Unit 9 (Circles)

Exercise 9.1 Multiple Choice Questions (MCQs)

Question 1:

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

(&) 3cm (b) 6 cm (c)9cm (d)1lcm

Solution:

(b) Let O be the centre of two concentric circles G and C,, whose radii are p =4 cm and r
=5 cm. Now, we draw a chord AC of circle C,, which touches the circle C, at B.

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

Ca
Now, in right angled AOBC, by using Pythagoras theorem,
OC?=BC*?+B0O?
[+(hypotenuse)® = (base}® + (perpendicular)
= : 52=BC? + 4°
= BC?=25-16=9 = BC =3cm
Length of chord AC =2BC=2x3=6cm

?]

Question 2:
In figure, if ZAOB =125°, then £ZCOD 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.



ie. ZAOB + £COD = 180°
= 2£COD = 180° — 2AOB
=180° — 125° = 55°

Question 3:

In figure, AB is a chord of the circle and AOC is its diameter such that ZACB =50°. If AT is
the tangent to the circle at the point A, then £BAT is equal to

(a) 45° (b) 60° (c) 50° (d) 55°
Solution:

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

So, ZABC =90
In AACB, LA+ £ZB+ £C =180°
[since, sum of all angles of a triangle is 1807]
ZA+ 90° + 50° =180°
ZA+140=180
ZA=180° - 140° = 40°
ZAor Z0AB = 40°

Now, AT is the tangent to the circle at paint A. So, OA is perpendicular to AT.

T

& ZOAT = 90° [from figure]
=» ZOAB + £BAT = 907

On putting £0AB = 40°, we get

= £ BAT = 90° - 40° = 507

Hence, the value of ZBAT 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

# 1Taem /°
A

Thus, quadrilateral POOR is formed.

oQ LQP [since, APis a tangent line)
In right angled APQO, OP? =0Q% + QF?

= 132 = 5% + QP?

= OF? =165 - 25 =144

= QP =12 cm

Now, area of AOQP = % ®x QP % Q0

=%><12><5=3ocn-:E

Area of quadrilateral QORP =2 AOQP
=2 x 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 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, Z0AY = 80°
[Tangent and any point of a circle is perpendicular to the radius through the point of
contact]
ACAY + AQED = 180° [-sum of cointerior is 180°)
= AQED =180°
Also, AE = 8cm. Join OC
Now, in right angled AOEC, 0OC?=0E?+EC?
= EC®=0C?-0E*? [by Pythagoras theorem)
=5%-3°2
[+ OC = radius = 5¢cm, OF = AE — AQ =8~ 5=3cm]
=25-89=16
=3 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 figure, AT is a tangent to the circle with centre 0 such that OT =4 cm and £ZOTA = 30°.
Then, AT is equal to

a
30°
A T
(@) 4 cm (b) 2cm (c) 2v3cm (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.

i ZOAT = 90°
AT
In AQAT, cos30°= _—
ar o
J3 AT i i
ey : o
= AT =23em 7 a0 T

Question 7:
In 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 £ZPOQ is equal to



(a) 100° (b) 80° (c) 90° (d) 75°

Solution:

(a) Given, LQPR =50°

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

& £OPR = 90°
= Z0PQ + £QFR = 90° [from figure]
= £0PQ = 90° - 50° = 40° [+ £QPR = 507

Now, OF = 00 = Radius of circle
" Z00QP = £0P0 = 40°
[since, angles opposite to equal sides are equal]

In AQPQ, 20+ £P+ £Q =180°
[since, sum of angles of a triangle = 1807
= £0 =180° - (40° + 40°) [ 2P = 40° = £Q)
= 180° - 80° = 100°
Question 8:

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

A
1\
P <]
/
8
(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= £PAB=8 (say]
In APAB, LP+ £A+ £ZB=180°
[since, sum of angles of a triangle = 1807
50°+ 6+ 06=180°
20 =180° - 50° =130°
0=65°
0, OA LPA

[since, tangent at any point of a circle is perpendicular to the radius through the
point of comtact]

2400

LPAD = 890°

ZPAB + £BAD = 90°

65° + £LBAQ = 90°
£LBAD = 90° - 65° =25°

48 0-

Question 9:

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

(a)3v3cm (b) 6 cm (c)3cm (d)y3v3cm

Solution:

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



Join OA and OP.

Also, OF is a bisector line of £APC.

£ APO = £CPO = 30°
Also, OA L AP

Tangent at any point of a circle is perpendicular to the radius through the point of contact.
) . OA_ 3
In right angled AOAP, tan30 T
_1- = --1
& 73~ #p
= AP = 3J3cm

Hence, the length of each tangent is 3v3 cm.

Question 10:

In figure, if PQR is the tangent to a circle at Q whose centre is 0, AB is a chord parallel to PR
and £ZBQR = 70°, then LAQB is equal to

A B
a
70°
P Q R
(a) 20° (b) 40° (c) 35° (d) 45°
Solution:
(b) Given, AB||PR
A D
0
70°
P Q R
£ZABQ = £BQR =T70° [alternate angles]
Also, QD is perpendicular to AB and QD bisects AB. .
In AQDA and AQDE, £0DA = £ZQDB [each 907
AD=8BD
QD =0QD [common side]
: AADQ = ABDQ {by SAS similarity criterion]
Then £0AD = £QBD [CPCT] ...()
Also ZABQ = £BOR [atternate intericr angle]
7 ZABQ =70° [ £BQR =707
Hence, £LQAB=T0° [from Eq. (i}]
Now, in A ABQ, ZA+ £B+ £Q=180°
= Z£0 =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 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.



=T =y -

ie., ZAOB = 80°
As 0OA = OB = Radius of the circle
i Z0AB = £0BA = 60
The tangent at points A and 8 is drawn, which intersect atC.
We know, OA L AC and OB L BC.

Z0AC = 90°, £Z0BC = 90°

= ZOAB + £BAC =90°

and £0BA + £ABC = 90°

= £BAC = 90° - 60° = 30°

and £ ABC = 90° - 60° = 30°

In A ABC, ZBAC + ZCBA + £LACB =180°

[since, sum of all interior angles of a triangle is 130“]

= £ACB =180° - (30F + 30°) = 120°
Question 2:
The length of tangent from an external point P on a circle is always greater than the radius of
the circle.
Solution:

False

Because the length of 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 tangent from an external point P on a circle with centre 0 is always less than
OP.

Solution:

True

PT is a tangent drawn from external point £. Join OT.
OrLPr
Sa OFPT is a right angled triangle formed.

In right angled triangle, hypotenuse is always greater
than any of the twa sides of the triangle. P ‘

OP=>PT

or PT<OP i
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 angle between two tangents drawn from a point P to a circle of radius a and centre O is
90°, then OP = a V2.

Solution:

True

From peint P, two tangents are drawn,
Given, OT=a

Also, line OF bisects the £RPT.
i, LTPO = £RPO = 45°
Also, oT LPT

Infight angled AOTP,  sinds® = 21

= nf opeaf
e P

Question 6:

If 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
Frem point P, two tangents are drawn.

Given, OT=a
Also, line OF bisects the ZRPT.
y ZTPQ = £RPO = 3F

Also, OoT LPT
In right angled AQTP,
8in30° = ar
OP
1 8
= ik =il
2 OFP
= 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.
E« A £
8 C
To prove EAF || BC
ZEAB = £ ABC
Here, AB = AC
= ZABC = £ZACB ]
[angle between tangent anc is chord equal to angle made by chord in the alternate
segment]
o Also, ZEAB= £BCA il
From Eqgs. (i) and (i), we get
ZEAB= £ ABC
= EAF || BC

Question 8:

If a number of 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 S; Sy, S3, Sy,... circles are touch a line segment PQ

at a point A, Let the centres of the circlesS; S, Sz, Sy,... be C; Cy, C3, Cy,... respectively.

P

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

Now, joining each centre of the circles to the point A on the line segment PQ by a line
segmenti.e., C1A, C,A, 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, C,ALPQ [forS,]

C.ALPQ [forS,]

C,ALPQ [forS,]

C,ALPQ (forS,]
.. 300N,

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

C1A, CoA, C3A, C4A.... so on are coincident.

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

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

Question 9:
If a number of circles pass through the end points P and Q of a line segment PQ, then their
centres lie on the perpendicular bisector of PQ.

Solution:

True :

We draw two circle with centres C, and C, passing through the

end points P and Q of a line segment PQ. We know, that

perpendicular bisectors of a chord of a circle always passes ﬂ
through the centre of circle. P . A

™
Thus. perpendicular bisector of PQ passes through C, and C,.
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 + £0CD=30° + 90° =120°
' [-0C LCDand OA = OC = radius = £0AC = Z0CA = 30°]
In & ACD, £LCAD + £ACD + £ADC =180°
[since, sum of all interior angles of a trlangle is 180°]
= a0° + 120° + £ADC =180°
= ZADC =180° - (30° + 120°) = 30°
Now, in ABCD £ZBCD = £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 circle is 5 cm and the chord AC of
length 8 cm is a tangent to the inner circle. Find the radius of the inner circle.

Solution:

Let C, and C, be the two circles having same centre O. AC is a chord which touches the G
at point D.



.

A<D _c

Join OD.

Also, OD L AC

AD=DC =4cm [perpendicular line OD bisects the chord]

In right angled AAOD, 0A? = AD? + DO? . ,
[by Pythagoras theorem, i.6., (hypotenuse)® = (base)® + (perpendicular)’]

= DO = 5° - &
=25-16=9
= DO =3cm

. Radius of the inner circle 0D = 3cm

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 cyciic quadrilateral.
proot Since, PR and PQ are tangents.
So, OR LPRand 00 1L PQ
[since, if we drawn a line from centre of a circle to its tangent line. Then, the line always
' perpendicular to the tangent ling]

£ ORP = £00QP = 90°
Hence, £LORP + £OQFP =180°
So, QOPA is cyclic quadrilateral.
[ sum of oppasite 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 0.

Q

To prove 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

£PRO = 2£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



APRO = APQO [RHS]

Hence,  ZRPO = £QPO by CPCT]
Thus, O lies on angle bisecter 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 = B0 i.e., BO =2 BC.
Solution:

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

To prove BO =2BC
Given, ZDBC =120°
Join OC, OD and BO.

Since, BC and BD are tangents.
s OC LBCand QD LBD

We know, OB s a angle bisector of ZDBC.
: £0BC = £DBO = B0°

X £E
In right angled AQBC, cos60° = o
1.8
- 2 OB
= 0B=2BC
Also, BC =8D
[tangent drawn from internal paint to circle are equal]
0B=BC +8C
= OB =BC + BD
Question 5:

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

A
2]
D
C
Solution:

Given AS and CD are common tangent to two circles of unequal radius
To prove AB =CD
- 8

s

L 2
G
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]
Also, PB =PD
[the lengths of tangents drawn from an internal point to a circle are equal]
PA-PB =PC-PD
AB =CD Hence proved.
Question 6:

In 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

B

G

Construction Join OA, 0C,0'Band 0D
Proof Now, £0AB = 80°

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

Also, L0OAB + £0CD = 180°
AB||CD
Similarly, 80 is a straight line
and £O'BA = £0°DC = 80°
Also, AC =8D [radii of two circles are equal]
In quadrilaterai ABCD, . ZA=ZB=LC=2D=80°
and AC =BD
ABCD is a rectangle
Hence, AB=CD [opposite sides of rectangle are equal]
Question 7:
In figure, common tangents AB and CD to two circles intersect at E. Prove that AB = CD.
4 D
o E
o B
Solution:
Given Common tangents AB and CD to two circles intersecting at E.
To prove AB =CD
4 D
E
° B
Proof EA=EC i)
[the lengths of tangents drawn from an internal point to a circle are equal]
EB=ED (i)

On adding Egs. (i) and (i), we get
EA +EB=EC + ED
= AB=CD Hence proved.

Question 8:

A chord PQ of a circle is parallel to the tangent drawn at a point R of the circle. Prove that R
bisects the arc PRQ.

Solution:

Given Chord PQ is parallel to tangent at R.

To prove R bisects the arc PRQ



P
Proof L1=£2 [alternate interior angles)
L1=4£3
[angle between tangent and chord is equal to angle made by chord in alternate sagment]
£2=1,3
= PR=QR [sides opposite to equal angles are equal]
= PR=QR
S0, 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 £1 = £2, let PQ be a chord of the circle. Tangents are drawn at the points R and
Q.

P A

Q

Let P be another point on the circle, then, join PQ and PR.

Since, at point Q, there is a tangent.
Yy L2 =/LP [angles in alternate segments are equall

Since, at point A, there is a tangent.
: L1=4£P [angles in alternate segments are equal]

Zl=4£2= 4P Hence proved.

Question 10:

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

Solution:

Given, AB is a diameter of the circle.

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

M+ ¢

E

1
1
I
i
]
]
N+ )
So, CDis a chord of the circle and OA is a radius of the circle.
ZMAQO = 90° .
[tangent at any point of a circle is perpendicular to the radius through the point of contact]
ZCEQ = £MAD [corresponding angles]
ZCEQ = 90°

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

D
To prove AB + CD + EF =8C + DE+ FA
Proof AB+ CD+ EF = (AQ + QB)+ (CS + SD) + (EU + UF)
=AP+BR+CR+DT+ET+FFP
= (AP + FP)+ (BR + CR) + (OT + ET)

AB+CD + EF = AF + BC + DE

AQ = AP

QB=8R

Cs=CR

DS =0T

EU=ET
[tangents drawn from an external point to a circle are equal]
Hence proved.

Question 2:

Let s denotes the semi-perimeter of a A ABC in which BC = a, CA=b and AB = c. If a circle
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 7] c

Given, BC=aCA=band AB=c
By using the property, tangents are drawn from an external paint to the circle are equal in
length,

BD=BF==x [say]
DC:CE:y [535(]
and AE=AF =2 [say)
Now, BC+CA+ AB=a+b+c
= (BDO+ DC)+ (CE+ EA)+ (AF+ FB)=a+ b +c
= {x+ Y+ (y+2)+(z+x)=a+b+c
= 2(x+ y+2)=28 ,
= [+2s =a+ b + ¢ = perimeter of AABC]
= S=x+y+2
= x=5-(y+ 2)
= BD=s-b [b=AE+EC=2z+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 trianlge PCD.

Solution:

Two tangents PA and PB are drawn to a circle with centre 0 from an external point P



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

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

Cc
o - NS
A T
Solution:

Since, AC is a diameter line, so angle in semi-circle makes an angle 90°.

LABC =907 [by property]
In AABC, ZLCAB+ £LABC + £ACB=180°

[ sum of all interior angles of any triangle is 180°]
= ZCAB + ZACB =180° - 90° = 90° .00
Since, diameter of a circle is perpendicular to the tangent,
i.e. CALAT
LCAT = 90°
= LCAB+ £BAT = 90° )]

From Egs. (i) and (i),
ZCAB+ £LACB= £CAB + £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 O'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.

p

Q

Here, OP and PO’ are two tangents drawn at point P,
£ 0PO'= 907
[tangent at any point of circle is perpendicular to radius through the peint of contact]



Join OC" and PN.
In right angled AOPQ’,

OC'F = (OPF + (PO'Y [by Pythagoras theorem]
ie. (Hypotenuse)’ = Base)’ + (Perpendicular)®
=(3F + (4% =25
= C0'=5cm
Also, PN 100"
LetON = x, thenNO'=5-x
In right angled AOPN,

(OPF = (ONY? + (NP [by Pythagoras theorem]
= (NPR =3 —x*=9-x° )
and in right angled A PNC",

(PO'R = (PNP + (NO'F [by Pythagoras theorem]
= (4F = (PN + (5 - =¥
= (PN =16 — (5 — x)° i)

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

= 7+x%-(@5+x% -10x)=0
= 10x =18
x=18
in, in right angled AOPN,
e .l i OP? = (ON) + (NP)? [by Pythagoras thearem}
= P =(1.87 + (NPY
= (NP =9-324=576
(NP)=2.4
~Length of common chord, PQ=2PN=2x24=4B8cm

Question 6:

In a right angle AABC is which £B = 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=0QC [angles in alternate segment]
Proof LABC = 90°

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

~In AABC, A1+ £5=190° [angle sum property, ZABC = 90°
£3=.

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

segment]

Lk £3+ £5=90° ()

Also, Z£APB = 90° [angle in semi-circle)

= £3+ £4=90° [£APB+ £BPC = 180° linear pair]

From Eaqs. {i) and (i), we get
L3+ £5=£3+ £4

= £5= L4
= PQ=0C [sides opposite to equal angles are equal
Also, QP=QB

[tangents drawn from an internal point to a circle are equal]
= QB=QC Hence proved.
Question 7:

In 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 the ZRQS.

Solution:

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



3o
Q [
PQ =PR
[the lengths of tangents drawn from an external point to a circle are equal)
= ' ZPQR = ZQRP

[angles opposite to equal sides are equal]
MNow, in APQR £PQR + £LQRP + £RPQ =180°

[sum of all interior angles of any triangle is 180°]

= ZPQR + ZPQR + 30° = 180°
= 2 £PQR =180° - 30°
= ZPOR = M = 75%
Since, SR QP
Z8RQ = ZRQP =75° [alternate interior angles)
Also, ZPOR = £Q5R =75° [by alternate segrment theorem]
in AQRS, L0+ £R+ £8 = 180°
[sum of all interior angles of any triangle is 1807
= 20 = 180° - (75° + 75°)
= 30°
£RQS = 30°
Question 8:

AB is a 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 a diameter and AC is a chord of circle with certre 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 end points 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 & AMB, AM = MB

= ZMAB = £ MBA

{equal sides corresponding to the equal angle] ...(i)

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

[angles in alternate segments are equal]

= £MAB Ifrom Eq. (i}]

But ZAMT and £MAB 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 end points 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.
A

Solution:

Joint AD,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]

AEO'D = AEO'B [by 5SS congruence rule]
= LOED = £O'EB
O’E is the angle bisector of ZDEB. (1)
Similarly, OF is the angle bisector of ZAEC.
Now, in quadriiateral DEBO’,
LO'DE = £O'BE = 80°

[since, CED is a tangent to the circle and O'D is the radius, /.&.,0’'D L CED)
= ZLO'DE + £O'BE =180°
£DEB + £DO’'B=180° [since, DEBQO'is cyclic quadrilateral] ... (i}
Since, AB s a straight line.
! ZAED + £DEB = 180°

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

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

= £DEQ’ = 90° - % 2DOB )

[since, O'E is the angle bisector of ZDEBi.e., %zu&a = LDEO/]
Similarly, ZAEC =180° — ZA0C

Divided by 2 on both sides, we get
%;:A.Ec =90° - % ZAOC

= mEO=QD°—%AAOC V)

[since, OF is the angle bisector of ZAEC le., % LAEC = ZAEO)

;
Now. ZAED + ZDEO’ + ZAEO = ZAED + [gm —% mo's} (gov -3 onc)

—~ ZAED + 180° — % (£DO'B + £AOC)

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

= ZAED + 1au=-£.{2>< ZAED)

= ZAED + 180° — ZAED =180°
ZAEQ + £LAED + £LDEQ" =180°

So, OEQ'is straight line.
Hence. O, E and Q" are collinear, Hence proved.

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



Solution:
Given, OT =13 cmand OP =5cm

Since, if we drawn a line from the centre to the tangent of the circle. It is always
perpendicular to the tangent i.e., OP_LPT.

e

In fight angled AOPT, OT? =OP? + PT? 2
[by Pythagoras theorem, (hypotenuse)® = (base)® + (perpendicutar)’]
= PT? = (137 - (5 =169 -25=144
= PT =12¢cm
Snnce, the length of pair of tangents from an external point T is equal.
o QT =12cm
Nm, TA =PT = PA .
= TA=12-PA i)
and T8 =QT-QB )
= B =12-Q8 iy
Agaln using the property,length of pair of tangents lrom an external point is equal.
PA=AE andQB= - (iiiy
OT =13cm
ET=0T-0E [+.OE = 5cm =radius]
= ET=13-5
= ET = 8cm
Since, ABis a tangent and OE is the radius.
OE L AB
= Z0EA = 90°
LAET =180° — £ZOEA llinear pair]
= ZAET = 90°
Now, in right angled AAET,
(AT = (AE + (ETF [by Pythagoras theorem|
- (PT — PAP = (AE? + (8)°
= (12 — PAR = (PAP + (8)° (from Eq. (iii)]
= 144 + (PAF — 24 PA =(PAF + 64
= 24-PA =80
= PA = -1-gcm
3
AE = 1—§cm {from Eq. {ii}]
Join0Q. ;
Similarly =10
Hence, AB= AE + EB
_10 10
v gk
3 3
=%em
3

Hence the required length ABis %{)cm.

Question 12:

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

Here, AB is a 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

Naw, ZPCA=110° [given]
= £LPCO + LOCA=110°

=* a0° + £ OCA =110°

= L0CA =20°

0OC = 0A = Radius of circle
ZOCA = Z0AC =20°
[since, two sides are equal, then their opposite angles are equall

§ =

Since, PC is a tangent, so £ BCP = £CAB=2(0F
[angles in a alternate segment are equal
In APBC, EP+ ZC + ZA=18B0°
ZP =180 — (£C + £A)
=180° — (110° + 20°)

=180° - 130° = 50°
In ARPBC, ZBPC + £PCB + £PBC =180°
[sum of all interior angles of any triangle is 1807
= 50¢ + 20° + £PBC =180°
= ZPBC =180° - 70°
= ZPBC =110°

Since, APB s a straight fine.
£ PBC + £CBA =180°
= £CBA =180° - 110° =T0°

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= 22 [CPOT]
MNow, in AABM and AACM,
AB= AC [given]
L= 12 ~ [proved above]
AM is commaon,
AAMB = AAMC [oy SAS congruence rule]
= ZAMB = £AMC . [CPCT]
Also, ZAMB+ £ AMC =480° [linear pair]
= £AMB =307

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 = 9 cm]
In right angled AAMC, AC? = AM? + MC? [by Pythagoras theorem]
ie., (Hypotenuse)? = (Basef’ + (Perpendicular)®

= MC? =6 - x* i)
and in right AOMC, 0C% = OM?® + MC? [by Pythagoras theorem]

= MC? =9% - (9—xF il



From Egs. (i} and (ii), -x2=0-(9-

= 36-x° =81—{B1+:¢ -18x)

- 3B=18r = x=2

AM=x=2

In right angled AABM, AB? = BM? + AM? [by Pythagoras theorem]
6 = BM? + 2°

= BM? =36-4=32
BM = 42

4

BC =2 BM = 82 cm
Area of AABC = 1 x Basex Height

2

=1 xBC x AM

2

= 2 xB2 x2=8V2 ot

Hence, the required area of AABC is 8y2Z cm?.

Question 14:
A is a point at a distance 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 a tangent 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 A. radius of circle equals Scm.
To find perimeter of AABC.
Proof ZOFA = 80°
[langent at any point of a circle is perpendicular to the radius through the point of contact]
0A? =0F® + PA® [by Pythagoras theorm)
(13 = 5% + PA*
= PA? =144 = 12°
= PA=12cm
Naw, perimeter of AABC = AB + BC + CA

=({AB+ BR)+ (RC + CA)
=AB+ BP+CQ+CA
[~BA = BP, AC = CQtangents from internal paint to a circle are equal
= AP+ AQ
=2 AP
=2(12)
=24cm
[AP = AQ tangent from Internal point to a circle are equall
Hence, the perimeter of AABC =24cm.



