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1. How many tangents can a circle have?

Answer

A circle can have infinite tangents.

2. Fill in the blanks :

(i) Atangent to a circle intersects it in ............... point(s).

(i) Alline intersecting a circle in two points is called a .............
(iii) A circle can have ............... parallel tangents at the most.

(iv) The common point of a tangent to a circle and the circle is called

Answer

(i) one

(i) secant

(iii) two

(iv) point of contact

3. A tangent PQ at a point P of a circle of radius 5 cm meets a line
through the centre O at a point Q so that OQ =12 cm. Length PQ is :

(A) 12 cm
(B) 13 cm
(C)8.5cm
(D) V119 cm

Answer
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acm 12 cm

=] Q

The line drawn from the centre of the circle to the tangent is perpendicular
to the tangent.

S OP 1L PQ

By Pythagoras theorem in AOPQ,
OQ? = OP? +PQ?

= (12)*= 5%+ PQ?

=>PQ? =144 - 25

=PQ*= 119

=PQ =119 cm

(D) is the correct option.

4. Draw a circle and two lines parallel to a given line such that one is a
tangent and the

other, a secant to the circle.

Answer
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X A
tangent
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Y B

AB and XY are two parallel lines where AB is the tangent to the circle at
point C while XY is the secant to the circle.

Exercise: 10.2
In Q.1 to 3, choose the correct option and give justification.

1. From a point Q, the length of the tangent to a circle is 24 cm and
the distance of Q from the centre is 25 cm. The radius of the circle is

(A) 7cm
(B) 12 cm
(C)15cm
(D) 24.5 cm
Answer

The line drawn from the centre of the circle to the tangent is perpendicular
to the tangent.

https://www.indcareer.com/schools/ncert-solutions-for-chapter-10-circles/

@II 1A Wwil Wl


https://www.indcareer.com/schools/ncert-solutions-for-chapter-10-circles/

@II 1 WGl GG

25cm

F 24 cm Q

. OP L PQ

also, AOPQ is right angled.

0Q = 25 cm and PQ = 24 cm (Given)

By Pythagoras theorem in AOPQ,

OQ? = OP? +PQ?

= (25)*= OP? + (24)?

= OP?=625-576

= OP*=49

= OP =7cm

The radius of the circle is option (A) 7 cm.

NCERT 10th Mathematics Chapter 10, class 10 Mathematics Chapter 10
solutions

2. In Fig. 10.11, if TP and TQ are the two tangents to a circle with
centre O so that ZPOQ =110°, then ZPTQ is equal to

(A) 60°
(B) 70°
(C) 80°
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(D) 90°

Answer

1o

0

OP and OQ are radii of the circle to the tangents TP and TQ respectively.
. OP 1L TP and,

S.0Q 1L TQ

ZOPT = £0QT =90°

In quadrilateral POQT,

Sum of all interior angles = 360°

ZPTQ + ZOPT + LPOQ + ZLOQT = 360°

= ZPTQ +90° + 110° + 90° = 360°

= ZLPTQ=70°

ZPTQ is equal to option (B) 70°.

3. If tangents PA and PB from a point P to a circle with centre O are
inclined to each other at angle of 80°, then £ POA is equal to

(A) 50°
(B) 60°
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(C) 70°
(D) 80°

OA and OB are radii of the circle to the tangents PA and PB respectively.
.. OA 1L PAand,

.. OB 1L PB

Z0OBP = ZOAP =90°

In quadrilateral AOBP,

Sum of all interior angles = 360°

ZAOB + ZOBP + LOAP + LAPB = 360°

= ZAOB + 90° + 90° + 80° = 360°

= ZAOB = 100°

Now,

In AOPB and AOPA,
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AP = BP (Tangents from a point are equal)

OA = OB (Radii of the circle)

OP = OP (Common side)

.. AOPB = AOPA (by SSS congruence condition)
Thus £LPOB = ZPOA

ZAOB = ZPOB + ZPOA

= 2 LPOA= ZAOB

= ZPOA=100°/2 = 50°

£ POA s equal to option (A) 50°

NCERT 10th Mathematics Chapter 10, class 10 Mathematics Chapter 10
solutions

4. Prove that the tangents drawn at the ends of a diameter of a circle
are parallel.

Answer

Let AB be a diameter of the circle. Two tangents PQ and RS are drawn at
points A and B respectively.
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Radii of the circle to the tangents will be perpendicular to it.

.. OB 1L RS and,

S.OA L PQ

ZOBR = Z0OBS = ZOAP = ZOAQ =90°

From the figure,

£ZOBR = ZOAQ (Alternate interior angles)

£Z0BS = ZOAP (Alternate interior angles)

Since alternate interior angles are equal, lines PQ and RS will be parallel.

Hence Proved that the tangents drawn at the ends of a diameter of a circle
are parallel.

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

Answer
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Let AB be the tangent to the circle at point P with centre O.

We have to prove that PQ passes through the point O.
Suppose that PQ doesn't passes through point O. Join OP.
Through O, draw a straight line CD parallel to the tangent AB.
PQ intersect CD at R and also intersect AB at P.

AS, CD // AB PQ is the line of intersection,

ZORP = £ZRPA (Alternate interior angles)

but also,

ZRPA=90° (PQ L AB)

= ZORP =90°

ZROP + ZOPA = 180° (Co-interior angles)

= ZROP + 90° = 180°

= ZROP =90°

Thus, the AORP has 2 right angles i.e. ZORP and £ZROP which is not
possible.

Hence, our supposition is wrong.

". PQ passes through the point O.
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6. The length of a tangent from a point A at distance 5 cm from the
centre of the circle is 4 cm. Find the radius of the circle.

Answer

AB is a tangent drawn on this circle from point A.

acm

B 4cm

. OB L AB

OA = 5cm and AB = 4 cm (Given)
In AABO,

By Pythagoras theorem in AABO,
OAZ? =AB? + BO?

= 5%=4?+ BO?

= B0O?=25-16

= BO*=9

= BO=3

.". The radius of the circle is 3 cm.

7. 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.

Answer
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Let the two concentric circles with centre O.

AB be the chord of the larger circle which touches the smaller circle at point
P.

.. AB is tangent to the smaller circle to the point P.
= OP L AB

By Pythagoras theorem in AOPA,

OAZ = APZ? + OP?

= 52 = AP? + 32

= AP2=25-9

= AP =4

In AOPB,

Since OP L AB,

AP = PB (Perpendicular from the center of the circle bisects the chord)
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AB=2AP=2x4=8cm
.". The length of the chord of the larger circle is 8 cm.

NCERT 10th Mathematics Chapter 10, class 10 Mathematics Chapter 10
solutions

8. A quadrilateral ABCD is drawn to circumscribe a circle (see Fig.
10.12). Prove that AB + CD = AD + BC

Answer

From the figure we observe that,

DR = DS (Tangents on the circle from point D) ... (i)
AP = AS (Tangents on the circle from point A) ... (ii)
BP = BQ (Tangents on the circle from point B) ... (iii)
CR = CQ (Tangents on the circle from point C) ... (iv)
Adding all these equations,

DR +AP +BP + CR=DS +AS + BQ + CQ

= (BP + AP) + (DR + CR) = (DS + AS) + (CQ + BQ)
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= CD+AB=AD +BC

9. In Fig. 10.13, XY and X"'Y' are two parallel tangents to a circle with
centre O and another tangent AB with point of contact C intersecting
XY at A and X"Y’ at B. Prove that £ AOB = 90°.

Answer

We joined O and C

In AOPA and AOCA,

OP = OC (Radii of the same circle)

AP = AC (Tangents from point A)

AO =AO (Common side)

.. AOPA = AOCA (SSS congruence criterion)
= LPOA= ZCOA ... (i)

Similarly,

AOQB = AOCB

ZQOB = ZCOB ... (ii)
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Since POQ is a diameter of the circle, it is a straight line.
S LPOA+ LCOA+ ZCOB + ZQOB =180°

From equations (i) and (ii),

2ZCOA+2/£COB =180°

= LCOA+ £COB =90°

= £ZAOB =90°

10. 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.

Answer

Consider a circle with centre O. Let P be an external point from which two
tangents PA and PB are drawn to the circle which are touching the circle at
point A and B respectively and AB is the line segment, joining point of
contacts A and B together such that it subtends ZAOB at center O of the
circle.
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It can be observed that

OA L PA

. LOAP =90°

Similarly, OB 1L PB

. LOBP =90°

In quadrilateral OAPB,

Sum of all interior angles = 360°

ZOAP +ZAPB +ZPBO +4£BOA = 360°
= 90° + ZAPB + 90° + ZBOA = 360°
= LAPB + £ZBOA = 180°

.. 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.

NCERT 10th Mathematics Chapter 10, class 10 Mathematics Chapter 10
solutions

11. Prove that the parallelogram circumscribing a circle is a rhombus.

Answer

https://www.indcareer.com/schools/ncert-solutions-for-chapter-10-circles/

g ‘AR 1A Gl Wi


https://www.indcareer.com/schools/ncert-solutions-for-chapter-10-circles/

@Illﬂ\—dl <Ci

ABCD is a parallelogram,

. AB=CD ... (i)

.. BC =AD ... (ii)

From the figure, we observe that,

DR = DS (Tangents to the circle at D)

CR = CQ (Tangents to the circle at C)

BP = BQ (Tangents to the circle at B)

AP = AS (Tangents to the circle at A)
Adding all these,
DR+CR+BP+AP=DS +CQ + BQ +AS
= (DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ)
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= CD + AB =AD + BC ... (iii)

Putting the value of (i) and (ii) in equation (iii) we get,
2AB = 2BC

= AB = BC ... (iv)

By Comparing equations (i), (ii), and (iv) we get,

AB = BC = CD = DA

.. ABCD is a rhombus.

12. A triangle ABC is drawn to circumscribe a circle of radius 4 cm
such that the segments BD and DC into which BC is divided by the
point of contact D are of lengths 8 cm and 6 cm respectively (see Fig.
10.14). Find the sides AB and AC.

Answer

A

& cimn s . Bem

G cm
In AABC,
Length of two tangents drawn from the same point to the circle are equal,

.. CF=CD =6cm
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.. BE=BD =8cm
. AE =AF = x
We observed that,
AB=AE+EB=x+8
BC=BD+DC=8+6=14
CA=CF+FA=6+x
Now semi perimeter of triangle (s) is,
= 2s =AB + BC + CA
=x+8+14+6+x
=28 + 2x
=s =14+ x
Area of AABC = s (s - a)(s - b)(s - ¢)
=~(14 + x) (14 + x-14)(14 + x - x - 6)(14 + x - x - 8)
= (14 + x) (x)(8)(6)
=~(14 + x) 48 x ... (i)
also, Area of AABC = 2xarea of (AAOF + ACOD + ADOB)
= 2x[(1/2xOFxAF) + (1/2xCDx0D) + (1/2xDBx0OD)]
=2%1/2 (4x + 24 + 32) = 56 + 4x ... (ii)
Equating equation (i) and (ii) we get,

V(14 + x) 48 x = 56 + 4x
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Squaring both sides,

48x (14 + x) = (56 + 4x)?

= 48x =[4(14 + x)]?/(14 + x)

= 48x =16 (14 + x)

= 48x =224 + 16x

= 32x =224

= x=7cm

Hence, AB=x+8=7+8=15cm
CA=6+x=6+7=13cm

NCERT 10th Mathematics Chapter 10, class 10 Mathematics Chapter 10
solutions

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

Answer
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Let ABCD be a quadrilateral circumscribing a circle with O such that it
touches the circle at point P, Q, R, S. Join the vertices of the quadrilateral
ABCD to the center of the circle.

In AOAP and AOAS,

AP = AS (Tangents from the same point)
OP = OS (Radii of the circle)

OA = OA (Common side)

AOAP = AOAS (SSS congruence condition)
S LPOA= ZAOS

=/1=48

Similarly we get,

£2=/L3

https://www.indcareer.com/schools/ncert-solutions-for-chapter-10-circles/

e‘ll IVN\dil TCI


https://www.indcareer.com/schools/ncert-solutions-for-chapter-10-circles/

€IndCareel
L4 =15
£6=ZLT
Adding all these angles,
L1+ L2+ L3+ L4+ L5+ L6+ LT +/£8=360°
= (L1+ £8)+ (L2+ £L3)+ (L4 + £L5)+ (L6+ £LT)=2360°
=2 /41+2 /£2+2 /L5+2 £6=2360°
= 2(L1+ £L2)+2(4£L5+ £6) =360°
= (L1+ £L2)+(4L5+ £6)=180°
= ZAOB + ZCOD = 180°
Similarly, we can prove that £ BOC + £ DOA = 180°

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

NCERT 10th Maths Chapter 10
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