CHAPTER

Syllabus

Tangent to a circle at point of contact.

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

2. (Prove) The lengths of tangents drawn from an external point to a circle are equal.
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& Revision Notes

A tangent to a circle is a line that intersects the circle at one point only.
The common point of the circle and the tangent is called the point of contact.
Secant: Two common points (A and B) between line PQ and circle.

Atangenttoacircleisa special case of the secant when the two end points of the corresponding
chord are coincide.

There is no tangent to a circle passing through a point lying inside the circle.
At any point on the circle there can be one and only one tangent.
The tangent at any point of a circle is perpendicular to the radius through the point of contact.
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There are exactly two tangents to a circle through a point outside the circle.
» Thelength of the segment of the tangent from the external point P and the point of contact with the circle is called
the length of the tangent.

» The lengths of the tangents drawn from an external point to a circle are equal.

In the figure,
PA = PB.

B

& Know the Facts

» The word 'tangent' comes from the Latin word 'tangere', which means to touch and was introduced by the Danish
mathematician Thomas Fincke in 1583.

» The line perpendicular to the tangent and passing through the point of contact, is known as the normal.

» In two concentric circles, the chord of the larger circle, which touches the smaller circle, is bisected at the point of
contact.

How is it done on the GREENBOARD?

Q.1. In the given figure if PR - 12 cm, OR? - 52 + 122
OP-= 5 cm and OR?- 25 + 144
OQ - 4 cm, find RQ. OR? - 169
or, OR:= V169 = 13 cm

Step II: Similarly, in right triangle
0]0) ¥

OR? - OQ? + QR?
QR? - OR? - OQ?
QR? = 132 - 42
OR?:= 169 - 16
OR?- 153

Solution:
StepI. OP L RP (as radiusis L to

tangent at point of contact)

R = v153 cm.
In right triangle OPR, 2
OR? - OR? + OR? 3V17 em




&’ Very Short Answer Type Questions

1 mark each

Q. 1. If PQ = 28 cm, then find the perimeter of APLM.

[CBSE SQF, 2020-21]
PQ =PT
PL + LQ = PM + MT
PL + LN = PM + MN
(LQ = LN, MT = MN)
(Tangents to a circle from a common point)
Perimeter (APLM)

Sol. -

=PL+ LM + PM %
=PL + LN + MN + PM
=2(PL + LN)
=2(PL + LQ)
=2 X 28 =56 cm Ve
[CBSE SQP Marking Scheme, 2020-21]
Detailed Solution:
Given, PQ =28 cm
: PQ =PT
(Length of tangents from an
external point are equal)
ie., PQ = PT =28 cm
According to figure,
Let LQ = x, then

PL = (28 —x) cm
and let MT = y, then
PM = (28 -y) cm
LM = LN + NM

and

Y

Now, the perimeter of APLM = PL + LM + PM
=28-x)+(x+y +(28-y)
=28 + 28 = 56 cm. b2

Q. 2. PQ is a tangent to a circle with centre O at point
P.If AOPQ is an isosceles triangle, then find ZOQP.

[CBSE SQP, 2020-21]

Sol.

In AOPQ,
£P+£Q+2£0 =180°
(£0 = ZQ isosceles triangle)
2/Q+ 4P = 180°
220Q+90° = 180°
2£0Q = 90°
£Q = 45° 1
[CBSE SQP Marking Scheme, 2020-21]
Detailed Solution:
As we know that
Z0PQ = 90° (Angle between
tangent and radius)
Let ZPQO be x°, then
ZQOP = x°

Since OPQ is an isosceles triangle. (given)
(OP = 0Q)
P
ﬁ/b
Q& (N

)

In AOPQ,
Z0PQ + £ZPQO + ZQOP = 180° (Property of the

sum of angles of a triangle)
i 90° + x° + x° = 180°
= 2x° = 180° - 90° = 90°

= x = % = 45°
2
Hence, ZOQP is 45° 23

Q. 3. If two tangents inclined at 60° are drawn to a circle
of radius 3 cm, then find length of each tangent.
[CBSE SQP, 2020-21]
Sol.



In APAO,

tan 30° = 40
PA
(Using trigonometry) %2
1 3
N
PA = 3J3 cm. Y

[CBSE SQP Marking Scheme, 2020-21]
Detailed Solution:

PA = PB =2 Similarly, PB and B;)Pare ;aé\gent;.Q ; .

= ie. =3cm 2

Angle b = 60° i ’

ngle between tangents = 60 (Given) Now, CR = AC-AR =11 -4 = 7 cm

.. Tangents are equally inclined to each other. Similarly, CR and CQ are tangents
CR =CQie,CQ=7cm
Now, BC=BQ+CQ=3+7=10cm.
Hence, the length of BC is 10 cm. b2

COMMONLY MADE ERROR

2 Some students were not versed with the
14 properties of circle.

= Z0OPA = ZOPB = 30°
and ZOAP = 90°
(Angle between tangent and radius)
In APAO, 2 Itis necessary for the students to learn all

Perpendicular 0A properties of circle.

tan 30°

Base AP Q. 5. In the given figure, find the length of PB.
= % =33
(Using trigonometric Ratios) ; "
= AP = 33
Hence, the length of each tangent is 33 em. % B
[CBSE OD Set-1, 2020]

Q.4.Inthe adjoining figure, if AABCis circumscribing
a circle, then find the length of BC.

[CBSE Delhi Set-I, 2020]

/‘A
&
W

Sol. Since AB is a tangent at P and OP is radius.
ZAPO = 90°, AO =5cmand OP = 3 cm

In right angled AOPA,
AP* = AO* - OP*
(By using Pythagoras theorem) %2
AP* = (5% - (3)>=25-9 =16
= AP =4 cm
Sol. - AP and AR are tangents to the circle from external = Perpendicular from centre to chord bisect the
point A. chord
: AP = ARie., AR =4 cm = AP = BP =4 cm. 1




Q. 6. If the radii of two concentric circles are 4 cm and
5 cm, then find the length of each chord of one
circle which is tangent to the other circle.

[CBSE SQF, 2020]

Sol. 2

_42
=2X3cm=6cm Y+l

[CBSE SQP Marking Scheme, 2020]

Length of Tangent = 2 X +/5

Detailed Solution:

In AOBC
CO? + BC? = OB?
4+ BC* =5
16 + BC?* = 25
BC?=25-16
BC? =9
BC=3
w Y2
A B
In AOAC,
OC? + AC? = OA?
42+ ACt =52
AC? =9
AC=3
AB = AC + BC
=3+3
=6 cm. b3

Q. 7.If the angle between two tangents drawn from
an external point P' to a circle of radius '¥' and
centre O is 60°, then find the length of OF.

[CBSE SQP, 2020]
[Foreign Set-I, II, III, 2016]

Sol. B
o>
In OBD, 5 = sin 30° bZ)
OP =2r b3

[CBSE Marking Scheme, 2020]

Detailed Solution:
OA =r
pr =7
Angle between tangents = 60°
Tangents are equally inclined to each other

= Z/0OPA = ZOPB = 30°
In AOPA,
ZPOA = 180°-90° - 30°
= 60° 1
600 — %
COos = OP
= OP = 2r. Ya

Q. 8. Two concentric circles of radii a and b (a > b) are given. Find the length of the chord of the larger circle which

touches the smaller circle.

[CBSE, Delhi Region, 2019]

Sol.

Pt

W_? =

&

“-.._'__/

/00£60,= a,

/ /M= b

)/ T dind -pQ

v
PM= Jm‘-—o 9 PM=/JO.'1-$b9-

e
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Q. 9.In given figure, O is the centre of the circle, PQ is R
a chord and PT is tangent to the circle at P.
Find ZTPQ.

O .

P
Q

Sol. In AOQP ZPOR = £Z0QP + £OPQ
(Exterior angle) 2
Z0PQ = ZPOR - £0QP
=120°-90
= 30° Vs
Q. 12. From an external point I, tangents PA and PB are
drawn to a circle with centre O. If ZPAB = 50°,

[CBSE, OD Set-I, 1I, 111, 2017]

then find ZAOB. [Delhi Set-I, II, 111, 2016]
Sol. ZOPQ = Z0QP (radius of circle) Sol. A
180° —70°
- = 55 v 50°
2
ZTPQ = 90° - 55° o C P
= 35° 1A
[CBSE Marking Scheme, 2017]
Detailed Solution:
According to the figure, B
OP = 0Q (radii) Here, Z0OAB = 90° - 50°
Z0PQ = Z0QP = 40° (- PA L OA)

(Isosceles triangle property)

Now, in APOQ,
Z0PQ + Z0OQP + ZPOQ = 180°

(Angle sum property)

ZOPQ + ZOPQ + 70° = 180°

Z0PQ = 180°-70° = 110°

Z0OAB = ZOBA = 40°
(~+ OA and OB are radii)
. ZAOB + 40° + 40° = 180°
ZAOB = 180° - 80° = 100°
Hence ZAOB = 100° 1
% Q.13.1In fig.,, PA and PB are tangents to the circle with

Z0PQ = 55° centre O such that ZAPB = 50°. Write the measure
Since ZOPT =90°  (Angle between of ZOAB. [CBSE, Delhi Set I, I, I1I, 2015]
tangent and radius)
Hence, ZTPQ = 90° - ZOPQ
=90°-55°
= 35°. Y

Q. 10.In the fig. 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.

[Delhi Comptt. Set-1, II, I1I, 2017]
S

Sol. Here, Z/APB = 50°
/PAB = spBA = BP0 _ oo
P 2
ZOAB = 90° - /PAB
= 90° — 65° = 25°
T

AN

[CBSE Marking Scheme, 2015] 1
Q. 14. In the given figure, PQ and PR are tangents to the

Sol. PQ =PR=5cm s circle with centre O such that ZQPR = 50°, then
and PQ = QS 1 find ZOQR. [CBSE Delhi Set-I, II, 111, 2015]
: PS =2PQ Q
=2X5=10cm.

[CBSE Marking Scheme, 2017]
Q. 11. PQ is a tangent drawn from an external point P to
a circle with centre O and QOR is the diameter of
the circle. If ZPOR = 120°, What is the measure of
Z0PQ? [Foreign Set-1, 11, I1I, 2016, 2017] R

(>rpr



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

ZQOR = 180° - 50° = 130° %

(Given)

From AOQR,

Short Answer Type Questions-I|

Q. 1. In the figure, quadrilateral ABCD is circumscribing
a circle with centre O and AD L AB. If radius of

incircle is 10 cm, then find the value of x.

/C

o7 o

[CBSE SQP, 2020-21]

Sol. /A = ZOPA = ZOSA =90° ¥
Hence, ZSOP = 90°
Also, AP = AS
Hence, OSAP is a square.
AP = AS =10 cm Ya
CR =CQ =27cm
BQ =BC-CQ
=38-27=11cm )

BP =BQ=11cm
x = AB = AP + BP
=10+ 11 =21 cm b3
[CBSE Marking Scheme, 2020-21]

Detailed Solution:
With O as centre, draw a perpendicular OP on AB.

Now, in quadrilateral APOS,

27 cm

A P B
ZSAP =90° (Given)
LAPO = 90° (By construction)
and ZASO = 90°

or, Z/OQR = ZORQ = 180°~130°
= 53 = 25° 1

[CBSE Marking Scheme, 2015]

2 marks each

(Angle between tangent and radius)
Finally ZSOP = 360° - (90° + 90° + 90°) = 90°

AP = AS
(Tangents from external point A)
. OSAP is a square.
AP = AS =S50 =10 cm 72
CR =CQ

(Tangents from external point C)
CR=CQ=27cm

But BC =38 cm (Given)
: BQ =BC-CQ = (38—-27) cm

BQ =11cm Va

BP = BQ

(Tangent from external point B)
o BP =11 cm
So, x =AB=AP + PB
=10+ 11)cm =21 cm

Hence, the value of x is 21 cm. 1

COMMONLY MADE ERROR

2 Some students does not use appropriate
figure to solve the question. J

2 Carefully read the question and draw the
figure as per the required condition. )

Q. 2. In the given figure, two tangents TP and TQ
are drawn to circle with centre O from an external
point T. Prove that ZPTQ = 2£Z0PQ.

P

Q

[CBSE Delhi Set-I, 2020]
[CBSE Delhi Set-I, I, I1I, 2017]

Sol. Let £ OPQ be 6, then

Z TPQ =90°-0 Y2
Since, TP = TQ
: ZTQP =90°-6 Ya

(opposite angles of equal sides)



Q. 3.

Sol.

Now, £ TPQ + £ TQP + £ PTQ = 180° 1
(Angle sum property of a Triangle)
= 90°-6 +90°-6 + £ PTQ = 180°

= Z PTQ = 180°-180° + 26
= £ PTQ =20
Hence, /£ PTQ =2 Z0PQ 23
Hence Proved.
[CBSE Marking Scheme, 2020]
In Fig, ABC is a triangle in which ZB = 90°, BC =

48 cm and AB = 14 cm. A circle is inscribed in the
triangle, whose centre is O. Find radius of incircle.

48 cm

o

B 14 cm
[CBSE Comptt. Set I, II, 111, 2018]

A

AC = \AB?*+BC?
C
&
&
Q
B P 14 cm
= V142 +48% = 2500 =50cm %
Z0QB = 90° = OPBQ is a square
BQ=7r,QC=48-r=CR b
Again, PB =r
PA=14-r=RA=48-7r Y2
AR+ RC=AC=14-r+48-r=50
r =6cm b

[CBSE Marking Scheme, 2018]

Detailed Solution:

/B =90°
AC?* = AB* + BC?
(By using pythagoras theorem)
= (14)* + (48)* = 196 + 2304
= 2500

In AABC, (Given)

Q. 4.

Sol.

AC = +2500 =50 cm b2

Z0QB = ZOPB = 90°
(Radius is perpendicular to tangent)
.. In Quadrilateral OPBQ,
ZPOQ = 360° — (OQB + ZOPB + /PBQ)
= 360° - (90° + 90° + 90°) = 90°

Here,

So, OPBQ is a square.
ThenOP=QB=BP=0Q =r 2!
Thus, CQ=BC-QB=48-r
But CQ =CR

(Tangents from external point C)
i CR =48-r
and AP =AB-BP =14-r i
But AP = AR

(Tangents from external point A)
i AR =14-r
Now AC =50 cm (proved above)
= AR + RC =50

= 14-r+48-r =150
= -2r =50-62=-12
= r=6cm. i
In the fig, AB and CD are common tangents to two
circles of unequal radii. Prove that AB = CD.

A

B

D

[Delhi Comptt. Set-III, 2017]
Construction : Produce AB and CD to meet at P.
A

Now, PA = PC

and PB = PD Va
Tangents to a circle from external point ¥
Now, PA-PB = PC-PD Vs
= AB =CD Y2

[CBSE Marking Scheme, 2017]

.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
= DQ = 3 cm, then find PC + PD.

A

~f
/

D

[Delhi Comptt. Set-I, II, I1I, 2017]



Sol. Here, AC =CQ (Tangents from PB = PD + BD

external point to a circle) PA = PD + DQ

mererc =(1.?.CSAC3CQ) 12-3 =PD=9cm
= 12 =PC+3 PC+PD =9+9=18cm 1
= PC=12-3=9cm 1 [CBSE Marking Scheme, 2017]

Q. 6. Prove that the tangents drawn at the end points of a chord of a circle make equal angles with the chord.

M

[CBSE, OD Set-1, II, I11, 2017] [CBSE Delhi Term-II, 2015]
Sol. -+ PM = PN (length of tangents are equal)

Z1 = /2 (angles opp. to equal sides are equal) 1
180° - £1 = 180° - £2 (linear pair)
£3 = /4 1

[CBSE Marking Scheme, 2015]

Detailed Solution:

Topper Answer, 2017

thord AG-
langens APand BPalily
To prove .. RR—BP /PAM= LPGM
Conshuchon: Join tenhe Oto P

led OP meet A ay M.

\n B8 AMP ‘and ABMP,_—
AP = BF — lanaen™ Fom sowepoint

do cetvele qye equal.

Cafven:

M/P:'MP - <ommen side

AP L BRI - \anamh ove. equalty {ndined
4o line lqlh(mg_jhg- pornh,
Yo cirete’s cenbre. ea_f*"‘]wt'-

b.:’ SAS cwitevion,
AANMP £ A gpap .

By pek . LPAM- Lpg B ]
_Mevie. Momgenks al_<fd poink oF & dnovd

moke equal qnsin wita i}




Q.7. !n gian figure, O is t'he centre of the circl'e and LN Sol. PA = PB 1,
is a diameter. If PQ is a tangent to the circle at K

and ZKLN = 30", find ZPKL. or, £PAB = ZPBA = 60° i
.. APAB is an equilateral triang]e. )
Hence, AB = PA = 5 cm. b2

[CBSE Marking Scheme, 2016]
Q. 9. In the given figure PQ is chord of length 6 cm of
the circle of radius 6 cm. TP and TQ are tangents
to the circle at points P and Q respectively. Find
ZPTQ.

[CBSE OD Comptt. Set-I, II, I1I, 2017]

P
Sol. Here, OK = OL (radii)
ZOKL = ZOLK = 30°
(Opposite angles of equal sides) 1
Since ZOKP = 90° (Tangent) T
ZPKL = 90° - 30° = 60° 1
Q

[CBSE Marking Scheme, 2017]
Q. 8.In Fig., AP and BP are tangents to a circle with

centre O, such that AP = 5 cm and ZAPB = 60°. [U [CBSE S.A.Il, 2016]
Find the length of chord zl;IB. Sol. Here, PQ = 6 cm, OP = 0Q = 6 cm
0N - PQ = 0P =0Q
ZPOQ = 60°
A (angle of equilateral A) %2
A B ZOPT = Z0QT = 90°
(radius L tangent)
ZPTQ + 90° + 90° + 60° = 360°
(angle sum property) ¥z
[CBSE Delhi Set 1, 1, 11, 2016] £PTQ = 120° 1

Q. 10. A circle touches all the four sides of a quadrilateral ABCD. Prove that AB + CD = BC + DA.
[CBSE OD Set-I, II, III, 2016]

Topper Answer, 2016

Sol. | n I B
f ! Ceiven © eivele -kmohi-na_sidax
I i "’D ABtDat P,0,0L5
| \ I/
HES \ a
/| o pyove: AB A(D = AD4BC
N e
f =}
: D 'S c Prool :

| , Ap=-AS ‘/"” _—

| - angents from sSany
:: - PDBR . ?3@ fnoignJ« ‘o actrele ode
i . : cqu.al tn \enah.\

1l B C'R =T 6 b2 ‘,'/

| adding au@,

_APIPR 4 ORA ETZ“—“/A{-%B&-’(DSAC&

AB 4D <" AS1 3D+ BQTAC
AB+CD = AP IR

Hence, pooved.



Q. 11. In given figure, AB is the diameter of a circle with
center O and AT is a tangent. If ZAOQ = 58°, find

ZATQ. [Board Term-II, 2015 Set-1, II, III]
B
O¢
58°
Q
A T
Sol. ZAOQ = 58° (Given)

ZABQ = %AAOQ

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

= % X 58°

= 29° 1
Z/BAT = 90° (- OA L AT)
ZATQ = 90° - 29°

= 61° 1

[CBSE Marking Scheme, 2015]

Q. 12.1n figure, PQ is a chord of a circle centre O and PT
is a tangent. If ZQPT = 60°, find ZPRQ.
[CBSE, OD Set-I, II, III, 2015]

]
1
I
]
1
|
P T
Sol. Given, ZQPT = 60°
Z0PQ = Z0QP = 90° - 60° = 30°
ZPOQ = 180° - (30° + 30°)
= 180° - 60° = 120°

ZPRQ = % Reflex ZPOQ 1
[-Reflex ZPOQ = 360° —120° = 240°]
= 1 X 240°= 120°
2

[CBSE Marking Scheme, 2015] 1
Q. 13. 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.

[Delhi Board Term-2, 2015]

Sol. Construction : Join OB.

In rt. AOMB,
OB? = 5% + 12% = 132
OB =13 cm 1
Since OB LPB (radius L tangent)
P
20
A B
24
.. Inrt. AOBP,
OP* = OB? + BP?
=13% + 20°
= 569
or, OP = /569 = 23.85cm. 1

[CBSE Marking Scheme, 2015]

Q. 14. From a point T outside a circle of centre O, tan-

gents TP and TQ are drawn to the circle. Prove that
OT is the right bisector of line segment PQ.
[CBSE Delhi Term-2, 2015 Set-I, II, III]
Sol. Given: A circle with centre O. Tangents TP and TQ
are drawn from a point T outside a circle.

To Prove: OT is the right bisector of line segment
PQ.
Construction: Join OP and OQ
Proof: A OPT and A OTQ
PT = PQ
(Tangents of the circle)
OoT =0T (Common side)
Z0OPT = ZOQR = 90°



AOPT = AOQT
(R.H.S. Congruency)

ZPTO = £QTO (C.RC.T)
APTR and ATRQ
TP =TQ (Tangents of circle)
TR = TR (Common)
APTR = AQTR (SAS congruency)
ZPRT = ZTRQ (cpct)
PR = QR (cpct)

ZPRT + ZTRQ = 180°
ZPRT = /TRQ = 90°
Q. 15. In figure, a triangle ABC is drawn to circumscribe
a circle of radius 3 cm, such that the segments BD
and DC are respectively of lengths 6 cm and 9 cm.
If the area of AABC is 54 cm?, then find the lengths

AB=6+x,AC=9+xand BC=15%
arAABC=%[15+6+x+9+x].3=54

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

[CBSE Marking Scheme, 2015]

Q. 16. In figure, O is the centre of a circle. PT and PQ are

tangents to the circle from an external point P. If
ZTPQ = 70°, find ZTRQ.
T

of sides AB and AC. Q
A [Foreign Set-1, 11, 111, 2015]
A Sol. ZTOQ = 180°-70° = 110° 1
(angle of supplementary )
T
B = C ,
le—6 cm——9 cm—!
R P
[CBSE, OD Set-I, II, III, 2015] \
Sol. 5
Then, ZTRQ = % ZTOQ
(angle at the circumference
of the circle by same arc)
= 1 X 110° = 55°. 1
Let AF = AE = x. 2
[CBSE Marking Scheme, 2015]
y
Short Answer Type Questions-Ii 3 marks each

Q. 1.Prove that the parallelogram circumscribing a
circle is a rhombus. [CBSE Delhi Set-II, 2020]

Sol. Let ABCD be the || gm.
AB = CDand AD = BC ..(i) %
AP + PB + DR + CR = AS+BQ+DS+CQ 1
or, AB + CD = AD + BC %
From (i), ZAB ZAD or AB = AD

or, ABCD s a rhombus. 1
[CBSE Marking Scheme, 2020]

Detailed Solution:
Let ABCD be the parallelogram.
-~.AB = CDand AD = BC Q)%
We know that the tangents drawn to a circle from
an exterior point are equal in length.
Therefore, AP = AS, BP = BQ, CR = CQ and DR =
DS. 1
Adding the above equations.
AP+BP+CR+DR—AS+BQ+CQ+DS Y2

7
N

A B

-Q V2




= (AP + BP) + (CR + DR) = (AS + DS) From the point B, BQ = BP

+ (BQ + CQ) From the point A, AQ = AR
AB+CD =AD+ B Y
= . ¢ ¢ 7 From the point C, CP = CR
From eq. (i), ) ]
2AB = 2AD .. Perimeter of AABC, i.e.,
or, AB = AD AB + BC + CA = 2AQ-BQ + BQ + CR-CR]
Hence, ABCD is a rhombus. Hence Proved. 2 = 2AQ = AB + BC + CA

Q. 2. In given Fig., two circles touch each other at
the point C. Prove that the common tangent to the
circles at C, bisects the common tangent at P and Q.

= AQ=%(BC+CA+AB)

Hence proved. 1

P
T
Q. 4. In figure AB is a chord of length 8 cm of a circle of
’ radius 5 cm. The tangents to the circle at A and B
intersect at . Find the length of AP.
_A

[CBSE Delhi Set-III, 2020] P
Sol. Since, PT =TC (tangents of circle)
and QT =TC 3
(tangents of circle from extended point) 1
P T [CBSE Delhi Set-I, 2019, Compt. Set I, 11, ITI 2018]

\‘r Sol.

So, PT = QT %

Now PQ =PT + TQ 1A ) 3 B
PQ = PT + PT Given, AB =8 cm = AM = 4 cm.

=
= PQ = 2PT OM = JOA? - AM?
= 1 PQ = PT (By using Pythagoras theorem)
2
OM = V5°-4* =3cm.

Hence, the common tangent to the circle at C,

bisects the common tangents at P and Q. 1 Let AP =y cm, PM = x cm.
Q. 3. If a circle touches the side BC of a triangle ABC - AOAP is a right angle triangle.
at P and extended sides AB and AC at Q and R, OP? = QA% + AP?
respectively, prove that AQ = 1 (BC + CA + AB). (Again using Pythagoras theorem)
2 (x+32 =1y>+25
[CBSE OD Set-1, 2020] = 2+ 9+ 6x =y +25 (1) %
Sol. BC + CA + AB Also, K44 =2 ...(il) %2
= (BP + PC) + (AR - CR) + (AQ - BQ) v P brt9 416425

6x =32

32 . 16
= X = —ie, — cm
6 3

= AQ + AR-BQ + BP + PC-CR
A

y2=x2+16=% +16
1 400
9

y=@cmor6z cm. 1
3 3

Q. 5.In the given figure a circle is inscribed in a AABC
+ From the same external point, the tangent having sides BC = 8 cm, AB = 10 cm and AC = 12
segments drawn to a circle are equal. b cm. Find the length BL, CM and AN.



10 cm 12 cm
N M

B C
L
8 cm
[CBSE Delhi Set-II, 2019]
[Delhi Set-I, 11, 111, 2016]

Sol. Let BL = x=BN
(Tangent from external point B)
CL =8-x=CM
(Tangent from external point C)
AC =12
= AM =4+ x=AN 1

(Tangent from external point A)
Now AB = AN + NB =10
= x+4+x =10
= x =3 1
.. BL=3cm,CM = 5cm and AN = 7 cm. 1

X L 8-x

Q. 6.1In Figure PQ and RS are two parallel tangents to a

circle with centre O and another tangent AB with

point of contact C intersecting PQ at A and RS at B.
Prove that ZAOB = 90°.

[CBSE Delhi Set-1, I, I1I, 2017]

[CBSE OD Set-1, 2019]

P D A Q
0
C
R E B S
Sol. AAOD = AAOC [SAS] 1
= /1 = /£2 23
Similarly Z4 = /3 )
= L+ /4= 224 /3= %(180")
= /2 + /3 =90° or ZAOB = 90° %
P A Q

A
v

A
v

)

Alternate method :

AOAD = AAOC (By SAS)
= Z1 =22 1
Similarly, Z4 = /3 Y2
But £1 + 22 + /3 + 24 = 180° (~- PQ || RS)

= /24 /3= /1+ Z4= %(1800) - 90°

.. In AAOB, ZAOB = 180° — (L2 + £3) =90° ¥
P D A Q

< -
1

< | | »
< T T L

R E B S bZ3
[CBSE Marking Scheme, 2019]
E B

A
| Q
g Ya
In ADOA and A COA

DA = AC
(Tangents drawn from common point)
Z0ODA = ZOCA =90°
(angle between tangent and radius)
OD = OC (radius of circle)

Detailed Solution:

D

P
G :

R

A DOA = ACOA (By SAS) 12
Hence, /1= /21i.e., ZDOA = ZCOA (By cpct) ...(i)
Similarly,

ABOC = ABOE (By SAS) V2

/3 = Z4ie, ZCOB = ZBOE (By cpct)
-(i1)
Now, L1+ £2 + £3 + £4 = 180° Ya

(angles on a straight line)
2/2+2/3 = 180°
[from eq. (i) & eq. (ii)]

24+ /3 = 90°
ie., ZAOC + Z/BOC = 90°
or ZAOB = 90° Hence Proved. 1

COMMONLY MADE ERROR

2 Some candidates could not apply the
appropriate theorem to find out the
unknown angles.

Learn circle and related angle properties,
cyclic properties, tangent and secant
properties thoroughly.




Q. 7. The radii of two concentric circles are 13 cm and Q. 8. Prove that the lengths of two tangents drawn from
8 cm. AB is a diameter of the bigger circle and BD an external point to a circle are equal.
is a tangent to the smaller circle touching it at D [CBSE OD Set-I, II, TII, 2018]
and intersecting the larger circle at P on producing. !

Find the length of AP [CBSE SQP. 2018-19] Sol. Given: AP and BP are tangents of circle having

centre O. Y2
Sol. A
O
O 1 B Va
P
ZAPB = 90° (angle icircle) To Prove : AP = BP Y
= angle in semi-circle L
and ZODB = 90° (radius is perpendicular to Construction : Join OP, AO and BO &
tangent) Proof : AOAP and AOBP
AABP ~ AOBD OA = OB (Radjius of circle)
AB _ AP 1 OP = OpP (Common side)
= OB OD ZOAP = £ZOBP = 90°
N 26 _ AP (Radius — tangent angle)
13 8 AOAP = AOBP (RHS congruency rule)
Hence, AP =16 cm 1 AP = BP (By cpct) 1
[CBSE Marking Scheme, 2018-19] Hence Proved.

Detailed Solution:

Topper Answer, 2018

19)| Given: Cace (O,m). AP and PR
) { ane -knq:tﬂf draw o the m
(5}: To prove: PA<PR.
.lf.'u-rhu&om}u’n O#,00 ond OF.
I Praof: Dﬂ\:ga,/ﬁnadéa] . (sicte) .
|loaP LoBr=99" [night angle). |
f nadies i perperdicedar o N
r-_ fangent @t point of cowdact ], \\\
| of =0 ( hygottnuse) - ==
1 Lo in ACAP and AoBE, ‘
| by RHT congruency,
- AoaP 2 Apsb.
L by cfr_r/
=2 Ap= Bp-
hente  pnoved.- 3

Q.9.In the given figure, PA and PB are tangents to a circle from an external point P such that PA =
4 cm and ZBAC = 135°. Find the length of chord AB.

[CBSE OD Set I, II, 111, 2017]




Sol. PA=PB =4cm
(Tangents from external point) %2
ZPAB = 180° - 135° = 45°
(Supplementary angles)
ZABP = /PAB = 45°
(Opposite angles of equal sides) %2
ZAPB = 180° —45° — 45°

=90°
So, AABP is an isosceles right angled triangle.
= AB* = 2AP*
= AB? =32

AB = V32 =442 em
[CBSE Marking Scheme, 2017]
Q. 10. Prove that the tangents drawn at the ends of the
diameter of a circle are parallel.
[CBSE Delhi Set I, II, III, 2017]
Sol. Let AB be the diameter of a given circle and let CD
and EF be the tangents drawn to the circle at A and

B respectively.
AB 1 CD and AB L EF 1

Hence,

«” Long Answer Type Questions

i A b
T T
O

f f

E B F
Z/CAB =90°and ZABF =90° %

/CAB = ZABF

and /ABE = /BAD Y2
Z/CAB and ZABF also ZABE and ZBAD are
alternate interior angles. 1
CD || EF Hence proved.

[CBSE Marking Scheme, 2017]

Q. 11. ABCis a triangle. A circle touches sides AB and AC
produced and side BC at X, Y and Z respectively.
Show that

AX = % perimeter of AABC.

[Board Term-2, 2016]

Sol. See Q.3. from SATQ-II.

5 marks each

Q.1.Prove that opposite sides of a quadrilateral
circumscribing a circle subtend supplementary
angles at the centre of the circle.

[CBSE Delhi Region, 2019]
[Foreign Set-I, II, 111, 2017]
Sol. Given: A circle with centre O is inscribed in a
quadrilateral ABCD.
In AAEO and AAFO,
OE = OF
Z0OEA = ZOFA = 90°
(raditllgs is L" to tangent) 1

(radii of circle)

Alternate Method:

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

AAEO = AAFO
(R.H.S. congruency)

L7 = /8 (By cpct) ...(1) 1
Similarly,

L1 =22 .. (i)

/3 = /4 ...(iii)

/5 = /6 ..(iv)

L1+ 22+ 43+ 24+ 45+ £6+ 27+ £8=360°1

(angle around a point is 360°)
2/1+2/8+2/4+ 2 /5=360°
1+ £8 + 4 + £5 =180°

(L1 + £8) + (L4 + £5) = 180° 1
Z/AOB + #COD = 180°

Hence Proved.

Sol.

|\

PN |

- 4




To L LAOBE LCON= 80" e
8 £ Aob ¥ 280c (20"

e kmauns, ol hmamié _iuw.‘. Aoe. encisuase, - : "y =
o?..aﬂmg,@ _at s combus %a&&mm

ZDoR = 2 £D0S > LMY:

7.4 o P4 LADS = 340
Ccongletrang £t aroumd)
aFE\ﬂ 4

> .2414—::424—24149:350‘
22 Ll+er 25 vy = 1867
B 0 aw2) 2242y 2 )36 -
\.. - o
> 2 AbB+ ¢ cop»Tho
-

O (L4429 +¢ 20y s3)=0a5
- ZAop +¢f_:,oc-=wé B

Ments ¢ /.r}bk.u—:m/tﬂf / ) ¥

5
Q. 2.4, b and c are the sides of a right triangle, where ¢ AN = AP
is the hypotenuse. A circle, of radius 7, touches the = AC-CN = AB- BP 1
des of the trianele. P that r = a+b-c b—r=c-BM
sides of the triangle. Prove thatr = ———- b—r=c—(a-1)
b-r=c-a+r
[CBSE SA-2, 2016] Y —a+boc
Sol. . a+b-c . 1
A 2
Hence Proved.
[CBSE Marking Scheme, 2016]
P Q. 3. In Fig. O is the centre of a circle of radius 5 cm. T
b is a point such that OT = 13 cm and OT intersects
o ¢ circle at E. If AB is a tangent to the circle at E,
N find the length of AB, where TP and TQ are two
tangents to the circle.
P
C M a B 1 A
Let circle touches CB at M, CA at N and AB at P. 5
Now OM L CB and ON L AC
(radius L tangent) o< E
OM = ON (radii) 13 T
CM = CN (Tangents) 1
. OMCN is a square.
Let OM = r= CM = CN 1 s "

AN = AP, CN= CM and BM = BP
(tangent from external point) [CBSE Delhi Set I, II, III, 2016]



Sol. PT = \/169-25 = 12cm or, (12— x)Z =8+ 1

and TE = OT-OE = 13-5 2 =l
or, x = 3.3 cm. (Approx. 1
_8em v+ (Approx.)
Thus AB=2Xx=2X33
Let PA = AE = x. (Tangents) = 6.6 cm. (Approx.) 1
Then, TA® = TE* + EA? 1 [CBSE Marking Scheme, 2016]

Q. 4. Prove that tangent drawn at any point of a circle is perpendicular to the radius through the point of contact.
[CBSE OD Set II, 2016]

Topper Answer, 2016

Sol. ,-?qu.“ A_cunele CU0,0P) cumd .z@.u?M :

S IR .01 SR S
'Lozm,o_m- OF LPQ
Eouat, —  Exlimd OR I1s 6, at ‘AR - R TCR
J’A.a%'-_-__&k baue ) N
0P = 0R _[ soeliw) :
0@ = QR4 RQO
Cleanly 08 > OR
oo > OFP T

Lt abrleiat L a{mm?_d%&miﬁ_%_wﬂ,
N : - “ I : s

‘9 QP._L AG “
sz_IO PL P&l
W}NM};Q’

5

Q. 5.1In the given figure, O is the centre of the circle. Given DA and DC are tangents from point D to a
Determine ZAPC, if DA and DC are tangents and circle with centre O.
ZADC = 50°. L1 = /22 =90°

or, 90°+90°+ 50°+ Z4 = 360°
or, /4 =130°
Reflex Z4 = 360° - 130° = 230° 1

A
(radius L tangent) 1
/ L1+ 22+ 23+ 24 = 360° 1
D<) \
C

Sol. A ZAPC = 1 reflex Z4
* 2
/ (angle subtended at centre)
D<3) t .
ZAPC = =x230° = 115° 1
\: 2

¢ 1 [CBSE Marking Scheme, 2015]



Visual Case Based Questions

Note: Attempt any four sub parts from each
question. Each sub part carries 1 mark

Q. 1. There is a circular filed of radius 5 m. Kanabh,
Chikoo and Shubhi are playing with ball, in which
Kanabh and Chikoo are standing on the boundary
of the circle. The distance between Kanabh and
Chikoo is 8 m. From Shubhi point S, two tangents
are drawn as shown in the figure. Give the answer

(Cl + [AE]

of the following questions.

(i) What is the relation between the lengths of SK and

sC?
(a) SK=SC (b) SK=SC
(c) SK>SC (d) SK<SC.

Sol. Correct Option: (b)

Explanation: We know that the lengths of tangents
drawn from an external point to a circle are equal.
So SK and SC are tangents to a circle with centre O.

SK = SC 1
(ii) The length (distance) of OR is:
(@ 3m (b) 4m
(c) 5m (d 6m.

Sol. Correct Option: (a)
Explanation: In question 1, we have proved
SK = SC
Then ASKC is an isosceles triangle and SO is the
angle bisector of ZKSC. So, OS 1 KC.

. OS bisects KC, gives KR = RC = 4 cm.
OR = VOK* - KR?
(By using Pythagoras theorem)
=5 £ =516
= \25-16
=9
=3m. 1

(iii) The sum of angles SKR and OKR is:

(a) 45° (b) 30°

(c) 90° (d) none of these
Sol. Correct Option: (c)

Now,

4 marks each

Explanation:
ZSKR + ZOKR = ZOKR
= 90° (Radius is L" to tangent) 1
(iv) The distance between Kanabh and Shubhi is:

10 13
el b -
(a) 3 m (b) 3 m
16 20
- d =
(c) ;o (d) 3 ™

Sol. Correct Option: (d)
Explanation: ASKR and ARKO,

ZRKO = ZKSR
and ZSRK = ZORK
AKSR ~ AOKR (By AA Similarity)
Then S_K = &
KO RO
5 3
(RO =3 m, proved in Q.2.)
= 3SK =20
= SK = 20
3
Hence, the distance between Kanabh and Shubhi is
20
— m. 1
3
(v) What is the mathematical concept related to this
question ?
(a) Constructions (b) Area
(c) Circle (d) none of these

Sol. Correct Option: (c)
Explanation: The mathematical concept (Circle) is
related to this question.

Q. 2. ABCD is a playground. Inside the playground a
circular track is present such that it touches AB at
point P, BC at Q, CD at R and DA atS.

See the above figure and give answer of the
following questions: +
(i) If DR = 5 m, then DS is equal to:
(a) 6m (b) 11m
(c) 5m (d 18m
Sol. Correct Option: (c)



Explanation:
DR = 5m (given)

DR = DS
(Length of tangents are equal)
Le., DS =5m. 1
(ii) The length of AS is:
(a) 18 m (b) 13m
(c) 14m (d 12m

Sol. Correct Option: (a)
Explanation: We have AD = 23 m.

and DS =5m (Proved in Q.1)
AS = AD-DS
=(23-5m=18m. 1
(iii) The length of PB is:
(a) 12m (b) 11m
(c) 13m (d) 20m

Sol. Correct Option: (b)
Explanation: We have,

AB =29m
But AS = AP (lengths of
tangents are equal)
and AS =18m (Proved in Q.2)
AP =18 m
Now, PB = AB- AP
=(29-18)m
=11m. 1
(iv) What is the angle of OQB?
(a) 60° (b) 30°
(c) 45° (d) 90°

Sol. Correct Option: (d)
Explanation: ZOQB = 90° (Radius is 1" to tangent)

1
(v) What is the diameter of given circle?
(a) 22m (b) 33m
(c) 20m (d) 30m
Sol. Correct Option: (a)
Explanation:
PB=11m (proved in Q.3)
But PB = BQ (lengths of
tangents are equal)
s BQ=11m
or r=0Q0=0B=11m
Hence, diameter = 2r = 2 X 11 = 22 m. 1

Q. 3. 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 (commonly referred to as
passenger cars, cabins, tubs, capsules, gondolas,
or pods) attached to the rim in such a way that as
the wheel turns, they are kept upright, usually by
gravity.
After 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.

(i) In the given figure find ZROQ.

(a) 60 (b) 100
(c) 150 (d) 90
Sol. Correct option: (c).
(ii) Find ZRQP.
(@) 75 (b) 60
(c) 30 (d) 90
Sol. Correct option: (a).
(iii) Find ZRSQ.
(a) 60 (b) 75
(c) 100 (d) 30
Sol. Correct option: (b).
(iv) Find ZORP.
(@ 90 (b) 70
(c) 100 (d) 60
Sol. Correct option: (a).
Explanation: ZORP = 90°

0.4.

Because, radius of circle is perpendicular to tangent.
Varun has been selected by his School to 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 AABC, 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 cm respectively.

&




C (iii) Find the length of CF.

@@ 9 (b) 5
(9 2 (d 3
F E Sol. Correct option: (d).
(iv) If radius of the circle is 4 cm, find the area of
AOAB.
A D B (@) 20 ) 36
(i) Find the length of AD. (c) 24 (d) 48
(@) 7 (b) 8 .
© 5 d 9 Sol. Correct option: (c).
Sol. Correct option: (a). (v) Find area of AABC
(ii) fi;\d the Length of BE. o) (a) 50 (b) 60
a) 8 5
© 2 @ 9 (c) 100 (d 90

Sol. Correct option: (b). Sol. Correct option: (b).



	Cover
	Title Cover
	Copyright Page
	Contents
	Syllabus

