Chapter 2
CIRCLES

Focus Points

* Angle in the semicircle is 90°
* Angle outside the semicircle is less than 90°
* Angle inside the semicircle is greater than 90°

= An arc of a circle can make three type of angles. Angle on the arc, angle at the centre and
angle in the complement

* Angle formed by the arc in the complement is half the angle at the centre
* Sum of the angles at the centre and in the complement is 180°

+ Angles on an arc are equal

= |If the vertices of a qudrilateral are on a circle we call it ¢yclic quadrilateral.
* The sum of the opposite angles of a cyclic quadrilateral is 180°.

» The converse of the above statement is also true. If the sum of the opposite angles of a
quadrilateral is 180° it will be a cyclic quadrilateral.

* Square, rectangle and isosceles trapezium are cyclic .

* Two chords of a circle AB and C' ) intersect at the point P inside the circle .t can be
proved that PA x PB = PC x PD

+ This relation can be used to construct a rectangle having equal area of another rectangle.
* If the chords intersect outside the circle ,the same relation holds. PA x PB = PC' x PD

* In the case of the intersecting chords of a circle,if one chord A is the diametre of the
circle and other chordC' D is perpendicular to the diametre jthen PA x PB = P("

* This relation is used to construct a square with same area of a rectangle.lt can be used to
draw the lines of irrational lengths.

1) ABC'is a triangle in which AB = AC = BC




a) What are the measure of its angles?

b) What is the position of the vertex ' based on the circle with diametre.A 5?1s it inside ,outside
or on the circle.

r Answers

a) 60°

b) Outside the circle

2) In the figure A3 is the diametre of a semicircle.Three angles &, i/, = are marked outside, on the
semicircle and inside the semicircle.

Q
£

a) What is the value of y?
b) If x. y. z are in an arithmetic sequence,then what is . 4+ z?

c) If the common difference of the sequence is 50 then find r and z

Answers

a) y = 90°
by & 4+ z = 2 x 90 = 180" (Refer the propery of arithmetic sequence)

¢) d=050..2=90-—50=40° 2z =90+ 50 = 140°

3) a) Draw a circle of radius 3cm. Construct a square with vertices are on the circle.
b) What is the length of its side?

¢) Calculate the area of the square.

a) Draw a circle of radius 3cm and diametre A 5.

b) Draw another diametre (' Dperpendicular to A 3. Join the end points of the diametre
. AC B D will be a square

c) Side of the square AC' = /3 4 32 = 3v/2cm.
Area = 3v/2 x 3\.#"2 = 18sg.cm




4) In the figure ZBDFE = 4()°

a) What is the measure of angleA D B?
b) Wha is the measure of angle AC B?

c) What is the measure of angle A 37

Answers

ay ZADEB = 180 — 40 = 140°
by LACB = 180 — 140 = 40°
¢y LAOB = 2 x 40 = 80°

5) Triangle QAB is an equilateral triangle

a) What is the measure of angle AO B?
b) What is the measure of angleAF 3?

£} What is the measure of angle AQ B?

Answers

a) LAOB = 60°

b) ZAPB = 1 x 60° = 30°

&) ZAQB = 180 — 30 = 150°




6) Draw a circle of radus 3cm.Construct the angles 30% and 150° with vertices on the circle using

compasses and scale only.

#* Draw a circle of radius 3cm.Mark the center of the circle as O

* Mark a point A on the circle.Draw the radius () A.

* With 4 as the centre and (2 A as radius , draw an arc which cut the circle at /3. Join
OB, ZAOB = 60°

* Mark a point Fon the complement of the arc AB,which makes 6G0° at the
center.ZAPB = 5 x 60 = 30°

* Mark a point () on the arc AB. ZAQB = 180 — 30 = 150°

7) In the figure BDE = 40°

a) What is the measure of ZADB ?
b) What is the measure of ~ AC' BE?

¢) What is the measure of 2 AODB

T+1+1

Answer

a) ZADE = 180 — 40 = 140°

by ZACE = 180 — 140 = 40°
¢) ZAOB = 2 x 40 = 80°

8) ABC D is a square .The diagonals AC' and B D intersect at ().



a) What is the measure of angle AOB?
b) What is the measure of angle AP B?
¢) What is the measure of angle AQ B

Answers )

a) Diagonals of a square are perpendicular to eachother.Z A0 D = 90°

b) LAPD = 45°
¢) ZAQD = 180 — 45 = 135°

9) JABC is a parallelogram.Three vertices are on a circle and one at the centre.l” is a point on the
circle

a) Draw AP and C P, mark the angle A PC = x. What is £~ AOC
b) What is angle A BC'?
¢) Find

d) Find the angles of the parallelogram

Answers

a) LAOC =2z
by Z ABC = 2x Opposite angles of a parallelogram are equal
¢y LAPC + ZABC = 180°x + 2z = 180, 3z = 180,z = 60

d) Angles are 1207, 60°, 120°, 60°




10} In the figure O is the centre of the circle,”/ BAO = 20°. A BCO = 10°

B

a) What is the measure of angle ABC'?
b) What is the measure of angle AQC'?
¢) What is the measure of angle A DC'?
d) Find the angles of triangle AOC

e) If the diametre of the circle is 10cm then find the length of the chord AB

s Answers

a) In triangle OAB 0O A = OB. Angles opposite to the equal sides are equal.Similarly

in the case of triangle O B( also,
LABC = 20410 = 30°

by LAOC = 2 x 30 = 60°
c) £LADC = 180 — 30 = 150°

d) Triangle AOC, OA = OC, £LOAC = LOCA = wuz_m = 60°PAO0AC is an
equilateral triangle. Angles are 6()° each.

e) OA = AC = OC = bdem, radius Hcm.

1) In the figure Jis the centre of the circle, ZOAC = 45°then

a) What kind of triangle is O AC'?

b) What is the measure of angleABC'?



¢) What is the measure of angle ADC'?
d) If the radius of the circle is Gicm then what is the length of the chord A(.

Answers

a) OA = OC, LOAC = ZOCA = 45° 2 A0C = 90°. AQAC is an isosceles
right triangle

b) ZABC = 1 AOC = 45°
¢) ZADC = 180 — 45 = 135°

d)y AC = 62 + 62 = 64/2cm

12) Draw a circle of radius 3cm , construct an equilateral triangle with vertices on the circle. What is

the length of the side?

* Draw a circle with centre O and radius 3cm. Mark a point A on the circle and
radius() A.

+ Divide the angle around the centre 12()”each and mark the points I3, C'on the circle
* Draw triangle ABC" .

* Length of side = lhf‘ﬁcm

13) (Jis the centre of the circumcircle of triangle A B(C',
f LBAC = y, ZOBC = xthen

A

i

[
e~/

a) What is the measure of £ BC'(0?
b) What is the measure of ZB0OC?

c) Prove that x 4+ y = 90°

a) Since OF5 = OC' opposite angles of these sides in triangle O BC are equal.
LBUO =3,

b) ZBOC = 180 — 2%

c) We know that £ BOC = 2 x A BAC
180 — 2x = 2y, 2x + 2y = 180,z + y = 90°




14) In triangle ABC', ZA = T0°, £ B = 80°. The vertices of the triangle are on the circumcircle of
the triangle .Radius of the circumcircle is 3em.Construct the triangle.

5 Answers )

» Draw a circle of radius 3 , mark its centre as() and a point A on the circle. Draw the

radius (A

* Mark a point 7 on the circle such that ZAOE = 2 x 70 = 140°
* Mark a point C' on the circle such that £ BOC = 2 x 80 = 160°

* Draw triangle ABC .

15) P and () are the centre of the circles shown in the figure. Circles intersect at B and C'If ZAQB =
130° then

a) What is the measure of ZACB?
b) What Is the measure of ZBC [D)?

¢) What is the measure of ZBFPD

- AnNswers

a) ZACB = 3 x 130 = 65°

b) £BCD = 180 — 65 = 115°

¢) The central angle of the complement of the arcBC D is 2 x 115 = 230°.Therefore
LZBPIL = 360 — 230 = 130°

16) In the figure Z BAC = x, ZCBO = y, O is the centre of the circle.

A




a) What is the measure of £ BC'0O?
b) What is the measure of £ BOC?
c) What is the measure of £ B P(C'?

d) Prove that x — y = 90°?

,
a) ZBCO =y
(In triangle BC' O, OB = OC'. Angles opposite to equal sides are equal.)

by ZBOC = 180 — 2y
o 2 BEPC = % w L BOC = % #* (180 — 2y) =90 — y
dy ZBAC + ZBPC =180, 2+ 90—y = 180, x — y = 180 — 90 = 90°

17) In the figure () Is the centre of the circle If ZBC'0 = 55°%, ZBAQ = 20%then

a) What is the measure of ZOBC?
b) What is the measure of 2 BOC'?
¢) What is the measure of &£ AOC?

d) What is the measure of ZABC?

ay SOBC = b5"

(In triangle O BC', OB = OC'. Angles opposite to equal sides are equal.)
b) ZBOC = 180 — (55 + 55) = 180 — 110 = 70°

¢) Intriangle AOB,ZB = 20°, ZACB = 180 — 40 = 140°
LAOC = 140 — 70 = 707

d) ZABC = { x 70 = 35°

18) In the figure () Is the centre of the circledf £ B AC = 32%then



a) Find the angles of triangle O A B
b) What is the measure of 2 DOC?

c) Find

a) Intriangle OAB,OA = OB. Therefore /B = 32°, ZAOB = 180 — 64 = 116°

by £ZDOC = 116°
(Opposite angles are equal)

c) Intriangle OC'D /2D = x
T+ T4+ 116 =180.2x = 64, = 32

19) This is the picture of a clock face.l, 8. 5 are joined to make a triangle.Find the angles of this triangle.

* The central angle of the arc in between two numbers(say 1,2) is ﬁ 360 = 30°.
The central angle of the arc between 1 and 5 is 4 x 30 = 120°.
The angle of the triangle with vertex at 8 is % x 120 = 60°

* The central angle of the arc between 8 and 5 is 3 x 30 = 90°,
The angle of the triangle with vertex at 1 is % X 90 = 45°

* The central angle of the arc between 8 and 1 is 5 x 30 = 1507,
The angle of the triangle with vertex at 5 is % ¥ 150 = T8

20) In the figure PO RS Is a cyclic quadrilateral.Z P =z, £2Q = y. £ R = 3x, £5 = Hy.



a) Find x and y

b) Find the angles of the quadrilateral.

a) ZP+ ZR = 180°

x4+ 3x = 180,44z = 180,z = 45
ZQ + £8 = 180°, y 4+ by = 180, 6y = 180,y = 30

b) £LP =45°ZR =3 x 45 = 135° £ = 30°, £5 = 5 x 30 = 150°

.

21 ABC D is a cyclic quadrilateral.A B is the diametre of the circle , AID = C'D and £ ADC =
1307,

a) What is the measure of £ A [3?
b) What is the measure of £ ALBC?
¢) Find ZDC'B.

d) What is the measure of 2 BAD?

. Answers y

a) £ ACE = 90°(Angle in the semicircle)

by LABC = 180 — 130 = 50°

¢) Since C'D = AD the angles opposite to the equal sides of triangle A D are equal.
ZDCA =25 2DCE =90+ 25 = 115°

dy ZBAD = 180 — 115 = 65°




a) What is the measure of 2 BC )?
b) What is the measure of (' [DB?
c) What is the measure of 2 ADC?

d) What is the measure of £ ABD?

a) ZBCD = 180 — 70 = 110°

b) ZCDB = 180 — (30 4 110) = 180 — 140 = 40°
¢) LADC = ZADB + ZBDC = 90 + 40 = 130°
d) ZABD = 180 — (90 + 70) = 180 — 160 = 20°

25) The parallelogram which is not a rectangle is not cyclic. Justify this statement

ANsSWers

* ADBC D is a parallelogram(Draw a parallelogram and name it as ABC' ) in an order.
Vi S

* Since ABC D is not a rectangle /A # 90°, ZC # 90°

w LA+ ZC # 180°.
- ABCD is not cyclic

26 In the figure A3 C D Eis a reqgular pentagon.Prove that ABC Fis a cyclic quadrilateral.

D




22 Inthe figure 5D = C D ZDBC = 25°

i

D

a) What is the measure of £ B DC'?
b) What is the measure of ZBAC?

¢} What is the measure of ~ E BC'?

ANSWers

a) Intriangle BDC', BID = (D). Angle opposite to these sides are equal .22 BC'D =
25°

ZBDC = 180 — (25 + 25) = 130°
b) ZBAC = 180 — 130 = 50°

c) LBEC = ZBAC = 180 — 130 = 50°,ZEBC = 180 — (90 + 50} =
180 — 140 = 40°

23) In the figure ABC D is a quadrilateral in which AB is parallel to CD and AD = BC

Prove that ABC' D is a cyclic quadrilateral.

ANSWers

* The line AB Is parallel to C'D. Therefore 24 + 2D = 180°
* Since AD = BCthen ABC D is an isosceles trapezium £ A = £ B

* Therefore ZB + 2D = 180°. AB(C' Dis a cyclic quadrilateral .

24) (', DD are two points in a semicircle of diametre AB.
f £ZBAD = T0°, ZDBC = 30°then



AnNswers

+ One angle of the regular pentagon is = Di%ﬁg = 108°

% Intriangie EDC, ED = CD, /DEC = /DCE = #0-108 _ 340

* ZECE = 108 —36 = 72°. In the quadrilateral ABCFE, ZA+/C = 108472 =
180°.
ABCFEis cyclic.

27) In the figure the chord A B has length Scm and OA = 5cm.

a) What is the length of O 37?

by FOC" = 2.5cm, what is the length of ()17

Answers

-

X

D

a) OB =8—5= 3cm

by OA x OB = OC x OD
5x3=25x0D,0D =12 = 6em

ok

28) The chords AB and ') intersect at () .This point divide each chord into two segments



a) What is the relation between these segments?
b) If C'D) = 10em and QL) = 4em then what is the length OQC'?

c) F DA = &em, OC = 6cm and O = 4cm then what is the length (237

Answers

a) OA x OB = OC x OD
b) OC = CD —OD =10 —4 = 6 cm

) 8xO0OB=6x4,0B = 3cm




29) The chords AB and C') intersect at P’ outside the circle,

a) What is the relation between PA, PB, PC and P D?

b) f AB = 5em, PB = 3em , PD = 2c¢m then what is the length C'D?

AnNswers

a) PAx PB=PC x PD

b) (5+3) x 3= (PD+CD) x PD
(5+3)x3=(24+CD) x 2
24CD=12.CD = 10cm

30) AR is the diametre of a semicircle, P is a point on AB and P is perpendicular to AR

C

a) Prove that PA x PB = PC*
b) fPA = 9cm, PB = 4 cm then what is the length P(C'?

¢) What is the area of the square with side P('?

a) Draw AC', BC .Consider triangle APC and triangle BPCKZPAC = xthen
LPCA=9 -z, Z/PCB=90—-(90—2)=2,£ZPBC =90 —zx

These are similar triangles .Sides opposite to the equal angles are proportional .
g _ A

| PRt ¢ ‘

PA x PB = PC?,

b) PC? =9 x 4 =36, PC = 6cm

¢) Area PC? = 36sg.cm




31 14 B is the diametre of a semicircle, P is a point on AE and PC' is perpendicular to AB

C

a) If PC’ = Gem,and P B = 3cm then what is the length of P.A
b) What is the radius of the circle ?

¢) What is the area of the square drawn with side PC'?

P ANnswers .

a) PA x PB = PC*
PA x3=6PA=12cm

by AB =12 4+ 3 = 15cm Radius 7.5cm.

¢) Area PC? = 36sq.cm

32) In the figure AL is the diametre of the circle and P’ is perpendicular to the diametre. P A :
PB=2:1and PC = 6cm.

a) Write the relation between P A, PB and PC'?
b) Find the lengths PA and P

¢) What is the radius of the circle?

Answers .

a) PA x PB = PC*

b fPB=x2rxr=62212=36.22=18.2=V18 =0 x 2 = 32
PA =6+2,PB =32

c) AB =6v2+3v2 =92

Radius = 5&,& CIm




33) Draw a rectangle of sides Hecm and 3cm .Construct a square whose area is same as the area of

the rectangle
1

x Draw the quadrilateral ABC'D. AB = 5em, BC = 3em.

* Produce AB and mark the point E such that BO' = BE

* Draw a semicircle of diametre A F Produce B, meet the semixircle at .

* BA x BE = BF? canbe written as AB x BC = BF?. AB x BC is the area
of the rectangle

+ Draw a square of side BF .Area of rectangle is equal to the area of the square as
per the relation AB x BC = BF*

34) Draw an equilateral triangle of one side v/ 1 8cm

* 18=0x43,64+3=29
Draw a line A Bof length 9cm

* Draw a semicircle with diameter A B. Mark a point P at the diatance Gem from A. Draw a
perpendicular from P to AB. This line cut the circle at C'. PC' = /18,

*» Draw an equilateral triangle with P’ as side




