22 132
=—X—%—X21= 5 =26.4 cm.

173.(1)

Transverse common tangent

Distance between )2 2
2 centres J —(r] Hb]

= 10262 = /16 x4 =8cm

174.(3)

177.(3)

A

AC=BC =4 cm.
OC =3 cm.

- 0A=Jac?+0C?
= Ji6+9 = /26 =5 m

178.(1)

ZACB = 65°

ZAOB = 2 x 65° = 130°

ZOAP = 90°; ZAOP = 65°

~ ZAPO = 180° - 90° - 65° = 25°

170.(2) ,
ZBOC =2 /BAC B ©
ZAOD =2 /DCA
* £BOC + ZAOD 3?+42=52
=2 (£BAC + ZDCA) = 2/BPC A ABC is a right
. 0. 2 =En° angled tri €.
 24BPC 20°+30° =50 £B=90° = angle gt ¢ angl
= /BPC=25 € at the circumference
175.(2) One and only circle can pass through three * Dlameter of circle = § ¢m
non-collinear points, : * Circum-radiys = 2.5
178. (3) Length of the transverse tangent em
= Jldistance between the certren)? - fy +7p)? -
= ’(1 0)2 -(3 +3)2 Must Read —_ B Today
= J100-36 = /64 =8cm STAND Kiran’s T
- ARD ENGLISH GRAMMAR
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i | LINES AND ANGLES

| AXIOMS/POSTULATES : The basic facts which

| gre taken for granted, without proof, are called axi-

| oms-

| The postulates are:

|

e Space contains at Least two distinct points.

i ¢ A line contains infinitely many points and

contains at least two distinct points.

e Aplane is a set of many points and contains at

least three non-collinear points.

e If two distinct plane intersect, then their inter-
section is a straight line.

e Halves of equals are equal.

@ Through a given point, there pass an infinite
number of lines.

@ Given two distinct points P and Q, there is one
and only one line that contains both the points.
e Three or more than three points are said to be

collinear, then there is a line which contains
them all.

@ Two lines can intersect at the most at one point.

® Two lines having a common point are known as
intersecting point.

® Two lines which are both parallel to the same
line are parallel to each other.

e Point is represented by a dot on which length,
breadth and height cannot be measured.

Line Segment: The straight path between two
points P and @ ts called a line segment PQ .
e Pand Q are end points of line segment.

[__IMPORTANT POINTS : AT A GLANCE

® Line cannot be drawn.
® Line is a set of infinite points.

Intersecting Lines : Two lines having a com-
mon point are called intersecting lines. This com-
mon point is point of intersection Le., ‘0

A 9
el
P B
Concurrent Lines: Three or more lines inter-

secting at the same point are said to be concur-
rent.

Parallel Lines: Two lines [ and min a plane are
said to be parallel. If they have no common point
and we write [ || m.

.
~

v

P g

. > !

P Q t

Angles: A figure consisting of two rays with end
points is called an angle. ;

v

® It has a definite length. e Pis a point in the interior of ZAOB.
e Distance between P and Q is length of the line | ¢ Sis a point on ZAOB. ;
segment PQ. ® Ris a point in the exterior of ZAOB.
Ray: A ray extends indefinitely in one direction. An Angle of 360°: If a ray OP starting from its
arrow Le., pQ - original position OP, rotates about O, in the anti-
Tiia ts exhibited by an PO clockwise direction and after making a complete
® Pis called initial point. revolution it comes back to its original position
® It has no definite length. we say it has rotated through 360 degree Writ-
e It cannot be drawn but can simply be represent- ten as 360° i
ed on the plane of a paper. :
Line: A line segment Pg when extended indefi- ( Eb‘ P
nitely in both the directions {s called line PQ . e 1° =60 minutes, written as 60’
e 1'=60 seconds, written as 60"
- P Q > e If the sum of two angles is 90°, then they are
complementary to each other.
L] ints.
® 11::118 :u o Zﬂ: l;;(t’«: length @ If the sum of two angles is 180°, they arc sup-
s e Ren ' plementary to each other.
o el }
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TRIANGLES

A plane (closed) figure bounded by three line seg-
ments is called a triangle. Triangles are denoted by A.

A

B &

A AABC has :

@ three vertices, namely A, Band C

e three sides, AB, BC and AC.

e three angles, namely ZA, £B and £C.

A triangle has six parts-three sides and three
angles.

Types of Triangles On The Basis of Angles

(a) Right-angled Triangle : A triangle in which

one of the angles measures 90° is called a right-angled
triangle. The side opposite to the right angle is called
its hypotenuse and the remaining two sides are called
as perpendicular and base depending upon conditions.

tp Perpendicular

Base

Here A ABC has £B = 90° and AC is hypotenuse.

(b) Acute-angled Triangle : A triangle in which
every angle measures more than 0° and is less than
90° is called an acute-angled triangle.

B [

Here A ABC is an acute-angled triangle.

(¢) Obtuse-angled Triangle : A triangle in which
one of the angles measures more than 90° but less
than 180° is called an obtuse-angled triangle.

A L7y

btuse-
obtuse angle. use-angled and ZABC 1s the

sides are equ 5
ABC is an isosceles triangle as AB = AC.

of th

ment perpendicularly d
posite to it. The s

being drawn is called itg base

AC and AB

s On the mll of Sides
Types of Trisog™ T iangle in which all the

(A) Scalene lengths is called a scalene try.
Sld;-': fiigfcd;gﬂzf: = cnegtrlanglc as AB = BC # AC,
angle.

B &

. hich two
Triangle : A triangle in W
(B) llﬁ“;ﬁ: called an isosceles triangle. Here A

A

B &

e Angles opposite to equal sides are equal i.e.,

ZB = /ZC

(C) Equilateral Triangle : A triangle having all sides

equal is called an equilateral triangle. Here in A ABC,
AB = BC = AC.

A

iy

t Cc
® All angles are equal and each is of measure 60°.
Perimeter of a Triangle : The sum of the lengths

ree sides of a triangle is called its perimeter.
So in A ABC, perimeter

=AB + BC + AC.

Some Terminologies Related

to A Triangle
Altitudes : The ajty

tude of g triangle is a line seg-
rawn from vertex to the side op-
de on which the perpendicular i

D i

HereAD‘BEmdFC

are BC.
respectively. altitudes drawn on

= _EME-396
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e Altitudes of a triangle are concurrent
e The point of intersection of all :
tudes of a triangle is called its ortho-centre

Medians : A line segment
oi
ihe side with the opposite ver{iﬂ:ing the mid-point of

G
D

Here AD. BE and CF are medians.
e The medians of a triangle are concurrent.

e The point of intersection of all the three medi-
ans is called its centroid.

e Centroid is denoted by G.

In-centre of a Triangle : The point of intersection
of all the three angle bisectors of a triangle is called its
in-centre.

AN
LI,

The circle with centre I and radius ID is called
incircle and radius is called as inradius denoted by 'r',

Circumcentre of a Triangle : The point of inter-

section of the perpendicular bisectors of the sides of a

triangle is called its circumcentre

A

Circle through O and radius OA = OB = OC pass-
ing through A, B, C is called circumcircle. Radius of
tireumcircle is called circumradius denoted by R.

Some Useful Results on Triangles

® The sum of the angles of a triangle is 180°.

e If a side of a triangle is produced, then the exte-
rior angle so formed is equal to the sum of the
two interior opposite angles.

e An exterlor angle of a triangle is greater than
either of the interior opposite angles.

i

the three alti- |

=== IMPORTANT POINTS : AT A GLANCE B

® The internal bisector of one base angle and the

external bisector of the other is equal to on€
half of the vertical angle.

1
—ZA
2

Here ZE =

® The side BC of A ABC is produced to D. The

bisector of ZA meets BC in L. Then ZABC +
ZACD =2 ZALC.

B L CD

In a A ABC the bisector of £B and ZC intersect
each other at a point O.

PN

/BOC =90 + %m

In a A ABC, the side AB and AC are produced to
P and Q respectively. The bisectors of ZPBC and
ZQCB intersect at a point O.

; C
P Q

Then £BOC = 90° - %AA

e InAABC, ZB> ZC.IfAMis the bisector of £BAC

and AN 1 BC, then

%;/M.

—( EME-397 )=

_.l\-_-__-/—



MN.%AB—AC

e The bisectors of the base angles of a triangle
can never enclose a right angle.
Here OB and OC are the bisectors of £B and
£C.

But ZBOC # 90°.
@ In figure ZADC=a+p+Y

@ If the three sides of a triangle be produced in
order then the sum of all the exterior angles so
formed is 360°.

_ A
B ¢ F
E

So ZDAB + £EBC + ZACF = 360°

@ The sum of any two sides of a triangle is greater
than its third side.

A

Here in A ABC
AB + AC > BC
AB + BC > AC
BC + AC > AB.

® The difference between any two sides of a tri-
angle is less than its third side.

AC
Here in A ABC,
AC-AB <BC

BC - AC < AB.
BC - AB < AC.

—{_EME-398

vertical angle of a triangle
of t:zn that triangle is isosceles,

e vertex of a triangle bj-
then the triangle is isos-

e If the bisector
bisects the base:
from on

altitude
® ::::l:: the opposite side.

celes. wn from the vertices of

jculars dra
’ :;tlll.ela‘l,e arlfglzg of an isosceles triangle to the op-

ite sides are equal.
® :!(::tana of equilateral triangle are equal.
e If D is the mid-point of the hypotenuse AC of a

right-angled
1
A ABC. Then BD = EAC

A

D
ﬁl: =C
=]

@ The sum of any two sides of a triangle is greater
than twice the median drawn to the third side.

® Perimeter of a triangle is greater than the sum
of its three medians.

F; i ;E
D C .
So

AB + BC + AC > AD +BE + CF

® Ina AABC, ZB = 90° an obtuse angle or an
acute angle accordingly

AC? = AB? + BC? if /B = 90°
AC? > AB? + BC? if ZB > 90°
AC? < AB? + BC? if /B < 90°

A
04 D
® Ina AABC, /B is obtuse then

® In dABleéBIsa
2BC- CDandADJ_c;é'f then AB® = BC? + AC*-

s

D
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Congruent Triangles : Two
pe congruent if both are exactly

angles and sides are equal to corre
gides of other.

triangles are said to
of same size i.e., all
Sponding angles and

e Every triangle i
gle is congruent to itself A ABC = A

® If A ABC = A DEF, then DEF = A ABC
o fAABC=A DEFanthEF'EAPQR
then A ABC =A PQR

Sufficient Conditions For Con '
gruence of
Triangles e

Theorem 1 : If two triangles have two sides and
the included angle of the one are equal to the corre-
sponding sides and the included angle of the other.

(SAS)
Theorem 2 : If two angles and the included side of
| one triangle are equal to the corresponding two angles
| and the included side of the other triangle. (ASA)
.\ + Theorem 3 :If three sides of one triangle are re-
| spectively equal to the three sides of the other. (SSS)
.+ | Theorem 4 : If the hypotenuse and other side of
| one triangle are respectively equal to the hypotenuse
| and the corresponding side of the other triangle. (RHS)
Some other Relations in a Triangle

e Angles opposite to two equal sides of a triangle
are equal.

If two angles of a triangle are equal then the
sides opposite to them are also equal.

If two sides of a triangle are unequal the longer
side has greater angle opposite to it.

In a triangle, the greater angle has the longer
side opposite toit.

Congruent Figures : The geometrical figures hav-
ing the same shape and size are known as congruent
figures.

Congruent figures are just like photostat copies,
which are alike in every respect.

Similar Figures : Geometric figures having the
same shape but different sizes are known as similar
figures.

® The congruent figures

similar figures need not
two circles are similar.
similar.

Similar Triangles : Two triangles are said to be
similar to each other if )

® their corresponding sides are proportional.

® their corresponding angles are equal.

are always similar but two

be congruent. €.g.; Any
Any two rectangles are

———

IMPORTANT POINTS : AT A GLANC

QUADRILATERALS

A plane, closed figure bounded by four line seg-
ments is called quadrilateral. There are different types
of quadrilaterals so called trapezium, parallelogram,
rhombus, rectangle, square. I Btk

C

A B

Sum of all the angles of a quadrilateral is 360°.
Here ABCD is a quadrilateral. (£ A, £B): (£ B, £
C); (£C, £D); (£ D, £ A) are four pairs of consecu-
tive angles of quadrilateral ABCD.
AC and BD are diagonals.
(AB, BC); (BC, CD); (CD, DA) and (DA, AB) are
four pairs of adjacent sides.
Various types of quadrilaterals
(A) Parallelogram : A quadrilateral in which op-
posite sides are equal and parallel then it is a paral-
lelogram, written as | | gm.

e.g. square, rectangle, rhombus.

Properties of Parallelogram

(a) Opposite sides are equal.

(b) Opposite angles are equal.

(c) The two diagonals bisect each other.

(d) Diagonal are equal in case of square and rect-
angle but not in rhombus.

Square : A parallelogram in which all sides are
equal and are parallel. Here angle between the adja-
cent sides is 90°.

D C

A + B-
e Diagonals of square are equal.
AC =BD
e Diagonals bisects the angle
e Diagonals are perpendicular to each other.
Rectangle : ,
D c

—1 } B

The parallelogram in which only opposite side are
equal and parallel, angle between adjacent sides is 90°.
Rhombus :




AparﬂkbgmmmmmsldesamthNisca“"d

a rhombus. .
® Diagonals bisect each :lthcr at 90
e Diagonals are not equ
e Sumofsquare of sides is equal to sum of the square

of diagonal. i.e.
AB? + BC? + CD? + DA? = AC? + BD*
Kite :

A quadrilateral in which two pairs of adjacent sides
are equal is known as kite.

Trapezium :
D

A B

A quadrilateral in which two opposite sides are
parallel and two opposite sides are not parallel. It is
called a trapezium.

Here AB | | DC

Some facts about paralielogram

A diagonal of a parallelogram bisects one of the
angles of the parallelogram, it also bisects the sec-

ond angle, and then the two diagonals are perpen-
dicular to each other.

D 8] c
H F

B
A E

® The quadrilateral formed by joining the mid-points
of the consecutive sides of a rectangle is a rhom-

POLYGONS _
A polygon is a closed, plane figure

straight lines (n 2 3). Each of the n line s

lygon is cal ; _
o il;opl;gg: may be a triangle, quadrilateral, penta

gon etc. Polygons are classified according to the num-

ber of sides as given below :
Number of sides Name
Triangle
Quadrilateral
Pentagon
Hexagon
Heptagon
Octagon
Nonagon
10 Decagon
Regular Polygon : A polygon is called a regular
polygon if all its sides are equal and all angles are equal.
Convex Polygon :

D

bounded by 'n’
egment form-

VRN AW

A polygon is said to be
a convex polygon, if each
side of the polygon, the line
containing that side has all
the other vertices on the
B same side of it.
@ None of its interlor angle is more than 180°.

Concave Polygon :

D, C

A B
A polygon in which at least one of the interior angle
is more than 180°. Then the polygon is said to be a
concave polygon.

IMPORTANT RESULTS :

bus. Here E, F, G, H are mid-points of AB, BC, | * LLT:{': ifoa(po"yzg]m of n sides (n > 3) then we can
CD, DA _ nto (n - 2) tri es
respectively then EFGH is a rhombus. Then sum of the inte?-ll;grl mzlﬁ;lot;oénmon vertc;_x
C sides is (n-2) x o polygon of n
\ 180° or (2n - 4) x 90°,
R ® Each exterior angle of a regular polygon of n sides
D B ia(gﬁ_g]"
n
A ¢ n “;';m;’; angle of a regular polygon of n sides
® The quadrilateral formed by joining the mid-pof s ——X180°
i gonsecutive sides of a rhombus fs Al I or interior angle = 180° - (exterior
e. Here be a rectangle. €
" of the ides of a square 1 doming the mid-ponts | ic,2g" oo the exteror angle formed by pro-
' quare. a convex
® e S soormed by foning the mipoita ol the | T2 Sl to g0, 1 POVEOR I theseme
parallelagran, es of a quadrilateral is a Al -1) agonals of a polygon of n sides is
g "~ n
M—
—_-‘\,_E_'_J_E:LO_OJ-—
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| E CIRCLE

A circle is a set of points which lie
at a constant distance from a fixed point in the plane
Here the fixed point ‘O’ is called the centre of th-.;

drcle and the constant distance radi
| drcle denoted by ‘. e us of

in a plane and

P

; Chord : A line segment whose end points belong
. to the circle is a chord. So here AB is the chord.
; Diameter : The chord which passes through the
- centre of a circle is called a diameter of the circle. Here
PQ is the diameter.
Diameter is the longest chord.
Diameter = 2 x radius.
Diameter divides a circle into two equal parts called
a Semi-circle.
Arc : Any part of a circle is called an arc of the
| circle. Here AB is an arc of circle and written as AB.

. P

>
@

Q

If arc is less than semicircle it is called a minor
are, otherwise it is called as major arc.

APB is minor arc and AQB is major arc. s

t : The area enclosed by an arc an

cormm chord is called a segment of the circle.

A segment is minor if its arc is minor.

A segment is major if its arc is major.

Sector : The area enclosed by any two radii and
the arc determined by the end points of the radii is
called a sector of the circle.

—— IMPORTANT POINTS : AT A GLARCE
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Circumference : It is the distance travelled if you
will go once around a circle.

Circumference = 2nr :

Concentric circles : In a plane two or more circle
are called concentric if they have a common centre.

@ Infinite number of circles can be drawn with same

centre,
SOME RESULTS ON CIRCLES

Theorem 1. If two arcs of a circle arc congruent
then the corresponding chords are equal.

Theorem 2. The perpendicular from the centre of
a circle to a chord bisects the chord.

So here OD L AB then

AD =DB

Theorem 3. The line joining the centre to the mid
point of a chord is perpendicular to the chord.

Here if AD = DB then ZADO = ZODB = 90°

Theorem 4. The perpendicular bisectors of two
chords of a circle intersect at its centre.

Here AB, CD are the chords and [, m are perpen-
dicular bisector of AB and CD. So [ and m meet at ‘O’

Theorem B. There is one and only one circle pass-
ing through three non collinear points. :
@ An infinite number of circles can be drawn to
pass through a single point.
@ An infinite number of circles can be drawn to
pass through two given points.
e A unique circle can be drawn to pass through
three given non collinear points.
Theorem 6. Equal chords of congruent circles are
equidistant from the corresponding centres.

0] (o)
l B C 1 D
Here it AB = CD then OP = 0'Q
Theorem 7. Chords which are equidistant from
the corresponding centres are equal.
So in above figure if OP = O'Q then AB = CD.

Theorem 8. Equal chords of a circle are equidis-
tant from the centre.

Here if AB and CD are equal chords of circle then
OP = 0Q. (conversely)

if OP = OQ then also AB = CD




i.e., chords at equal distance for the centre are
equal.

Theorem 8. Of any two chords of a circle, the great-
er chord is nearer to the centre.

Here if OQ > OP then AB > CD, where AB and CD
are chords.

Theorem 10. The angle subtended by an arc of a
circle at the centre is double the angle subtended by it

at any point on the circumference of circle. Here three
case arises.

' (i) -
Hcrelnallthethreecascsd\()ﬂzz‘éACB
Theoremll.meanglemasie:m-drclelsarlght
angle.

Theorem 12. Angle in the same segment of th
circle are equal. .

Here ZACB = Z/ADB

C

A
B

nmla.lftwndmrdaABBndCDofadm]e

m inside or outside the circle when produced ata'

Then, APxPB=DP x pC. . .

IMPORTANT POINTS : AT A GLANCE

S G ) S

CYCLIC QUADRILATERAL
A quadrilateral whose vertices lie on a circle is

called a cyclic quadrilateral.
D . 1B
O
L ]
A B

® ZA, /B, £C and £D are interior angles.

® ZA and £C are opposite angles also ZB and £D.
® /A + £LC=180°= /B + £D.

® The exterior angle, formed by producing a side of

a cyclic quadrilateral is equal to the interior op-
posite angles.

. And
tangent meets ig called point of the point where
tangent and T is

Point of contact.
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