Circles

( Fastracl« Revision )

» Circle: A circle is a collection of all points in a plane which
are at a constant distance from a Fixed point. The fixed
point Is called centre and the constant distance |s radius.
The line jJoining two points on the circumference of the
circle is chord.

Secant: A line which intersects a circle in two distinct
points Is called a secant of the drcle.

(o

In figure, AB is the secant of the circle.

Tangent: A line meets a circle only in one point is called a
tangent to the circle at that point. The point at which the
tangentline meets the circle is called the point of contact.

In figure, PQ Is the tangent and T Is the point of contact.

P
T
Q

The tangent at any point of a circle is perpendicular to the
radlus through the point of contact.
In Figure, <OPA = ~0OPB =90°

Number of Tangents to a Circle
1. No tangent can be drawn from a point inside the
circle.

2. Not more than one tangent can be drawn to a circle at
a point on the circumference of the dircle.
3. Two tangents can be drawn to a circle from a point

outslide the circle. See Flgure (3).

Flg (a)

Length of a Tangent: The length of the segment of the
tangent From the external polnt P and the polnt of contact
with the circle is called the length of a tangent from the
point P to the circle. The length of two tangents drawn
from the same external point to the circle are equal.

In Fig. (a), PA = PB
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» Concentric Circles: Two or more circles having the same
centre but different radil are called concentric circles.
In Figure, circles are concentric.

Knowledge BGOSTER

1. A circle can have maximum two parallel tangents.

2. The distance between two parallel tangents to a
circle is equal to the diameter of a circle.

3. The incentre of a triangle [s the point where all the
angle bisectors meer in the triangle.

4. Iftwo tangents are drawn to a circle from an external
point, then

(i) ZPOQ = ZPOR
(i) ZQPO = ZRPO
(iii) ZOPR + ZQOR = 180°

R

5.If a chord is drawn through a point of contact of a
tangent to the circle then the angles formed by this
chord from the tangent are equal to the angles of
corresponding alternate segments.
le, ZBAD = ZACB
and ZEAC= ZABC

. The opposite sides of a quadrilateral circumscribing
a circle subtend supplementary angles at the centre of

the circle.
In figure, 0, +0,=180°
and 05+ 64=180°
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& Practice Exercise

'@/ Multiple choice Questions N

QL Two parallel tangents are drawn to a circle at a

Q2

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.
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distance of 10 cm, then the radius of circle is:

b. 4 cm

d.7cm

The length of tangent drawn to a circle of radius

9 cm from a point 41 cm from the centre is:
[CBSE2023]

a 3am
c bom

b. 9 cm
d. 50 cm

In the given figure, QR is a common tangent to
given circle. Tangent at T meets QR at P.If PQ = 5.5
cm, then the length of QR is:

Q P R

a 40 cm
cC 4lcm

b. 10 cm

In the glven figure, if O is the centre of a circle. AB
Is a chord and the tangent AT at A makes an angle
of 30° with the chord, then ~0OAB Is:

a. Bocm c 11cm d. 7 cm

a. 40° b. 307 c. 60° d. 50°

From a pointQ, 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: [NCERT EXERCISE]
a. 2451cm b. 12cm c 15om d 7cm

Two tangents PA and PB from a point P to a circle
with centre O are inclined to each other at angle of
80°, then ~/POA is equal to: [NCERT EXERCISE]

a. BO® b. 70° c. 6O° d. 50°

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: [NCERT EXEMPLAR]
a 4cm b. 5 an c 6cm d 8cm
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 equal to: [CBSESQP 2022-23]
a _B_Jj cm b. 3 cm

2
c 6cm d. 3\/5 cm

Q9.

Q 10.

QlL

Q2.

Q 13.

Q 14.

In the given figure, TA is a tangent to the circle
with centre O such that OT = 4 cm, Z0TA = 30°,
then length of TA is: [CBSE 2023]

B, Z\Ef:m b. 2 cm

c 22em d Y3em

In the given figure, PT is a tangent at T to the circle
with centre O. If Z/TPO = 25°, then x is equal to:
[CBSE2023]

a 25° c. 90°

b. 65°

d. N5’

A circle is inscribed in A B
a square. The radius of /
inscribed circle is 3 cm, then

the length of tangent is:

a. 3am Iem
b. 9 cm
C 6cm D . C

d. Can't be determined E

If radii of two concentric circles are 6 cm and 4 cm,
the length of chord touches the smaller circle Is:
a. V5 cm b. 25 cm

c 3V5cm d. 45 cm

If O Is centre of a circle and chord PQ makes an

angle 50° with the tangent PR at the point of

contact P, find the angle made by the chord at the

centre. [CBSE 5QpP 2023-24]
R

a. 130° b. 100° c 50° d. 30°
In the given figure, if AB and AC are two

tangents to a circle with centre O, so that

ZB0OC=100° then £ OAB is:
A

a2 b. 40° c 60° d 50°
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Q 15.

Q 16.

QL.

Q18.

In the given figure, PA
and PB are tangents from
external point P to a circle p
with centre C and Q is any
point on the circle. Then
the measure of ZAQB is:

[CBSE2023]

] d 90°

a. 66-—2-‘“ b. 125° €. 55"
A quadrilateral PQRS Is drawn to circumscribe a
circle. FPQ =12 cm, QR = 15 cm and RS == 14 cm,
find the length of SP. [CBSESQP 2023-24])
a. 15cm b. 14 cm

c 12 cm d. 11cm

In the given figure, the quadrilateral PORS
circumscribes a circle. Here, PA + CS is equal to:

[CBSE2023]
a. QR b. PR
i 20 d. PQ
In the given figure, if Z/AOB = 125°, then ZCOD Is
equal to: [NCERT EXEMPLAR]
a 625° b. 45° &35 .58

_@’ Assertion & Reason type Questions N

Directions (Q. Nos. 19-23): In the following questions. o
statement of assertion (A) Is followed by a statement of o
reason (R). Choose the correct option:

Q19.
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a. Bath Assertlon (A) and Reason (R) are true and
Reason (R) Is the carrect explanation of Assertion
(A)

b. Both Assertlon (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertlon (A)

C Assertion (A) Is true but Reason (R) Is false

d. Assertion (A) is false but Reason (R) is true
Assertion (A): PA and PB are two tangents to a
circle with centre O. Such that ZAOB = 110°, then
ZAPB = 90°.

Reason (R): The length of two tangents drawn
from an external point are equal.

Q 20.

Q2L

Q 22.

Q 23.

Assertion (A): In the given
figure, O is the centre
of a circle and AT is a
tangent at point A, then
ZBAT = 70°.
Reason (R): A straight line
can intersect a circle at
one point only.
Assertion (A): Suppose the distance between two
parallel tangents of a circle Is 16 cm, then radlus
of a circle is 10 cm.
Reason (R): The distance between two parallel
tangents of a circle Is equal to the diameter of a
circle.
Assertion (A): If PA and PB are tangents drawn
from an external point P to a circle with centre O,
then the quadrilateral AOBP is cyclic.
Reason (R): The angle between two tangents drawn
from an external point to a circle is supplementary
to the angle subtended by the line segment joining
the points of contact at the centre.
Assertion (A): In the given figure, a quadrilateral
ABCD is drawn to circumscribe a given circle, as
shown. Then

AB + BC=AD + DC.

s
N

Reason (R): In two concentric circles, the chord of
the larger circle, which touches the smaller circle,
is bisected at the point of contact.

“d) Fill in the Blanks Tupe Questions N

Q 24.

Q 25.
Q 26.

Q27

Q 26.

A line which intersects a circle in two distinct
points is called a of the circle.

[NCERT EXERCISE]
A circle can have maximum ... parallel
tangents. [NCERT EXERCISE]
The common point of a tangent and the circle Is
called point of ................. [NCERT EXERCISE]

A tangent at a point P on a circle of radius 5 cm
meets a line through the centre O at a point Q, so
that 0OQ = 13 cm, then length of PQ is
In the given figure, the length PB =

[CBSE 2020)

rrrrrr
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St Q3L The tangent of a circle makes an angle of 90° with
' True/False Tupe Questions N radius at point of contact.
: Q 32. Iftangents PAand PB from a point P to a circle with
centre O are inclined to each other at an angle of
80°, then ZAPO is equal to 70°.

. If a chord AB subtends an angle of 60° at the centre

Q29. If a point lies on a circle, then the number of
tangents drawn from that point to the circle is 2.

Q 30. In two concentric circles, all chords of the outer Q33

circle, which touch the inner circle are of equal of a circle, then angle between the tangents at A
length. and B is also 60°.
Solutions|
A 4
L (c) In the gjven Agure.
u < OAT =90°
TP = 2 OAB + 2 BAT = 90°
In two parallel tangents to a circle, the distance between = Z 0AB + 30° = 90°
two tangents Is equal to the diameter of a circle. = £ 0AB = 60°
5. (d) In right-angled triangle OPQ.
OP? + QP? = 0Q*
(by Pythagoras theorem)
¢ 10cm = (0P)% + (24)? = (25)°
= (OP)? = 625—-576
= (OP)? = 49
= OP =7 cm

Here, dlameter of a clrcle, d = Distance between two
parallel tangents «» 10 cm

: ; d 10
|: J = ——=— =
Radius of circle. r 5= 5cm
2. (a) Glven radius of a circle. OA =9 cm
and OB=4lcm
6. (d) Since OP Une bisect # P. Therefare
ﬁ“- 0 /2 APO = ~ BPO = 40°
AUG 9 em In right-angled APAO,
Z PAQ + 2 APO + 2 POA =18B0°
B A (angle sum property)
i = 90° + 40° + £ POA = 1807
TRICK— = 2 POA = 180° — 130° = 50
In right-angled triangle,
(Hypotenuse)? = (Base)’ + (Perpendicular)’

Since. tangent at any polnt of a drcle Is perpendicular
to the radius through the point of contact
Le.. 2 0AB =907
In right-angled AOAB, use Pythagoras theorem
(0B)? = (OA)? + (AB)?
(41)? = (9)* + (ABY*
= AB =+1681-81=+1600 = 40cm

3. (c) GivenPQ=55cm
The lengths of the tangents drawn from an external
paint to a clrcle are equal
_ PT=QP=55cm
Again P is an external point to a smaller circle. X
Therefare.
PR=PT=55cm
Now. length of tangent QR = PQ + PR
=55+55=11an

7. (d) Given. AB is a diameter of a circle and radius of a
circle. AD=0D=5am

4. (0
G- TiP:

T Radius is perpendicular to the point of contact of tangent.

Suppose chord CD || XY. Intersect AB at point E

m @g www.studentbro.in
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TR!CK /TPO = 25°

In right-angled triangle, ?IHCE' JE?TTI-DL F;TD
(Hypotenuse)* = (Base)* + (Perpendicular)? - B
In right-angled AQED. TIP ' |
2 _ 2 2 n a triangle, the exterior angle Is equal to the sum of the
(0D)? = (ED)? + (OE) In a triangle, the ex gle ! [ to th f th
(by Pythagoras theorem) two interior opposite angles.
(5)° = (ED)% + (3)? In APQT.
(- OE=AE—QA=B-5=3cm) ext. /POM = Z0PT + APTO
= (ED)2=25-9 = x=25"+90"=115°
= (ED)* =16 1. (c) Given radius of a circle. r = 3 am. Therefore.
. ameterof aclrcle. d=2r=2x3=6cm
— ED=4cm dl fadrcleed=2r=2x3=6
As vie know that lLne drawn from centre O to the Since. diameter of clrcle ks equal to the side of a
chord CO, it bisects the chord. square.
Le., CE=ED ~. Side of a square = Diameter of a circle
Now. length of chord =CD =2ED =2x4=8cm =B
8. (d) Here, OB bisects the angle B. -. The length of a tangent line « side of a square

Therefore. Z0BA = 30° —6cm

12. (d) Glven radius of bigger clrcle. OA = 6 cm and radius
of smaller circle, OB = 4 cm.

Z
TiP:
i - 3 In a right-angled triangle, the square of the hypotenuse
J3 AB Is equal to the sum of the squares of the other two sides.

= AB =3Y3 cm In right-angled AOBA.
0A%=0B%+ AB? (by Pythagoras theorem)

@_' TlP : (6)% = (4)* + (AB)? (- OB=4cm)
If two tangents are drawn from an external point, then the | i e
line joining from external point to the centre bisects the - (AB)* = 3616
angle formed by the pair of tangents. == AB =20 =2J5cm
9. (3) Given, OT =4 cm and Z0TA = 30° AC = 2 AB
1D, =2x2\6 =4\Ecm
TiP:
Tangent at any point of a circle is perpendicular to the 13. (b)
radius through the point of contact. Ti P \
In right-angled AOAT. Tangent is perpendicular to the rodius through the point
c0530° % of contact.
Here. Z0PR = 90°
= E—ﬂ o -.’CDPO+£RPQ=9E]=
Z 4 = £Z0P0 + 50° =90° (- ZRPQ = 50°, given)
= TA=243cm - Z0PQ = 40°
In A OPQ.
So. length of TA s 2y/3 cm. st ol P
10. (d) Glven. PT Is a tangent at T to the circle with = /0QP=,0PQ=40°  (angles opposite to equal

centre O. sides of a triangle are equal)

Now, In APOQ using angle sum property of a triangle.
£P0Q + £0QP + £0PQ =18B0°

-  /P0Q +40° + 40° = 1BO°

=4 ~2P0Q = 100°

m @ www.studentbro.in
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14. (b)

TiP-

Angle between radii and pair of tangent is supplementary.

Here. #BOC+ ZBAC=180" = £BAC=180°-100°

= /BAC = BO®°
Also. line OA is bisector of ZA
Z0AB = 83 = 40°

15. (a) PA and PB are tangents from external point P to a
circle.

Given, ZAPB = 55°

- TiPS:
® Angle between radii and pair oftangent is supplementary.

® The angle subtended by an arc at the centre s double
the angle subtended by it at any point on the remaining
part of the circle.

Here. ZAPB + ZACB =180°
= 55° + ZACB = 180°
— ZACB = 1B0° - 55" = 125°
Now ZAQB = ZACB =+ % 125°
' 2 2
ZAQB = 62%“

16. (d) Given.PQ =12 cm, QR = 15 cm and RS « 14 cm

Also. a quadrilateral PQRS is
drawmn to circumscribe a circle.

We know that when a
quadrilateral PQRS is drawn to
circumscribe a given circle then. Q

PQ+RS=5SP+QR
SP=PQ+RS-QR
=12+14=15=26-15=1]
Sa. length of SP is 11 cm.

17. (¢) Glven. the quadrilateral PQRS clrcumscribes a
crcle.

S

19. (d) Assertion (A): We have.
OA L AP
and OB LPB
In quadrilateral OAPB. we have
Z0AP + ZAPB + £PB0 + ZA0OB = 360°
=5 90° + ZAPB + 907 + 110° = 360°
= ZAPB =70°
(-~ radius [s perpendicular to the tangent
at point of contact)

So. Assertion (A) Is false.

Reason (R): It Is true that the length of two tangents

drawn from an external point are equal

Hence. Assertion (A) Is false but Reason (R) s true.
20. (c) Assertion (A):

~TR!CK \

Ifa chord is drawn through a point of contact of a tangent
ro the circle then the angles formed by this chord from
the tangents are equal to the angles of correspanding

¢-TiP

The length of two tangents drawn from an external point

are equal

We know that. If a quadrilateral PQRS Is drawn to
circumscribe a given circle then,

PQ + RS = 5P + OR
— (PA + AQ) + (SC + CR) = (PD + SD) + (RB + BQ)
— PA+5SC+ (AQ +CR) = (PD +5D) + (CR + AQ)

(- AQ =BQ and CR = RB)
= PA + SC = PS (-- PSwPD +SD)

18. (d)

TR!CK

The opposite sides of a quadrilateral circumscribing o
circle subtend supplementary angles at the centre of the
circle.

Given Z A0B w 125°
Here. £ AOB + £ COD =180°
: 125" + « COD =180°

=5 £ 0D = 55°,

Get More Learning Materials Here : &
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alternate segments.
.

Here, ZBAT = ZACB

(by alternate segment thearem)
ZBAT=70" (- £ZAB=70", giUEl'!}
So. Assertion (A) s true.
Reason (R): Any straight line can intersect a circle at

two polnts.
So. Reason (R) is false.

2l. (d) Assertion (A): The distance A
between two parallel tangents is
equal to the dlameter of a dircle.

!

d=AB=16 cm 116 cm
Now, radius of a circle. r = E = E
2 2
=H .cm .

So. Assertion (A) ls false.

Reason (R): It Is also true that the distance between

two parallel tangents Is equal to the diameter of a

circle.

Sa. Reason (R) Is true.

Hence. Assertion (A) ks false but Reason (R) Is true.
22. (a) Assertion (A): We know that. the angle between

two tangents drawn from an external point to a circle

ls supplementary to the angle subtended by the Une

segment joining the polnts of contact at the centre.

ie. Z/APB + ~AOB = 180° (1)

Also. the tangent at any polnt of a cdrcle Is
perpendicular to the radius through the point of
contact
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le. PALOA = /OAP90° TR ! CK

andPB LOB = Z0BP=90° [4 line drawn from centre of circle to the chord, it bisects
.. ZOAP + 20BP = 90° + 90° = 180° (2) the chord.

If the sum of a pair of opposite angles of a quadrilateral S, OP | AB

is 180° then quadrilateral Is cyclic BB — AP

From eqs. (1) and (2). we get _ .

Quadrilateral AOBP |s cyclic.
So. Assertion (A) Is true.

Reason (R): It is a true statement also.

Hence. bath Assertion (A) and Reason (R) are true and 30. Suppose. AB and (D are two chords of larger clrcle
Reason (R) is the correct explanation of Assertion (A). touches the Inner drcle at M and N

23. (d) Assertion (A): If a quadrilateral ABCD Is drawn to
circumscribe a circle. then

AB + CD = AD + BC
So. Assertion (A) Is false.

Reason (R): We have two concentric circles with O is
the centre of concentric circles and AB is the tangent

29. False. because not more one tangent can be drawn to
a circle at a point on the circumference of the circle.

Here.  OM=ON (radii of circle)
5 Since. AB and CD are two chords of a bigger clrcle and

are equidistant from the centre.

L So. AB = CD
A\E/ ; Similarly. we can say that all chords of outer circle
Since. OM L AB touch the Inner circle are of equal length
AM = MB 3L True
(- perpendicular drawn from centre O 32. Given. tangents PA and PB are inclined an angle 80°
to the chord AB bisect the chord AB) ie. £ APB = B0".

So. Reason (R) Is true.
Hence. Assertion (A) is false but Reason (R) is true.

24. secant
25. two
26. contact

2]. Glven, PQ Is a tangent
to the circle at point P
and radius of circle

B
As point joining the external point of pair of tangent P

to the centre Q. it bisects the angle.
1

1 5 5
gy ) zAPD=-;-2~4:APE1~§xBEI 40
Also. it Is glven Hence. glven statement Is false.
00=13cm. 33

TiP: TRICK
:

A line drawn from centre O to the point of contact at point Angle subtended by the pair of tangents o the centre ﬂf]

P Is perpendicular. circle is supplementary.
In right-angled A OPQ. use Pythagoras theorem. A
PQ = (0Q) - (0P = (132 - (5)? = \169-25 o
P< (PO
= V144 =12cm
Hence. length of PQ is 12 cm. B
28. In right-angled AAPO. use Pythagoras theorem Here. Z/APB + #AOB = 180
AP =yJ(0A)2 - (OP)2 =4/(10)? - ()2 ZAPB + 60" = 180"
= ZAPB = 120°
=\100-64 =y36 =6cm Hence. given statement is false.
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Case Study 1

Some students are not familiar with the circle theorem

‘@/ Case Study Based questions y) COMMON ERR@R . }

QL
Q2.
Q3.
Q4.

Q5.

e.qg., angle between radius and tangent.

A  Ferris  Wheel
(or a big wheel in the
United Kingdom)
is an amuscment
ride consisting of
a rotating upright
wheel with multiple
passenger—carrying
components
(commonly referred
(0 as passenger cars, cabins, tubs, capsules,

2. In AORQ.
OR=0Q (radii)

TR!CK
{Angfes opposite to equal sides of a triangle are GBG]
equal.

Z0QR = Z0RQ
and ZR0Q =120°
- Sum of all interior angles In a triangle = 180°
Z0RQ + Z0QR + ZR0OQ = 180"

gondolas or pods) attached to the rim in such a = Z0RQ + £0RQ + 1207 = 180°
way that as the wheel turns, they arc kept upright, = 2 Z0RQ = 180" - 120" = 60
usually by gravity. - ~0r0 =29 _3p¢

After taking a ride in Ferris Wheel, Sanjeev came 7

out from the crowd and was observing his friends So. option () Is correct

who were enjoying the ride. He was curious about 3.

the different angles and measures that the wheel TiP :

will form. He forms the figure as given below.

Equal radi] subtends equal angles.

Here. Z00QR = Z0RQ
Z00R = 30° (- Z0RQ = 30°)

From part (1);
Z00P = 90°

— /0QR + /RQP = 90" (-- ZOQP = ZOQR + ZRQP)

= 30° + ZRQP = 90"

: ZRQP =90°-30° = 60°

. . So. option (a) is correct.

Based on the above information, solve the 4 .
Jollowing quesrions: Tl P :

In the given figure, find ~ROQ. Tangent is perpendicular to the radius through the point
a. 60° b. 100° & 1280 d 90° of contact.

glqgn‘:ORQ' b. 25° ¢ 30° d 50° "~ RP Is a tangent to the clrcle. )

Find /ROP j OR L PR = Z0ORP =90

Ac - : . . " Given. PR=4cmandradius OR=3 cm.

a. 60 b. 75 ¢ 30 d. 30 Novy, In right-angled AORP,

If the length of tangent PR = 4 cm and radius of the OP?=0R?+PR? (by Pythagoras theorem)
circle is 3 cm, then length of OP is: w (4)2 + (3)2= 16 +9 w 25

a. 9cm b. 16 cm c haom d. 25 cm OP=5cm

If the length of chord RQ = 4 cm, then PM is: So. aption (c) Is correct

a. 2cm b. 4 cm c2\/§cm cl--\Ecrn

g-TiP
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Solutions : A perpendiculor drown from the centre to the chord,
T bisect the chord.

It [s given that PR and PQ are tangents.
Thus, ORLPRand0Q LPQ. PM 1 RQ = ZRMP =90°
=90° = 9p° RO 4
Z0RP =90° and 20QP =50 — RM = QM = — === 2em (- glven RQ4 am)
In quadrilateral ROQP.

In right-angled ARMP,

Sum of all interior angles = 360°
RP? = RM? + PM? (by Pythagoras theorem)

ZORP + £Z0QP + £ZRPQ + ZR0OQ = 360°

- 90° + 90" + 60° + ZROQ = 360" = PM = VRP? —RM?
ZROQ = 360° - 240° = 1207 (42 -(2 =\16-4 =12=23cm.
So. option (c) is correct So. optlon (c) Is correct.

m @g www.studentbro.in




Case Study 2

Priyanshi has been selected by her school to design
logo for Sports Day T-shirts for students and staff.
The logo design 1s as given in the figure and she
s working on the fonts and different colours
according to the theme.

ES—

= A Q

In the given figure, a circle with centre O 1is
inscribed in a APQR, such that it touches the sides
PQ, QR and RP at points A, B and C respectively.
The lengths of sides PQ, QR and RP are 10 cm, 14
cm and 18 cm respectively.

Based on the above information, solve the
Jfollowing quesrions:

QL The length of PAis:

a.7cm b. B cm . 5cm d Scm

Q2. The length of QB is:
a. Bcocm b. 3cm c 2cm d 9cm

Q3. The length of RCis:
a.9cm b. 5cm C 2cm d Necm

Q 4. If radius of the clrcle Is 6 cm, find the area of AOPQ.
a. 60 sq. cm b. 15 sq.cm
c 30 sq.cm d. 30 sq. cm

Q5. The ratio, area of APQR : area of AOPQ is:
a. 10: 74 b. 73/11:10
c syN:7 d. 7:5yM

. Solutions .

1

TiP:
The length of two tangents drawn from the same
external polnt of a circle are equal

letRC=RBex PC=PA=yand QA=QB =2z

RP=RC+CP =»>x+y=18 )
PQ=PA+QA=y+2=10 ~(2)
and RQ=RB+QB=x+2z«14 ..(3)

Adding egs. (1). (2) and (3). we get
(x+y)+(y+2)+(x+2)=1B8+10+ 14

=5 2(x+y+2)=42
- x+y+z=i;=21 -..(4)
Substituting the value of (x + z) In eq. (4). we get

Yy + 14 = 21
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- yo2l-14u7
- Lengthof PA=y=7cm
So. option (a) is correct.

2. Substituting the value af (x + y) in eq. (4). we get
1B +z= 21

= z=21-18=3

- Length of QB=z=3cm

So, option (b) Is correct.
3. Substituting the value of (y + 2) in eq. (4). we get

X+ 10 « 21
x=21-10=11

~. Length of RC= x=11cm
So. aptlon (d) Is correct.

4. Given that
radius of the circle (OA) = 6 cm
~. Helght of the triangle OPQ = 6 cm
and length of PQ =10 cm

TR!CK

Area of the triangle = % x base x height

Area of anm:%qumn =%xlﬂx5

=30 cm?

So. aptlon (c) Is correct.
5. Glven that In APQR,

PQ=10cm.QR =% cmand RP =1B cm

- Semi-perimeter (s) = il gﬁ el
_ ]D+1;+]El= &22=2] -

Now. area of APQR =J5(5 ~PQ)(s-QR)(s —RP)
(by Heron's formula)
=21(21-10) (21-14) (21 - 18)

=J21x11x?><3 mZ}Jﬁ 5qg- €M

Required ratio = Area of APQR : Area of ADPQ
=21{M:30 =7y1:10

So. option (b) Is carrect.

Case Study 3

In a math class—IX, the teacher draws two circles
that touch cach other externally at point M
with centres A and B and radii 5 cm and 4 cm
respectively as shown in the figure.

T =
X M &%“
i{j 5cm :q dcmg )Y o
e N/
S
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Based on the given information, solve the following Based on the given information, solve the following

questions:
Q1 Find the value of PX.
Q 2. Find the value of QY.
Q 3. Show that PS? = PM-PX.

questions:

Q1 Find the length of tangent line AB.
Q2. Find the radius of the gold coin.
Q 3. Find the perimeter of a A ABC.

- Solutions .

. Solutions .
L Here. AS=5cmandBT=4cm

1 Given. O is the centre of circle. BP=7 an. CP = 4 cm.

[ radii of Eii“Cl.ES) AQ=5cm and ~0BP = 30",

Since. radius at point of contact is perpendicular to T
tangent TR!CK
AS | PS The length of two tangents drawn from the same external
s JASP - 90° point to the circle are equal.
In right-angled AASP, Here. BR=BP=7cm
PA? = PS?+ AS?  (by Pythagoras theorem) igi E X ig + gﬁm
= PAZ = (12)% + (5)* | =5+7=12cm
= PA =144 + 25 =169 =13 cm Hence. length of tangent line AB Is 12 cm.
In glven figure. |oin points O and P. A
PXiePA—XA , In right-angled AOPB.
PX=13-5=B8cm (- radius. XA =5am)
2 - BT LTQ L Q
—~  /BTQ=90° BP o
In right-angled ABTQ. — L sl 500
BQ? =TQ? + BT? (by Pythagoras theorem) —\E 7 B P C
= BQ? = (3)% + (4)* i T 43 1B
= = - ==
= BQ= 9416 =25 =5cm NENREIE
QY =BQ —BY Hence. radius of the gold coin Is Z\E CmL
] QY=5-4=1cm  [.radius. BY = 4 cm) 3
3. In right-angled AASP. 3.
PS? = PAZ — AG? H o B
- PAZ - AM? [ AS = AM (radii)) @_‘ TiP . ‘
_ (PA + AM) (PA — AM) Tangents are drawn from an external point to the circle
- are equal in lengths.
~ (PA + AM) (PA — AX)
- PMPX (- AM = AX (radii)) QC=CP=4cm.
Hence proved. AR=AQ=5cm
BR=BP=7cm
Case StUdV 4 Now. length of different tangents in the given figure

Arun recently bought a

gold coin from a Jewellery

shop. To protect it, he

placed the gold coin in a .
triangular box. The edge of g R
the triangle touch the gold
coln.

Triangular Box

In mathematical form, the given statement Is
defined with the given figure such that BP =7 cm,
CP=4cm,AQ=5cmand £ OBP =30".

B 7 cm P 4om

Get More Learning Materials Here : &

cnrene €9

are
BC=BP+PC=7+4&=11cm
AC=A0+QC=5+4=9an
From part LAB=12cm
. The perimeter of AABC = AB + BC + AC
=12+1+9=32cm

Case Study 5

In a bike, both tyres touches the ground. And
when those points where they touch the ground
are joined, we get a straight line. The straight line
formed can be considered a common tangent for
both the circles.
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T

QL
Q2.
Q3.

Mathemaucally, in the figure, AB and CD are
common tangents of two equal circles which touch
each other at D and AB = 8 cm and CD = 4 cm.

A C B

Based on the given information, solve the following
questions:

In the given figure, find the length AC.

Find the area of the quadrilateral O, ACD.

Find the number of common tangents in the given
figure.

1.
TP
As we know that tangents drawn from an external point
to a circle are always equal in lengths.

Solutions -

2.

3:

AC=CD=4cm.

Given both dircles are of same radius. So, Une DC Is
perpendicular to the line AB.

Also. tangent is perpendicular to the radius through
the point of contact of clrcle.

ZOAC= £20,DC = 90°
Since. both circles are equal

So. the lne [olning centres O, and O, are parallel to
the common tangent AB.

Z0AC=~ZA0,D =180°
= ZAD|D = 180" - 90" = 90°
In quadrilateral O,DCA.
<A0D + £0,DC + £DCA + £ZCAQ, = 360°
= 90° + 907 + 90" + «DCA = 360°
ZDCA = 360° - 2707 = 80°
So. in quadrilateral
ZA0D = Z0,DC = ZDCA w £CAQ, = 90°
and 0A=0D (radii of circle)
Therefore quadrilateral O,ACD formed a square.
. Area of quadrilateral 0,ACD = Area of square

- (slde)? = (CD)? = (4) = 16 cm?

Hence. area of quadrilateral 0,ACD is 16 cm?.

In the glven figure, there are two common tangents
Le.. AB and CD.

'@’ Very Short Answer Type Questions N}

QL

Get More Learning Materials Here : &

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. [CBSE2017]

Q2. In the given figure, PA is a tangent to the circle

Q3.

Q4.

Q5.

Q6.

Q7.

drawn from the external point P and PBC is
the secant to the circle with BC as diameter. If
ZA0C = 130°, then find the measure of ZAPB,
where O Is the centre of the circle. [CBSE 2023]

In the given figure, O is the centre of the circle. AB
and AC are tangents drawn to the circle from point

A.If /BAC = 65°, then find the measure of Z/BOC.
[CBSE 2023]

In the given figure, O is the centre of the circle
and QPR is a tangent to it at P. Prove that
ZQAP + ZAPR = 90°. [CBSE 2023]

Q R

From an external point P, two tangents, PA and PB
are drawn to a circle with centre 0. At a point E on
the circle, a tangent is drawn to intersect PA and
PB at C and D, respectively. If PA = 10 cm, find the
perimeter of APCD. [CBSE SQP 2023-24]

D

In the given figure, PQ is a tangent at a point C
to a circle with centre O. If AB is a diameter and
Z PCA = 30°, then find £ BCQ.

In the given figure, O is the centre of a circle,
PQ is a chord and PT is the tangent at P. If
ZP0Q = 70°, then calculate £TPQ. [U-linp.]
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Q 8. From an external point P, tangents PA and PB are
drawn to a circle with centre 0. /PAB = 50°, then
find ~AOB. [CBSE2016]

-€)) Short AnSWer Tupe-I Questions N

Q L Prove thattangents drawn at the ends of a diameter
of a circle are parallel to each other.
[NCERT EXENCISE; COSE 2019, 17]

Q2. In 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 =QD = 3 cm, then find PC + PD. [CBSE2017]

Q 3. In the given figure, XAY is a tangent to the circle
centered at O. If ZABO = 40°, then find £BAY and
ZAOB.

[CBSE2022, Term-ll]

Q4. In the given figure, AB is diameter of a circle
centered at O. BC is tangent to the circle at B. If
OP bisects the chord AD and ZAOP = 60°, then
find ZC. [CBSE 2022 Tarm-Il]

B L.

Q5. Prove that tangents drawn at the ends of a chord
of a circle make equal angles with the chord.

M

o0

Get More Learning Materials Here : &

Q6.

Q7.

Q8.

Q9.

Q 10.

QLL

Q12

In the adjoining figure, a circle is inscribed in a
quadrilateral ABCD touching
its sides AB, BC, CD and AD at
P,Q,R and S respectively. If the
radius of the circle is 10 cm,
BC = 38 cm, PB = 27 cm and
AD L CD, then calculate the length of CD.

In the given figure, PA and PB are tangents to the
circle with centre O such that ZAPB = 50°. Write

the measure of ~0AB. [CBSE 2015]
A
P (‘t‘i
B

In the adjoining figure, two
tangents RQ and RP are
drawn from an external
point R to the circle with
centre O. f Z/PRQ = 120°,
then prove that
OR=PR +RQ [CBSE 2015]
Two concentric circles are of radii 5 cm and
3 cm. Find the length of the chord of the
larger circle which touches the smaller circle.
[CBSE 2022 Term-ll, CBSE 2023]

From an external point, two tangents are drawn
to a circle. Prove that the line joining the external
point to the centre of the circle bisects the angle
between the two tangents. [CBSE 2023]

From a point P, two tangents PA and PB are
drawn to a circle C (0, r). If OP = 2r, then find
ZAPB and ~0AB. What type of triangle is APB?

[CBSE SQP 2022 Tarm-Il, CBSE 2016]

gl

In the given figure, a AABC 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.  [CB8SE2015]

Bqﬁﬂ“-rD-q— 9cm —

'@{ Short Answer Type-Il Questions N

QL A quadrilateral ABCD is drawn to circumscribe a

circle (see given figure). Prove that

AB +CD =AD + BC.
[NCERT EXERCISE; CBSE 2017,16]
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Q2.

Q3.

Q4.

Q5.

Q6.

Get More Learning Materials Here : &

A circle touches the side BC of a AABC at a point
P and touches AB and AC when produced at Q and

R respectively. Show that AQ=% (Perimeter of

AABC) = % (BC + CA + AB).
[NCERT EXEMPLAR; CBSE 2023, 20]

In the given figure, the incircle of AABC touches the
sides BC, CA and AB at P, Q and R respectively. Prove

that (AR + BP + CQ) = (AQ + BR + CP) = % (Perimeter

of AABC).
A

B P C

Prove that the angle between the two tangents
drawn from an external point to a circle is
supplementary to the angle subtended by the line-
segment Joining the points of contact at the centre.

[CBSE2023]

PA and PB are tangents drawn

to a circle of centre O from

an external Point P. Chord AB P
makes an angle of 30° with

the radius at the point of B
contact.

If length of the chord is 6 cm, find the length of the

tangent PA and the length of the radius OA.
[CBSE 5QP 2023-24]

Two tangents TP and TQ are drawn to a circle

with centre O from an external point T. Prove that
ZPTQ =2 Z0PQ.

[NCERT EXERCISE; CBSE SQP 2022

Term-II, CBSE SQP 2023-24; CBSE 2023, 17]

P

Q7.

Q8.

Q9.

Q 10.

In the given figure, PA and PB are tangents to 3
circle from an external point P such that PA=4 cm

and /BAC = 135°. Find the length of chord AB.
[CBSE2017])

ABC is a right triangle in which ZB = 90°. If
AB = 8 cm and BC = 6 cm, find the diameter of the

circle inscribed in the triangle.
[NCERT EXERCISE; CBSE 2019, U. Imp]

In the given figure, PQ is a chord of length 8 cm of a
circle with radlus 5 cm and centre O. The tangents

at Pand Q intersect at point T.Find the length of TP.
[NCERT EXERCISE; CBSE 2019]

In the given figure, XY and XY’ are two parallel
tangents to a circle with centre O and another
tangent AB with point of contact C intersecting XY
atAand X'Y' at B.

Prove that ~AOB = 90°. [NCENT EXERCISE; CBSE 2017]

Or
What is the measure of ZF/AOB? [CBSESQpP2022-23)

-€) Long Answer Type Questions N

QL Prove that the parallelogram circumscribing a

clrcle Is a rhombus.
[NCERT EXERCISE; CBSE 2022 Term-Il, CBSE SQP 2022-23]

Q2. In the given figure, O is the centre of a circle of

radius 5 cm. T is a point such that OT = 13 cm
and OT intersects circle at E. If AB is a tangent
to the circle at E, find the length of AB, where TP
and TQ are two tangents to the circle.

[NCERT EXEMPLAR; CBSE 2016]

A
N
;
~I"J
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Q3. In the adjoining
figure, two equal
circles with centres
O and O', touch a
each other at X,
produce 00" to
meet the circle
with centre O’ at A.AC Is tangent to the circle with
centre O, at the point C. O'D is perpendicular to AC.

Find the ratio of % . [CBSE 2016]

Q4. PA and PB are the tangents to a circle which
circumscribes an equilateral AABQ. If ~PAB = 60°,
as shown in the figure, prove that QP bisects AB at

Q5. In the given figure, a triangle ABC with /B = 90°
is shown. Taking AB as diameter, a circle has been
drawn intersecting AC at point P. Prove that the

tangent drawn at point P bisects BC.
[CBSE 2022 Term-Il]

right angle. [CBSE 2015]

Q 6. Prove that the opposite sides of a quadrilateral
circumscribing a circle subtend supplementary
angles at the centre of the circle.

[NCERT EXERCISE; CBSE 2017]
[Solutions]

Very Short Answer Type Questions

1. Two tangents PA and PB are drawn from an external

point P to the circle.
Glven, ZAPB = 60°

If two tangents are drawn from an external point to a
circle, then the line joining that external point to the

centre of circle bisect the angle between the tangents.
\ y

Join OA and OP.
.+ PA Is a tangent therefore
OA LPA
We know that OP is the angle bisector of ZAPB.

éDPA:%AAPBm%xED"wBD’

In right-angled AOAP,

. 0OA 1 a

o= = ——

32 oP 2 0GP
0P = 20

2. Given, PA is a tangent to the circle drawn from the
external paint P and PBC is the secant to the circle
with BC as dlameter.

Also, <A0C » 130°,

TR!CK
{Eﬂerﬁur angle of a triangle = Sum of interior uppusfre}

angles.

Now, ZAPO + ZPAQO = £AOC
ZAPQO =130°-90° = 40°
So. ZAPB = ~#APO = 40°

3. Since. tangent Is perpendicular to the radius through
the polnt of contact
£Z0BA = £0CA = 90°
Now. £ OBA + £ BAC + £ OCA + £ BOC = 360°
(angle sum property of quadrilateral)

- 90° + 65° + 90° + ~BOC = 360°
- /BOC = 360° - 245° = 115"
~COMMON ERR@R' N

Some students are not known with the circle
properties, le, they could not well Identify
Z0BA = Z0CA = 90° (ongle between radius ond
| [angents)

4,

TiP:
If a chord is drawn through a point of contact of a tangent
to the circle then the angle formed by this chord from

the tangent are equal to the angles of corresponding

-

alternate segments.

G-TiP:

= Tangent at any point of a circle is perpendicular to the
radius through the point of contact.

In APOA. ZPAD = 90°

Get More Learning Materials Here : &

£BPQ = ZQAP 401
(by alternate segment theorem)
Since. AOB Is a dlameter of the clrcle.

ZAPB = 90° A2)
(angle of semicircle)
From figure. QPR is a tangent i.e. a straight line.
= £BPQ + £APB + ZAPR =180"
= /BPQ +90° + «APR =180° [from eq. (1))
ZQAP + ZAPR = 1B0" - 90° = 90"
[from eq. (2)) Hence proved.

Here.

—
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5. Since BC touches the clrcle at R.

TiP:

Perimeter of any triangle Is equal to sum of all its three

sides.
A
C
P
D
B
Perimeter of APCD =PC+CD +PD
=PC + (CE + ED) + PD
TR!CK
Tangents are drawn from an external point to o circle
are equal in lengths.
— (PC + CE) + (ED + PD)
= (PC+ CA) + (DB + PD)

(-~ CE=CA and ED=DB)
~PA+PB (- PA=PC+CAandPB= PD+DB)
= PA + PA (-~ AP = BP)
=2PA=2x10 (- PA=10 cm. gwen)
=20cm

6. Glven, £ PCA =30°
TR!CK

Diameter of a circle subtends right angled to the
circumference of a circle.

Here. AB is a diameter of a circle.
Therefore ZACB = 90°,

Since PQ Is a stralght lne. Therefore sum of all
angles of one slde Is equal to 180°,

ie. 2 PCA+ £ ACB + « BCQ =180°

== 30° + 90° + ~ BCQ = 180°
= < BCQ = 60°
7. In AOPQ,
A+ £2 + 2ZP0Q =180°

(angle sum property of triangle)
— L+ £2+70° =180°

= L+ £2=1D"
TiP:

Angles opposite to equal sides of a triangle are also

equal
= A+ 2=1N0" (~0P=00Q. . £2=.))

= 241 =N0°

Z1=55"
TiP

Tangent is perpendicular ro the radius through the point

of contact of circle.
Here. Z0PT = A+ /TPQ=90" (-0P_LTP)
— £TPQ =90° - 55° = 35°

Get More Learning Materials Here : &

Alternate Method:

ZP0Q = 2/PRQ
(angle subtended by an arc at
the centre Is twice the angle subtended by it at any
point on the remaining part of the circle)

= 72[] - /PRQ

ZPRQ = 35°
ZTPQ = ZPRQ
=35° (alternate segment theorem)
B. Since.tangents drawn from external point are equal

PA =PB
ZPBA = ZPAB = 50° (angles opposite to

equal sides are equal)

In AAPB.

ZAPB + ZPBA + ZPAB = 180"
(by angle sum property of a trlangle)
— ZAPB = 180" —-50° - 50° = BD"
In oyclic quadrilateral OAPB,

ZAOB + ZAPB =180" (- sum of opposite angles of
a cyclic quadrilateral Is 1807)
= <A0B + 80°=180°

ZA0B =180° - BO® = 100°

COMMON ERR@R .
Some students could not apply the appropriate theorem
of circle to find out the unknown angles.

Short Answer Type-l Questions

cnrene €9

1. Given: AB [s the diameter of a circle with centre 0.
Tangents are PAQ and RBS from the end polnts of the
dlameter on the clrcle.

To Prove: PQ || RS

Proof: - AB Is the diameter and PAQ and RBS are
tangents from the end points of the diameter.
P A z
-+t

—

@-TiP
Tangent is perpendicular to the radius through the point
of contact of circle.
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Here, ZPAB = 90° and ZABS « 90°

But ZPAB and ZABS are the same alternate angle
made by cutting the transverse line AB to lines PQ
and RS.

So. PQ I RS

L
Tangents drawn from an external point to a circle are
equal in lengths.

G- TiP:
Tangents drawn from an external point to the circle are
equal in lengths.

Hence proved.

Here. PA=PB=12cm (1
QC=AC=3cm 2
and QD«BD=3cm

(- PA=12cm.QC=QD=3 om

Now. PC + PD = (PA - AC) + (PB ~ BD)
=(12-3)+(12-3)

(from eqs. (1). (2) and (3))

)
)
(3)
)
)

(From figure

=84 3=18cm
. In the given figure,
0B = 0OA (radii of a circle)
=% ZBAO = «£ABO (angles opposite to equal

sldes of a triangle are equal)
=5 /BAO = 40°
Since tangent is perpendicular to the radius through
the point of contact of circle.
.e. OA L XY
# £0AY = 90°
= £ZOAB + ZBAY = 90°
= 40° + ZBAY = 90°
, ZBAY =907 - 40° = 50°
In AOAB. use angle sum property of a triangle.
ZAOB + «£BAQ + £ABO = 1B80°
— ZAOB + 407 + 40° =180°
= ZA0B = 100°

. Given, OP bisect AD.

Since. the line drawn through the centre of a circle to
bisect a chord Is perpendicular to the chord.
k: OP L AD
ie. £0PA=90°
In AQPA.
ZAOP + £0PA + £0AP = 180°
(by angle sum property of triangle)

=3 60° + 90° + ZOAP =180°

= Z0AP =30°

= £ZBAC = Z0AP = 30°
Again in AABC.

/BAC + #ABC + #A(CB = 1B0°
(by angle sum property of triangle)
= 310+ 90" + ZACB = 1B80°

(- radlus s perpendicular to the tangent
-.Z0BC = ZABC = 90°)

= ZACB = 60°

Tangent is perpendicular to the radius through the point
of contact of circle.

PMaPN = zZ2=/21
(- angles opposite to equal
sides of a triangle are equal)
= 180°— 24 =180"- /3 (by linear pair)
— /3=/4
Hence. tangents drawn at the ends of a chord

of a circle make equal angles. with the chord.
Hence proved.

6. Join OR.

TiP:

G-TiP

Tangent is perpendicular to the radius through the paint

o 22 =90°
Prg—— 37 cm ——
A /. | B
10 cm /
TS -+ --1---&]:: ] ,{}é\
10 cm
i Q
C-{"ll cm
10 cm El crm
and £3 = 90° (- AD 1L CD)
It Implies that #4 =90°
~. ORDS is a square.
= OR=DR=5D =05
"~ Tangents drawn from an external point are equal
DR=0S=10cm (= B5=ROy (1)

and BP = B0 =27 cm
Now, CQ=BC-BQ=3B-27=11com
RE=CO=1.cm -.(2)
(- tangents drawn from an
external polnt are equal)
So. DC«DR+RC=10+1=21cm
[from egs. (1) and (2))

7. Since. tangents drawn from an external polnt to a clrcle

are equal In lengths.
PA = PB

: . T of contact of circle.
5. Let tangents at points M and N extends it and

Intersect these tangents at point P, Here. Z0AP = £0BP = 90°
Get More Learning Materials Here : & @ @) www.studentbro.in




OB = DA (radii)

Z0AB = Z0BA )

(angles opposite to equal sides of a

triangle are equal)

By uslng angle sum property of quadrilateral. OAPB,
Z/0AP + #A0B + #0BP + ZAPB = 360°

=5 90° + ZAOB + 90° + 50° = 360°
- ZAOB = 360° - 230°=130° ...(2)
In AOAB.

ZA0B + ~0AB + #0OBA = 180"
(angle sum property of triangle)
— 130° + ZOAB + Z0AB = 180° (from eq. (1))
- 220AB =180" - 130° = 507
¢ £Z0AB =257

COMMON ERR(DR .

Some students could not apply the appropriate thearem
of circle to find out the unknown angles.

8. Given: ZPRQ =120°
To Prove: OR=PR + RO
Construction: Join OP and OQ.

TiP:

Tangent is perpendicular to the radius through the point
of contact of circle.

Proof: In AOPR and AOQR
Z0PR = /_(UQR -90" and

PR = RQ (tangents drawn from an external
point to the circle are equal)

/PRQ = 120° (glven)

~TRICK \

If two tangents are drawn from an external polint to a
circle, then the line joining that external point to the

centre of circle makes equal angles from two tangents.

LN 7

il
2

ZPRQ = 1 120" = 60"

ZPRQO = 5

Now, In AOPR.
Z0PR + ZPOR + £PRO =180°
(angle sum property of triangle)
= 90° + £POR + 60° = 180°
=5 ZPOR =180°-150" = 30°
Now. In right-angled AOPR.

sin30' =R - L (. gin ,POR = sin 307)

OR 2
— OR « 2PR « PR + PR
PR =QR
= OR = PR + QR

(- tangents drawn from an external paint
of a circle are equal In length)

COMMON ERR@R - x

Some students are not familiar with the circle theorem
e.g., could not well identify «OTP = 90° (angle between

radius and tangent).

>

Hence proved.

Get More Learning Materials Here : &
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9. Glven, radius of bigger circle OA = 5 cm and radius of
smaller clrcle OB = 3 cm.

In right angled AOBA.

0A%=QB? + AB?
(5)% = (3)% + AB?
B 7

. The length aof the chord of larger circle.
AC=2AB=2x4=8cm.
10. Given: O is the centre of a circle and P is a point at
a distance OP from the centre. PA and PB are twao
tangents drawn at point P,

To Prove: /0PA = ~0PB
Construction: Join OA. OP and OB.
Proof: In AOAP and AOBP. we see that

OA =08B (radii of a circle)

OP = 0P (common arm)

PA =PB (tangents drawn fram an

external point to a dircle are of equal length)

_ AOAP = AOPB (from SSS congruency)
- ~/0PA = /0OPB (by CPCT)

Which shows the Une |olning the external point to the
centre of the circle blsects the angle between the two
tangents. Hence proved.

. Let ZAPO=0 and <0AP=90"
(- tangent is perpendicular to radius through
the point of contact)

In right angled triangle OAPR,
. OA r 1
§iN B=s=—=r—=—
P 2r 2
= sin ® =sin 30°
= B =30°

Also. ZAPB=2 ZAPO (- a line joining the centre
of the circle to the Intersection point of tangents.
bisect the angle between the tangents)
= 2% 30 =61

In AOAP,

Z0AP + Z/APQ + ZAOP =180°

(by angle sum property of triangle)

= 90°+30° + £AQP =180°

= ZAOP « 180°—-120° = 60°
Also. ZA0B =2 x ZAOP =2 x 60° = 120°
Now. In AAOB

OA = 0B (radii of circle)
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G-TiP:

[

Z0AB = £0BA

(- angle opposite to equal sides
of a triangle are also equal)

— £0AB + Z0BA + £ZAOB = 180°
(- angle sum property of a trlangle)
= Z0AB + Z0AB +120° = 180°

= 2/0AB= 60" = Z0AB3O@
In AAPB.
PA = PB (.- tangents drawn from external
point to a circle are equal)
== ZPBA = ZPAB
Also, /APB + ~PAB + #PBA = 180°
= 60" + ZPBA + Z/PBA = 180°
= 2£PBA = 1200
= Z PBA = 60F

ZAPB = /PBA = /PAB = 60’
Hence. AAPB Is an equilateral triangle.
12. Given.OD =3 cm

Tangents drawn from an external point of a circle are
equal in length.

Let AF «» AE @ x cm
BD=BF =6 cm
ER=IEE=0Cm
Let OF=0E=0D=3cm (radii)
AB = AF + BF @ x+ 6 ..(1)
AC=AE+CE=x+9 ~.(2)
BC=BD+CD=6+95=15cm - 3)
ar (AABC) = 54 cm? (glven)
— ar (AAOB) « ar (AAOC) + ar(ABOC) = 54
TR!CK
(Areu of triongle = % x Base x Height J

— L1xAB xOF +d xACx0E+d xBCx0D=54

2 2 2
= %x(5-4-;()><3+;—><(9+x}><3+%><]5><3ﬂ5i1

=y %(5+x+9+x+15]><3':5@
— 2x+30=18 x 2

= 2x=36-30=6

= ]

From eqgs. (1) and (2).
AB=x+6=3+6=9am
and AC=2%9=3+9=12¢m

Short Answer Type-Il Questions

Get More Learning Materials Here : &

1. Given: A quadrilateral ABCD clrcumscribes a circle.
To Prove: AB + CD=AD + BC
Proof: - The lengths of tangents drawn from an
external polint to a clrcle are equal

DR - DS (1)
CR=CQ -(2)
BP =80 -(3)
AP = AS .(4)

On adding all these equations. we get
DR+ (R+BP+ AP =DS+(CQ + BQ + AS
(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ)
= CO+AB=AD+BC

Hence proved.
2 Given, a drcle touches the side BC of a triangle
ABC at P and extended sides AB and AC at Q and R
respectively.
Since. the length of tangents drawn from an external
point to a circle are equal.

AQ = AR (1)
BQ =BP
and CR=CP -.(3)

TiP:
Perimeter of any triangle Is equal to sum of all its three
sides.

So. perimeter of AABC = AB + BC + AC
= AB +BP + PC + AC (- BC=BP+PC)
= (AB + BQ) + (CR + AC) [from egs (2) and (3))

=AQ+AR (- AQ=AB+BQ AR=CR +AC
= AQ + AQ (from eq. (1))
= 2AQ

- AQ =—;-— x Perimeter of AABC =% (BC+CA + AB)

Hence proved.

3. Given: Incircle of DABC touches BC. CAand ABatP.Q
and R respectively.

To Prove: (AR + BP + CQ) = (AQ + BR + CP)
= ;—(Perimeter of AABC)

TiP:
The length of two tangents drawn from an external point
of a circle are equal

cnrene €9

Proof:
In AABC. AR = AQ 441)
BP -BR (2
and CQ=CP ~..(3)

On adding egs. (1). (2) and (3). we get
(AR +BP +CQ)=(AQ+BR+CP) =k (say)
Now. Perimeter of AABC = AB + BC + CA
=(AR+BR) + (BP + (P) + (CQ + AQ)
= (AR + BP + CQ) + (AQ + BR + CP)
=k+ k=2k
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K = A (Perimeter of AABC)

2
Hence. (AR + BP + CQ) = (AQ + BR + CP)

- % (Perimeter of A ABC)

. Let PQ and PR be two tangents drawn from an
external point P to a circle with centre O.

We have to prove that,

Hence proved.

Z00R =180° — ZQPR
or  <QOR + QPR =180°
In right AOQP and AORP
PQ = PR
(tangents drawn from an external point are equal)

0Q = OR (radius of circle)
OP=Q0P (common)
Therefore. by SS5 criterion of cangruence.
AOQP = ORP
o /QPO0 = ZRPQ
and /P0Q = ~ZPOR (by CPCT)
= ZQPR =2 Z0PQ 1)
and £Q0R = 2 £POQ ]
In AOPQ,
ZQP0 + £Q0P = S0° (.. 20QP =907
) Q0P =90" — £QPO
=> 2700P =180 -2 QPO
(multiplying both sides by 2)
% /QOR =180°- 2QPR  [from eq. (1))

=5 ZQO0R + £QPR = 180° Hence proved.

. Given, chard AB makes an angle of 30° with the radius
at the paint of contact.

Le. Z0AB = Z0BA = 30°
Since. OALAP and OB LBP
: Z0AP = ~#0BP = 90"

(angle betvreen the tangent and the
radius at the polnt of contact)

ZPAB = Z0AP — Z0AB

=90°- 30" = 60°
== ZPAB = ZPBA = 60°
Now, AP = BP
(tangents to a circle from an
external point)
= ZPAB = ZPBA

(angles opposite to equal sides of a trlangle)
In AABP,
ZPAB + ZPBA + ZAPB = 180°
(by angle sum property of trlangle)

cnrene €9

= 60" + 60" + ZAPB =180°

= ZAPB =180°-120° = 60°

. AABP Is an equilateral triangle. where
AP =BP = AB

= AP=BP=AB=6cm

(-+ AB=6 cm. given)

Nowv, Z0PA = Z0PB = %AAPB
- L x60°=30°
2
(. the Une |olning the external polnt to
the centre of the clrcle bisects the angle
between the two tangents)
In right AQAP,
tan £OPA = i} = tan30°= 2a
AP 6
1 0A 6 3
= =— = 0DA= X
NERNG NER:]
= DA = -E'TH- —23cm

Hence. the length of PA and length of radius OA are
6 cm and 243 cm respectively.

6. Let ZOPQ = 6, then
TP LOP
G- TIPS
® JTangent is perpendicular to the radius through the
point of contact of circle.

e Angles opposite to equal sldes of a triangle is also
equal.

® Length of two tangents drawn from an external point

of a circle are equal
=
/}3\
T \/O
Q

(- tangent L radius)

Z0PT = 90"

= Z0PQ + £TPQ =90°

= ZTPQ =90"-6
TP=TOQ

£ZTQP = £LTPQ =580"-0
Now. In ATPO.
ZPTQ + £TPQ + £TQP =180°
(- sum of internal angles in a triangle is 180°)

= ZPTQ +90°-8+90°-0=180°

— LPTQ = 20 = 2 Z0PQ Hence proved.
7. Itis glven that PA and PB are tangents drawn from an

external point P to the circle.

PA=PB=4cm

(- lengths of tangents drawn from an external
polnt to a circle are equal)
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45" 45°

A B
135

C

Also. ZBAC = 1357
Since. £BAC + ZPAB = 180°

b ZPAB =180° - 135 = 45°
In APAB, PA = PB
TiP:

r Angles opposite to equal sides of a triangle is also equal.

(Unear pair)

x ZPBA = ZPAB = 45°
Also ZPBA + ZPAB + ZAPB =180°
(angle sum property of triangle)
= 457 + 45° + Z/APB = 180°
=5 ZAPB = 1B0° - 45° - 45° = 900"

So. AAPB is a right triangle right angled at P. Using
Pythagoras theorem. we have

TR!CK

In a right triangle, the square of the hypotenuse is
equal to the sum of the squares of the other two sides.

AB? =PA“ + PB? =J(a)3 +(4)?

= 16+16 =32

AB= 42 cm

Hence. the length of the chord AB is 4‘»/5 Cm
8. Let rbe the radius of the Incircle.

TiP:

The Incentre of a triangle Is the point where all of the
angle bisectors meet inside the triangle.

C

6 cm

TR!CK

In a right triangle, the square of the hypotenuse Is
equal to the sum of the squares of the other two sides.

In right-angled AABC.
CA? = AB? + BC® (by Pythagoras theorem)
= 8% 4 6° = 64 + 36 » 100

CA=+100=10 cm

Get More Learning Materials Here : &

The incentre O makes three smaller triangles BCO.
ACO and ABO, whose areas add up to the area equal
to ABC. Each of the smaller triangles has an altitude
equal to the inradius 'r and base of that triangles Is
equal to the side of the original triangle ABC

i.e.ar (AABC) = ar(AABD) + ar(AACO) + ar(ABCO)

TR!CK

Area of the triangle = %— x Base x Height

= %x ABxEC=%x AExr+%xEAxr+%xEler

B8x6=8r+10r +6r

=—u
48 m 241
>
F=Q—E=2E'JT!
24
So. diameter = 2r
=2x2=4cm

Hence. the diameter of the drcle inscribed in the
triangle Is 4 cm.

9. Inthe given figure, |oin points O and T. which Intersect
chord PQ at point R.

chord.

Since AORP - AGCRQ
ZPRO =« £QRO « 90°

TR!CK
{ Perpendicular drawn from centre of circle bisects me}

= PH:QR:%:écm

TiP:
In a right triangle, the square of the hypotenuse is equal
to the sum of the squares of the other two sides.

In right-angled AORP. use Pythagoras theorem.

OP? @ PR? + OR?
— OR? = OP? —PR?
= (5)*-(4)°
=25-16=9um
e OR=3cm

Inright-angled triangles PRT and OPT. use Pythagoras
theorem. we have

TP? = TR? + PR? _(1)
and OT? = TP? + OP? _(2)
- 0OT? « (TR®+ PR + OP? (. from eq. (1))

= (TR + 3)?=TR? + PR? + QP?
((-OT=TR+0OR=TR + 3)
— TRZ+9+6TR=TRZ + 42+ 5%
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—~  6TR=16+25-9 e

= TR = % cm £
Now from eq. (1). Q
2
TP? = TR? + PR2 = (2) +42 5 £
_ 236 | g - 2561144 Proof: In parallelogram ABCD.
S S &
= 400 TI P ;
3 In a parallelogram, opposite sides are equal in length.
20
= TP @ —=—qam
10 ’ AB - CD Ny
and BC=AD 12
Tl P : Since. the length of tangents drawn from an external
Know about the circle and related angle theorem, cyclic point to a circle are equal
theorem, tangent and secant theorem thoroughly. DR =DS. (3)
CR=CQ (4)
Given: XY and X'Y’ are two parallel tangents to BP - BQ (5)
a drcle with centre O. AB Is another tangent at C and AP = AS .(6)
To Prove: ZA0B = 50° DR+CR+BP+ AP =D5+(Q +BQ + AS
Construction: Joln point O to C (DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ)
Proof: In AOPA and AOCA CO + AB=AD + BC A2
OP=0C (radil of the same clrcle) On putting the values of eqs. (1) and (2) In eq. (7).
AB=AL we get
(tangents drawn from an external point A to £ = bl
AB = BC —(8)

the circle are equal) From egs. (1). (2) and (3). we get

-IE P Al{* AB=BC=CD=DA
1 Hence. ABCD Is a rhombus. Hence proved.
'4 2. Given.OE=0P=0Q=5cm (radii) and 0T =13 cm.
"~ <. Since OP L PT
i Q B Y
Z0PT =90°
AO = AD (common slde) _
- AOPA~AQCA  (bySSS similarity) In right-angled AQPT.
s /POA = /COA (by CPCT) __.(1) OT%=0P%+ PT? (by Pythagoras theorem)
Similarly. A 0QB ~ A OCB TR!CK
= £Q08 = Z(0B (by CRCT) ...(2) In a right triangle, the square of the hypotenuse is
Since. POQ is a dlameter of the circle. So. sum of equal to the sum of the squares of the other two sides.

all ad|acent angles lie on this Une Is 180°.
ZPOA + ZCOA + £COB + Q0B = 180°
From eqs. (1) and (2). it can be observed that

PT2 = OT? - OP?
PT?=13*-5%=169 - 25 =144

2 Z/COA + 2 ~ZCOB = 180° = PT = y144 = 12cm
= ZCOA + ZC0OB =90¢ ET=0T-0E=13—-5=Bcm

Let AP=AE=xthen AT=12-x
(- the length of two tangents drawn from an

(COMMON ERR@R - ] external polnt are equal)

— ZA0OB = 90° Hence proved.

In rlight-angled AAET,
Some candidates could not apply the appropriate N ReNangle . , ,
theorems of circle to find out the unknown angles. AT“= AE“ + ET

(by Pythagoras theorem)
Long Answer Type Questions =3 (12=x)2 = »2 + B2
1. Given: ABCD is a parallelogram circumscribing a = 144+ x* = 24x =" + 64
circle. = 144 — 64 w 24x
To Prove: ABCD Is a rhombus. =5 80 = 24x
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80
24

Since, perpendicular drawn from the centre of the
circle bisect the chord.

Hence., AB=Z2AE« 2x=2x33=6.6cm

common] ERR(DR -

Some students are not familiar with the circle theorems,
l.e., could not well identify ~OPT =90° (Angle between
radius and tangent).

= X an @ 33 cm

3. Given, two equal circles with centres O and O, touch
each other at point X. 00' Is produced to meet the
circle with centre O’ at the point A.

i O'D L AC and OC 1 AC
G-TiP:

ZACO = 90" and £ADQ' = 90°

Tangent is perpendicular to the radius through the point
Laf contact of circle.
Now. In AAQ'D and AAQC,
Z0'AD = Z0AC (common angle)
ZADO = ZACO (each 907)
AAO'D ~ AAOC (by AA similarity)
AQ' _ DO
ADO (O

(correspanding sides are proportional)
Let AR = AN =X0 =
Then AD=A0'+0O'X+X0O=r+r+r=3r

AQ' - DO _ r

AQO CO 3r

DO’ :l
Hence, _CD 3

4. Given: PA and PB are two tangents to a circle
clrcumscriblng AABQ and ZPAB = 60°.

To Prove: QP bisects AB at right angle.
Proof: -~ AABQ Is an equilateral triangle.
TiP:
In an equilateral triangle, each angle of adjacent sides is
equal to 60° and all sides are equal In length.

. ZQAB = 60°and £QBA = 60°
So, ZPAQ = ZPAB + ZQAB = 60° + 60° =120°

Since angles opposlite to equal sldes In a triangle Is
also equal

Similarly. £PBQ = 120" (1)
(- ZPAB = ZPBA. as PB = PA)
Now. In APAQ and APBOQ.
PA =PB
(tangents drawn from an external point are equal [n length)
AQ =BQ
(- A ABQ Is an equilateral triangle)

ZPAQ = #PBQ (proved above)
So. APAQ = APBQ (by SAS Congruence)
= /APQ = /BPQ (by CPCT) _(2)
and ZAPM = Z/BPM

Get More Learning Materials Here : &
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Let QP Intersect AB at M.
Now. in APAM and APBM.
ZAPM = /BPM (from eq. (2))
PA=PB (tangents drawn from
an external point are equal in length)

and PM = PM (common side)
So. APAM = APBM (by SAS congruence)
= AM = BM
and ZAMP = /BMP (by CPCT) _(3)
But ~ZAMP + Z/BMP « 1B0° (Unear pair)
= ZAMP + ZAMP = 180° (from eq. (3))
= 2 /2 AMP =180°
= ZAMP = 90° .(4)

From egs. (3) and (4). we can say that QP bisects AB
at right angle. Hence proved.

. Given: In AABC. #B = 90" and AB Is a diameter of a

circle.

To Prove: PQ blsect BC. Le. BQ = QC
Construction: Join BP
Proof: Since AB Is a dlameter of clrcle.

ZAPB =90° (angle in a semiclrcle)
- APCis a straight line.
ZAPB + #BPC = 180°
—* ZBPC » 180° - 90° = 90°
- 45+ £6=90° (1)
In AAPB,

ZAPB + ZBAP + ZABP = 180°
(angle sum property of triangle)

(linear pair)

= 90° + A1+ £2 = 180°

= A+ £2=90° -(2)
Since ABC is a right-angled triangle.

ZABC =90°

= L2+ 3=90° -(3)

From eqs. (2) and (3), we get

L+ L2=L2+3=90
= 21 =3 —(4)
Since. the length of two tangents drawn from an
external paint of a clrcle are equal

A BO=PQ _(5)
= #£3A=Eh
(angle opposite to equal sides are equal)
Substituting this value In eq. (1), we get
Z3 + Z6 =90°
= A+ 6=90° ([from eq.(4)) _(6)
In AABC,
ZABC + Z/BAC + ZACB = 180°
(by angle sum property of triangle)
= 90" + 21+ £& =180°
A+ £4=90° (7

U
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From eqs. (6) and (7). we get
=5 Z4=/6
= CQ =PQ (8)
(.- opposite sides of equal angles In a
triangle are equal)
From eqs. (5) and (8). we get
BQ =CQ
So. PQ bisect BC. Hence proved.
Given: A quadrilateral ABCD Is circumscribed in a drcle
with centre O whose sldes AB. BC. CD and DA touch
the clrcle at polnts M. P.Q and N.

c

To Prove: ~AOB + ~COD = 90°
Construction: Join the points of contact M and N to O.
Proof: Let ~ZA=2a. £B=2p.
ZC=2y ZD=26
In AOAM and AOAN,

Z0OMA = Z0ONA (each right angle)
OM = ON (radil of a circle)
0A = DA (commaon slde)
. Both triangles are congruent
Le. AOAM = AOAN (from RHS congruency)

G- TiP:

T The sum of interior angles of a triangle is 180°.

1]

~ LOAM = ZOAN = % (£A) =%(2u) a

(from CPCT)
- Z0AB » ZOAD = a
Similarly, ZOBA = Z0BC =B
L0 = 2000 =¥

and Z0ODA = Z0DC=5

-TiP:

T The sum of interior angles of a guadrilateral is 360°.

In AAOB,

ZA0B = 180" - £0AB - £OBA
(by angle sum property of a triangle)
»180°-a-p=180°-(a+p) -.(1)
£C0D =180° - £0CD - £0DC
=180°-y-8=180°- (y + §)
Adding egs. (1) and (2).
ZAOB + £C0D = {180° - (a + p)} + {180° - (v + 8))
=360° - (a + P +v+5) =B
But ZA + 4B+ £C+ £D = 360°

and

-(2)

== 2a + 2P + 2y + 26 = 360°
= a+p+y+6=180°
Therefare from eq. (3).

ZA0B + «£C0D = 360° - 1807 = 180°
Hence proved.

& Chapter Test

Multiple Choice Questions

QL If radii of two concentric circles are 8 cm and

Q2.

10 cm, the length of the chord touches the smaller

circle is:
a.5cm

c. 6cm d. 12 cm

In the figure, AB is a chord
of the circle and AOC is its
diameter such that .~ ACB
= 40°. If AT is tangent to
the circle at the point A,
then £ BAT is equal to:

a. 60° b. 20°

c 40° d 30°

b. 7cm

Assertion and Reason Type Questions

Directions: (Q. Nos. 3-4): In the following questions, @
statement of Assertion (A) is followed by a statement
of a Reason (R). Choose the carrect option:

Get More Learning Materials Here : &

a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A)

Q3.

Q4.

b. Bath Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A)

c. Assertlon (A) Is true but Reason (R) Is false
d. Assertion (A) is false but Reason (R) is true

Assertion (A): In the given figure, O is the centre of
a circle and AT is a tangent at point A, then ~ ACB
is 45°.

Reason (R): Diameter of a circle is always
perpendicular to the tangent line.
C
O B
45+

Assertion (A): If the distance between two parallel
tangents of a circle is 24 cm, then radius of a circle
is12 cm.

Reason (R): The distance between two parallel
tangents of a circle Is equal to twice the diameter
of a circle.
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Fill in the Blanks

Q5. There are exactly two tangents to be drawn on a

circle, if a point lying................ the circle.
Q 6. A line intersecting a circle at two points is said to
o] Qi ISRt
True/False

Q7. If angle between two tangents drawn from a point
P to a circle of radius a and centre O is 90°, then

OP =av/2.

Q 8. The centre of the circle lies on the bisector of the
angle between the two tangents.
Case Study Based Question
Q9. Thereisacircular field of radius 5 m. A person was
starting a walk along the tangents of the circular
field. Two paths are connected by the tangents of
circle AB and AC which is shown in the figure.

The distance of the point from where tangents are
drawn, i.e. Ato Ois 13 m. A person running along
path BA and AC, ie., person starts from B and
stops at C.

Based on the above information, the

solve

following questions:
(i) Find the length of AB.
(1) Find the total distance travelled by the person.
(ili) If ZOAB = 60°, then find the value of ZBOA is:
Or
Find the measure of ZBOC.

Very Short Answer Type Questions

Q10. In the given figure, AOB is a diameter of a circle
with centre O and AC is a tangent to the circle at A.
If ~ BOC=125° then find ~ ACO.

A

125°

B
Q1L In the given figure, find ZAOB.

Get More Learning Materials Here : &

Short Answer Type-l Questions

Q12. If two tangents are inclined at an angle 120° are
drawn to a circle of radius 6 cm, then find the
length of each tangent.

Q13. In the given figure, AB is the diameter of a circle

with centre O and AT is a tangent. If AOQ = 62°, find

ZATQ.
B
(f‘
A

Short Answer Type-ll Questions

+

Q 14. In the given figure, PA and PB are tangents to a
circle from an external point P such that PA=6 cm
and /BAC = 135°. Find the length of the chord AB.

he?‘f E
135°

C

Q1S. In the figure below, M and N are the centres of
two semi-circles having radii 9 cm and 16 cm

respectively. ST is a common tangent. Find the
length of POQ.

-
Q
S
= o
M N

Long Answer Type Question

Q16. In 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=0D =3 cm, then find PC+ CD.
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