CIRCLES (TANGENT TO CIRCLES)

1. Prove that the angle subtended by an arc are
at the centre is double the angle subtended by
it at any point on the remaining part of the
circle. Using the above, find x.

B .
(CBSE 2005-06, 6 marks)
2. In figure, incircle of AABC touches its sides AB, BC ' A
and CAatD,Eand F respectively. If AB = AC, prove LA
that BE = EC
c. fy
3. Prove that the angle subtended by an arc at the centre is

double the angle subtended by it at any point on the
remaining part of the circle. Using the above, prove the

following: O is the centre of the circle. If /BAO = 30° and
£BCO = 40°, find the value of AAOC :

4, Prove that the lengths of tangents drawn from an i
external point to a circle are equal Usmg the above AT
prove the following: i ) L
ABC is an isosceles triangle in whlch | ‘
AB = AC, circumscribed about a circle, as shown in
figure. Prove that the base is blsected by the point of (e

contact. C e L A
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In figure CP and CQ are tan
_ gents to a ci i
centre O. ARB is another tangent toutz{\ci::\egvmg

circle at R. If CP = 11 cm, and ¥
find the length of BR. BC =7 cm, then

(CBSE 2008-09, 1 mark
Two tangents PA and PB are drawn to a circle |

with centre O from an external point P. P 2
that ZAPB = 2 ZOAB . TR

B

(CBSE 2008-09, 2 marks)

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

each tangent is: ; (CBSE 2011-12, 1 mark)
A) 33 cm « (B) 2J3¢cm

2
(C) 343cm (D)y6:cm

. ich i distance of 10 cm from the centre O of a circle of radius 6 cm, the

Frgm a point Ahich (Ijs:é?o the circle aré drawn. Then the area of the quadrilateral ABOC is:

pair of tangents AB an (CBSE 2011-12, 1 mark)
(B) 48 cm®

(A) 24 cm’ (D) 100 cm?

(C) 96 cm”

a circle which are inclined to each other at an angle of 35°%it is

To draw a pair of tangentattznd points of those two radii of the circle, the angle between them is:
required to draw tangents ' (CBSE 2011-12, 1 mark)

B) 1 10°
5 ol (D) 145°
c) 80° ) |
i is centré of a circle, pPQ is a chord i A

In the figure i ¢ ot P makes an angle of 50° with PQ,

and the tange"
then £P
(A) 100° | b
(B) 90° -

(©) 80°

(D) 75°

(CBSE 2011-12, 1 mark)

_— ARCHIVE.2425-CBSE(Class-X)-MATHEMATICS
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i In two concentric circles, prove that all chords of the outer circle which touche: the inner cirgle
are of equal lengths. (CBSE 2011-12, 2 marks)
12, In the figure, XY and XY’ are two parallel tangents to a circle with centre O and another tangent
[0}
AB with point of contact C intersecting XY at A and X'Y" at B. Prove that ZAOB =90
g i (CBSE 2011-12, 3 marks)
& Y o
o
c
X . B ¥ T
13. From a point P, two tangents PA and PB are drawn to a circle C (O, r). If OP = 2r, show that
AAPB is equilateral. (CBSE 2011-12, 3 marks)
14. Prove that the length of tangents drawn from an external point to a circle are equal.
(CBSE 2011-12, 4 marks)
15. In figure, a circle with centre O is inscribed in a ‘ R A
quadrilateral ABCD such that, it touches the sides .
BC, AB, AD and CD at points P, Q, Rand S
respectively. If AB = 29 cm, AD = 23, /B =90°
and DS = 5 cm, then the radius of the circle (in
cm.)is
(A) 11
(B) 6
(C)18
(D) 15
16. In figure, PA and PB are two tangents drawn from an
external point P to a circle with centre O and radius 4 cm.
If PA L PB, then the length of each tangent is:
(A) 3 cm (B)5cm
(C)4 cm (D)6cm

(CBSE 2012-13, 1 mark)
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17. In figure, a circle inscribed in tri
i triangle ABC tou
sides AB, BC and AC at points D, E and F respggtei\?eiltys.

If AB=12cm, BC =8 cm _
length of AD, BE and GF. and AC = 10 cm, then find the

A T
D

(CBSE 2012-13, 2 marks)

18. Prove that the parallelogram circumscribing a circle is a rhombus (CBSE 2012-13, 2 marks)
19. Prove that the tangent at any point of a circle is perpendicular to the radius through the point of

contact. (CBSE 2012-13, 4 marks)
20. In figure, PA and PB are tangents to the circle

with centre O such that ZAPB =50°. Write

the measure of ZOAB.
P

21. In figure, AB is the diameter of a circle wi(t)h
centre O and AT is a tangent. If ZAOQ=58°,
find ZATQ. i

(CBSE 2014-15, 2 marks)
O, tangents TP and TQ are drawn to the circle. Prove

a circle of centre

 a point T outside CBSE 2014-15, 2 mark)
= Fhr:tm O? Fso{he right bisector of line segment PQ. (
‘ R ; i ndicular to the radius through the point of
23 Prove {hat the tangent at any point of a circle is perPe CSBSE 201415, 4 marks)
contact. :
re drawn from an
24. I figure, tangents PQ and o th centre O, such s £—NR

t P toa circle wit
A chord RS is drawn parallel

Find LRQS . 300 ‘ P
Q

external poin :
that «RPQ =230
to the tangent PQ.

(CBSE 2014-15, 4 marks)




25.

26.

27.

28.

29:

30.
31.

32.

ol L

From an external point P, tangent PA and )PB are drawn
ZPAB =50°, then find ZAOB.

In figure, a circle is inscribed in. a AABC, such that it
touches the sides AB, BC and CA at point D, E and F
respectively. If the length of sides AB, BC and CA are 12

cm, 8 cm and 10 cm respectively, find the lengths of AD,
BE and CF.

In figure, AP and BP are tangents to a circle
with centre O, such that AP = 5 cm and

ZAPB =60°. Find the length of chord AB..

In 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.

Q i i
(CBSE 2015-16

.

Prove that the tangent at any pomt of a cnrcle is perpendlcular to the

i
contact. adius through th

o s - (CBSE 2015-16, 4
Prove that tangents drawn at the ends of a dlameter of a clrcle are parallel to each other
! ' (CBSE 201 6-17

In the given flgure PA and PB are

tangents to the circle from an external
point P. CD is another tangent touchmg
the circle at Q. If PA =12 cm, QC = QD
= 3 cm, then find PC+PD HACSN
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33, In the figure, AB and CD grg
tangents to two circles of unequal rad(i:imlgmon
that AB = CD. Pl

(CBSE 2016-17, 2 marks)

34, Two tangents TP and TQ are drawn to a circle wi :
ith
/PTQ=2,/0PQ. centre O from an external point T. Prove that

(CBSE 2016-17, 3 marks)

35.  Prove that the lengths of tangents drawn from an external point to a circle are equal.
(CBSE 2016-17, 4 marks)

36. Prove that the lengths of tangents drawn from an extemal point to a circle are equal.
(CBSE 2017-18, 3 marks)

37. In figure, AB is a chord of length 8 cm of é

circle of radius 5 cm and centre O. The .
tangents at A and B intersect at point P. Find 5
the length of AP.
i 8
0]
B
(CBSE 2018-19, 3 marks)
: ! A
| . . inscribed in a AABC
38. In figure, a circle 15 |ns;n= 10 em and AC =

having side BC = 8 cm:

d AN.
12 cm. Find the lengths, BL, CM an

12cm
10 cm

B C
L

8 cm
(CBSE 2018-19, 3 marks)



o6l

.

0.

o - : - cm.
In figure, AABC is circumscribing a circle, the length of BC is ~ (CBSE 2019

-20, 1 Mark)

Cc

In Figure, two tangents TP and TQ are

drawn to a circle with centre O from an external point T.
Prove that Z/PTQ =2/0PQ.

(CBSE 2019-20, 2 marks)

Q

Two concentric circles are of radii 4 cm and 3 cm.

Find the length of the i
which touches the smaller circle. (CBSE 202:-h Y, Tori anger clce

1, Term ~ II, 2 mark)
In Figure, if tangents PA and PB drawn from a

point P to a circle with centre O, are inclined

to each other at an angle of 70°, then find
the measure of ZPOA .

(CBSE 2020-21, 1oy,

=, 2 mark)
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43. (a) In Figure,

OR
(b) In Figure BC is tangent to the circle at point B of circle centred at O. BD is a chord of the circle

so that Z/BAD =55° . Find mZDBC. (CBSE 2020-21, Term - II, 2 mark)
A

55°

5
>

If Figure, PA and PB are tangents to the circle with centre at O. If ZAPB =70°, then find
: (CBSE 2020-21, Term - I, 2 mark)

m ZAQB.

44,

ents parallel to each other of a circle is 13 cm. Find the radius of
45, The distance between tWO tang (CBSE 2021-22 TERM-II, 2 mark)
the circle.
d PR are tangents to the circle centred at
Q an

figure, P
46. I(r)‘Rlng is a square-

O. If ZOPR = 45°, then prove that
(CBSE 2021-22, TERM-II, 2 mark)




: ‘ 3
47. (a) In figure, AB is diameter of a circle c,centered at %CBC is tangent. to the
bisects the chord AD and AAOPZ 60°, then find mZC. :

B C
Figure

(b) In figure, XAY is a tangent to the circle centered at O. If ZABO = 40°, then; in
mZAOB. Al : : ~ (CBSE 2021-2.‘2 TE A

48.  In Figure, a triangle ABC with /B =90° is shown. Taking Ag ne .
~ drawn intersecting AC at point P. Prove that the tangent dra\?vn at :gi:t'?:n:)?;er,.t a'écé

{ s AN G N G QISR b ects 3
s i (CBSE 2020-21, Ter;

4 1
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=209

o In Figure, the tangent £ is parallel to the tan
- . gent m drawn i
circle centred at O. PQ is a tangent to the circle at R. Prove th:: FZ,IL:‘(t)sR'L\ 83303 P

(CBSE 2020-21, Term - II, 4 mark)

< A
9 l
0
R
< >m
B P
50. (a) Prove thata paralielogram circumscribing a circle is a rhombus.
a circle passes through

(b) Prove that the perpendicular at the point of contact to the tangent to
the centre of the circle. (CBSE 2020-21, Term - ll, 4 mark)

51. (a) In Figure, quadrilateral ABCD circumscribes a circle centred at O. Prove that AD + BC = AB +

D

OR
s are drawn with centre O. PQ and RS are two chords of the

to the smaller circle. Prove that PQ = RS.

o concentric circle
(CBSE 2020-21, Term — I, 4 mark)

Figure, tW
el :grgegr circle which aré tangents




eng

52. (a) Prove that the opposite sides of a quadrilateral circumscribing a circle Subf

les at the centre of the circle.
supplementary angles o

(b) If a circle is touching the side BC of AABC at P and is touching AB and AC produceg atq

= % (perimeter of AABC).

and R respectively (see the figure). Prove that AQ =
(CBSE 2021-22 TERMA|, 4 Mar

53. (@) In figure, two circles with centres at O and O’ of radii 2r and r respectively, touch each other
internally at A. A chord AB of the bigger circle meets the smaller circle at C. Show that C
bisects AB. ' ,

B

: A
OR .
(b) Infigure, O is centre of a circle of radius 5 cm. PA and BC are tangents to the circle at A and
B respectively. If OP = 13 cm, then find the length of tangents PA agnd BC? =

(CBSE 2021-22, TERM-II, 4 mark)

54. In the given ﬁgure, PQ is a chord of length 8 cm of a circle of radi i
. . r t P an
Q meet at a point T. Find the length of TP. ?dclgssg 3?211:22 ?Egﬂ-tlsl i mark)




ol

55. (a) In figure, if a circle touches the side QR :
and N, respectively, then of APQR at S and extended sides PQ and PR at M
S
1 = R N
Prove that PM = —2-(PQ +QR +PR)
_ _ OR
(b) In figure, a triangle ABC is drawn to circumscribe a circle of radius 4 cm such that the
segments BD anc_i DC into which BC is divided by the point of contact D are of lengths 6 cm
and 8 cm respectively. If the area of AABC is 84 cm?, find the lengths of sides AB and AC.
A (CBSE 2021-22, TERM-II, 4 mark)
B g6ecm D 8e¢m C
56. In the given figure, PA and PB are tangents. from
external point P to a circle with centre C and Q is any
point on the circle. Then the measure of ZAQB is
(A) 62%°
(B) 125°
(C) 55°
(D) 90°
(CBSE 2022-23, 1 mark)
57.

In the given figure, PQ is tangent to the circle centre.d
at O. If /AOB = 95°, then the measure of ZABQ will
be .
(A) 47.5°
(B) 42.5° 4
(C) 85° S
(D) 95°

A\%B

Q

(CBSE 2022-23, 1 mark)



&) Mecucos,

In the given figure, PQ is a tangent to the. circle with
centre O. If ZOPQ =x, ZPOQ =y, thenx *+ Y IS:

(A) 45°

(B) 90°

(C) 60°

(D) 180°

(CBSE 2022-23, 1 mark)

In the given figure, TA is a tangent to the circle with

centre O such that OT = 4 cm, ZOTA = 30°, then length
of TAis:

(A) 243 cm
(B)2cm

(C) 242 cm
(D) V3 cm

(CBSE 2022-23, 1 mark)

From a point p, two tangents PQ and PR are drawn to a circle wi

th centre at O. T is a point on the
major arc QR of the circle. If ZQPR= 50°, then QTR equals:

(A) 50° (B) 130° (CBSE 2022-23, 1 mark)
(C) 65° : (D) 90°

In the given figure, PA is a tangent to the circle drawn from the external poj .
secant to the circle with BC as diameter. If ~AOC = 1 30°, then find tt?:":, eP and PBC is thBe
where O is the centre of the circle. asure of LAPB,

‘ A
130°
,\/@
C
P BU

(CBSE 2022.23 5 marks)
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The centre of circle is (2a, a - 7). Find the if 4
' ‘ values of ‘a’ if the ci i
g). Radiius of the cirdle is 5 B ' e circle passes through the point (11, -

(CBSE 2022-23, 3 marks)
In the given figure, a circle is inscribed in (
_ : ! a quadril
ABCD in which ZB = 90°. If AD = 17 cm, AB g 20 ?:r:t::::
DS = 3 cm, then find the radius of the circle.

A

(CBSE 2022-23, 3 marks)

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. (CBSE 2022-23, 3 marks)

Two concqntric c'!rcles are of radi 5 cm and 3 cm. Find the length of the chord of
the larger circle which touches the smaller circle. (CBSE 2022-23, 3 marks)

A quadrilateral ABCD is drawn to circumscribe a

circle, as shown in the figure. Prove that AB + CD =
AD +BC

B
(CBSE 2022-23, 3 marks)

Prove that the paralleiogram cicmscribing a circle is a rhombus. (CBSE 2022-23, 3 marks)

to a circle with
Two tangents TP and TQ are drawn h ' .
centre O from an external point T. Prove that ZPTQ =
2/0PQ.

Q

(CBSE 2022-23, 5 marks)

i side BC of a AABC at a point P and
stgrc\:leestoxghe:nt;\eAc when produced at Q and R

1
= — (Perimeter of AABC).
respectively- Show that AQ 5 ( )

(CBSE 2022-23, 5 marks)




in which an athlete attempts to throw 2 discus. The athlete

Sping
d a half times through a circle, then releases the throw, Whey

e circular spin orbit.

70. The discus throw is 3n eventn
anti-clockwise around oné a
released, the discus travels along tangent to th

...l..‘.“

-\::"" Tangem line

badl T TR -_nn_’

v =

In given figure, AB is one such tangent to circle of radius 75 cm. Point O is centre of the circle
and ZABO = 30°. PQ is parallel to OA. '

Based on above information:
(a) Find the length of AB.

1 mark
(b) Find the length of OB. , 1 mark
(c) Find the Ieg%th of AP. 2 marks

Find the length of PQ.

(CBSE 2022-23, 4 marks)

71. Circles play an important part in our life. When a circular
object is hung on the wall with a cord at nail N, the cords

NA and NB work like tangents. Observe the figure, given
that ZANO = 30°and OA =5 cm.

Based on the above, answer the followin ; .
(i) Find the distance AN. 9 questions:

(n) Find the measure of Z/AOB.
(ii) (@) Find the total length of cords NA, NB and the chord AB
OR '

(iii) (b) If ZANO is 45°, then name the type of uadril
Justify your answer. yReCrduacridteral OANS.

(CBSE 2022-23, 4 marks)
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73.

74.

75.

76.

o) MEcAcos

AB and CD are two chords of a cj . . 215
Choose the correct statement from thel;g:e Intersecting at P.

lowing:
(A) AADP ~ ACBA |
(B) AADP ~ ABPC D
(C) AADP ~ ABCP
(D) AADP ~ ACBP B

C
A
(CBSE 2023-24, 1 Mark)

In the given figure, tangents PA and PB to the circle centered

at O, from point P are perpendicular to each other. If PA =5 A
cm, then length of AB is equal to:

(A)5cm ‘
(B) 5v/2 cm
(C) 25 cm ). P
(D) 10 cm
. | 4

(CBSE 2023-24, 1 Mark)

In the given figure, AT is tangent to a circle centered at O. If B
/CAT = 40°, then LCBA is equal to:
(A) 70°
(B) 50° -
(C) 65° 5
(D) 40°
& 40° X
ﬁ. A T Ll
(CBSE 2023-24, 1 Mark)

Maximum number of common tangents that can be drawn to two circles intersecting at two

-distinct point is: (CBSE 2023-24, 1 Mark)
IS TC p ' (B) 3

Eé)) ) (D) 1

In the given figure, if PT is a tangent to a circle with T

centre O and ~TPO = 35°, then the measure of £x is

35
(A) 110° o P
(B) 115° : X
(C) 120°
(D) 125°

(CBSE 2023-24, 1 Mark)
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77.

78.

79.

80.

81.

COsy

i i MN is the

iven figure, O is the centre of the circle. ®
Lr;';tr\: agnd the %angent ML at point M makes an angle of 70
with MN. The measure of ZMON is:
(A) 120°
(B) 140°
(C)70°
(D) 90°

M N

q
70°
L

(CBSE 2023-24, 1 Mark)

In the given figure, AB and AC are tangents to the circle. If

B
ZABC = 42°, then the measure of ZBAC is p A &
(A) 96° o
(B) 42° - |
(C) 106° -
(D) 86° - :
: C

(CBSE 2023-24, 1 Mark)

In the given figure, QR is a common tangent to
the two given circles touching externally at A.

The tangent at A meets QR at P. If AP = 4.2 cm,
then the length of QR is:

(A)4.2cm
(B)2.1cm
(C)8.4cm
(D) 6.3 cm
Q P R
. (CBSE 2023-24, 1 Mark)
A chord of a circle of radius 10 cm sub

tends a right angle at it
centre. The length of the chord (in cm) is: ¢ e
(A) 542
(B) 1042
5
(C) —=
'

(D)5

(CBSE 2023-24, 1 Mark)
In the given figure, RJ and

RL are twi
circle. If ZRJL = 42, WO tangents to the

then the measure of ~JOL is

(A) 42°
(B) 84°
(C) 96°
(D) 138°

(CBSE 2023-24, 1 Mark)
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irection: In Q No 82 is a statement of Assertion (A} i
3:9 correct OgtI:)hn. Assertion (A) (A) is followed by a statement of Reason (R). Choose
(A) both, Assertion and Reason :
Assertion (A). (R) are true and Reason (R) is correct explanation of
B) both, Assertion (A) and Reason ,
( Assertion (A); (R) are true and Reason (R) is not correct explanation of

(C) Assertion (A) is true but Reason (R) is false.
(D) Assertion (A) is false but Reason (R) is true.

g2.  Assertion (A): The tangents drawn at the end points of a diameter of a circle are parallel.

g . CBSE 2023-24, 1 Mark
Reason (R): Diameter of a circle is the longest chord. ( i
83. (a) If two tangents inclined at an angle of 60° are drawn to a circle of radius 3 cm, then find the
length of each tangent. , (CBSE 2023-24, 2 Marks)
OR
(b) Prove that the tangents drawn at the ends of a diameter of a circle are parallel.
84. In the given figure, AB and CD are tangents to a circle
centered O. Is ZBAC = ZDCA? Justify your answer. B
' D
AN___/°€

(CBSE 2023-24, 2 Marks)

85. In the given figure, O is the centre of the circle. If ZAOB =
145°, then find the value of X. :
. -
=
0/
c

(CBSE 2024, 2 Marks)

; i of the circle
86. i figure, AB is a diameter e
@ 'J&JJC%SAX?J‘ o, AQ, BP and PQ are tangents to

the circle. Prove that /P0OQ = 90°.

OR

i is i ibed in
(b) A circle with centre O and radius 8 cm is inscrl

the
; . which P, @, R, S aré
a quadrilateral ABCgh(I)n MEAD is perpen gicular :ﬁ
points of contact as SW=Tl24 om. then find the leng

DC, BC = 30 cmand B
DC.

(CBSE 2023-24, 3 Marks)
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87. Prove that the parallelogfam circumscribing a circle is a rhombus. (CBSE 2023-24, 3 Marks)

88. - (a) In the given figure, PQ is tangent to a circle
centered at O and «BAQ = 30°; show that BP =

BQ
OR
(b) In the given figure, AB, BC, CD and DA are tangents D C
to the circle with centre O forming a quadrilateral -
ABCD. Show that ZAOB + ZCOD = 180° ' {
L‘J
A B
(CBSE 2023-24, 3 Marks)
89. Prove that the tangents drawn at the end points of a chord of a circle make equal angles with the
chord. ‘ : (CBSE 2023-24, 3 Marks)
Case Study

90. A backyard is in the shape of a triangle ABC with right angle at B. AB = 7 m and BC = 15 m. A
circular pit was dug inside it such that it touches the walls AC, BC and AB at P, Q and R
respectively such that AP =x m. -~ (CBSE 2023-24, 4 Marks)

B O C

+— |15m —

Based on the above information, answer the following questions:

(i) Find the length of AR in terms of x.

(ii) Write the type of quadrilateral BQOR.

(iii) (a) Find the length PC in terms of x and hence find the value of x.

OR
(b) Find x and hence find the radius r of circle.
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