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CHAPTER

10 Circles

Mind—-Maping

A
| Tangent to acircle | | Property of Tangent to acircle

A '
De?nition Theorem Number of Tangents
andits from apoint on acircle,

Application

y
Length of the| Theorem and itg
Tangent Application

KEY POINTS

1.

A circleis acollection of al those points in a plane which are at a constant
distancefrom afixed point. Thefixed point iscalled the centr e and fixed distance
iscalledtheradius.

Secant: A linewhich intesectsacircle in two distinct pointsis called a secant
of thecircle.

) P\_/Q g
Tangent: Itisalinethat intersectsthecircle at only one point. The point where
tangent touches the circleis called the point of contact.

HereA isthe poin of contact.
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10.

11.

:P A Bt
Number of Tangent: Infinitely many tangentscan bedrawnonacircle.

Number of Secant: Thereareinfinitely many secantswhich can bedrawnona
circle.

The proofs of the following theorems can be asked in the examination:—

(i) Thetangent at any point of acircleis perpendicular to the radius through
the point of contact.

(i) Thelengthsof tangentsdrawn from an external point to acircleareequal.
Thereisonly onetangent at apoint of thecircle.

Thetangent to acircleisaspecia case of the secant.

Thereisno tangent to acircle passing through apoint lying inside thecircle.

Thereisoneand only one tangent to acircle passing through apoint lying on the
circle.

There are exactly two tangents to a circle through a point lying outside the
circles.

VERY SHORT ANSWER TYPE QUESTIONS
Infig., AABC iscircumscribing acircle. Find the length of BC.
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2. Thelength of thetangent to acirclefromapoint P, whichis25 cm away fromthe
centre, is24 cm. What istheradius of thecircle.

3. Infig.,, ABCDisacyclicquadrilatreral. If «BAC=50°and «DBC =60°, then

find £BCD.
) /‘\ )

60°
50°
A\—/ B
4. Infigure, Oisthecentreof acircle, PQisachord and thetangent PR at P makes
an angles of 50° with PQ. Find ZPOQ.

P

Q

5. Iftwotangentsinclined at an angle 60° aredrawn to acircle of radius 3 cm, then
find thelength of each tangent.

6. If radii of two concentric circlesare 4 cm and 5 cm, then find the length of the
chord of one circle which istangent to the other circle.

7. Inthe given figure, PQ is tangent to outer circle and PR is tangent to inner
circle. If PQ =4cm, OQ = 3 cm and QR = 2 cm then find the length of PR.

Q
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10.

11.
12.

13.

Inthegivenfigure, Oisthecentreof thecircle, PA and PB aretangentstothecircle
thenfind ZAQB. (CBSE 2016)

LY
N

B
Inthegivenfigure, If ZAOB =125° thenfind ZCOD.

125°
\.AA/
D C

If two tangent TP and TQ are drawn from an external point T such that
ZTQP = 60° then find LOPQ.

P
T
60°
Q

How many tangents can acircle have? (NCERT)

A

A tangent to acircleintersectsitin points. (NCERT)

Q
@P

If PQ isatangent then find the value of [POQ+|QPO .
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14. Choosethe correct Answer.

A tangent PQ at a point P of acircle of radius 5 cm meets a line through the
centre O at apoint Q sothat OQ =12 cm. Length PQiis:

(@) 12cm (b) 13cm (c) 85cm (d) 119 cm(NCERT)

15. A circlecan have parallel tangents at the most. (NCERT)
16. Thecommon point of atangent to acircle and thecircleiscalled

(NCERT)

SHORT ANSWER TYPE-I QUESTIONS

17. If diameters of two concentric circle are d; and d, (d, > d,) and c is the
length of chord of bigger circle which is tangent to the smaller circle. Show
that d,? = ¢ +d,>.

18. Thelength of tangent to acircle of radius 2.5 cm from an external point Pis 6
cm. Find the distance of P from the nearest point of thecircle.

19. TPand TQ arethetangentsfrom theexternal point T of acirclewith centreO. If
Z0PQ = 30° then find the measure of ZTQP.

20. Inthegivenfig. AP=4cm,BQ=6cmandAC =9 cm. Find the semi perimeter

of AABC.
g
>
P

C t—— B

Q 6cm
21. Acircleisdrawninsidearight angletrianglewhosesidesarea, b, cwherecis
atb-c

2
wherer istheradius of the circle. (NCERT Exampler, 2012)
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the hypotenuse, which touchesall the sides of thetriangle. Prover =

Source: EDUDEL



22.

23.

24,

25.

26.

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

Prove that in two concentric circles the chord of the larger circle which is
tangent to the smaller circleis bisected at the point of contact.

In the given Fig., AC is diameter of the circle with centre O and A is point of
contact, then find x.

40°

P n »Q

Inthegiven fig. KN, PA and PB aretangentsto thecircle. Provethat:
KN =AK + BN.

Inthegivenfig. PQisachord of length 6 cm and theradius of thecircleis6 cm.
TPand TQ aretwo tangents drawn from an external point T. Find ZPTQ.

P
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SHORT ANSWER TYPE-II QUESTIONS

27. In the given figure find AD, BE, CF where AB = 12 cm, BC = 8 cm and
AC=10cm.

A B
D

28. Two tangents PA and PB are drawn to a circle with centre O from an external
point P. Provethat ZAPB =2 ZOAB (NCERT, Exemplar-2)

P B

29. Inthegivenfig. OPisequal to the diameter of the circle with centre O. Prove
that AABPisan equilateral triangle.

A

Ay
N

B

(0]
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30. Inthegivenfig., find PC.IfAB=13cm,BC=7cmandAD =15cm.

A
R
B
0 4 cm
S Q
5
C P D

LONG ANSWER TYPE QUESTIONS
31. Inthegivenfig.findtheradiusof thecircle.

m
32. Inthegivenfig. PQ istangent and PB isdiameter. Find the value of x andy.

A~
W

ANSWERS AND HINTS

Q

1. Sincelength of both the tangents from a point outsidethecircleisequal, So
BN=BL, CM=CL
BL+CL=BC=10cm

Q
T

25m

By PythagorousRule, QR =7 cm.
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3. Angleisthesamesegment areeuqgdl.
e DCisthechord so |[DAC =60°.
e Thesum of theoppositeanglesof acyclic quadrilateral is180°.
So |BCD =70°

4. Thetangent at any point of acircleisperpendicular to theradiusthroughthe point
of contact.

So, [RPO = 90°
[0PQ = [0QP = 40°
|POQ = 100°

A

AQPO = ARPO
= QPO = |io:6—20=30°
In AQPO, OQP = 90°(Tangent isperpendicular at the point of contact).
o OQ
tan 30° = kP = QP=3/3cm

InAAOR right angled at P

OA%= AP’+OP? = (5)%=AP°+4> = AP’=9
= AP=3
InAPQO, AB = 6cm
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8.

10.

11.
12.

13.

14.

(4 +(3)° = (OPY’
5= 0P
In APRO, (5)*= (2)> + (PR)?
PR= /21 cm

A
,b
QK ) [T>P

\'
B
In Quadrilateral PROQ
L+[2+[3+]4 = 360°
[1+[3 = 180°
3 = 140°
Now, 3 =25
[5 =70° or |AQB =70°
I_I:I_ 1 '_.'-. 2 . ]
I}ZH 1 .H": 1 !":.o.-'
[5=16 | (CPCT) of their corresponding triangles. || 1[0 >«
I__I_ I:_ & _:_,_-'_; W
I-' .v-. r T !\.’ RS * i
2(12+[3+(6+17) = 360° ]
or |[AOB +|COD = 186°
or |[COD = 55°
OQT = 90° (Angle between tangent & radius)
PQO = 30° (90° — 60°)
PQO = |OPQ =30°
Infinity many

One

90° as [OQP =90° (Angle between tangent and radius of the circle)

D(m cm)
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15. Two
16. Point of Contact

P Y

AO? = OP? + AP?
8w
\2
RO

\/%[(dz)z ~(d)?] =ap

z\/i[(dz)z—(dl)zj - AB

\/(dz)z - (dl)2 =C
(dp)% — (d)? = C°
d22 = Cz—dl2

 25m\Q

18.

25mp

6m
-

(OP)?= (OT)? + (PT)
(OP)*= (2.5)* + (6)°
= 42.25
(OP)? = (6.5)°
QP=4cm
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Q
OQP = |OPQ=30°
OQT = 90° (Anglebetweenradiustangent)
ITQP = |OQT - |OQP
= 90° —30° = 60°
20. AP= AR=4cm
CR=CQ=(9-4) cm=5cm

= %[AC + AB + BC]

= %[94‘104—11] =15cm

A
/‘.

21. 9 r g

)

B D C

< a >

b-r=AF a-r=BF

or, AB=C=AF+BF=b-r+a-r
o a+b-c
Thisgives, r=—5
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22. (Theorem 10.1, NCERT)

Y 5 S X
23. JoinOP ¢, \C.
AB istangentto C, at Pand OPisradius o)
OP 1L AB A
AB ischord of circleC,and OP_LAB. P .

Therefore OPisthe bisector of thechord AB asthe perpendicular from the centre
bisectsthechordi.e,

AP= BP
24, ZOAB = 50°
X +|B+|OAB = 180°

X +90° +50° = 180°

X = 40°
25. AK = KC ..()
BN =NC ...(2

KN = KC + NC =AK + BN 5 [from (1) & (2)]

26. |POQ+|PTQ = 180°
60° + |PTQ = 180° 6cm
o) 6006c:m T
PTQ = 120°
6cm
27. AC=AF+FC = 10cm ...(1)
AB=AD+DB=12cm ...(2) Q
BC=BE+CE=8cm ...(3)
BD = BE
CF = CE

2AD, 2FC, 2BD are obtained

Replace from (4) in (1), (2), (3) (Sothat in (5) + (6) + (7)). 2AD, 2FC, 2BD
are obtained.
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28.

29.

AC=AD +FC = 10cm ...(1)

AB=AD+DB=12cm ...(2
BC=BD+CE=8cm ...(3)
Add (5,6, 7)
2(AD +FC +DB) = 30
AD+FC+DB=15
Substitutevaluesfrom (1), (2) & (3)
andfind. AD=7cm,BE=5cm, CF=3cm.
PA=PB

1
So, £2=43= 7 (180° - 41

/2=/3= 90°—%41
Z4=90° (Anglebetweentangent & Radius)
Z0AB= /4-/2
= 900—(9O°—l41) = 900—90°+141
2 2
1
~Z0OAB ELAPB

2/0AB= /APB
OP=2r
= QP=QP=r

Consider AAOPiswhich OA L APand OPisthe hypotenuse.
OQ=AQ=0A

(Mid point of hy potenuseisequidistancefrom thevertices).

= OAQisanequilitaterd triangle.

- AOQ = 60°
Condder right angled triangle OAP
AOQ = 60°
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OAP = 90°

= ZAPO=30°

ZAPB = 2/APO =2 x 30° = 60°
PA = PB (tangents)

= ZPAB = ZPBA

InAAPB = 60°

180° — 60°
PAB=[PBA = ———

= eachangleof DPAB =60°.

=60°

HenceProved.

B
S
£
30. Sls
5
n
C 5cm p4cmD C P11cm D
PCor CP=5cm r=11cm
32. AR1 Q
35°
C
INAABC, Z1=90° (Angleinsemi-circles)
Z1+35°+y=180°
90° + 35° +y = 180°
y = 55°
AOBQ), £2=90° (Anglebetween tangent and radius)

L2+ /x+ £y = 180°
90° + £x + 55° = 180°
x = 35°
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PRACTICE-TEST

CIRCLES
Time: 1Hr. M.M.: 20

SECTION-A
1. Inthegivenfigurefindx, where ST isthetangent. 1

T
W\ S
¢}

2. Inthegivenfigureif AC=9,find BD. 1

) A B C R
%)

3. Inthegivenfigure, AABCiscircumscribingacircle, thenfind thelengthof BC. 1

4. Fromtheexternd point Ptangents PA and PB aredrawnto acirclewith centre O. If

ZPAB =50°, thenfind ZAOB. (Delhi-2016, CBSE) 1
SECTION-B
5.  If theanglebetween two tangentsdrawn froman externa point Ptoacircleof radius
aand centre O is60° then find thelength of OP. (All India2017) 2
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6. Inthefollowingfigurefindx. 2

—

7. Two concentric circlewith centre O areof radii 6 cm and 3 cm. From an external
point P, tangents PA and PB are drawn to these circle as shown in the figure. If

AP =10cm. Find BP 2
A
B
o) P
SECTION-C
8. Inthegiven figure, AB is atangent to acircle with centre O. Prove ZBPQ =
ZPRQ. 3
R
A P B

9. Inthe given figure AABC is drawn to circumscribe a circle of radius 3 cm,
such that the segment BD and DC into which BC is divided by the point of
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contact D are of length 6 cm and 8 cm respectively, find sideAB if thear (AABC)

=63 cm? 3
A
F E
B C
6cm D 8cm
SECTION-D
10. AB isadiameter of acirclewith centre O and AT isatangent. If ZAOQ =58°
find ZATQ. 4
B
0
58° Q
< X —>
aaa
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