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Circles

Selected NCERT Questions

1.

Sol.

Sol.

Sol.

Sol.

From a point (), the length of the tangent to a circle is 24 cm and the distance of ( from the
centre is 25 em. Find the radius of the circle.

Let QT be the tangent and OT be the radius of drcle. Therefore
OT LQT e, £OTQ=90°

and  0Q =25 cmand QT = 24 cm

Now, by Pythagoras Theorem, we have 25 cm
o =) gr? _ @ 9 e
0Q% = QT* + OT = 25%=24% 4 O7? i
= 012 =257 - 242 = 625-576
OT? = 49 L OT= Tem

Prove that the tangents drawn at the ends of a diameter of a circle are parallel.
[CBSE (F) 2014, CBSE Delhi 2017, CBSE 2019(30/5/2)]

Let AB be the diameter of the given circle with centre 0, and two tangents PQ and LM are drawn

al the end of diameter AB respectively. P i
Now, since the tangent at a point to a circle is perpendicular to the radius
through the point of contact.
Therefore, 04 L PQand OB L LM A B
ie., AB L PQand also AB L LM
= £ZBAQ = ZABL  (Each 90°)

PQ|lLM (" £BAQ and ZABL are aliernate angles) B Fig. 8.8

Prove that the perpendicular at the point of contact to the tangent to a circle passes through
the centre. A B c

Let the tangents 1o a circle with centre O be ABC and XYZ.
Construction : Join OB and OY.

P -0
Draw OP||AC '
AB|| PO
X _v
ZABO + ZPOB = 180° (Adjacent interior angles) Fig. 8.9

ZABO = 90° (A tangent 1o a circle is perpendicular to the radius through the point of contact)
90° + ZPOB = 180° = ZPOB = 90°

Similarly, ZPOY 90°
ZPOB + £POY 90° + 90° = 180°

Hence, BOY is a straight line passing through the centre of the circle.

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.

Let O be the common centre of two concentric circles and let AB be a chord of

larger circle touching the smaller circle at P. Join OP.

Since OP is the radius of the smaller circle and AB is tangent to this circle at P,
OP 1L AB

>
[

We know that the perpendicular drawn from the centre of a circle 1o any

chord of the circle bisects the chord. Fig.8.10
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(514

Sol.

6.

Therefore, AP = BP
In right AAPO we have
0A® = AP* + OP*

52 = 4pP? + 3? = 925-9=4pt
AP? = 16 = AP =4
Now, AB = 2AP=2x4=8 (w AP = PB)

Hence, the length of the chord of the larger circle which wouches the smaller cirele is 8 em.

A quadrilateral ABCD is drawn to circumscribe a circle (see Fig. 8.11). Prove that

AB + CD = AD + BC [CBSE (AI) 2016]
R

Fig. 8.11

| ,{d:,ﬂm-' Wil mmnr'u/nbaa/ AN
B : - M&Q.rﬂﬂm

il Tetsches jaudt AB BC, D AD At P8, RIS '7 n

,L,‘_.._.dﬂ_fﬁm&f CAB+ LD = BC+ DA : _ ool

I ape As  —(arf) —@

BF = BA@ — (o4 8) —@
DR = DS — @k ) “"%
R A —rtath i ST

% Tpeagps pRices AsavsBA+CH
/AB+¢D = Ap+ B

sading 490,88 DH o

AB with point of contact € intersecting XY at 4 and X'V at B. Prove that ZAO0B = 90°.

X p ALY [CBSE (AI) 2017, 2019(30/2/1)]

e Blgawer premed. [Topper’s Auswer 2016]

In Fig. 8.12, X¥ and X'Y" are two parallel tangents to a circle with centre @ and another tangent



Sol.

Sol.

2y S = . )
P A e :
= Given: %Y 11 %Y —'+0n3€v‘\3r&‘___
B e HoBle, Himverio o et
[ ol /  ‘Tangenl ACB jouckes XYat Aand
Voo N AT ) X'y e
St Tepwewt: [ADRE90D il
e e T I

ol paookb- ¥¥ 1 x'y'  and AR s dvons vewsal.

o ionBscange s wo—

| N ———

=7 LPpo= LLAD and £QB0= LLBO
n®,
TLCAD + 72 LCB0D = 1Fo0
or 2 LBAD 3 ZLARBO = Boo
Lepy 4 agp -~ F0° ~@
" A ALR,
LBAD +LABO Y L Aol = 1§0° = av&aluuw.,
Forn@ , %o°tLhoB = \8o®
. - OB = qoev
__Rencte,  proved.

- . SRS

Prove that the parallelogram circumscribing a circle is a rhombus.

S L XAB A L ABx) = (800 T wintorioy Ona.\eé

__H_is_\?'_nou)ﬂ st \ansenh Prown o covae Fu\'f\'f GW.QCLUQU-’“I
e indived o Awe  line jeining tenbe Yothot poimb.

[Topper’s Answer 201 -7]

[CBSE Delhi 2014; CBSE 2019 (30/5/1)]

Let ABCD be a parallelogram such that its sides touch a circle with centre 0.
We know that the tangents to a circle from an exterior point are equal in length.

Therefore, we have

AP =AS (Tangents from A4) sz KB)
BP = BQ (Tangents from B) ... ()
CR =C0Q (Tangents from C) oo (122)
And DR = DS (Tangents from D) e ()

Adding (2), (&), (#) and (&), we have
(AP + BP) + (CR + DR) = (4S + DS) + (BQ + CQ)
AB + CD = AD + BC
AB + AB = BC + BC (- ABCD is a parallelogram .. AB = CD, BC = DA)
94B =2BC = AB=BC A
Thus, AB = BC = CD = AD xem/ |
Hence, ABCD is a rhombus.

A triangle ABC [Fig. 8.14] is drawn to circumscribe a circle of EL
radius 4 cm such that the segments BD) and DC into which BCis  __/
divided by the point of contact D are of lengths 8 cm and 6 ecm /

respectively. Find the sides AB and AC. [Competency Based Question] o’

D
|«—6 cm—»|+——8 cm—{

Fig. 8.14

B
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Sol. Let AABC be drawn to circumsceribe a circle with centre O and radius 4 cm and circle touches the
sides BC, C4 and AB au D, E and F respectively.
We have given that CD = 6 cm and BD = 8 cm
BF=BD=8cmand CE = CD = 6cm
(Length of two tangents drawn from an external point of circle are equal)
Now, let AF = AE = x cm
Then, AB=c¢=(x+8cm BC=a=14cm,CA =b=(x + 6) cm
2=(x+8+14+x+6)
= 25 =2x+28 or s=x+ 14
s—a=(x+14)-14 =x
s—b=(x+ 4)—(x+6) =8
s—c=x+14)-(x+8) =6

Arca of MBC = ys(s=a)(s=b)(s=¢)
= J(x +14)(x)(8)(6) = \[48x(x +14)
Also, arca (AABC) = area (AOBC) + area (AOCA) + area (AOAB)

1 1 1
EXBCXOD+§XCAX()E+§XABXOF

1 1 1
g XI4X 44 o X@E+6) X4+ o X (x+8) x4

=28 +2¢+ 12+ 2x + 16 = 4x + 56

VaBx(x+14) = 45 + 56 = V4Bx(x+14) =4 (x4 14)

Squaring both sides, we have

48x (v + 14) = 16(x + 14)?
Y 48 x+ 1) -16(x + 147 =0
= 16(x+ 14)[8x-(x+ 14)] =0
= 16(x + 14)(2¢ — 14) = 0
cither 16(x +14)=0 or 2x-14=0
= x=-14 or 2% = 14
= x =-14 or x=17
But x cannot be negative sox # - 14

x=7cm
Hence, the sides AB =x+ 8 =74+ 8 = 15 cm and

AC=x+6=T7+ 6 =13 cm.
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Sol.

Prove
angles

that opposite sides of a quadrilateral circumscribing a circle subtend supplementary
at the centre of the circle. [CBSE 2019 (30/3/1)]

Combactions | ( pchusaliel . A P i

wmu Aacm_mmwuba% q,a&a& [J'_Lm:_tl_g& o). |

Clioells, Yountoes Aby BC, 08, DAL Fi. LLM%M&%_ RESS

Toma__mm_-x-_;.cob J&Q O - MU

&= ZAaobtigoc = 180"

e lemaw, emd Abme et MW
E?uﬂ‘@mfjﬂ MMM% MMW _
L ZADF = LADS Lt [ )

m..rﬂ, L Bop-LBoR =
S | ZCo8 = JoR 2 LD

. <£DOoR=  £D0S> LM:
L AoP + 2 BoPA L PO L6084 LLOR =+ LDORT £DOSTLAGS = 360

S 92] 4 L2428 4 2 LY =360 _

5 Llded L ndly = 1807

E _,,,@j_-uo_'\' 22342y 230 _ o st
e o e o g A P

T ('}2-144&) +{41—+_¢_§)=@§ i

P Zpob +2LBOC =140

o [Topper’s Answer 2019}

Mﬁw AR
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Choose and write the correct option in the following questions.

1. A circle with centre O is shown below.

i M %
A B
o
Fig. 8.15

Which of the following statements is true? [Competency Based Question]
(a) There can be only one line passing through point M such that it is parallel to OM.

(h) There can be only one line passing through point M such that it is perpendicular to OM.

(¢) There can be any number of lines passing through point M such that they are parallel 1o OM.

(d) There can be any number of lines passing through point M such that they are perpendicular to OM.
2. In Fig. 8.16, R and RL are tangents of the circle. What is the measure of ZJRL?

Fig. 8.16
(@) 180° — 70° (&) 180° — 140° {€) 90° — 70° (d) 90° — 140°
3. InFig. 8.17, TP and TQ are tangents drawn to the circle with centre at 0, if ZPOQ = 115° then
ZPTQ is . . [CBSE 2020(30/4/1)]
'
Fig. 8.17
(@) 115° ) 57.5° () 55° () 65°

4. In Fig. 8.18, the pair of tangents AP and AQ drawn from an external point 4 to a circle with
centre O are perpendicular to each other and length of each tangent is 5 cm. Then radius of
the circle is [NCERT Exemplar]

Fig. 8.18
(@) 10cm (6) 7.5 ¢cm (c) 5cm d) 2.5 cm
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L

In Fig. 8.19, the perimeter of AABC is

T P 5em r

Fig. 8.19
(a) 30 cm (b) 60 cm (c) 45 cm (d) 15cm
In Fig. 8.20, PQ is a chord of a circle and PT is the tangent at P such that ZQPT = 60°. Then
ZPRQ is equal to [NCERT Exemplar]

T

Fig. 8.20

(a) 135° () 150° (c) 120° d 110°

In Fig. 8.21, PQ is tangent to the circle with centre at 0, at the point B. If ZAOR = 100°, then
ZABP is equal to [CBSE 2020(30/5/1)]

Fig. 8.21
(@) 50° (b) 40° (c) 60° (d) 80°

If two tangents inclined at an angle 60° are drawn to a circle of radius 3 cm, then length of each
tangent is equal to [NCERT Exemplar]
(a) ;\f% cm (b) 6 cm () 3cm (d) 3+3 cm

Two circles touch each other externally at C and AB is common tangent of circles, then ZACB is

Fig. 8.22
(@) 70° () 60° () 100° (d) 90°
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10.

11.

12,

13.

14.

15.

In Fig. 8.23, if PQR is the tangent to a circle at Q whose centre is 0, 4B is a chord parallel to
PR and ZBQR = 70°, then ZAQB is equal [NCERT Exemplar]

Q

Fig. 8.23
(a) 20° (by 40° (c) 35° (d) 45°
In Fig. 8.24, from an external point P, two tangents PQ and PR are drawn to a circle of radius
4 cm with centre 0. If ZQPR = 90°, then length of PQ is [CBSE 2020(30/5/1)]

Fig. 8.24 B
(a) 3cm (0) 4 cm () 2cm d) 2v2 cm
If radii of two concentric circles are 4 cm and 5 ¢m, then the length of each chord of one circle
which is tangent to the other circle is [NCERT Exemplar]
(a) 3cm (b) 6 cm () 9cm (d) 1cm
In Fig. 8.25, if P4 and PB are tangents to the circle with centre O such that ZAPB = 50°, then
Z0AB is equal to A [NCERT Exemplar]
<
'
B
Fig. 8.25
(a) 25° (b) 30° (c) 40° (d) 50°
From an external point , the length of the tangent to a circle is 5 cm and the distance of @
from the centre is 8 cm. The radius of the circle is [CBSE 2020(30/4/1)]
(@) 39 cm ®) 3cm (©) 39 cm (d) 7 cm

At one end A4 of a diameter AB of a circle of radius 5 ¢m, tangent XAY is drawn to the circle.
The length of the chord CD parallel to XY and at a distance 8 cm from A4 is
[Competency Based Question]

Fig. 8.26
(a) 4cm (b) 5 em () 6cm (d) 8 cm
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Answers
1. (b) 2. (b) 3. (d) 4. (&) 5. (@) 6. (c) 7. (@)
8. (d) 9. (d) 10. (b) 11. (b) 12. () 13. (@) 14. (©)
15. (d)

Very Short Answer Questions

Each of the following questions are of 1 mark.

1. The length of the tangent to a circle from a point P, which is 17 em away from the centre, is
15 em. What is the radius of the circle?

Q 15 em i
Fig. 8.27

Sol. - 0Q 1 rgQ (- Radius is perpendicular to tangent at point of contact)
PQ* + QO* = OP®
= 00 + (15" = (17)°

or 0Q = 289-225
= /64 =8cm
2. From an external point P, tangents P4 and PB are drawn to a circle with centre O. If
ZPAB = 50°, then find ZA40B. [CBSE Delhi 2016]
Sol. - PA=PB i

= ZBAP = £ABP = 50° (Fig. 8.28)
ZAPB = 180° - 50° - 50° = 80°
and ZAOB = 180° - 80 = 1007

3. In Fig. 8.29, AABC is circumscribing a circle. Find the length of BC.

A
/N
N M ‘5’%

4 cm
B L c
Fig. 8.20
Sol. AN =AM =3 cm (Tangents drawn from an external point)
BN = BL=4cm (Tangents drawn from an external point)

CL=CM=AC-AM =9-3 =6cm
= BC=BL+CL=4+6=10cm.
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4.

Sol.

Sol.

Sol.

Sol.

In Fig. 8.30, AB and CD are common tangents to circles which touch each other at D. If
AB = 8 cm, then find the length of CD. [CBSE 2020 (30/4/1)]
B
D
A
Fig. 8.30
As AD = CD = BD ('~ Tangents from external point are equal) 1%
~CD=4cm 1
[CBSE Marking Scheme 2020 (30/4/1)]
In Fig. 8.1, there are two concentric circles with centre O. 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. [CBSE Delhi 2017(C)]
PQ =PR =5cm (" Tangents drawn from external point are equal)
. PS=2PQ = 10cm (- Perpendicular drawn from centre to the chord
bisects the chord)
Two concentric circles of radii @ and b (a > b) are given. Find the length of the chord of the larger
circle which touches the smaller circle. [CBSE 2019 (30/3/1)]
T rer— —— S
[ o ?A:MRM Qo gondiaie. | — ]
- T Cuetu ¢ Al . =
ofz0oza - et b 2 2 S ]
oMb —— —_—
N Tu gelneid 2 s e oz EOIPE—
L. _Prmz N FPooM: & PM = JaTpE — e e
PG % pa 3 S i RpertAvmer 1013]
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. [CBSE (AI) 2017]
= a RS2 . A L= 23 AL W
3. / r /Q\\ e Tangenis are .e.a.séﬂs!l_h’_._indmsd‘.tp Ve

/ ik o
I AS— 5
; \ .-

—Juining dhe exteinal poind Pio cende 0.
LAPD= LBPD: fb = 907
b3

‘ 2

Lo L Lo _w\so rodiusl tengent al pointel tertact.
I — % .in Tight apap , L APO- 0% T o
i S Now  sm3o®: AR . ——

op

SO R by TR » vadiw=a.

z oy

._..,_ . SER o “__.--i ) E)_P_:_‘J:c:_ — [Topper’s Answer EUT'T[
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Each of the following questions are of 2 marks.
: 18

Sol.

Sol.

Sol.

Sol.

If from an external point P of a circle with centre 0, two tangents

PQ and PR are drawn such that ~QPR = 120°, prove that
2PQ = FPO. [CBSE Delhi 2014, (F) 2016]
Given, ZQPR = 120°

* Radius is perpendicular to the tangent at the point of contact. 120°

Z0QP =90°  and P

ZQPO = 60° (Tangents drawn to a circle from an external point are
equally inclined to the segment, joining the centre to that point.)
PG, 1_p
PO = E = P_% = 2P0 =rProO Fig. 8.32
In Fig. 8.33, AB is the diameter of a circle with centre O

and AT is a tangent if A0Q = 58°, find £ATQ. 2
We have,

ZA0Q = 58°

1 1 o]

# o =—x © _ o

ZABQ =5 ZA0Q =5 X 58° =29 e

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

ZBAT =90° (2 0A LAT)
LATQ = 90° - 29° = 61°
In Fig. 8.34, XP and X are two tangents to the circle with centre
0, drawn from an external point X. ARB is another tangent,
touching the circle at R. Prove that X4 + AR = XB + BR.
[CBSE (F) 2014]

In AQPO, cos 60° =

Fig. 8.33

In the given figure,

AP = AR
BR = BQ
XP = X0

(Tangents to a circle from an external point are equal)
X4+ AP = XB + BQ
X4 + AR = XB + BR [AP = AR, BQ = BR]
In Fig. 8.35, are two concentric circles of radii 6 cm and 4 em with centre 0. If AP is a tangent

to the larger circle and BP to the smaller circle and length of AP is 8 cm, find the length of
BP. [CBSE (F) 2016]

04 =6cm, 0B =4cm, AP = 8 cm
OP? = 04 + AP? = 36 + 64 = 100
= OP = 10 cm
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Sol.

Sol.

Sol.

Join OB,

BP? = OP? - OB? = 100 - 16 = 84

= BP = 221 cm

Prove that the tangents drawn at the end points of a chord of a circle make equal angles with

the chord. [CBSE (AI) 2017]

[ &] - _ Given: chord AB: -
/ G langents AD and BDq!A&B n

- __/ TR prove . RAR—BP LPAM=LPEM
Conshruchon @ Join cenbhe O4o P
led OF mwieet ABat M.

B ?'mo? s
in .AAM? and ﬁBMP

= AP =BP — tangen? From sarve point
et doadrele ave equal.
MP=MP - common side

RSN < .5 41" L !lOF\SG‘ﬂh ave. equatiy (v\d{m
to H'ne_}o\mfna Hae Pom+ i
“o cf-:defs centre. em:_]enm._

b«upd LPAMN - Leapa :
_Mevnee, %anqenk—s ct’; €nd poi'n)& of & d—\c«d

make equal angle: woitha it [Tﬂbbef{zﬁlnszuer 20171

[

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 the length of PO.

Now, In right angled AOMB, we have
0B°=5+12"=169 = OB=1%cm
In right AOBP, we have
OF? = OB® + BP?
= 132 + 207 = 169 + 400
= OP® = 569
OP = /569 = 23.66 cm

In Fig. 8.38, a circle is inscribed in a AABC, such that it touches S
the sides AR, BC and CA at poeints D, E and F respectively. If 7
the lengths of sides AB, BC and CA are 12 ¢m, 8 cm and 10 cm E
respectively, find the lengths of AD, BE and CF. [CBSE Delhi 2016]
Let AD =AF =x A 5 B
DB =BE =12 -x Fig. 8.38
and CF=CE=10-x
BC = BE + EC
=, 8 =12-x+10-x = x=7

AD=7cm,BE=12-7T=5em,CF=10-7 =% cm
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8.

Sol.

Sol. PA=PC+CA=PC+CQ [~- €A = COQ (tangents drawn

= 12=PC+3=PC=9cm

In Fig. 8.39 from an external point P, two tangents PT and PS aredrawn ~_T
to a circle with centre O and radius ». If OP = 2r, show that \\)
Z0TS = £0ST = 30°, [Competency Based Question] ." B
L
Fig. 8.39
E)_ Sy - T 8PS _ont e W/._.::.'“_-..{jr B |
__7@MM_P o caile C(0,2) LOP=2R ;L)
. £ 05T =34¢° i CIN . |
| g f&m £0T5 = o=
. _ff_n a0PT, S e il
_7&& L0f = O . b . 1
_ceb= 07 = A - Con G = Bane
aF e __ Hypfiis
 qm = 1 S
Z

Alyn LA 6'0° s 11 i hea

6= 66°

. , g
wtmidaady 2 S0P = 66° omd £50T = 120

In A 0ST

ﬂ'bbf?zwm M} pangle (Al /hf)a—tu,dd.; o A—

( 7
£ 015+ Los*r—u,ms 180"

Z0T8420651 = 180°-2705

L OTS +20587 = 64°

Lt 0T = 08 (raduls sfcael) D /0TS = 2057

D LOTS=L0ST 2 307

2) 22657 =46° 320ST =30 Hena rsvd].

[Topper’s Answer 2016]

In Fig. 8.40, P4 and PB are tangents to the circle from an external point P CD is another tangent

touching the circle at Q. If PA =12 ¢m, QC = QD = 3 cm, then find PC + PD.
[CBSE Delhi 2017)

from external point are equal)]

PA=PB=>PA-AC=PB-BD= PC=PD
2 PD =9cm
Hence, PC + PD = 18 cm
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Each of the following questions are of 3 marks.

E O

Sol.

If a circle touches the side BC of a triangle ABC at P and extended sides AB and AC at Q and
R, respectively, prove that AQ = %(BC + CA + AB). [CBSE 2020 (30/2/1)]

Given: A triangle ABC and a circle touching the side BC at P and
AB, AC produce to at Q and R respectively.

To prove: AQ = %(BC +CA +4B)
Proof: We know that lengths of tangents drawn from an external
point to a circle are equal.
= AQ = AR,BQ = BP,CP = CR
Now, perimeter of AABC = AB + BC + CA
= (A0 - BQ) +(BP + PC) + (AR - CR)
=AQ-BQ + BQ + CR+ A0 -CR .
(.~ AQ = AR, BP = BQ, PC = CR) Fig. 8.41
=2AQ
AB + BC + CA = 2 AQ
AQ = ;*{AB + BC + CA)

= 40 = LB+ ca+4B) Proved
2

Prove that, a tangent to a circle is perpendicular to the radius through the point of contact.
[CBSE 2020(30/3/1)]

Sol. Given: A circle C(0, ) and a tangent 4B at a point P.

Sol.

To Prove: OF L AB.

Construction: Take any point , other than P, on the tangent AB. Join 0Q. Suppose 0Q meets
the circle at R.

Proof: We know that among all line segments joining the point O o a point on AB, the shortest
one is perpendicular 10 AB. So, 1o prove that OP L AB itis sufficient to prove that OP is shorter

than any other segment joining O to any point of AB.

Clearly, OP = OR (Radii of the same circle)

o]
Now, 00 = OR + RO
= 0Q > OR R
e - A P Q B
= 0Q > or (- 0P = 0R) Fig. 8.42

Thus, OP is shorter than any other segment joining O 1o any point on AB.
Hence, OP L AB.

If a, b, ¢ are the sides of a right triangle where ¢ is the hypotenuse, prove that the radius r of

+b-
the circle which touches the sides of the triangle is given by r = % . [NCERT Exemplar]

Let the circle touches the sides BC, CA and AB of the right triangle ABC at D, E and F respectively,
where BC = a,CA = b, and AB =¢.
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(See fig. 8.43)

Then AE =AF

and BD = BF

Also CE=CD=r

ie, AF=AE =b-r,a-r = BF = BD
or AB=c=AF + BF=b-r+a-r
atb—c

This gives, r = %

Each of the following questions are of 5 marks.

1.

A
b
F
:
© r
& E
B c
a
Fig. 8.43

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

[CBSE Delhi 2014, (F) 2014, Delhi 2016, (AI) 2016, (F) 2016,
CBSE Delhi 2017, (AI) 2017, (F) 2017, Delhi 2017 (C) 2018)

19)| Given: Caeie [0,40). AP amdt P2

bnhrilud"am}m 08,00 and OF.
ant or 08 {nadia]. (siaﬁ:}
I | foap= £ obr=99" [mg a..,:.]
[ nasties i3 erperdicadar do
Yangent Gt point of coutact |
| o =of (hymtenuse) -
Lo in AACAP and AoBE,
by BHE congruency,
- A0AP & ADBR
| by et
=2 Ar= Bp.
hests  proved.

ane. torgents drawn lo the tintle.
ﬂ)/ Tﬂ prove: Ff=Pa. V3 i

[Topper’s Answer 2018]

2. In Fig. 8.44, two equal circles, with centres O and 0, touch each other at X.00' produced
meets the circle with centre 0' at 4. AC is tangent to the circle with centre O, at the point C.

0'D is perpendicular to AC. Find the value of %

LT
by

Fig. 8.44

[CBSE (AI) 2016]
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Sol.

3.

Sol.

b g In p ADY L AAQCO— |
= P { Lermmion )

________ é._ﬂ__._,_,_ SR FCEIRIIIOUL ]

==

b oA = s AES  [ toeh PQQ R

I S O T Juuzg,z? ﬂﬂ_gum%____ N

¥ i

_,_“.f)_:_ﬂg = ob = Ap o |
A0 0c  AC

(RO )‘LQ?- AD= 31

P w 280 s e o)
3 A co |
s~ Do . 1
. s et s e s e JIPRTR S B
i T o [Topper’s Answer 2016
In Fig. 8.45, PQ is a chord of length 16 cm, of a circle of radius 10 cm. The tangents at P and
intersect at a point T. Find the length of TP. [CBSE (Al) 2014]
Given: PQ = 16cm and PO = 10cm
To find: TP
PR=RQ = % =8em 7 N
Gt B,
(Perpendicular from the centre bisects the chord) e = | R i
nAor 2 2 | ..‘?:\%’i' - a-"jr
OR = NOP*-PR* = 10" 8 = J100- 64
= ,'86 = 6cm Fig. 8.45
Let ZPOR be 6.
In APOR, tan B = ﬂ § i
RO 6 3
We know, OP L TP (Point of contact of a tangent is perpendicular to the line from the centre)
4 [y
yal =, S
In AOTP, tan 6 OF = 3 10
oo 10x4 40 _
TP = T e i 13.33 cm.

A Vidyalaya has a circular playground of diameter 13 metres. There are two gates on the
boundary, diametrically opposite to each other as shown in Fig. 8.46.

A physical teacher told the students of class X to make a hole on the boundary so that a pole has
to be erected in the hole. But the hole should be made in such a way that the difference of its
distance from both gates should be 7 metres.
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Sol.

Find the distances of the erected pole from the two gates. [Competency Based Question]
Diameter
Gate 1 || Gate 2
Hole
Fig. 8.46

Let A and B be the position of gate 1 and gate 2, also C be the hole.

Let x m and y m be the distances of the hole (in which pole is erected) from gate | and gate 2
respectively. (Fig. 8.47)

y-—x=7 ild)
Now,
ZACE = 90° (Angle in the semicircle)
AB? = AC? + BC? (Pythagoras theorem)
(187 =" + 4
= 169 = x> + (7 +x)°  [From ()]
= %0449 + 27 + 14x = 169 = 2% + 14x - 120 =0
= 24 Tx-60=0 = 4 120-5x-60 =0
= Xx+ 12)-5x +12)=0
= x+12)(x-5)=10
= x=5=0 (Butx + 12=0sincex=-12)
x=25

and y=7+x=7+5=12metre

Distances are 5 metres from gate 1 and 12 metres from gate 2.

Case Study-based Questions

Each of the following questions are of 4 marks.

1:

Read the following and answer any four questions from (i) to (z).

A Ferris wheel (or a big wheel in the United Kingdom) is an amusement ride consisting of a
rotating upright wheel with multiple passenger-carrying components (commeonly referred to as
passenger cars, cabins, tubs, capsules, gondolas, or pods) attached to the rim in such a way that
as the wheel wurns, they are kept upright, usually by gravity. Alier taking a ride in Ferris wheel,
Aarti came out from the crowd and was observing her friends who were enjoying the ride . She
was curious about the different angles and measures that the wheel will form. She forms the
figure as given below. [CBSE Question Bank]
s\u_ﬁgk R

Fig. .48
(@) In the given figure ZROQ is equal to

(@) 60° (b) 100° () 150° () 90°

[Competency Based Question]
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Sol.

(i) The measurement of ZRQP is

(@) 75° () 60° () 30° (@) 90°
(iii) The measurement of RS0 is
(@) 60° ) 75° (©) 100° (@) 30°
(iv) The measurement of ~ORP is
(@) 90° b) 70° () 100° () 60°
(v) Reflex angle of #ROQ is
(@) 180° () 150° (©) 210° () 360°

(i) In quadrilateral PROQ, we have
ZRPQ + ZPQ0 + ZQ0OR + ZORP = 360°
o 30° + 90° + ZROQ + 90° = 360° (- OR LPR,0Q L PQ)
= ZROQ = 360° - 210° = 150° = ZROQ = 150°
. Option (¢) is correct.
(#) In AOQR, we have
ZOQR = Z0RQ ("> 00 = OR, radii of' a circle)
ZQOR + ZOQR + £0RQ = 180°
150° + ZOQR + ZOQR = 180° = 2/0QR = 30°
= ZOQR = 15°
ZRQP = 90° - 15° = 75° (- 0Q 1 PQ)
. Option (a) is correct.
(z2¢) We have,
Angle at the centre is double

1
ZRS8Q = - Z00R
Q 2 Q that of circumference made by

i ZRSQ = ;—x 150°="75° same segment.

. Option (b) is correct.
(iv) Since, OR is radius and PR is tangent at R
OR L PR = ZORP = 90°
.. Option (a) is correct.
(v) Reflex of ZROQ = 360° - ZROQ = 360° - 150° = 210°
.. Option (¢) is correct.
Read the following and answer any four questions from (i) to ().

Varun has been selected by his School 1o design logo for Sports Day T-shirts for students and
staff. The logo design is as given in the figure and he is working on the fonts and different
colours according to the theme. In given figure, a circle with centre O is inscribed in a A4BC,

such that it touches the sides AB, BC and CA at points D, E and F respectively. The lengths of

sides AB, BC and CA are 12 cm, 8 cm and 10 em respectively. [CBSE Question Bank]

Fig. 8.49
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(i) The length of AD is

(@) 7 cm ®) 8 cm (¢) 5 cm (d) 9em
(ii) The length of BE is

() 8 cm )5 cm (¢) 2 cm (d) 9cm
(it) The length of CF is

(@) 9 cm ®) 5 cm (€) 2 cm @) 3 cm
(iv) If radius of the circle is 4cm, then the area of AOAB is

(@) 20 cm? (b) 86 cm? (c) 24 cm? (d) 48 cm?

(v) The area of AABC is
(a) 50 cm® (6) 60 cm® (€) 100 cm? (d) 90 em®

Sol. (i) Let AD=xcm

DB = (12 -x) cm
DB = BE = (12 -x) cm (Tangents from external point are equal)
CE=8-(12-x)=(x-4)cm

Also, CE =CF = (x-4)cm

and AF=10-(x-4) = (14 -=x)cm
AF=AD = ld4-x=x = l4=2 = x=T7cm

We have, AD =xcm = 7 cm

. Option (a) is correct.

(#) Length of BE = (12-x)cm = 12-7 = 5cm
o Option (b) is correct.
(tii) Length of CF = (x -4)cm =7-4 =3 cm A B

xem D (12-x)cm
12em {

. Option (d) is correct. :
; 3 3 4 i Fig. 8.50
(tv) We have, Radius of the circle is 4 cm. .

0D =4 cm

Area of AOAB = ;—X ABXOD=%X 12x 4=24cm?

. Option (¢) is correct.
(v) We have,
Area of AMABC = ar(AOAB) + ar(AOBC) + ar(AOCA)
=24+l§x8x4+%x10x4 =24 + 16 + 20 = 60 cm®

.. Option (b) is correct.

® Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.
(z) A circle passes through point A. How many tangents and secants to the circle are possible
that pass through 4?
(a) Tangent: I; Secant: | (b) Tangent: Infinite; Secant: 1

(¢) Tangent: 1; Secant: Infinite (d) Tangent: Infinite; Secant: Infinite
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(@) In Fig. B.51, ZRPS = 25°, ZROS is

Fig. 8.51

(a) 135° (h) 145° (©) 165° () 155°

(##i) A circle is shown below.

Fig. 8.52
I. There is only one line passing through point K which makes an angle of 90° with OK.

II. The shortest distance of a tangent passing through point L from the centre O is equal
1o the radius of the circle, OL.

II1. One tangent can pass through two points K and L of a circle.
Which statement(s) is/are correct? [Competency Based Question]
(@) Tand I (b 11T (© 11 and 11 () 1,11 and 11T

(i) A figure is shown below.

Which of the fellowing is true? [Competency Based Question]
(a) Lines AB and CD are the tangents and line EF is a secant to the circle.

(b) Lines AB and CD are the secants and line EF is a tangent to the drcle.
(¢) Line AB is a tangent and lines EF and CD are the secants to the crcle.
)

(d) Line AB is a secant and lines £F and CD are the tangents 1o the circle.

(v) If angle between two radii of a circle is 130°, the angle between the tangents at the ends of

the radii is [NCERT Exemplar]
(@) 90° (b) 50° () 70° (d) 40°
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(vi) In Fig. 8.54, AB is a chord of the circle and A0C is its diameter such that ZACB = 50°. If

AT is the tangent 1o the circle at the point 4, then ZBAT 1s equalto  [NCERT Exemplar]

G
B
0 B
A T .
Fig. 8.54
(a) 65° (b) 60° (¢) 50® (d) 40°

(vit) The length of the tangent drawn from a point 8 em away from the centre of a circle of

radius 6 em is

(@) 10 cm b5 cm ©) 7 cm ) 2v7 cm

® Very Short Answer Questions: [1 mark each]

In Fig. 8.55, PQ is a tangent of length 6 cm to the crcle with centre O and £0QP = 60°. Find 0Q.

s
B0

Fig. 8.5

Q

PQ is atangent drawn from an external point P to a circle with centre O, QOR is the diameter of

the circle. If ZPOR = 120°, what is the measure of ZOPQ? [CBSE (F) 2017]

In Fig. 8.56, RQ is a chord of the circle and POQ is its diameter such that
ZRPQ = 30° If QT is the tangent to the circle at the point @, then find ZRQT.

If tangents P4 and PB from a point P to a circle with centre O are inclined to
each other at an angle of 110°, find £ZPOA.

In Fig. 8.57, if ZAOB = 125°, then find £COD. [NCERT Exemplar] Fig. 8.56

Fig. 8.57
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7. In Fig 8.58, AABC is circumscribing a circle. Find the length of AB.
A
A
,/ "".
Fig. 8.58
8. Atone end 4 of a diameter AB of a circle of radius 13 cm, tangent X4Y is drawn 1o the circle. A
chord €D is parallel to XY and is at a distance of 18 ¢m from A. What will be the length of CD?
® Short Answer Questions-I: [2 marks each]
9. In Fig. 8.59, ABC is a triangle in which ZB = 90°, BC = 48 cm and AB = 14 cm. A drdle is
inscribed in the triangle, whose centre is O. Find radius r of in-circle. [CBSE 2018 (30/1)]
o]
48cm
- 14 cm i
Fig. 8.59
10. In Fig. 8.60, BOA is a diameter of a circle with centre O and the tangent at a point P meets BA
extended at T. If ZABP = 40°, then find the value of ZPTA.
P
o e
Fig. 8.60
11. If the angle between two tangents drawn from an external point P to a circle of radius @ and
centre 0, is 60°, then find the length of OP. [CBSE (AI) 2017)
12. In Fig. 8.61, BA and BC are tangents to the circle drawn from an external point B. PQ is a third
tangent touching the circle at R. If BC = 12 em and PR = 3 em, what is the perimeter of ABPQ?
Fig. 8.61
13. In Fig. 8.62, there are two concentric circles with centre O and of radii 5

cm and 3 cm. From an external point P, tangents P4 and PB are drawn
to these circles. If AP = 12 cm, find the length of BP.

Fig. 8.62
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14. 1In the given figure, find the value of x and y.
35°
c
Fig. 8.63
® Short Answer Questions-II: [3 marks each]
15. Two concentric circles are of radii 8 cm and 5 cm. Find the length of the chord of the larger circle
which touches the smaller circle.
16. A circle is inscribed in a AABC having sides AB = 14 cm, BC = 10 em and AC = 12 cm in Fig. 8.64.
Find AD, BE and CF. ¢
E A
/ )
AN By
A/ 5 B
Fig. 8.64 P
17. In Fig. 8.65, ABC is a right triangle, right angled at B such that BC = 6 cmand  B—3 c
AB = 8 cm. Find the radius of its incircle. Fig. 8.65
18. Two tangents PQ and PR are drawn from an external point 1o a circle with centre O. Prove that
QORP is a cyclic quadrilateral.
19. In Fig. 8.66, PQL and PRM are tangents 10 the circle with centre O at the points Q and R,
respectively and S is a point on the circle such that Z§QL = 50° and £SRM = 60°. Find Z0SR.
b [Competency Based Question)
o
;:j::ﬁP
Fig. 8.66
20. In Fig. 8.67, from a point P two tangents PT and P§ are drawn S
1o a circle with centre O and radius r. If OF = 27, then show that L
ATPS is an equilateral triangle.
21. Find the actual lengths of'sides of AOTP. (Fig. 8.68.)
e
Fig. 8.68
22. Find the perimeter of DEFG. (Fig. 8.69).
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23.

24.

Ifd,, dy, (dy > d,) be the diameters of two concentric circles and ¢ be the length of a chord of a
circle which is tangent 1o the other circle, prove that d; =¢* +d; .
Let s denote the semi-perimeter of a triangle ABC in which BC = a, C4 = b, AB = ¢. Il a circle

wouches the sides BC, CA, AB, a1 D, E, F, respectively, prove that BD =5 - b.

®m Long Answer Questions: [5 marks each]

25.

26.

27.

28.

29;

If a hexagon ABCDEF circumscribe a circle, prove that AB + CD + EF = BC + DE + FA.
[NCERT Exemplar]
A is a point at a distance 10 cm from the centre @ of a circle of radius 6 em. AP and AQ are the

tangents to the circle at P and Q. If a tangent BC is drawn at a point R lying on the minor arc PQ
w intersect AP at B and AQ at C, find the perimeter of the AABC.

In Fig. 8.70, O is the centre of a circle of radius 5 cm. T'is a point such that OT = 13 ¢cm and OT
intersects cirele 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. [CBSE Delhi 2016]
Pl
5/ . ¥
03(? B S
/ E e
0% 13 cm — T
g A
v 5 Jsen
Q- B
Fig. 8.70
If an isosceles triangle ABC, in which AB = AC = 6 cm, is inscribed in a circle of radius 9 cm, find
the area of the triangle. [NCERT Exemplar]

In Fig. 8.71, the tangent at a point C of a circle and a diameter 4B when extended intersect at
P.If ZPCA = 130°, find ZCBA.

Fig. 8.74
Answers
1. (i) () (it) (d) (i) (a) (iv) (@) @ © (i) (¢) (vii) @)
2. 12 em 3. Z0PQ = 30° 4. 30° 5. 35° 6. 55°
7. 14 cm 8. 24 cm 9.r=6cm 10. ZPTA = 10° 11. 2a 12. 24 cm
13. 4/10 cm 14, x =y = 72.5° 15. 2439 em
16. AD =8 cm, BE = 6 cm, CF =4 ¢cm 17. 2cm 19. 70° 21. 6em, 8 cm, 10 cm
22. 35cm  26. 16 em 27. AB = 6.6 cm 28. 82 em® 29, 50°
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Self-Assessment

Time allowed: 1 hour Max. marks: 40
SECTION A

1. Choose and write the correct option in the following questions. B3 x1=3)

@) In Fig. 8.72, PQ and PR are tangents drawn from P to a circle with centre 0. If
Z0PQ = 85°, then

Fig. 8.72
(@) a =30°b=60° (b)a =35%b=>55° (c)a=40°b=50° (d)a=45b =45

(#) Iftangents AB and AC from a point 4 10 a circle with centre O are inclined to each other at
angle of 70°, then ZAOB is equal 10

(a) 110° (b) 55° () 70° (d) 60°
(ti) In Fig. 8.73, if AC is a tangent to the circle at 4 and 0 is the center of the circle, then
ZAOB is equal 10 A c
N
B
Fig. 8.73
(@) 100° ) 110° {©) 120° () 90°
2. Solve the following questions. @2x1=2)

(z) Radii of two concentric circles are 5 em and x em, if x is radius of smaller circle and length
of each chord of one circle which is tangent to other, is 6 cm, find x.

(#) In a circle of radius 3 cm, a point lies 5 cm away from its centre. What is the length of the
tangent to the circle through this point?

SECTION B
® Solve the following questions. 4x2=8)

3. In Fig. 8.74, P4 and PB are tangents to the circle drawn from an external point P CD is the third
tangent touching the circle at Q. If P4 = 15 em, find the perimeter of APCD.

2o

Fig. 8.74
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4. In Fig. 8.75, common tangents AB and CD to two circles with centres O and 0, intersect at E.
Prove that AB = CD. A [CBSE (AI) 2014]

R D7
\\\{//’
el Oz

i ;

B =
S,
-

Fig. 8.75
5. In Fig. 8.76, AB is the diameter of a circle with centre O and AT is a tangent. If Z40Q = 68° find
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Fig. 8.76
6. Two tangents TP and TQ are drawn to a circle with centre O from an external point T (Fig. 8.77).
Prove that £PTQ = 2 £0PQ. e [CBSE Delhi 2017, Delhi 2017 (C)]
TS <
l O." ) =T
A -
N L
P
Fig. 8.77
® Solve the following questions. 4x3=12)

7. In Fig. 8.78, P4 and PB are tangents 1o a circle from an external point P such that P4 = 4 cm
and ZBAC = 135°. Find the length of chord AB. [CBSE (F) 2017]

Fig. 8.78

8. In Fig. 8.79, a circle is inscribed in a quadrilateral ABCD in which £B = 90°. If AD = 23 cm,
AB = 29 em and DS = 5 em, find the radius (r) of the circle.
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9. In Fig. 8.80, tangents PQ and PR are drawn to a circle such that ZRPQ = 30°. A chord RS is
drawn parallel to the tangent PQ. Find ZR0OS. [NCERT Exemplar]

Fig. 8.80
10. Ifan isosceles triangle ABC, in which AB = AC = 6 cm, is inscribed in a circle of radius 9 cm, find
the area of the triangle. [NCERT Exemplar]

m Solve the following questions. (3 X 5 = 15)

11. In Fig. 8.81, Oisthe centre of the circle and TP is the tangent to the circle from an external point
T.If ZPBT = 30°, prove that B4 : AT = 2 : 1. [CBSE (F) 2015]

Fig. 8.81

12. In Fig. 8.82, AB is a chord of a circle, with centre O, such that AB = 16 cm and radius of circle is
10 cm. Tangents at A and B intersect each other at P. Find the length of PA.  [CBSE (F) 2015]

Fig. 8.82
13. In Fig. 8.83, the common tangent, AB and CD of two circles with centres O and O’ intersect at E.
Prove that the points 0, E, 0" are collinear. [NCERT Exemplar]
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Fig. 8.83
Answers
L @) (&) (@) (b) (#at) (¢}
2. ()4cm (i) 4cm 3.30cm 5 006% 7. 4/2cm 8. 1lem
9. 30° 10, 8/8cm® 12 2om
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