Chapter 9: Circles
Exercise 9.1

Question 1:

If the radii of two concentric circles are 4 cm and 5 cm, then the length of each
chord of one circle which is tangent to the other circle is

(@ 3cm (b) 6cm (c)9cm (dlcm

Solution:

(b) Let O be the centre of two concentric circles C1 and Cz, whose radii are r1 =4 cm
and r2 =5 cm. Now, we draw a chord AC of circle Cz, which touches the circle Ci at
B.

Also, join OB, which is perpendicular to AC. [Tangent at any point of a circle is
perpendicular to the radius through the point of contact]

G,

Now, in right-angled triangle OBC, by using Pythagoras theorem,
OC? = BC? + BO?

or, 52 = BC? + 42

or, BC? =25 — 46 = 9cm?

or, BC =3cm

Length of the chord AC = 2BC = 2(3) = 6cm

Question 2:
In the figure, if ZAOB = 125°, then 2COD is equal to

(a) 62.5° (b) 45° (c) 35° (d) 55°

Solution:

(d) We know that the opposite sides of a quadrilateral circumscribing a circle
subtend supplementary angles at the centre of the circle.

2AOB + 2COD = 180°

£COD =180° - zZAOB =180° — 1250 = 559

Question 3:
In the figure, AB is a chord of the circle and AOC is its diameter such that



£ACB =50°. If AT is the tangent to the circle at point A, then 2BAT is equal to
c

1)
0 B
A T
(a) 45° (b) 60° (c) 50° (d) 55°
Solution:

(c) In the figure, AOC is the diameter of the circle. We know that diameter subtends
an angle of 90° at the circle.

£ABC =90°

In triangle ABC, zA +«B + 2C =180°

£A +90° + 50° = 180°

ZA + 140°= 180°

2A =400

2A or £OAB = 40°

now AT is the tangent to the circle at point A. So, OA is perpendicular to AT
£OAT =90°

£OAB + £BAT =90°

On putting ZOAB = 40°, we get

£BAT =900 — 40° = 50°

Hence, the value of 2BAT is 50°

Question 4:
From a point P which is at a distance of 13 cm from the centre 0 of a circle of
radius 5 cm, the pair of tangents PQ and PR to the circle is drawn. Then, the
area of the quadrilateral PQOR is
(a) 60 cm? (b) 65 cm? (c) 30 cm? (d) 32.5 cm?
Solution:
(a) Firstly, draw a circle of radius 5 cm having centre O. P is a point at a distance of
13 cm from O. A pair of tangents PQ and PR are drawn.

Q

5cm

P ; 13cm 0



Thus, the quadrilateral POQR is formed.
Therefore, OQ 1 QP

In right-angled triangle PQO,

OP? =169 - 25=144

QP =12cm

Now, area of triangle QOP = % X QP X QO

:3 x 12 x 5 = 30cm?
Area of quad QOPR = 2A0QP = 2(30) = 60cm?

Question 5:

At one end A of a diameter AB of a circle of radius 5 cm, tangent XAY is drawn
to the circle. The length of the chord CD parallel to XY and at a distance of 8
cm from A, is

(@4cm (b) 5cm
(c)6cm (d)8cm
Solution:

(d) First, draw a circle of radius 5 cm having centre 0. A tangent XY is drawn at point
A.

A chord CD is drawn which is parallel to XY and at a distance of 8 cm from A.

Now, ZOAY = 90°
[Tangent and any point of a circle is perpendicular to the radius through the point of
contact]
AOQAY + AQED=180° [-sum of cointerior is 180°)
= AQOED =180°
Also, AE = 8cm. JoinOC
Now, in right angled AOEC, 0C?=0E? + EC?
SN EC?=0C?-0E? [by Pythagoras theorem)
=52-32
[ OC =radius = 5¢cm, OF = AE - AO =8~ 5=3cm]
=25-9=16
= EC=4cm
Hence, length of chordCD =2 CE =2 x 4=8cm

[since, perpendicular from centre to the chord bisects the chord]



Question 6:
In the figure, AT is atangent to the circle with centre 0 such that OT =4 cm and
£0TA = 30°. Then, AT is equal to

0
40,,7
A L T
(@) 4cm (b) 2 cm (c) 23 cm (d) 4V3 cm
Solution:
(c) Join OA

We know that the tangent at any point of a circle is perpendicular to the radius
through the point of contact.

therefore, ZOAT = 90°
In triangle OAT, Cos 30° = 2—;
_V3_4r
2 4
= AT =2/3cm

Question 7:
In the figure, if O is the centre of a circle, PQ is a chord and the tangent PR at
P, makes an angle of 50° with PQ, then 2POQ is equal to

P R
0
Q
(a) 100° (b) 80° (c) 90° (d) 75°
Solution:

(a) Given, QPR =50°
We know that the tangent at any point of a circle is perpendicular to the radius



through the point of contact.

ZOPR = 90° .
= Z0OPQ + £QPR = 90° [from figure]
= £LOPQ = 90° - 50° = 40° [- ZQPR = 50°]

Now, OP = 0Q = Radius of circle
: ZOQP = LOPQ = 40°
[since, angles opposite to equal sides are equal]

In AOPQ, ZLO + £LP + £Q =180°
[since, sum of angles of a triangle = 180°]
= £0 =180° - (40° + 40°) [+ 4P = 40° = £Q)]
= 180° - 80° = 100°
Question 8:

In the figure, if PA and PB are tangents to the circle with centre 0 such that
£APB =50°, then £OAB is equal to

A
P <J
B
(a) 25° (b) 30° (c) 40° (d) 50°
Solution:
(a) Given, PA and PB are tangent lines.
: PA = PB
[since, the length of tangents drawn from an external point to a circle is equal)
= ZPBA = LPAB=6 [say]
In APAB, LP+ LA+ £B=180°
[since, sum of angles of a triangle = 180°]
= 50°+ 0+ 6=180°
= 20 = 180° - 50° = 130°
= 0 = 65°
Also, OA LPA
[since, tangent at any point of a circle is perpendicular to the radius through the
point of contact]
ZPAO = 90°
= ZLPAB + £BAO = 90°
= 65° + £BAO = 90°
= £BAO = 90° - 65° = 25°
Question 9:

If two tangents inclined at an angle of 60° are drawn to a circle of radius 3 cm,
then the length of each tangent is

(a) %\/3 cm (b) 6 cm (c)3cm (d) 3V3 cm
Solution:



(d) Let P be an external point and a pair of tangents are drawn from point P and the
angle between these two tangents is 60°.

Join OA and OP.

Also, OPis a bisector line of ZAPC.

Z APO = ZCPO = 30°
Also, OA L AP

A tangent at any point of a circle is perpendicular to the radius through the point of
contact. In right-angled triangle OAP,

oP 3
tan 300 = —=—
AP AP
1 _ 3
or, ==—
3 AP

or, AP = 3v/3 cm

Hence, the length of each tangent is 3vV3 cm.

Question 10:
In the figure, if PQR is the tangent to a circle at Q whose centre is 0, AB is a
chord parallel to PR and 2BQR = 70°, then ZABQ is equal to

A 8

70°
P Q R
(a) 20° (b) 40° (c) 35° (d) 45°




Solution:
(b) Given, AB| PR

A D B
O
70°
P R

: ZABQ = £BQR =70° [alternate angles]
Also QD is perpendicular to ABand QD bisects AB. )
In AQDA and AQDSB, ZQDA = £QDB [each 80°]

AD = 8D

QD=QD [common side]
2 AADQ = ABDQ {by SAS similarity criterion]
Then ZQAD = £QBD [CPCT] ...(J)
Also ZABQ = £BQR [alternate interior angle]
. £ZABQ =T70° [ £BQR =70°]
Hence, LQAB =T70° [from Eq. (i)]
Now, in A ABQ, LA+ £B+ £Q =180°
= £Q =180° = (70° + 70°)= 40°

Exercise 9.2 Very Short Answer Type Questions

Question 1:

If a chord AB subtends an angle of 60° at the centre of a circle, then the angle
between the tangents at A and B is also 60°.

Solution:

False

Since a chord, AB subtends an angle of 60° at the centre of a circle.
ie., Z£AOB = 60°

As OA = OB = Radius of the circle

ZLOAB = £0OBA = 60°
The tangent at points A and Bis drawn, which intersect atC.
We know, OA L AC and OB L BC.

ZOAC =90°, £OBC =90°

= ZOAB + £BAC =90°

and ZOBA + £ABC = 90°

= £BAC = 90° - 60° = 30°

and ZABC = 90° - 60° = 30°

In AABC, £LBAC + LCBA+ LACB=180°

[since, sum of all interior angles of a triangle is 180°]
= ZACB =180° - (30° + 30°) = 120°
Question 2:

The length of the tangent from an external point P on a circle is always greater
than the radius of the circle.

Solution:



False
Because the length of the tangent from an external point P on a circle may or may
not be greater than the radius of the circle.

Question 3:
The length of the tangent from an external point P on a circle with centre O is
always less than OP.
Solution:
True
PT is a tangent drawn from external point P. Join OT.
OT LPT
So OPT is a right angled triangle formed.
In right angled triangle, hypotenuse is always greater

than any of the two sides of the triangle. P ‘
% OP>PT

or PT <OP T
Question 4:

The angle between two tangents to a circle may be 0°.

Solution:

True

‘This may be possible only when both tangent lines coincide or are parallel to each
other.

Question 5:

If the angle between two tangents drawn from a point P to a circle of radius a
and centre 0 is 90°, then OP = a 2.

Solution:

True

From point P, two tangents are drawn.

-
Given, OT=a
Also, line OP bisects the ZRPT.
ZTPO = ZRPO = 45°
Also. OT LPT P<
In right angled AOTP, sind5° = 8;
= o 8 = OP=a2 f

Question 6:

If the angle between two tangents drawn from a point P to a circle of radius a
and centre 0 is 60°, then OP = aV3.

Solution:



True
From point P, two tangents are drawn.

Given, OT=a

Also, line OP bisects the £RPT.

ZLTPO = £LRPO = 30°
Also, OT LPT

In right angled AOTP,

sin30° = 21k
OP

1 a

= s
2 OF

= OP =2a

Question 7:

The tangent to the circumcircle of an isosceles AABC at A, in which AB = AC,
is parallel to BC.

Solution:

True

Let EAF be tangent to the circumcircle of AABC.

A
£ »F

To prove EAF IBC

<EAB = £ABC

here, AB = AC

or, ZABC = ZACB ... (i) [angle between a tangent and
is chord equal to the angle made by a chord in the alternate segment]

Also, £EAB = «BCA

From eq(i) and eq(ii), we get,

2EAB = £ABC

or, EAF IBC

Question 8:

If several circles touch a given line segment PQ at a point A, then their centres
lie on the perpendicular bisector of PQ.

Solution:

False

Given that PQ is any line segment and Si, Sz, Ss, S4,... circles are touches a line
segment PQ at a point A. Let the centres of the circlesS1, Sz, Ss, Sa,... be C1 Cz, Cs,
Ca,... respectively.



P : Q

To prove centres of these circles lie on the perpendicular bisector PQ

Now, joining each centre of the circles to point A on the line segment PQ by a line
segment i.e., CiA, C2A, C3A, C4A... so on.

We know that, if we draw a line from the centre of a circle to its tangent line, then the
line is always perpendicular to the tangent line. But it not bisect the line segment PQ.

So,CiIALPQ.............. [for Sq]
CAALPQ................ [for S2]
C: ALPQ............... [for S3]
CAALPQ.....ceeeeene. [For S4]

Since each circle is passing through a point A. Therefore, all the line segments

CiA, C2A, Cs3A, C4A.... so on are coincident.

So, the centre of each circle lies on the perpendicular line of PQ but they do not lie
on the perpendicular bisector of PQ.

Hence, several circles touch a given line segment PQ at a point A, then their centres
lie

Question 9:

If several circles pass through the endpoints P and Q of a line segment PQ,
then their centres lie on the perpendicular bisector of PQ.

Solution: true

We draw two circles with centres C1 and C2 passing through the endpoints P and Q
of a line segment PQ. We know that perpendicular bisectors of a chord of a circle
always passes through the centre of the circle

Thus, the perpendicular bisector of PQ passes through C1 and Cz. Similarly, all the
circle passing through PQ will haVe their centre on perpendiculars bisectors of PQ

Question 10:
AB is a diameter of a circle and AC is its chord such that ZBAC - 30°. If the
tangent at C intersects AB extended at D, then BC = BD.



Solution:
True
To Prove, BC =BD

Join BC and OC.
Given, £BAC = 30°
= £BCD = 30°
[angle between tangent and chord is equal to angle made by chord in the alternate
segment]
ZACD = ZACO + £Z0CD= 30° + 90° = 120°
[-OC LCDand OA = OC = radius = £ZOAC = ZOCA = 30°]
in A ACD, ZLCAD + ZACD + £ADC =180°
[since, sum of all interior angles of a triangle is 180°)
=> 30° + 120° + LADC =180°
= ZADC = 180° - (30° + 120°) = 30°
Now, in ABCD £BCD = £BDC = 30°
= BC=8D
[since, sides opposite to equal angles are equal]
Exercise 9.3 Short Answer Type Questions
Question 1:

Out of the two concentric circles, the radius of the outer circleis 5 cm and the

chord AC of length 8 cm is atangent to the inner circle. Find the radius of the
inner circle.

Solution:
Let C1and C: be the two circles having the same centre O. AC is a chord that
touches the Ci at point D.

C

!
AN D¢

Join OD, OD 1 AC
Thus, AD =DC =4cm
In right-angled triangle AOD,
DO?= 52 — 42
=25-16=9



DO =3 cm
The radius of the inner circle OD =3 cm

Question 2:

Two tangents PQ and PR are drawn from an external point to a circle with
centre 0. Prove that QORP is a cyclic quadrilateral.

Solution:

Given Two tangents PQ and PR are drawn from an external point to a circle with
centre 0.

To prove QORP is a cyclic quadrilateral.
proof Since, PR and PQ are tangents.
So, OR LPRand OQ L PQ
[since, if we drawn a line from centre of a circle to its tangent line. Then, the line aIw_ays
‘ perpendicular to the tangent line)
Z ORP = LOQP = 90°
Hence, ZORP + £OQP =180°
So, QOPR is cyclic quadrilateral.
[If sum of opposite angles is quadrilateral in 180°, then the quadrilateral is cyclic]
Hence proved.

Question 3:

Prove that the centre of a circle touching two intersecting lines lies on the
angle bisector of the lines.

Solution:

Given Two tangents PQ and PR are drawn from an external point P to a circle with
centre O.

To prove the Centre of a circle touching two intersecting lines lies on the angle
bisector of the lines.

In LRPQ.

Construction Join OR, and OQ.

In APOP and APOO

£PRP = £PQO = 90° [tangent at any point of a circle is perpendicular to the radius
through the point of contact]

OR = 0Q [radii of some circle]

Since OP is common
APRP = APQO [RHS



Hence, £LRPO = QPO [CPCT]
Thus, O lies on the angle bisector of PR and PQ. Hence proved.

Question 4:

If from an external point B of a circle with centre 0, two tangents BC and BD

are drawn such that zDBC =120°, prove that BC + BD =B0i.e., BO =2 BC.
Solution:

Two tangents BD and BC are drawn from an external point B.

To prove BO =28BC
Given, £DBC =120°
Join OC, OD and BO.

Since, BC and BD are tangents.
OC LBCandOD L BD
We know, OB is a angle bisector of ZDBC.

: £0BC = £DBO = 60°

In right angled AOBC, cos60° = %%
1.8C
= 2 OB
= OB=28BC
Also, BC =8D
[tangent drawn from internal point to circle are equal]
OB=BC +8C
—= OB=BC+BD
Question 5:

In the figure, AB and CD are common tangents to two circles of unequal radii.
Prove that AB =CD

A
8
D
C
Solution:

Given AS and CD are common tangent to two circles of unequal radius



To prove AB =CD
- 8

-
-
~-
- -
~ -
- -

-
-
-
-
-
-
-
-
-

Construction: Produce AB and CD, to intersect at P

Proof: PA = PC [ the length of tangents drawn from an internal point to a circle are
equal]

PB = PD [The lengths of tangents drawn from an internal point to a circle are equal]
PA-PB=PC=PD

AB =CD

Question 6:
In the figure, AB and CD are common tangents to two circles of equal radii.
Prove that AB = CD.

Q0

Solution:
Given AB and CD are tangents to two circles of equal radii?
To prove AB =CD

o
..
..
Sea,
.
-
Yo

-
P
ar”
P
.

Construction Join OA, OC,0’'Band O'D
Proof Now, £0OAB = 90°

[tangent at any point of a circle is perpendicular to radius through the point of contact]
Thus, AC is a straight line.

Also, £0OAB + £0CD =180°

' AB||CD

Similarly, BD is a straight line

and £LO'BA = £0'DC =90°

Also, AC=8D (radii of two circles are equal)
In quadrilaterai ABCD, . LA=ZB=/4C=4£D=90°

and AC =BD

ABCD is a rectangle
Hence, AB=CD [opposite sides of rectangle are equal]



Question 7:
In the figure, common tangents AB and CD to two circles intersect at E. Prove

that AB = CD.
A

C
Solution:
Given Common tangents AB and CD to two circles intersecting at E.
To prove AB=CD

2 D
E
a B
Proof: EA=EC ... ()[The lengths of tangents drawn from an
internal point to a circle are equal]
EB=ED ....cccooiiiii, (i)

On adding eq(i) and (ii),
EA+EB=EC+ED
AB =CD

Question 8:
A chord PQ of acircle is parallel to the tangent drawn at a point R of the circle.
Prove that R bisects the arc PRQ.
Solution:
Given that Chord, PQ is parallel to the tangent at R.
To prove R bisects the arc PRQ
M R N

2 3
P v
Proof Ll= L2 [alternate interior angles]
1= 43
[angle between tangent and chord is equal to angle made by chord in alternate segment]
£2=/L3
= PR =QR (sides opposite to equal angles are equal]
= PR =QR
So, R bisects PQ.




Question 9:

Prove that the tangents drawn at the ends of a chord of a circle make equal
angles with the chord.

Solution:

To prove 21 = 22, let PQ be a chord of the circle. Tangents are drawn at the points
R and Q.

p R

Q
Let P be another point on the circle, then, join PQ and PR.
Since, at point Q, there is a tangent.
22 = £P [angles in alternate segments are equal]
Since at point R, there is a tangent
21 = £P [angles in alternate segments are equal]
Thus, 21 =22 =¢P

Question 10:

Prove that a diameter AB of a circle bisects all those chords which are parallel
to the tangent at point A.

Solution:

Given, AB is the diameter of the circle.

A tangent is drawn from point A. Draw a chord CD parallel to the tangent MAN.

M__ C
A ‘ .B

E

1
[
|
I
]
1

N+

So, the CD is a chord of the circle and OA is a radius of the circle.

2MAO = 90° [tangent at any point of a circle is perpendicular to the radius through
the point of contact]

£CEO = ZMAO [Corresponding angles]

£CEO =90°

Thus, OE bisects CD, [perpendicular from the centre of the circle to a chord bisects
the chord] Similarly, the diameter AB bisects all. Chords that are parallel to the
tangent at point A.

Exercise 9.4 Long Answer Type Questions




Question 1:

If a hexagon ABCDEF circumscribe a circle, prove that

AB + CD + EF =BC + DE + FA

Solution:
Given A hexagon ABCDEF circumscribes a circle.
A
F B
E C
D

To prove AB+ CD + EF =8C + DE+ FA

Proof AB+ CD+ EF =(AQ + QB)+ (CS + SD) + (EU + UF)
=AP+BR+CR+DT+ET+FP
=(AP + FP)+ (BR + CR) + (DT + ET)

AB+ CD + EF = AF + BC + DE
AQ = AP
QB=BR
CS =CR
DS =DT
EU=ET

[tangents drawn from an external point to a circle are equal]

Question 2:

Hence proved.

Let s denotes the semi-perimeter of a A ABC in which BC=a, CA=b and AB =
c. If acircle touches the sides BC, CA, AB at D, E, F, respectively. Prove that

BD=s-b.
Solution:



A circle is inscribed in the A ABC, which touches the BC, CA and AB.
A

B D c

Given, BC=a CA=band AB=¢C
By using the property, tangents are drawn from an external point to the circle are equal in
length.

BD=BF =x [say]
DC=CE=y [say]
and AE = AF =2 [say]
Now, BC+CA+ AB=a+b+cC
= (BD+DC)+ (CE+ EA)+ (AF+ FB)=a+ b +¢
= (x+y)+(y+2)+(z2+x)=a+b+cC
= 2(x+ y+ 2)=2s8 .
3 [2s =a+ b + ¢ = perimeter of AABC]
= S=x+y+2
= x=85-(y+ 2
=5 BD=s-b [b=AE+EC=2+Y)
' Hence proved.
Question 3:

From an external point P, two tangents, PA and PB are drawn to a circle with
centre 0. At one point E on the circle tangent is drawn which intersects PA and
PB at C and D, respectively. If PA =10 cm, find the perimeter of the triangle
PCD.

Solution:
Two tangents PA and PB are drawn to a circle with centre O from an external point P
&\a
0 P

Perimeter of APCD = PC + CD+ PD
=PC+CE+ED+PD
=PC+CA+DB+PD
=PA+ PB
=2PA=2(10)
=20cm
[ CE = CA, DE = DB, PA = PBtangents from internal point to a circle are equal]



Question 4:
If AB is a chord of a circle with centre 0, AOC is diameter and AT is the tangent
at A as shown in the figure. Prove that ZBAT = £ZACB.

C

o} g =
A T
Solution:
Since AC is a diameter line, so angle in a semi-circle makes an angle 90°.
ZABC = 90° [by property]
InAABC, LCAB + LABC + LACB =180°
{-sum of all interior angles of any triangle is 180°]
= ZCAB + LACB=180° - 90° = 90° .. (i)
Since, diameter of a circle is perpendicular to the tangent.
ie. CA L AT
LCAT = 90°
= ZCAB + £BAT = 90° .. (i)

From Egs. (i) and (i),
ZCAB + LACB= LCAB + £BAT
= LACB= £BAT Hence proved.

Question 5:

Two circles with centres 0 and 0’ of radii 3 cm and 4 cm, respectively intersect
at two points P and Q, such that OP and 0’P are tangents to the two circles.
Find the length of the common chord PQ.

Solution:

Here, two circles are of radii OP = 3 cm and PO’ =4 cm

These two circles intersect at P and Q.



Q

Here, OP and PO’ are two tangents drawn at point P.
£0PO’'= 90°
{tangent at any point of circle is perpendicular to radius through the point of contact]
Join 00’ and PN.

In right angled AOPQO’,
© (Q0’F = (OPF + (PO'F [by Pythagoras theorem]
ie, (Hypotenuse)’ = (Base)® + (Perpendicular)’
=32+ (4% =25
= 00’=5¢cm
Also, PN L OO’
LetON = x, thenNO'=5-x
In right angled AOPN,
(OPY = (ON)® + (NPF [by Pythagoras theorem]
- (NPP = 3% - x% =9 - x° ..(0)
and in right angled A PNO’,
(PO’ = (PNY + (NO’Y? [by Pythagoras theorem]
= (4f = (PN)? + (5 - x)
=5 (PNP =16~ (5~ x)° ... (i)

From Egs. (i) and (ji),
9-x2=16-(5-x)°

= 7+x°-@5+x%-10x)=0
= 10x =18
x=18
Again, in right angled AOPN,
: OP? = (ONY? + (NP} [by Pythagoras theorem]
o 32 = (1.87 + (NPP
= (NP =9-324=576
(NP)=2.4
- Length of common chord, PQ=2PN=2x24=48cm

Question 6:

In aright angle, AABC is which 2B =90°, a circle is drawn with AB as diameter

intersecting the hypotenuse AC at P. Prove that the tangent to the circle at PQ
bisects BC.

Solution:

Let O be the centre of the given circle. Suppose, the tangent at P meets BC at 0.
Join BP.



To prove BQ=QC [angles in alternate segment]
Proof ZABC =90°

[tangent at any point of circle is perpendicular to radius through the point of contact]

~.In AABC, Z1+ £5=90° [angle sum property, ZABC = 90°]
£3= /L1

[angle between tangent and the chord equals angle made by the chord in alternate

segment]

L3+ £L5=90° ()

Also, ZAPB = 90° [angle in semi-circle)

= L3+ £4=90° [£APB+ £BPC =180°, linear pair]

From Egs. (i) and (ii), we get
L3+ £5= L3+ L4

= £L5= /L4
= PQ=QC [sides opposite to equal angles are equal)
Also, QP=QB
[tangents drawn from an internal point to a circle are equal]
=5 QB=QC Hence proved.
Question 7:

In the figure, tangents PQ and PR are drawn to a circle such that ZRPQ = 30°. A

chord RS is drawn parallel to the tangent PQ. Find 42ZRQS.
Solution:



PQ and PR are two tangents drawn from an external point P.

S R
30°
Q P
PQ=PR
{the lengths of tangents drawn from an external point to a circle are equal)
= ‘ ZPQR = LQRP

[angles opposite to equal sides are equal)
Now, in APQR ZPQR + £QRP + £RPQ =180°
[sum of all interior angles of any triangte is 180°]

=> ZPQR + £PQR + 30° = 180°
o= 2 £PQR =180° - 30°
= ZPOR = 1_§_0°_é—__3g =75°
Since, SR|| QP
4SRQ = ZRQP =75° [alternate interior angles]
Also, ZPQR = £LQSR =75° [by alternate segment theorem]
in AQRS, £LQ+ LR + £8 =180°
[sum of all interior angles of any triangle is 180°)
= £Q =180° - (75° + 75°)
= 30°
ZRQS = 30°
Question 8:

AB is diameter and AC is a chord of a circle with centre 0 such that ZBAC =
30°. The tangent at C intersects extended AB at a point D. Prove that BC = BD.
Solution:

A circle is drawn with centre O and AB is a diameter.

AC is a chord such that ZBAC = 30°.

Given AB is diameter and AC is a chord of a circle with centre O, ZBAC = 30°.

Question 9:

Prove that the tangent drawn at the mid-point of an arc of a circle is parallel to
the chord joining the endpoints of the arc.

Solution:

Let mid-point of an arc AMB be M and TMT’ be the tangent to the circle.

Join AB, AM and MB.



Since, arc AM =arc MB

=> Chord AM = Chord MB
In A AMB, AM = MB
= ZLMAB = ZMBA

[equal sides corresponding to the equal angle] ...{J)

Since, TMT' is a tangent line.
: ZAMT = ZMBA

[angles in alternate segments are equal]

= ZMAB ifrom Eq. {i)]

But ZAMT and 2MAB are alternate angles, which is possible only when

AB| |TMT’

Hence, the tangent drawn at the mid-point of an arc of a circle is parallel to the chord
joining the endpoints of the arc

Hence proved.

Question 10:
In a figure the common tangents, AB and CD to two circles with centres 0 and
O’ intersect at E. Prove that the points 0, E and O’ are collinear.

Solution:



Joint AO,OC and O'D, O’B.
Now, in AEQ’D and AEQ’B,

0D=08 (radius]
OE=0E - [common side]
ED=EB

[since, tangents drawn from an external point to the circle are equal in length]

AEQ'D = AEO'B [by SSS congruence rule]
=b " LO'ED= £O’EB
Q’E is the angle bisector of £ZDEB. oxoll]
Similarly, OE is the angle bisector of ZAEC.
Now, in quadrilateral DEBO’,
ZO'DE = LO'BE = 90°

[since, CED is a tangent to the circle and O’D is the radius, i.e.,0’D L CED]
= LO'DE + £O'BE =180°
ZDEB + £DO’B=180° [since, DEBOQ’is cyclic quadrilateral] ... (i)
Since, ABis a straight line.
x ZAED + £DEB =180°

= ZAED + 180° - £DO'B = 180° [from Eq. (ii)]
= ZAED = ZDO'B ... (i)
Similarly, ZAED = LAOC -.(iv)
Again from Eq. (ii), ZDEB =180° - £DO'B

Divided by 2 on both sides, we get
% ZDEB = 90° - % ZDO'B

= ZDEO’ = 90° — 5‘. ZDO'B V)

[since, O'E is the angle bisector of ZDEBi e., %ADEB = £DEQ]
Similarly, ZAEC =180° - ZAOC



Divided by 2 on both sides, we get
%AAEC =90° - % ZAOC

= 4AEO=90°-%4AOC i)

[since, OE is the angle bisector of ZAEC i.e., % ZAEC = LAEQ]

1
Now, ZAED + ZDEQ’ + LAEO = LAED + (90° - % zoo's)+ (90° -3 onc)

= ZAED + 180° — % (£DO'B + LAOC)

= ZAED + 180° - % (LAED + ZAED) [from Egs. (i) and (V)]

= ZAED + 180°—%(2x ZAED)

= LAED + 180° — ZAED =180°
& LAEO + LAED + £DEQ' =180°
So, OEQ’ is straight line.
Hence, O, E and O’ are collinear. Hence proved.

Question 11:
In the figure, 0 is the centre of a circle of radius 5 cm, T is a point such that OT
=13 and OT intersects the circle at E, if AB is the tangent to the circle at E, find
the length of AB.

P

\

Q
Solution:
Given, OT =13 cmand OP =5cm
Since, if we drew a line from the centre to the tangent of the circle. It is always
perpendicular to the tangent i.e., OP LPT.




o —— — -

In right angled AOPT, OT2 =OP? + PT? 2
[by Pythagoras theorem, (hypotenuse)’ = (base)® + (perpendicular)‘]

= | PT? = (13 - (5F =169 -25=144
= PT=12cm
Since, the length of pair of tangents from an external point T is equal.
& QT =12cm
Now, TA =PT - PA .
= TA =12 - PA (1)
and 78 =QT -QB )
= 8B =12-QB ...(ii}
Agaln using the property,length of pair of tangents from an external point is equal.
K PA= AE andQB=EB .. (iii)
OT =13cm .
=0T-0E [.OE = 5cm =radius]
= ET=13-5
=5 ET = 8cm
Since, ABis a tangent and OE is the radius.
% OE 1L AB
= ZOEA = 90°
ZAET =180° — ZOEA [linear pair]
- ZAET = 90°
Now, in right angled AAET,
(AT = (AE) + (ET)® [by Pythagoras theorem]
= (PT - PAY = (AE)? + (8)°
= (12 - PA? = (PAY? + (8Y (from Eq. (ii)]
= 144 + (PAP —24-PA =(PAY + 64
= 24-PA=80
10
PA=-—cm
= 3
=10¢m (from Eq. (ii)]
Join OQ. -
Simitarly BE = 3cm
Hence, AB= AE + EB
10 . 10
e+ —
3 3
- Qg
3

Hence the requued length ABis %Qcm

Question 12:

The tangent at a point C of a circle and a diameter AB when extended intersect
at P. If zZPCA =110°, find 2CBA.
Solution:

Here, AB is the diameter of the circle from point C and a tangent is drawn which
meets at a point P.



Join OC. Here, OC is radius.
Since, tangent at any point of a circle is perpendicular to the radius through point of contact
circle.
’ OC LPC
£ZPCA =110° [given]
ZPCO + £OCA =110°
90° + £LOCA =110°
ZLOCA =20°
OC = OA = Radius of circle
ZLOCA = LOAC =20°
[since, two sides are equal, then their opposite angles are equal]
Since, PC is a tangent, s0 £ BCP = £CAB=20°
[angles in a alternate segment are equal]

by Lz
2

Jo

In APBC, ZP+ LC + LA=180°
ZP =180° — (£LC + ZA)
=180° - (110° + 20°)
= 1800 L 1300 - 500
in APBC, ZBPC + £PCB + £PBC =180°
[sum of all interior angles of any triangle is 1807

= 50° + 20° + £PBC =180°

= ZPBC =180° - 70°
= ZPBC =110°
Since, APBis a straight line.

£ PBC + £CBA = 180°
£CBA =180° - 110° =70°

T

Question 13:

If an isosceles AABC in which AB = AC =6 cm, is inscribed in a circle of radius
9 cm, find the area of the triangle.

Solution:

In a circle, AABC is inscribed.

Join OB, OC and OA.



Conside AABO and AACO
[given]
[radii of same circle]

AQ is common.

& AABO = AACO ' [by SSS congruence rule]
= L1=L2 [CPOT]
Now, in AABM and AACM,
AB = AC [given]
L= 22 ~ [proved above]
AM is common.
AAMB = AAMC [by SAS congruence rule]
=b LAMB = £LAMC . [CPCT)
Also, ZAMB+ £AMC = 180° [linear pair}
= £AMB ="90°

We know that a perpendicular from centre of circle bisects the chord.
So, OA is perpendicular bisector of BC.

Let AM = x, thenOM =9 - x [-OA = radius = 8 cm]
In right angled AAMC, AC2? = AM? + MC? [by Pythagoras theorem]
ie., (Hypotenuse)? = (Base)? + (Perpendicular)®
= MC? = 6° - x° i)
and in right AOMC, 0C? =OM? + MC? [by Pythagoras theorem]
- MC? =9% - (9-x) ....(ii)

From Egs. (i) and (i), 62 —x2 =9% - (9~ x)

= 36- 2% =81-(81+ x* - 18x)

= 36=18x = x =2

AM=x=2

In right angled AABM, AB? = BM? + AM? [by Pythagoras theorem)

6% = BM? + 2°
= BM? =36-4=32
BM = 42

R

BC =2 BM = 8V2 cm
Area of AABC = L% Base x Height

x BC x AM

x 8v2 x 2= 842 cm?
Hence, the required area of AABC is 8v2 cm?.

=N =



Question 14:
Ais a point at a distance of 13 cm from the centre O of a circle of radius 5 cm.
AP and AQ are the tangents to the circle at P and Q. If atangent BC is drawn at

a point R lying on the minor arc PQ to intersect AP at B and AQ at C, find the
perimeter of the AABC.
Solution:

Given Two tangents are drawn from an external point A to the circle with centre 0,

OA =13cm
Tangent BC is drawn at a point R. radius of circle equals Scm.
To find perimeter of AABC.
Proof ZOPA = 90°
[tangent at any point of a circle is perpendicular to the radius through the point of contact]
OA? =0P? + PA? [by Pythagoras theorm]
(13F = 5% + PA®
= PA? =144 = 12°
= PA=12cm
Now, perimeter of AABC = AB + BC + CA

=(AB + BR) + (RC + CA)
=AB+ BP+CQ+CA
[-BR = BP, RC = CQtangents from internal point to a circle are equaij
= AP + AQ
=2AP
=2(12)
=24cm
[AP = AQ tangent from mternal point to a circle are equal]
Hence, the perimeter of AABC =24 cm.



