CHAPTER

CIRCLES

Syllabus

> Tangent to a circle at point of contact.

1. (Prove) The tangent at any point of a circle is perpendicular to the radius through the point of contact.
2. (Prove) The lengths of tangents drawn from an external point to a circle are equal.
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A tangent to a circle is a line that intersects the circle at one point only.
The common point of the circle and the tangent is called the point of contact.

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.

A tangent to a circle is a special case of the secant when the two end points of the corresponding chord are
coincide.

There is no tangent to a circle passing through a point lying inside the circle.
There are exactly two tangents to a circle through a point outside the circle.
At any point on the circle there can be one and only one tangent.

The tangent at any point of a circle is perpendicular to the radius through the point of contact.

Tangent Line

Point of Contact

The lengths of the tangents drawn from an external point to a circle are equal.
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In the figure, PA = PB.

Know the Facts

» The word 'tangent' comes from the Latin word 'tangere', which means to touch and was introduced by the Danish

mathematician Thomas Fincke in 1583.

» The line containing the radius through the point of contact is also called the 'normal' to-the circle at that point.
» In two concentric circles, the chord of the larger circle, which touches the smaller circle, is bisected at the point of

contact.

How- F b done on
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In the given figure if PR = 12 cm, OP = 5 cm and
OQ = 4 cm, find RO.

Sol. StepI: OP L RP (as.radius is L to tangent

at point of contact)

In‘right triangle OFPR,
OR? = OF* + PR?
OFR® - 52 + 127
OR? =25+ 144
OFR? = 169

or, OR= 169 - 13

Step II : Similarly, in right triangle OCR,
OR? = O+ QF?

QR? = OR? - O’
QR? = 132 - 42
or, (QRF - 169 - 16
QF? = 153
or, OR- V153 cm. - 3V17 cm

‘; Objective Type Questions
i

(1 mark each)

[A] Multiple Choice Questions :

Q. 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 the tangent to the other circle is :

(a) 3cem (b) 6 cm
(c) 9em (d) 1cm
[NCERT Exemp.]

Sol. Correct option : (b)
Explanation : Let C;, C, be two concentric circles
with their centre C.

Chord AB of circle C, touches C; at P

AB is tangent at P and PC is radius
CP 1L AB
Given, ZP =90°,CP =4 cmand CA =5 cm
. Inright angle APAC,
AP? = AC? - PC?
=542
=25-16
=9
= AP =3awm

Perpendicular from centre to chord bisects the
chord.

AB = 2AP
=2X3
=6cm.
Q. 2. In the given figure, if ZAOB = 125°, then ZCOD
is equal to :
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(a) 62.5° (b) 45°
(c) 35° (d) 55°
A
NA Y
D C

+ [R [NCERT Exemp.]
Sol. Correct option : (d)
Explanation : Since, quadrilateral circumscribing a

circle subtends supplementary angles at the centre
of the circle.

ZAOB + £ZCOD = 180°

5 £LPQO = 90°
.. By Pythagoras theorem,
PQ?* = OP* - OQ*
=13*-5" = 169-25 = 144
PQ=12cm
AOPQ = AOPR
.. Area of AOPQ = area of AOPR
[Since, congruent figures are equal in areas]
Area of quadrilateral QORP = 2 area of AOPR

=

[SSS congruence]

=2X % base X height

= RP X OR
=12x%x5
= 60 cm?

Q. 5. At one end A of 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 :

125° + £COD = 180° (a) 4cm (b) 5cm
ZCOD = 180° - 125° = 55° (c) 6em (d) 8cm
Q. 3. In the given figure, AB is a chord of the circle and + |U/[NCERT Exemp.]
AOC is its diameter, such that ZACB = 50°. If AT is Sol. Correct option : (d)
the tangent to the circle at the point A, then ZBAT Explanation : XAY is tangent and AO is radius at
is equal to : contact point A of circle.
(a) 65° (b) 60° B
() 50° (d) 40°
50°
(0] B
<
A T = AO =5cm
[NCERT Exemp.] <. ZOAY =90°

Sol. Correct option : (c)

Explanation : Since, the angle between chord and
tangent is equal to the angle subtended by the same
chord in alternate segment of circle.
= ZBAT = 50°.

Q.4.

From a point P which is at a distance of 13 cm from
the centre O of a circle of radius 5 cm, the pair of
tangents PQ and PR to the circle are drawn. Then
the area of the quadrilateral PQOR is :

(b) 65 cm?

(d) 32.5 cm?

(@) 60 cm?
(¢) 30 cm?

CD is another chord at distance (perpendicular) of 8
cm from A and CMD || XAY meets AB at M.
Join OD.
OD =5cm
OM =8-5=3cm
ZOMD = ZOAY = 90°
Now, in right angled AOMD
MD? = OD* - MO?
=5-3
=25-9
=16
= MD =4cm
We know that, Perpendiculars from centre O of
circle bisect the chord.
-.CD =2MD
=2x4
=8cm.
Hence, length of chord, CD = 8 cm.

Q. 6. In the given figure, AT is a tangent to the circle
+ [U/[NCERT Exemp.] with centre ‘O’ such that OT = 4 cm and ZOTA
Sol. Correct option : (a) = 30°. Then AT is equal to :
Explanation : PQ is tangent and QO is radius at (@) 4cm (b) 2cm
contact point Q. () 2J3cm (d) 43 cm
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A
P<)
R
[NCERT Exemp.]

[NCERT Exemp.]
Sol. Correct option : (c)

Explanation : Join OA. OA is radius and AT is
tangent at contact point A.

ZOAT = 90°,
Given that, OT =4cm
AT base
Now, —=———— = cos 30°
4 hypotenuse
= AT=4><§=Z\/§cm.

Q. 7. In the given figure, ‘O’ is the centre of 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°
P
0 R
O
Q
[NCERT Exemp.]

Sol. Correct option : (a)
Explanation : OP-is radius and PR is tangent at P.
So, ZOPR =90°
= ZOPQ + 50°="90°

= Z0PQ = 90° - 50°
= Z0OPQ = 40°
In AOPQ,
OP = 0Q [Radii of same circle]

5 ZQ = ZOPQ = 40°
[Angle opposite to equal sides are equal]
But, ZPOQ = 180° - £P - £Q
= 180° — 40° - 40° = 180° — 80° = 100°
= ZPOQ = 100°.

Q. 8. In the given figure, if PA and PB are tangents to
the circle with centre O such that ZAPB = 50°,
then ZOAB is equal to :

(a) 25° (b) 30°
(c) 40° (d) 50°

Sol. Correct option : (a)
Explanation : In AOAB, we have
OA = OB [Radii of same circle]
.. ZOAB = ZOBA [Angle opposite to
equal sides are equal]
As OA and PA are radius and tangent respectively
at contact point A.

So, ZOAP = 90°,

Similarly, ZOBP=90°

Now, in quadrilateral PAOB,
/P + LA+ Z0 + ZB = 360°

=50° +90° + Z£O + 90° = 360°

= Z£0 = 360° - 90° — 90° - 50°
= /0= 130°
Again, in AOAB,

Z0 + ZOAB + ZOBA = 180°

=130° + ZLOAB + ZOAB = 180° [ ZOBA = ZOAB]
= 2/0AB = 180° - 130° = 50°

= Z0OAB = 25°

Hence, ZOAB = 25°

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

(a) g\/g cm

Q.9.

(b) 6 cm

(¢c) 3cm

(d) 33 cm

[NCERT Exemp.]
Sol. Correct option : (d)
Explanation : Let, OA and PA be the radius and the

tangent, respectively at contact point A of a circle of
radius OA = 3 cm.

ZPAO = 90°
In right angled APOA,
tan 30° = Perpendicular _ OA
Base PA
1 3
J3 PA

= PA=3/3
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Q. 10. In the given figure, if PQR is the tangent to a circle
at Q, whose centre is O, AB is a chord parallel to
PR and ZBQR = 70°, then ZAQB is equal to :

(a) 20° (b) 40°
(c) 35° (d) 45°
A M B
40
211
70°
P 0 R

+ [U/[NCERT Exemp.]
Sol. Correct option : (b)
Explanation : Given that AB | | PQR
/B = ZBQR = 70°
Z0OQR = LAMQ [Alternate interior angles]
As PQR and OQ are tangent and radius at contact
point Q
Z0OQR = 90°
= Z1 + £70° = 90°
= £1=190°-70° = 20°
ZAMO = 90°

-+ Perpendicular from centre to chord bisect the
chord

MA = MB
ZQMA = ZQMB = 90°
MQ = MQ
- AQMA = AQMB
= ZA=/B
= LA=70°
S LA+ ZAMQ + £2 = 180°
[Angle sum property of a triangle]
=70° + 90° + £2 = 180°
= Z2 = 180° - 160°
= £2=20°
ZAQB = £1 + £2 = 20° + 20° = 40°
A tangent PQ at a point P of a circle of radius 5 cm

meets a line through the centre O at a point Q so
that OQ = 12 cm. Length PQ is :

(a) 12 cm (b) 13 cm
(c) 8.5cm (d) V119 em.
P

[Alternate interior angles]

[Common]
[SAS congruence]

[+ /B = 707

Q.11.

Q

+ [U/[NCERT Exemp.]

Sol. Correct option : (d)
Explanation We know that the radius is
perpendicular to tangent
In AOPQ, we have ZP =90°
By Pythagoras Theorem,

0Q*=PQ*+0P*
(12)*=PQ*+(5)*
= 144=PQ*+25
= PQ*=144 -25=119
= PQ=1/119 cm.

From a point Q, the length of the tangent to a circle
is 24 cm and the distance of Q from the centre is
25 cm. The radius of the circle is :

Q.12.

(a) 7cm (b) 12 cm
(c) 15cm (d) 24.5cm
(@)
25 cm
P 24 cm Q

+ [U/[NCERT Exemp.]
Sol. Correct option : (a)
Explanation : Let O be the centre of the circle.
Given that, OQ = 25 cm and PQ = 24 cm
We know that the radius is perpendicular to the
tangent at the point of contact,
- OP L PQ
In AOPQ, we have
By Pythagoras theorem,
OP? + PQ?* = OQ?
OP? + 24* = 25
OP? + 576 = 625

OP? = 625 - 576
OP? = 49
OP =7cm

Therefore, the radius of the circle is 7 cm.

In the given figure, if TP and TQ are the two
tangents to a circle with centre O so that £ POQ =
110°, then £ PTQ is equal to :

(a) 60° (b) 70°

(c) 80° (d) 90°

Q.13.

+ [U [NCERT Exemp.]
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Sol.

Correct option : (b) Q. 15. In figure PQ and PR are two tangents to a circle
Explanation: Given that, TP and TQ are tangents, with centre O. If ZQPR = 46°, then ZQOR equals :
We know that the radius drawn to the tangents will

Q
be perpendicular.
.. OPLTP
and OQ LTQ (P
Z0OPT=90° 9
R

Z£0QT=90°

In quadrilateral POQT, (a) 67° (b) 134°

Sum of all interior angles = 360° (c) 44° (d) 46°

ZOPT+ ZPOQ+£0QT+ £PTQ=360° + (Ul [Board Term- 2, Set-, 2014]

Sol. Correct option : (b)

90°+110°+90°+ /PTQ=360° | _
Explanation : In Quadrilateral PQOR,

ZPTQ=70° ZQPR + ZPRO + £QOR+ £PQO = 360°
Q. 14. If tangents PA and PB from a point P to a circle 46° + 90° 4 ZQOR + 90° = 360°
with centre O are inclined to each other at angle of [+ £PRO = £PQO = 90°]
80°, then £ POA is equal to : ZQOR = 360° - 226°
(a) 50° (b) 60° ZQOR = 134°.
(o) 70° (d) 80° Q.16.In figure, OR is common tangent to the given
+ [Ul [NCERT Exemp.] circles, touching externally at the point T. The
Sol. Correct option : (a) tangent at T meets QR at P. If PT = 3.8 cm, then the
Explanation : Given that, PA and PB are tangents. length of QR (in cm) is :
P
Q P R
(a) 3.8 (b) 7.6
(c) 5.7 (d) 1.9
+ [U] [Board term 2, Set- I, 2014]
Sol. Correct option : (b)
Explanation : Since,
We know that the radius drawn to the tangents are QP = PT =38 cm (- tangents of circle)
perpendicular, and PR = PT = 3.8 cm (- tangents of circle)
OA L PA QP = PR =38cm
and OB L PB QR =QP+PR
Z0OBP=90° =38+38
ZOAP=90° . =76 _
In AOBP, we have Q. 17. Two circles touch each othe-r externallx at P. AB is
S ¢ all aneles = 360° a common tangent to the circles touching them at
um otalangles = A and B. The value of ZAPB is :
4OAP+ AAPB‘I' ZPBO‘}' ABOA=36OO (a) 30° (b) 45°
90°+80°+90°+ £PTQ=360° (c) 60° (d) 90°
/BOA=100° coLc - .+ d [Board term-2, Foreign Set- 1, 2014]
In AOPA and AOPB we have o E;r;:;:u:‘)il:)n ('m +(d)
AP = BP [Tangents from same point] P '
OA = OB [Radii]
OoP = OP [Common side]
AOPB = AOPA [SSS congruency]
ZPOB=/£POA [epet]

LPOA=% 4AOB=%=SO°
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ZAPB = (a +b)
ZBAP + ZAPB + ZBPA = 180°
a+(a+b)+b =180°

2@ +b) =180°=a+b=90°

So, ZAPB = 90°.

Q. 18. In figure, PA and PB are two tangents drawn from

an external point P to a circle with centre C and

radius 4 cm. If PA | PB, then the length of each

tangent is :
A
P
B
(@) 3em (b) 4 cm
(c) 5cm (d) 6 cm

+ [U] [Board Term 2 Set I, 2013]
Sol. Correct option : (b)
Explanation : CAPB will be a square
CA = AP = PB = BC = 4cm
Length of tangent = 4cm
Q. 19. In figure, if ZAOD = 135°, then ZBOC is equal to :

A D
‘ 135°
==
B [ C
(a) 52.5° (b) 45°
(c) 62.5° (d) 25°

+ [U] [Board-comptt., Term-2, Set I, 2013]
Sol. Correct option : (b)
Explanation :
ZAOD + £ZBOC = 180°(vertically opposite angles)
135° + ZBOC = 180°
ZBOC = 180°-135°
= 45°.

Q. 20.In figure, a circle with centre O is inscribed in
a quadrilateral ABCD such that, it touches the
sides BC, AB, AD and CD at points P, Q, R and S
respectively. If AB = 29 cm, AD = 23 cm, /B = 90°
and DS = 5 cm, then the radius of the circle (in cm.)
is:

(a) 11
(c) 6

(b) 18
(d) 15
[NCERT Exp.]
Sol. Correct option : (a)
Explanation : Since DS = DR = 5 cm
(tangents of a circle from same external point)

Now, AR = AD-DR
=23-5=18cm
Similarly, AR = AQ = 18 cm (tangents)
Now, QB = AB-AQ
=29-18=11cm
Similarly, QB =PB=11cm
Given, ZB =90°
So, ZPOQ = 90°
Hence, OQBP is square
- QB =1lem

. Side of square = 11 c¢m, so the radius = 11 cm.

Q.21.If figure, a quadrilateral ABCD is drawn to
circumscribe a circle such that its sides AB,
BC, CD and AD touch the circle at P, Q, R and S
respectively. If AB = x cm, BC = 7 cm, CR = 3 cm
and AS =5 cm, find x :

D R C
| / \ Q
A\\P/ B

(a) 10 (b) 9

(c) 8 (d) 7 +

Sol. Correct option : (c)
Explanation :
AS = AP =5cm
BP = BQ,BQ+ CQ=BC=7cm
BQ=7-3=4cm=BP =4cm
AB=x, AP+ BP=x=5+4=x=>x=09.
Q. 22. Two concentric circles are of radii 5 cm and 3 cm.

Length of the chord of the larger circle, (in cm),
which touches the smaller circle is :

(a) 4 (b) 5
(c) 8 (d) 10 +
Sol.

6°

A P

Correct option : (c)
Explanation : In AAOP,
Applying Pythagoras Theorem,

AQ? = OP? + AP?
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(5 = (3)* + (AP
AP* =25-9
AP = 16 =4=PB
AB=4+4=8cm.
[B] Very Short Answer Type Questions :

Q. 1. In the given figure, AOB is a diameter of the circle
with centre O and AC is a tangent to the circle at A.
If ZBOC = 130°, then find ZACO.
A

130°

[Foreign Set I, 11, 111, 2016]
Sol. ZOAC =90° (asradius L tangent)
ZBOC = ZOAC + LZACO
(Exterior angle property)
or, 130° = 90° + LZACO
or, ZACO = 130°-90° = 40° 1
Q. 2. From an external point P, tangents PA and PB are
drawn to a circle with centre O. If ZPAB = 50°,

then find ZAOB. [Delhi Set I, 11, 111, 2016]
A
Sol. 50°
) < P
B
Here, Z0OAB = 90° - 50°

=40°
Z0OAB = ZOBA = 40°
(~+ OA and OB are radii)
. ZAOB + 40° + 40° = 180°
ZAOB = 180° - 80° = 100°
Hence ZAOB = 100° 1

Q. 3. What is the maximum number of parallel tangents

(- PALOA)

a circle can have on a diameter ?

[Rl [Board Term-2, 2012 Set (34)]

Sol. Since, tangent touches a circle on a distinct point.
On the diameter of a circle only two parallel
tangents can be drawn.

[CBSE Marking Scheme, 2012] 1
Q. 4. In fig., PA and PB are tangents to the circle with
centre O such that ZAPB = 50°. Write the measure

of ZOAB.[A] [Delhi CBSE Board, 2015, Set I, II, III]

A
r<) 0
B
Sol. Here, Z/APB = 50°
/PAB = /PBA = 180°-50° _ 65°

Z0OAB = 90?= ZPAB
= 90° - 65° = 25°
[CBSE Marking Scheme, 2015] 1

Q. 5. In the given figure, PQ and PR are tangents to the
circle with centre O such that ZQPR = 50°, then
find ZOQR. [Board Term-2, 2012 Set (31)]

[Delhi CBSE Term II, 2015 Set I, II, III]

R

Sol. ZQPR = £50°
ZQOR + ZQPR = 180°
(Supplementary angles)

(Given)

o ZQOR = 180°-50° = 130° b3
From AOQR
or, LOQR = LORQ = M

= 5;) = 250 1/2

[CBSE Marking Scheme, 2015]
Q. 6.1f PQ and PR are two tangents to a circle with
centre O. If ZQPR = 46°, find ZQOR.
[Delhi, CBSE, Term-2, 2014]
Q

R

Sol. Since,ZQOR + ZQPR = 180°
(Supplementary angles)

or, ZQOR + 46° = 180°
or, ZQOR = 180° —46° = 134°. 1
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Q. 7. If the angle between two tangents drawn from an external point P to a circle of radius a and centre O, is 60°,
then find the length of OP. [Outside Delhi Set I, I, III, 2017]
Sol. ' '

Tongenis are equally indined to line
joiming ke exleinol poind Pio cenik O
P © LAPO: LBPD: Ko - 30°
3

alto  rodws ) \cha?ﬁ’l al Pofhaqf tonlact .

I ® S AN night B8pApy, L APO- 20°,
| S .
I _Now sinzoc: AP Ab
|‘ = d op
SE— : i S S o vadiw = a.
i of
- . 0P =2a
[Topper Answer, 2017] 1
a

Q. 8.1If a circle can be inscribed in a parallelogram how

will the parallelogram change ? sl QP =38
[R| [Board Term II, 2014] QP =PT
Sol. It will change into a rhombus or a square. 1 (Length of .tangents from
Q. 9. Two concentric circles are of radii 5 cm and 3 cm. external points are equal)
Find the length of the chord of larger circle (in cm) OF, PT =3.8cm
which touches the smaller circle. PR = PT =3.8cm
[Foreign Set I, II, 111, 2014] or, QR = QP + PR
=38+38=76cm. 1
Sol. Here, AO = 5cm and OC = 3 cm [CBSE Marking Scheme, 2012]
Q. 11. In the figure, PA and PB are tangents to a circle
with centre O. If ZAOB = 120°, then find ZOPA.
[Delhi, Set 2014]
[Board Term-2, 2012 Set (44)]
A
A B o
\\C_/ % y F
_ 2 2
Ac = 57-0) .
=25-9 =16 =4cm Sol. In AAOP
Length of chord, AB =8 cm. 1 JAOP = 120° _ 60°
[CBSE Marking Scheme, 2012]
Q. 10. In the figure, QR is a common tangent to given ZAPB = 90° (given)
circle which meet at T. Tangent at T meets QR at P. AP = BP (Tangents)

If QP = 3.8 cm, then find length of QR.

[Delhi, Set 2014] [Board, Term-2, 2012 Set (44)]
Q
P

. Z0OAP = ZOBP = 90°
.~ LAPO + ZOAP + ZAOP = 180°
R or, ZAPO + 90° + 60° = 180°
or, ZAPO = 180°-150°=30°. 1
[CBSE Marking Scheme, 2012]

Q. 12. From a point P, which is at a distance of 13 cm from
the centre O of a circle of radius 5 cm, the pair of
tangents PQ and PR are drawn to the circle, then
find the area of the quadrilateral PQOR (in cm?).

[Board Term-2, 2012 Set (31)]
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Sol. 0

Q. 15. What is the length of the tangent drawn from
a point 8 cm away from the centre of a circle of

radius 6 cm ? [Board Term-2, 2012 Set (22)]

2
Sol. Length of the tangent = /72 _ ;2
2 2
R = (&) ~(6)
Length of tangent, PQ= ,/OP? - 0Q* = it =t
= V28 = 27 cm. 1
— 2 2
= (13)"=(5) [CBSE Marking Scheme, 2012]
- J169-25 Q. 16. If the angle between two radii of a circle is 130°,
then what is the angle between the tangents at the
= J144 =12cm b3 end points of radii at their point of intersection ?
Area of quadrilateral PQOR [Board Term II, 2012 Set (22)]
=2 x APOQ Sol. Since, sum of the angles between radii and
— base x height between intersection point of tangent is 180°.
— 12X 5 = 60 cm? " Angle at the point of intersection of tangents

[CBSE Marking Scheme, 2012]

Q. 13.If O is centre of a circle, PQ is a chord and the
tangent PR at P makes an angle of 50° with PQ,
[Board Term-2, 2012 Set (26)]

find ZPOQ.
P
R
( (5%(2
Sol. - Z/RPQ = 50°
Z0PQ = 90°=50° =
Since, OP.=0Q

ZOPQ'="Z0QP = 4(°
ZPOQ = 180° — (40° + 40°)

= 100°.

[CBSE Marking Scheme, 2012]
Q. 14.In fig., PA and PB are two tangents drawn from

40°

(radii of circle)

= 180° - 130° = 50°. 1
[CBSE Marking Scheme, 2012]

Q.17.To draw a pair of tangents to a circle which are
inclined to each other at an angle of 30° it is
required to draw tangents at end points of two
radii of the circle, what will be the angle between
them ? [R][Board Term II, 2012 Set (31)]

Sol. Angle between the radii = 180° —30° = 150°
(Since the sum of opposite angles = 180°). 1
[CBSE Marking Scheme, 2012]

Q. 18. Two tangents making an angle of 60° between
them are drawn to a circle of radius /3 cm, then

find the length of each tangent.
[Board, Term-2, 2013]

1

an external point P to a circle with centre C and Sol. Since, tan 6 = Altitude
radius 4 cm. If PA | PB, then find the length of Base
each tangent. [Board Term-2, 2013] So tan 30° = 0A
' AP
o L _¥B
' V3 AP
or, AP = /3 x /3 =3cm. 1

A
P
B

Sol. Here, CAPB will be a square
Then,
Length of tangent = 4 cm.

CA =AP=PB =

Q. 19.If a line intersects a circle in two distinct points,
what is it called ? [R|[Board Term-2, 2012 Set (17)]

Sol. The line which intersects a circle in two distinct
points is called secant. 1
[CBSE Marking Scheme, 2012]

1 Q. 20.In the given figure, find ZQSR.
[Board Term-2, 2012 Set (5)]

BC =4cm
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or, AT = 4x§

2\/5 cm. 1

[CBSE Marking Scheme, 2012]
Q. 23. In the given 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, find /BAT.
[Board Term-2, 2012 Set (32)]

Sol. ZROQ = 180° - 60° = 120°

ZQSR = %4ROQ = % X 120°

(Angle subtended on the centre of a circle)

Y%

O B
= 60°. 1
[CBSE Marking Scheme, 2012]
Q. 21. A triangle ABC is drawn to circumscribe a circle. If
AB =13 cm, BC = 14 cm and AE = 7 ¢m, then find A T
AC. IEBoard Term-2, 2012 Set (26)] Sol. Try yourself, Similar to Q.No. 3 in MCQs.

Q. 24.In the fig. there are two concentric circles with
centre Q. PRT and PQS are tangents to the inner
circle from a point P lying on the outer circle. If PR
=5 cm, find the length of PS.

. . [Delhi Compt. Set I, II, 111 2017]
S
B D C P (
Sol. AF = AE=7cm
(Tangents of the circle)
BF = AB-AF = 13—-7=6cm
T

BD = BF = 6 cm

(Tangents.of the circle) Sol. PQ =PR =5cm 173
%g;gg:B£;14 6 =8cm and PQ = QS 14
ACSAD + EC P = 250
=7+ 8=15cm. 1 =2X5=10cm.

[CBSE Marking Scheme, 2012] [CBSE Marking Scheme, 2012]
Q. 22. In given figure, if AT is a tangent to the circle with (9, 25. PQ is a tangent drawn from an external point P to
centre O, such that OT = 4 cm and ZOTA = 30°, a circle with centre O and QOR is the diameter of
then find the length of AT (in cm). the circle. If ZPOR = 120°, What is the measure of
[Board Term-2, 2012 Set (13)] Z0PQ? [Foreign Set I, II, III, 2017]

o
m?w

»’ P
(] T
A Sol. In AOQP ZPOR = £0QP + £OPQ
(Exterior angle) Y2
PQ = ZPOR - P
Sol. s 6 = Base Z0PQ =« OOR Z20Q
Hypotenuse =120°-90
=30° s
AT = cos 30° Q. 26. In given figure, O is the centre of the circle, PQ is a

chord and PT is tangent to the circle at P.
AT = OT cos 30° Find £TPQ.
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[Outside Delhi Set I, II, I1I 2017]

Sol. ZOPQ = ZOQP (radius of circle)
180° - 70°
==——

ZTPQ = 90° - 55°
= 35° Y5
[CBSE Marking Scheme, 2017]

=55 v

?i Short Answer Type Questions-|

Commonly Made Error

e In circle problems, whenever diameter is given,
students may think it as radius.

e They have to familiar with diagram so that they
may not make mistakes while drawing diagrams.

Answering Tips
e Students may name to angles as £1, Z2 etc. instead
of writing full forms like ZAOB, ZBOC, etc.

e They should understand the concept of Reflex
angles as (360°-angle).

[C] Fill in the blanks :
(i) A tangent to a circle intersects it in point (s).
(ii) A line intersecting a circle in two points is called a

(iii) A circle canhave

parallel tangents at the most.

(iv) The common point of a tangent to a circle and the
circle is called

[NCERT Exemp.]
Ans. (i) One, (ii) Secant, (iii) Two, (iv) Point of contact

(2 marks each)

Q. 1. In the given figure, from a point P, two tangents
PT and PS are drawn to a circle with centre O such
that ZSPT = 120°, prove that OP = 2PS.

T
P
S
[Foreign Set I, II, 111, 2016]
Sol. Given that ZSPT = 120°
or, Z0OPS = 120° _ 60°
(as OP bisects ZSPT) %2
Also, ZPTO = 90°
(as radius L tangent) ¥z
- In right triangle POS,
cos ZOPS = s
or
1 S
Or/ —_— = ——
2 or
or, OP = 2PS. 1

Hence proved.

Q. 2. In the given figure, a circle is inscribed in a AABC,
such that it touches the sides AB, BC and CA at
points D, E and F respectively. If the lengths of
sides AB, BC and CA are 12 cm, 8 cm and 10 cm
respectively, find the lengths of AD, BE and CF.

C

A D B

[Delhi Set I, II, III, 2016]

Sol. Let AD = AF = x
or, DB =BE=12-x
and CF=CE=10-x
BC =BE + EC
or, 8§=12-x+10-x
or, x=7 1
.. AD =7 cm,BE =5cmand CF = 3 cm 1

Q. 3.In Fig., AP and BP are tangents to a circle with
centre O, such that AP = 5 cm and ZAPB = 60°.
Find the length of chord AB.
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P ZPTQ + 90° + 90° + 60° = 360°
(angle sum property) %2
A ZPTQ = 120° 1
‘ Q. 6.ABC is an isosceles triangle in which AB = AC
which is circumscribed about a circle as shown in
A B the figure. Show that BC is bisected at the point of
contact.
A
[Delhi Set I, 11, I11, 2016]
Sol. PA = PB % X Y
or, Z/PAB = ZPBA = 60° ¥
.. APAB is an equilateral triang]le. ¥
Hence, AB = PA =5 cm. b
[CBSE Marking Scheme, 2016] B 7 C
Q. 4. Prove that in two concentric circles, the chord of AMBoard Term-2. 2012 Set (22
the larger circle, which touches the smaller circle [Board Term-2, et (22)]
is bisected at the point of contact. Sol. AX = AY — (1)
[Board Term-2, 2012 Set (17, 40)] BX = BZ - (2
Sol. Let OP is radius and APB is tangent. Lz =y =)
(Tangents from an external
oL OP L AB 1 point to a circle are equal)¥2
Now, for bigger circle, O is centre and AB is b AB = AC, (Given)
chord such that OP L AB. Y .r, AX + XB = AY + YC i
Thus, OP bisects AB. o, ABSNE
or, BZ =CZ b2
G . Z is the mid-point of BC and Z is the point of
€ contact.
Hence, BC is bisected at the point of contact. ~ %
o [CBSE Marking Scheme, 2012]
Q. 7.1In given figure, AB is the diameter of a circle with
center O and AT is a tangent. If ZAOQ = 58°, find
A p B LATQ. [Board Term-2, 2015 Set I, II, I1I]
B
[CBSE Marking Scheme, 2012]
Q. 5.In the given figure PQ is chord of length 6 cm of
the circle of radius 6 cm. TP and TQ are tangents
to the circle at points P and Q respectively. Find 01
ZPTQ.
58°
- Q |
A T 7
Sol. ZAOQ = 58° (Given)
1

P
T ‘
Q
[CBSE S.A.2 2016 Set HODM4OL]
Sol. Here, PQ = 6 cm, OP = OQ = 6 cm

PQ =0P=0Q
ZPOQ = 60°
(angle of equilateral A.) Y2
ZP=2£Q =90°

(radius L tangent)

ZABQ = - £A0Q

(Angle on the circumference
of the circle by the same arc)

= % X 58°

= 2% 1
ZBAT = 90° (~+ OA L AT)
ZATQ = 90° - 29°

= 61° 1

[CBSE Marking Scheme, 2015]
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Q. 8. In figure, a triangle ABC is drawn to circumscribe
a circle of radius 3 cm, such that the segments BD
and DC are respectively of lengths 6 cm and 9 cm.
If the area of AABC is 54 cm?, then find the lengths

of sides AB and AC.
A
O
‘3 cm
B C
D
——~6m Pig 9 cm——Pi

[Outside Delhi CBSE, 2015, Set I, II, III]

Sol.

Let AF = AE = x.
AB=6+x,AC=9+ xand BC=15 %

% [15+6 +x +9 +x].3.= 54

45 + 3x =54 1
or, 7 =3
AB =9cam, AC = 12 cm 1
and BC =15 cm.

[CBSE Marking Scheme, 2015]
Q. 9. In figure, two tangents RQ and RP are drawn from

an external point R to the circle with centre O. If

Z PRQ = 120°, then prove that OR = PR + RQ.

[Outside Delhi CBSE Board, 2015, Set I, II, III]
Sol. Try yourself, Similar to Q. No. 1in SATQ-I.

Q. 10. PA and PB are tangents from point P to the circle
with centre O as shown in figure. At point M, a
tangent is drawn cutting PA at K and PB at N.
Prove that KN = AK + BN.

N

[Board Term-2, 2012 Set (28)]

Sol. PA = PB, KA = KM, NB = NM,
(Length of tangents from an external point are
equal)

B KA + NB' = KM + NM 1
or AK-+ BN = KN. 1

[CBSE Marking Scheme, 2012]

Q. 11. In figure, O is the centre of a circle. PT and PQ are
tangents to the circle from an external point P. If
£LTPQ ="70°, find Z/TRQ.

T

Q
[Foreign Set I, 11, 111, 2015]

Sol. ZTOQ = 180°-70° = 110° 1

(angle of supplementary )

ZTRQ = % ZTOQ

Then,

(angle at the circumference of the circle by same arc)

-1 X 110° = 55°. 1
2

[CBSE Marking Scheme, 2015]



1 94 ] Oswaal CBSE Chapterwise & Topicwise Question Bank, MATHEMATICS, Class — X

Q. 12. Prove that tangents drawn at the ends of a chord of Q. 13. Two tangents PA and PB are drawn from an

a circle make equal angles with the chord. external point P to a circle inclined to each other
at an angle of 70°, then what is the value of ZPAB?
M [Board Term-2, 2012 Set (26, 34)]
Sol. Here, ZOPA = % /APB
Sol. 1
= Ex70° = 35° Y
N ZOAP = 90°
: ZAOP = 180° - (90° + 35°) = 55° Y2
. Z0OAB = 35°
Al [Delhi Term-2, 2015
[Delhi Term ] ZPAB = 90° - 35°
- PM = PN (length of tangents are equal) = 55°.
£1 = /2 (angles opp. to equal sides are equal)l A
180° - £1 = 180° — £2 (linear pair)
£3 = /4 1
o P
B 1

[CBSE Marking Scheme, 2012]

[CBSE Marking Scheme, 2015]
Q. 14. A circle touches all the four sides of a quadrilateral ABCD. Prove that AB + CD = BC + DA.
[Outside Delhi Set, I, II, III, 2016]

- W e

[ A [
. 2
Sol. :‘ " : p . Given ¢ elvele Youehing sidea

| N L °} ABeDat P,0,p8s

~,

|

Ls = >f.-/ ¢ a

N\ To ; =

2NN _Topyove. AR 4D = AD+BC

B\/ I AN I
i e\ V¥ 5 ;
5 Y c Prool:
! AP=-AS o
- langents Pom sonqu
ll _ ?DBQ . B® ro?rﬂ Yo  actyele o
It _ = B cqual in \eng&k
I CR-"c®& -
| adding ol @, .
| APIPR A ORAICR = AS4BO 4 DS
AB 4 D = AS1SPD+ BATAC
ARACD = AP +BC

Hence, pww d.
[Topper Answer, 2017] 2

Q. 15. In Fig, ABC is a triangle in which ZB = 90°, BC = 48 cm and AB = 14 cm. A circle is inscribed in the triangle,
whose centre is O. Find radius of incircle.



CIRCLES

[ 195

48 cm

14 cm A

[CBSE Comptt. Set I, II, III, 2018]
[Board Term-II, 2012 Set(44)]

AC = \AB? + BC?

C

Sol.

A

= V142 +48% = 2500 =50 cm %

Q.17.

Sol.

Q.18.

EB =ED
Adding Egs. (i) and (ii),
EA+EB =EC+ ED
AB =CD
In the given figure, BOA is a diameter of a circle and
the tangent at a point P meets BA when produced

at T. If /PBO = 30°, what is the measure of
/PTA?

...(ii) ¥

or,

or, Hence proved. 1

30°

oY

[Board Term-2, 2012 Set (21)]

Given, BOA is a diameter.
or, ZBPA =90° (angle in semicircle)
and ZOPT = 90° Y2
Tangents from right angle at end point of radius.
ZBPO = 30° (++ OB = OP) 12
Z0OPA = 60° and APT = 30° 72
ZPTA = 60° - 30°
=30° (exterior angle). %2

[CBSE Marking Scheme, 2012]

In the given figure, if BC = 4.5 cm, find the length

or,
or,

or,

ZOQB = 90° = OPBQ s a'square of AB. [Board Term-2, 2012 Set (59)]
BQ=r,QA=14-r= AR 23
Again, PB.=(r, A C B
PC=48-r=RC =48 b3
AR+ RC=AC=14-r+48-r =50
r =6cm Y
[CBSE Marking Scheme, 2018]
Q. 16. In Figure, common tangents AB and CD to the two
circles with centres O, and O, intersect at E. Prove .
that AB = CD. ' ‘A [CBSE O.D. 2014] S0 Given, HE S
BC =CP
(length of tangents from external point are equal) 1
or, CP =45cm
AC =CP =45cm
or, AB = AC+ CB

Sol. EA and EC are tangents from point E to the circle
with centre O;.
EA =EC (1) %2
EB and ED are tangents from point E to circle with
centre O,.

Q.19.

=45+45=9cm. %t%
[CBSE Marking Scheme, 2012]

In fig. the radius of incircle of AABC of area
84 cm? and the lengths of the segments AP and
BP into which side AB is divided by the point of
contact are 6 cm and 8 cm. Find the lengths of the
sides AC and BC.
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Sol. Given, ZQPT = 60°
Z0OPQ = ZOQP = 90° - 60° = 30°
ZPOQ = 180° - (30° + 30°)
= 180° — 60° = 120°

ZPRQ = % Reflex ZPOQ 1
[-Reflex ZPOQ = 360° —120° = 240°]
-1 X 240°= 120°
[Board Term-2, 2012(34); - .
Delhi CBSE Term II 2014] [CBSE Markmg Scheme, 2015] 1
. _ _ Q. 22.In fig., a circle with centre O is inscribed in a
Sol. Given, jg _ fl% _ 22112 quadrilateral ABCD such that, it touches the
Tangents from external points A, B and C sides B,C » AB, AD and CD at points P, Q, R and ‘2
Let CQ = CRbe x cm 1, respectively. If AB = 29 cm, AD = 23 cm, /B = 90
Perimeter of AABC = 2 X 8 + 2 >< 6 + 2 and DS = 5 cm, then find the radius of the circle (in
— (28 + 2x) cm cm.). [Board Term-2, 2013] 2
Area of AABC = %(28+2x)><4 Vs
= 84 cm?
2x = 42-28
x=7 Y
AC=6+7=13cm
BC=8+7=15cm )
[CBSE Marking Scheme, 2017] ! _
Q. 20. In given figure 2, O is the centre of the circle and SN DS =5cm
: DR = DS =5cm 1

LN is a diameter. If PQ is a tangent to the circle at

Kand ZKLN = 30°, find ZPKL. (length of tangents are equal)

AR =23-5=18cm
AQ = AR =18 cm
QB =29-18=11cm = PB
Z0QB = ZOPB = 90°
OP = OQ = PB = BQ
So, POQB is a square.
Hence, r = OP = PB = 11 cm. 1
Q. 23. PB is a tangent to the circle with centre O to B. AB
is a chord of length 24 cm at a distance of 5 cm from
the centre. If the tangent is of length 20 cm, find

[Outside Delhi Compt. Set I, II, I 2017] the length of PO. ,

Sol. Here, OK = OL (radii)
ZOKL = ZOLK = 30°
(Opposite angles of equal sides) 1

Since ZOKP = 90° (Tangent)
: ZPKL = 90°-30° = 60° 1
[CBSE Marking Scheme, 2017] A

Q. 21.1In figure, PQ is a chord of a circle centre O and PT
is a tangent. If ZQPT = 60°, find ZPRQ.
[Outside Delhi CBSE Board, 2015 Set I, II, III]

[Delhi Board Term-2, 2015]

Sol. Construction : Join OB.
In rt. AOMB,
OB? = 5% + 12% = 13*
OB =13 cm 1
Since OB LPB (radius L tangent)
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P Q. 25. In the fig, AB and CD are common tangents to two
circles of unequal radii. Prove that AB = CD.
A
B
20
2l N M 12/
D
24 C
[Delhi Compt. Set III 2017]
Sol. Construction : Produce AB and CD to meet at P.
.. Inrt. AOBP, A
OP* = OB* + BP*
= 13% + 20 T
= 569 e
or, OP = V569 = 23.85cm. 1
[CBSE Marking Scheme, 2015] C
Q. 24. From a point T outside a circle of centre O, tangents g A = §
TP and TQ are drawn to the circle. Prove that OT is and PB =PD %
the right bisector of line segment PQ. Tangents to a circle from external point Y
. Now, PA-PB = PC-PD 1)
[Delhi CBSE Term-2, 2015 Set I, II, I1I C AB = CD "

Sol. Given : A circle with centre O. Tangents TP and TQ
are drawn from a point T outside a circle.

P
T RO
Q
To Prove : OT is the right bisector of line segment
PQ.
Proof : In A PTR and'A QTR
TP.=TQ
(Tangents of the circle)
TR = TR (Common)
ZTPR = /TQR
(opposite angle of equal sides)
APTR = AQTR 1
(SAS Congruency)
PR = QR
and ZPRT = ZQRT
But ZPRT+ ZQRT = 180°

(as PQ is line segment)
ZPRT = ZQRT = 90°

Therefore TR or OT is the right bisector of line
segment PQ. Hence proved. 1

[CBSE Marking Scheme, 2015]

[CBSE Marking Scheme, 2017]

Q.26.1In the given figure, PA and PB are tangents to
the circle from an external point P. CD is another
tangent touching the circle at Q. If PA = 12 cm, QC
= DQ = 3 cm, then find PC + PD.

[Delhi Compt. Set I, II, 111 2017]

Sol. Here, AC =CQ
(Tangents from external point to a circle)
PA =PC + CA=PC+CQ
(- CA=CQ)
= 12=PC+3
= PC=12-3=9cm 1
PC =PD=9cm
PC+PD=9+9=18cm 1

[CBSE Marking Scheme, 2017]

Q.27.In a right angle AABC, BC = 12 cm and AB =
5 cm. Find the radius of the circle inscribed in this
triangle. [Delhi CBSE Term-2, 2014]

Sol. Try yourself, similar to Q. No. 15 in SATQ-I,



198 ] Oswaal CBSE Chapterwise & Topicwise Question Bank, MATHEMATICS, Class — X

Q. 28. Prove that the tangents drawn at the end points of a chord of a circle make equal angles with the chord.
[Outside Delhi Set, I, I, III, 2017]

Sol. Given: chovd AB- )

langenk AP and BPaiAlp

<F Toprove . AR=GP LPAM=LPEM
ConshucHon: Join cenhe Oto P

led O mmeet AB QY M,

Caool -

\n A AMP ‘and ABMP, _—
AP = BP — Janaent hom sare point
I o e tdrele  aye ?ql{f-\.ﬁ
; MP=MP - common side

’-’-'/AF Me L BPMN - \anaw\h ave equatiy (ndivied
to Hl\eiqln('nj e poq-r:;\,
Yo cirelels cenhre. S
bB SAS criterion,

fi ) BDBAMP & A gap .

_' bycepck . LPAM - L) B @ S
Mene. Aangeaks al_€ndpoink oF a dadydk
moke equal qn::}iw with it

[Topper Answer, 2017] 2

‘?i Short Answer Type Questions-I| (3 marks each)

Q. 1. ABCis a triangle. A circle touches sides AB and AC
produced and side BC at X, Y and Z respectively.

Show that AX = % perimeter of AABC.

[Board Term-2, 2016, Set-HODMA4OL]

Sol. Perimeter of AABC= AB + AC + BC
= (AX'-BX) + (AY - CY)

+ (BZ + ZC).1
=AX + AY -BX + BZ [Board Term-2, 2014]
+ ZC-CY
\ - Sol. Construction : Join A to B.
The tangents of a circle, from an external point are
equal. We have,
OP = diameter
= OQ + QP = diameter
= Radius + QP = diameter 1
= OQ = PQ = radius
Thus, OP is the hypotenuse of right angled AAOP.
So, In AAOP sin 6 = 40 _1
OoP 2
6 =30° 1
or, From point B — BX = BZ From A — AX = AY Hence, ZAPB = 60°
and from point C - CZ = CY Now, in AABP,
P=AX + AY = 2AX 1 AP = PB
or AX= % Perimeter of AABC. 1 So, ZPAB = ZPBA = 60°
.. AAPB is an equilateral triangle. 1

[CBSE Marking Scheme, 2016] i h
Q. 2. In the given figure, OP is equal to the diameter of [CBSE Marking Scheme, 2014]

a circle with centre O and PA and PB are tangents. Q. 3. In the figure, PQ is a tangent to a circle with centre
Prove that ABP is an equilateral triangle. O.1If ZOAB = 30°, find ZABP and ZAOB.
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2 ‘-'

¢/

[Board Term-2, 2014]

Sol. Since, the tangent is perpendicular to the end
point of radius.

Then, ZOAB =/0BA (- OA = OB)
ZOBA = 30° 1
ZAOB = 180° - (30° + 30°)
ZAOB = 120° 1
ZABP = ZOBP - ZOBA
= 90° - 30° = 60° 1

[CBSE Marking Scheme, 2014]

Q. 4. Prove that the tangents drawn at the ends of a
diameter of a circle are parallel.

[Foreign set I, II, III, Delhi CBSE, Term-2, 2014]

[Board Term-2, 2012 Set (12)]

[Delhi Set I, II, III 2017]

C A EI)

T T

Sol.

< ] ] >

I I

Ig B F
Let AB be the diameter of a-given circle and let CD
and EF be the tangents drawn to the circle at A and
B respectively.

AB L CD and AB L EF 1

: £CAB =90°and ZABF =90° ¥
/CAB = ZABF

and Z/ABE = ZBAD P

Z/CAB and ZABF also ZABE and ZBAD are

alternate interior angles. 1

: CD || EF Hence proved

[CBSE Marking Scheme, 2012]
Q.5.In AABC, AB = AC. If the interior circle of AABC
touches the sides AB, BC and CA at D, E and F
respectively. Prove that E bisects BC.
[Board Term-2, 2014 Delhi Set, 2012 Set (40)]

Sol. A

Sz

Here, AF = AD
and BE = BD,
(tangents from external points) 1%2
CE = CE
AB = AC
Then, AD + BD = AF + FC
or, BD = FC (- AD = AF)
BE = EC(-+ BD = BE, CE = CF)
.. E bisects BC. 1

[CBSE Marking Scheme, 2012]
Q. 6. Two tangents TP and TQ are drawn to a circle with
centre O from an external point T. Prove that
ZPTO = 2/0PQ
[Delhi Set I, II, III 2017;
Delhi Compt Set I, II, III 2017]

Sol.

10
I

T .
I
|
i
Q

Let £0PQ be 6.

¢ ZTPQ = (90° - 0)

Since TP = TQ (Tangents)

ZTQP = (90°-0)
(Opposite angles of equal sides) 1
Now, £TPQ + £TQP + £PTQ = 180°
=90°- 6 +90°-6 + LPTQ = 180°

= ZPTQ = 180° - 180° + 20 1%
= ZPTQ =20
= ZPTQ = 2,0PQ. Y

[CBSE Marking Scheme, 2017]
Q. 7.In the given figure, PA and PB are tangents to a
circle from an external point P such that PA =
4 cm and ZBAC = 135°. Find the length of chord
AB.

[Outside Delhi Set I, II, III, 2017]

Sol. PA=PB =4cm
(Tangents from external point) %2
ZPAB = 180° - 135° = 45°
(Supplementary angles)
ZABP = ZPAB = 45°
(Opposite angles of equal sides) %2
ZAPB = 180° — 45° — 45°
= 90° P
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So, AABP is an isosceles right angled triangle.

= AB* = 2AP? 1

= AB* =32 1

AB = \/32=4y2 cm

[CBSE Marking Scheme, 2017]

Q. 8. The radii of two concentric circles are 13 cm and 8
cm. AB is a diameter of the bigger circle and BD is

a tangent to the smaller circle touching it at D and
intersecting the larger circle at P on producing.

Hence,

Find the length of AP. [SQP 2018-19]
Sol.
<
O
P 1

ZAPB = 90° (angle in semi-circle)
and ZODB = 90° (radius is perpendicular to

tangent)
AABP ~ AOBD
AB _ AP :
= OB OD
2% _ AP
- 13 8
Hence, AP =16 cm 1

[CBSE Marking Scheme, 2018-19]

Commonly Made Error

e Some candidates are not versed with the circle
properties, e.g., could not well identify ZAPB = 90°
by using angle at a semi-circle.

Answering Tips

e Candidates should be' familiar with the circle
properties.

Q. 9. In figure AB is'a chord of length 8 cm of a circle of
radius 5 cm. The tangents to the circle at A and B
intersect at P. Find the length of AP.

,

B
[CBSE Compt. Set I, II, ITI 2018]
Sol.

AB =8 cm = AM = 4 cm.

OM = {5 -4*> =3 cm.

Let AP = y cm, PM = x cm.
. AOAP is a right angle triangle.
: OP? = OA* + AP?
(x+3>=y*+25

= P +9+6x=1*+25 () %
Also, P+ 42 =12 ...(il) Y2
¥+ 6x+9=2x>+16 + 25
6x=32:>x=§i.e.1—6cm
6 3
y2=x2+16=2916+16=$ 1

y=§cmor6%cm 1
3 3

[CBSE Marking Scheme, 2018]

Q. 10. AB is a chord of circle with centre O. At B, a tangent
PB is_drawn such that its length is 24 cm. The
distance of P from the centre is 26 cm. If the chord

AB is 16 cm, find its distance from the centre.
P

[Board Term-2, 2012 Set (40), 2014]

Sol. Given, AB is a chord of circle with centre O and
tangent PB = 24 cm, OP = 26 cm.
Construction : Join O to B and draw OC L AB.
By Pythagoras theorem,

1
OB = 4(26)° —(24)°
_ /676 576 =100
=10 cm 1

1 16
Now, in AOBC, BC = EAB = = =8 cm

(Perpendicular drawn from the centre to a chord
bisects it.)



[ 201

CIRCLES
OB =10 cm
OC? = OB?- BC?
=10%-8?
OC* =36
OC =6cm 1

.. Distance of the chord from the centre = 6 cm.
[CBSE Marking Scheme, 2014]

Q. 11. Prove that the intercept of a tangent between a
pair of parallel tangents to a circle subtend a right
angle at the centre of the circle.

[Delhi CBSE, Term-2, 2014]
[Board Term-2, 2012 Set (22, 5)]

Sol.

< >0
< » S
V2
PQ and RS are two parallel tangents to a circle with
centre O.

AB is tangent to a circle at C, intersecting PQ and
RS at A and B respectively.
Since, PA || RB and AB is transversal.
L1+ Z2+ Z3 + 24 = 180°
[£1 = £2, £3 = 24 (by
congruency)]
2/1 + 2.3 = 180° 1+%
Z1 + £3 =90° e
In AAOB, by angle sum property of a triangle,
ZAOB = 180° - (L1 +£3)
= 180°-90°
ZAOB = 90°. Va
[CBSE Marking Scheme, 2012]
Q. 12.Prove that the parallelogram circumscribing a
circle is a rhombus. [Delhi CBSE, Term-2, 2014]
[Board Term-2, 2012 Set (1); Delhi 2013]

Sol. Let ABCD be the || gm.
AB = CD and AD = BC ..>i) -
AP+PB+DR+CR=AS+BQ+DS+CQ 1

or, AB + CD = AD + BC 1
From (i), 2AB = 2AD or AB = AD
A P B
!
S TQ
j
D R C 1
or, ABCD is a rhombus.

[CBSE Marking Scheme, 11, 2012]

Q. 13.In given figure, PA and PB are tangents from a
point P to the circle with centre O. At the point
M, another tangent to the circle is drawn cutting
PA and PB at K and N. Prove that the perimeter of
APNK = 2PB. [Board Term-2, 2012 Set (1, 25)]

Sol. Here,
But KM = KA and MN = BN,
from an external point to a circle are equal) 1
KN = KA + BN
. Perimeter of APNK = PN + KN + PK
= PN + BN + KA + PK
= PB + PA = 2PB,
(~ PA=PB)2

KN = KM + MN

(- tangents drawn

Q. 14. Prove that the lengths of two tangents drawn from an external point to a circle are equal.

[Outside Delhi Set, I, II, I1I 2017]

Sol. Given : AP and BP are tangents of circle having centre O. 2
A
P (0]
B b
To Prove : AP = BP P
Construction : Join OP, AO and BO 1

Proof : AOAP and AOBP

OA = OB

OP = OP
OAP = OBP = 90°
OAP = OBP

AP = BP

(Radius of circle)
(Common side)

(Radius - tangent angle)
(RHS congruency rule)
(CPCT) 1

Hence Proved.
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Sol. 2¢

. B -
~ Given:  Civele wil ¢ Co,1)
2 longens BHom P al A and B
Toprovet:  APe BF : 2
Conshuchon: TJoin  OA, 08 and og//
Poo § —~

! In 8APO and ABPD,
i ~__OA =005 -~ yodu of Sgg\;_ tircle
’ _ _OP 0P ~ commapn Side o
LOPP = LOBP :-90° - “fadius 18 _‘L-lqngem! a} poimd of tontacl
by RHS crilemon,
AAPD £ aBPo .

_ond  herice, AP=GP = byTepeb” 000 —
- lengths o} 2 jangemb d7own hom an erivval pornl by |
0 dide are equal /zi: J . —
[Topper Answer, 2017] 3
- -

% Long Answer Type Questions (4 marks each)

Q. 1.4, b and c are the sides of a right triangle, where ¢

b-r=c-a+r
is the hypotenuse. A circle, of radius 7, touches the

a+b-c 2r=a+b-c
sides of the triangle. Prove thatr = :
2 a+b-c
r= R 1

[CBSE S.A.2 2016, Set HODM4OL]
Hence Proved.

Sol. B [CBSE Marking Scheme, 2016]
Q. 2.In Fig. O is the centre of a circle of radius 5 cm. T
is a point such that OT = 13 cm and OT intersects
4 circle at E. If AB is a tangent to the circle at E,
b find the length of AB, where TP and TQ are two
c tangents to the circle.
N o p
A
5
¢ M a B 1 .
Let circle touches CB at M, CA at N and AB at P. O ) > T
Now OM L CB and ON L AC 5
(radius L tangent)
OM = ON (radii) 5 B
CM = CN (Tangents) .
. OMCN is a square. [Delhi Set I, II, 111, 2016]
Let OM = r= CM = CN 1
Sol. PT = {169 -25 =12cm
AN = AP, CN= CM and BM = BP
. and TE =0OT-OE=13-5
(tangent from external point) s
AN = AP =8cm V2 + Vs
— AC—-CN = AB-BP 1 Let PA = AE = x. (Tangents)
b—r=c—BM Then, TA* = TE® + EA® 1

b-r=c—(a-r) or, (12-x)? = 8* + x?
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24x = 80 1 ) .
or, x =3.3cm. 1 ZAPC = EXZSO =115 1
Thus AB =2Xx=2X33 .
= 6.6 @, 1 [CBSE Marking Scheme, 2015]

[CBSE Marking Scheme, 2016]

Q. 3.1In the given figure, O is the centre of the circle.
Determine ZAPC, if DA and DC are tangents and
ZADC = 50°.

A

4
\

C
[Board Term-2, 2015]
Sol. A

7'\
\s

C 1

Given DA and DC are tangents from point D to a
circle with centre O.

D <3)

£1 = Z2=90°
(radius L tangent)
L1+ 22+ 23 + Z£4 = 360° 1
or, 90°+90°+ 50°+ £4 = 360°

or, Z4 = 130°

Reflex £4 = 360° - 130° = 230° 1

ZAPC = % reflex £4

(angle subtended at centre)

Q. 4.Prove that opposite sides of a quadrilateral
circumscribing a circle subtend supplementary
angles at the centre of the circle.

[Foreign Set I, II, I1I 2017][CBSE O.D. 2014]

Sol. Given : A circle with centre O is inscribed in a
quadrilateral ABCD.

In AAEO and AAFO,
OE = OF
Z0OEA = ZOFA = 90°

(radiusis 1" to tangent)
B

S
[i%a
by

N\
D

(radii of circle)

The point of contact is perpendicular to the tangent.
OA = OA (common side)
AAEO = AAFO(SAS congruency)

L7 = /8 ... (i) (CPCT)
Similarly,

Z1 = /2 (i)

/3 = /4 ...(iii)

/5= /6 . (iv)

L1+ L2+ L3+ L4+ L5+ £6 + L7 + £8 = 360°
(angle around a point is 360°)
2/1+2/48+224+2/5=360°
L1+ £8 + £4 + £5=180°
(L1 + £8) + (L4 + £5) = 180° 4
ZAOB + £COD = 180°
Hence Proved.

Q. 5. Prove that tangent drawn at any point of a circle is perpendicular to the radius through the point of contact.

Sol. - _J:rsﬁw-m‘“ . mc,&

R M—— f’_*__ E—
uw OF 1PQ

0, 0F) amud ,icw?md

[Outside Delhi Set I1, 2016]

™ = sl o;;éﬁ,_af_aﬁ_ﬂ_r

PM%/#_ 7l Aaise - m—
0F = 0R [ soueluiis) - —
oa = ORH EQ

Cleonky, 08 > OR
00 > 0P o
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Lht alndial Lt feivumy o

- . d  _d 7 ?/_? - J
vt g s In ztat L —

= QF_L AG

AN J_J() P_L Pal

oot ;b{.&(}ea‘

Q. 6. In figure, PQ is a chord of length 16 cm, of a circle
of radius 10 cm. The tangents at P and Q intersect
at a point T. Find the length of TP.

Sol. Given,

In rt. AOMP,

[Delhi CBSE, Term-2, 2014]
OM L PQ, bisects PQ.
PM =8cm (asPQ =16cm.) 1

OM = 102 - 82
= J100-64
= 36

=6cm 1

ZTPM + ZMPO = 90°
Also, ZTPM + ZPTM = 90°

or,

£ZMPO = ZPTM
ZTMP = ZOMP = 90°

ATMP ~ APMO (AA) 1
TP _ MP
PO MO
r_8
10 6
O
&
P\ 8cm M Q
T

[Topper Answer, 2016]
or, TP = @
or, TP = Q
3
40
Hence length of TP = N cm. 1

Q.7.Two tangents PA and PB are drawn from an
external point P to a circle with centre O, such

that ZAPB

Z/x and ZAOB = y. Prove that

opposite angles are supplementary.

[Board Term-2, 2011 (B1]

Sol..Since, AOBP is a quadrilateral

A

So, ZA + 4B + x + y = 360°
90° + 90° + x + y = 360° 1
180° + x + y = 360°

x +y =180° 1

Hence, Opposite angle are supplementary 1

[CBSE Marking Scheme, 2011]

. 8. In the given figure, XY an are two parallel tangents to a circle with centre O and another tangen wi
Q. 8. In the given figure, XY and X'Y' are two parallel tangents to a circle with centre O and another tangent AB with
point of contact C, is intersecting XY at A and X' Y at B. Prove that ZAOB = 90°.
Y

X P

A

M.

Ol

N ©

>

X Q

B Y'

[Outside Delhi Set, I, II, I1I 2017]
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Xy 1 ox'y!

paoof -

Sol.

ar

tPAB: tanbe

\b s Yriown

To prove .

and AB sATans versad .
L XAR 4 L ABX) \go° T winforior angles

CGiven: x3§ 11X’y —daongenks.
P0G is  diownekr |, OC isyadius,
Tongenl ALR doucher XY ot A oand

i - U5
L AoR =90 °-

S

'H'NR"/ lanjen'ﬁ Prown on gsavae Foi-ﬂ} are eo!_uo,lbj

intduned 4o e line jniﬁiﬂj

tenbe Yotmat poim} -

~Rence,

proved .

=7 LPpD= LCAD and LQRBC= L LBOD
: \n@,
| - 2.lchAD 4+ 240 ~ \goo
I ox 2 LBAD }K:;._ o ©
lBAp 1 L AR = 0° @
i m A AGR,
LBAD +LABD A L AoR/- 180°

o@D , qz%mop \30°
. - poB < Aee

- O%Gle U

[Topper Answer, 2017] 3
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