5. Circles

Questions Pg-82
1. Question

Prove that the line joining the centres of two intersecting circles is the perpendicular bisector of the line
joining the points of intersection.
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Answer

O is the centre of the bigger circle and P is the centre of the smaller circle. DE is the line joining the points of
intersection. We have to prove that, OP is the perpendicular bisector of DE.

In AODP and AOEP we have,

OD = OE [radius of same circle]

PD = PE [radius of same circle]

OP is the common side.
~AODP=AOEP [SSS congruency]

.. LDOP = LEOP

- LDOG = LEOG ....... (i)

Now in AODG and AOEG we have,
OD = OE [radius of same circle]
£LDOG = LEOG from (i)

OG is the common side.
~AODG=AOEG [SAS congruency]

- DG = EG

- LOGD = LOGE

We know, .. ZOGD + £OGE = 180°
- LOGD = LOGE = 90°

~.DG = EG and £LOGD = £LOGE = 90°
. OP is perpendicular bisector of DE

2. Question



The picture on the right shows two circles centred on the same point and a line intersecting them.
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Prove that the parts of the line between the circles on either side are equal.

Answer

D is the centre of both the circles.

DG is a perpendicular drawn on EF(HI).
We have to prove that, EH = IF.

In ADHG and ADIG we have,

DH = DI [radius of the same circle]

DG is the common side.

DG is perpendicular on HI.

- LDHG = 4DIG = 90°

. ADHG=ADIG [SAS congruency]

In ADEG and ADFG we have,

DE = DF [radius of the same circle]
DG is the common side.

DG is perpendicular on EF.

- LDEG = LDFG = 90°

. ADEG=ADFG [SAS congruency]

From, (2) - (1) we get,
= GE - GH = GF - Gl
= EH = IF

3. Question

A chord and the diameter through one of its ends are drawn in a circle. A chord of the same inclination is
drawn on the other side of the diameter.
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Prove that the chords are of the same length.

Answer

G

EF is the diameter of the circle.

Chord EG and EH both have same inclination. GF and HF are joined.
We have to prove that, EG = EH.

In AGEF and AHEF we have,

LGEF = LHEF [ both have same inclination]

EF is the common side.

LEGF = LEHF = 90° [ both are angle inscribed in a semi circle]
~AGEF=AHEF [AAS congruency]

. EG = EH [similar sides of congruent triangles]

4. Question

Prove that the angle made by two equal chords drawn from a point on the circle is bisected by the diameter
through that point.

Answer
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EG and EH are two equal chords drawn from point E.
EF is the diameter of the circle. GF and HF are joined.
Angle between two chords = £ZGEH.

We have to prove that, ZGEF = £ZHEF.



In AGEF and AHEF we have,

EG = EH [given in the problem]

EF is the common side.

LEGF = LEHF = 90° [ both are angle inscribed in a semi circle]
~AGEF=AHEF [SAS congruency]

. LGEF = LHEF [similar angles of congruent triangle]

5. Question

Draw a square and a circle through all four vertices. Draw diameters parallel to the sides of the square and
draw a polygon joining the end points of these diameters and the vertices of the square.

Prove that this polygon is a regular octagon.

Answer

D is the centre of the circle. EFGH is the inscribed square.
Let, side of the square = a
~EF=FG=GH=HE=PM=NO=a

.. Diagonal of the square = av2

~EG =av2

Now we have, EG = 1] = KL [diameter of the circle]

~EG =1 =KL =av2

I =av2and PM = a

+ IM == x(ayZ—a) [IM = PJ]
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a(v2—-1
IM=¥

In AIME,
EM = a/2 [ EM = MF = EF/2]
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LIME = 90°

- tan LMIE = EM/IM

a

= tansMIE = 2z

a(v2—1)
2

= tansMIE =

V2—-1
s tan LMIE=v2 +1
- tan LMIE = tan 67.5°
s LMIE = 67.5°......... (1)
Similarly in AIMF,
LMIF = 67.5°
- Inner angle of the polygon,
= LEIF = LMIE + LMIF = 67.5°+67.5° = 135°
Similarly all the inner angles of the polygon = 135°
. All the outer angles of the Polygon = 180° - 135° = 45°
- It is a regular polygon.
Questions Pg-86
1. Question

Prove that chords of the same length in a circle are at the same distance from the centre.

Answer

D is the centre of the circle. EF and GH are two chords of same length.
DI and DJ are two perpendiculars drawn on GH and EF respectively.
We have to prove that, DI = DJ.

In ADJF and ADIG we have,

DF = DG [radius of the same circle]

LDJF = LDIG = 90° ['DI and DJ are perpendiculars on GH and EF]

JF = 1G ["Perpendicular drawn from the centre bisects the chords]

~.ADJF=ADIG [RHS congruency]



. DI = DJ [similar sides of congruent triangle]
.. The chords are at same distance from the centre.
2. Question

Two chords intersect at a point on a circle and the diameter through this point bisects the angle between the
chords. Prove that the chords have the same length.

Answer

EF and FG are two chord meet at point F on circle centred at D.
FH is the diameter through point F.

We have to prove that EF = FG.

We have joined EH and HG.

In AEHF and AGHF we have,

HF is the common side.

LEFH = £ GFH [HF bisects the angle between two chords]
LHEF = LHGF = 90° [both are angle inscribed on semicircle]
~AEHF=AGHF [RHS congruency]

- EF = FG [similar side of congruent triangle]

.. The chords have same length.

3. Question

In the picture on the right, the angles between the radii and the chords are equal.
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Prove that the chords are of the same length.

Answer



C is the radius of the circle. ED and FG are two chords.
In ACDE we have,

EC = CD [radius of the circle]

- LCDE = LCED ......... (1)

In ACFG we have,

FC = CG [radius of the circle]

~ LCGF = LCFG ......... (2)

In ACDE and ACFG we have,

LCED = LCFG [given in the problem] ......... (3)
LCDE = LCGF [from (1), (2) and (3)]

CE = CF [radius of the same circle]
~ACDE=ACFG [AAS congruency]

.. ED = FG [similar sides of the triangle.

. The chords are of same length.

Questions Pg-87
1. Question

In a circle, a chord 1 centimetre away from the centre is 6 centimetres long. What is the length of a chord 2
centimetres away from the centre?

Answer

O is centre of the circle.
DE is the chord 1 cm away from centre. CH is perpendicular on DE.

LCH=1cmand DE =6 cm



FG is the chord 2 cm away from centre. Cl is perpendicular on FG.

S~ Cl=2cm

From centre C, CE and CG are joined.

CE and CG both are radius of the circle.

In ACHE we have,

LCHE = 90° ['"CH is perpendicular on DE]

CH=1cm

HE = DE/2 = 3 cm ['perpendicular drawn from centre bisects chord]

~CE=,/(1)2+(3)2=+10cm

In ACGI we have,

LCIG = 90° ['"Cl is perpendicular on FG]
Cl=2cm

CG=CE=vV10cm

~16 = [(¥10)* - (2)2 = V6 em

FG =2 x IG = 2v6 cm ["'perpendicular drawn from centre bisects chord]
. The length of the chord is = 2v6 cm
2. Question

In a circle of radius 5 centimetres, two parallel chords of lengths 6 and 8 centimetres are drawn on either
side of a diameter. What is the distance between them? If parallel chords of these lengths are drawn on the
same side of a diameter, what would be the distance between them?

Answer

When chords are drawn on either side of diameter.

O is the centre of the circle and 1) is the diameter.

CD and EF are two parallel chord on either side of the diameter.
CD =6 cmand EF =8 cm

OH is the perpendicular drawn on CD from centre.

OG is the perpendicular drawn on EF from centre.

In AOGE we have,

LOGE = 90° [ OG is perpendicular on EF]

EG = EF/2 = 4 cm ['perpendicular drawn from centre bisects chord]



OE =5 cm [radius]

»0G6=./(52-(4)2=3cm

In AOHC we have,

LOHC = 90° ['" OH is perpendicular on CD]

HC = CD/2 = 3 cm ['perpendicular drawn from centre bisects chord]
OC = 5 cm [radius]

~ 0OH= \,W =4 cm

. Distance between the chords =HG=0H+ 0G =4 +3=7cm

When the chords are drawn on same side of diameter:

O is the centre of the circle and 1) is the diameter.

CD and EF are two parallel chords on same side of the diameter.
CD =6 cmand EF =8 cm

OH is the perpendicular drawn on CD from centre.

OG is the perpendicular drawn on EF from centre.

In AOGE we have,

LOGE = 90° [ OG is perpendicular on EF]

EG = EF/2 = 4 cm ["perpendicular drawn from centre bisects chord]
OE =5 cm [radius]

=~ 0G=,/(5)?2-(4)2=3cm

In AOHC we have,

LOHC = 90° ['" OH is perpendicular on CD]

HC = CD/2 = 3 cm ['perpendicular drawn from centre bisects chord]
OC = 5 cm [radius]

~ OH = VW =4cm

.. Distance between the chords =HG=0H-0G=4-3=1cm

3. Question

The bottom side of the quadrilateral in the picture is a diameter of the circle and the top side is a chord
parallel to it. Calculate the area of the quadrilateral.



o

O is the centre of the circle.

CD is the diameter, CD = 5 cm

EF is the chord parallel to CD, EF = 3 cm
OG is perpendicular drawn on EF from O.
In AOGE we have,

LOGE = 90° [ OG is perpendicular on EF]
OE = 5/2 = 2.5 cm [ Diameter = 5 cm]

EG = 3/2 = 1.5 cm ["perpendicular drawn from centre bisects chord]

~0G=,/(25)2—(1.5)2= v6.25— 2.25=2cm
.. Area of the quadrilateral,

EF + CD

= 8 cm?
4. Question

In a circle, two parallel chords of lengths 4 and 6 centimetres are 5 centimetres apart. What is the radius of
the circle?

Answer



O is the centre of the circle.

EF and GH are two parallel chords 5 cm apart.

EF = 6 cm and GH = 4 cm.

O] is perpendicular on EF and Ol is perpendicular drawn on GH.
] =5cm

Let, O) = xcmand Ol = (5 -x) cm

Let, radius of the circle = rcm

OE=0G =rcm

In AOIG we have,

£LOIG = 90° ["Ol is perpendicular drawn on GH]

IG = 4/2 = 2 cm ['perpendicular drawn from centre bisects chord]
Ol =(5-x)cm

OG =rcm

A(1)2=(2)2+(5—-%x)%...... (1)

In AOJE we have,

LOJE = 90° [" OJ is perpendicular on EF]

JE = 6/2 = 3 cm ['perpendicular drawn from centre bisects chord]
O] =xcm

OE=rcm

(12 = (3)2+ ()2 (2)

From (1) and (2) we have,

= (2 +(5-x°=(3)*+(x)?

=4 +25-10x + x> =9 + X2

=229-10x=9
= 10x = 20
X =2

Putting the value x = 2 in (2) we get,

= (0?=(3)?+(2)°



=>r=v13

- radius of the circle = V13 cm
Questions Pg-92

1. Question

Draw three triangles with lengths of two sides 4 and 5 centimetres and the angle between them 60°, 90°,
120°. Draw the circumcircle of each. (Note how the position of the circumcentre changes).

Answer

In this figure AC=5cm and AB =4 cm.
LCAB = 60°

J is the circumcentre, which is inside the triangle.

AC = 5cm and AB = 4 cm.
LCAB = 90°

H is the circumcentre, which lies on the hypotenuse of the triangle.
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AB =5cmand BC =4 cm.



LABC = 120°
H is the circumcentre, which is outside the triangle.
2. Question

The equal sides of an isosceles triangle are 8 centimetres long and the radius of its circumcircle is 5
centimetres. Calculate the length of its third side.

Answer

AB =AC=8cm

Al=BJ=C]=5cm

Let, JE=ycmand BE = xcm

In AJBE we have,

LJEB = 90°

BE =xcm

JE=ycm

B)J=5cm

X2 4 y2 = 52
x2=25-y2 ... (1)

In AABE we have,

LAEB = 90°

BE =xcm

AE =(A] + JE)=(5 + y) cm

AB =8 cm

X2+ (5-y)2 =82

From (1) and (2) we have,
=25-y2 =64 -(5-y)?

=25 -y2 =64 -25+ 10y - y?
=10y =14

=2y=14

Putting the valuey = 1.4 in (1) we get,



= x% = 25 - (1.4)?
=x%=25-1.96
x? = 23.04
=2x=4.8
.. Length of the third side, BC=2x =2 X 4.8 =9.6 cm
3. Question

Find the relation between a side and the circumradius of an equilateral triangle.

Answer

AB = BC = CA

LABC = LACB = £LBAC = 60°

Let, AH = x cm

S AH =CH =BH = xcm

. DH = x/2 cm ["H is circumcentre, ABC is equilateral]
In AAHD,

LADH = 90°

AH = x cm

HD = x/2 cm

D 2 X , x? 3x2  4/3x
- _Jx (2)—}; i 4—2-3111

ZAB =2xAD =2 X xV¥3/2 = x¥3 cm

.. side = V3 x circumradius
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