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CLASS 10 - CBSE - NCERT MATHEMATICS - NCERT SOLUTIONS

Chapter 10: Circles

Step-by-step solutions to the textbook exercises: 17 questions

Questions are numbered as in the textbook. Try each one yourself before reading the solution.
o Exercise 10.1

Q1 How many tangents can a circle have?

SOLUTION
There is exactly one tangent at each point of a circle, and a circle has infinitely many points.

Answer: infinitely many

Q2 Fill in the blanks: (i) A tangent to a circle intersects it in ___ point(s). (ii) A line 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 _ _ _

SOLUTION

(i) Two parallel tangents touch the circle at the ends of a diameter, so there can be only
two.

Answer: (i) one (ii) secant (jii) two (iv) the point of contact

Q3 Atangent PQ at a point P of a circle of radius 5 cm meets a line through the centre O at @, with
0Q = 12 cm. The length PQ is (A) 12 cm (B) 13 cm (C) 8.5 cm (D) /119 cm.

SOLUTION

The radius is perpendicular to the tangent at the point of contact, so ZOPQ = 90°.

PQ=+/0Q?—-0P? =,/144 — 25 = y/119 cm.
Answer: (D) v/119cm
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Q4 Draw a circle and two lines parallel to a given line such that one is a tangent and the other is a
secant to the circle.

SOLUTION
Draw the given line I and a circle with centre O. Draw a line parallel to [ that cuts the circle at
two points: this is the secant. Then draw another line parallel to [ that just touches the circle
at one point: this is the tangent.

tangent

v secant

The tangent and the secant are both parallel to the line |

The figure shows one such tangent and secant.

a Exercise 10.2
Q1 From a point @, the length of the tangent to a circle is 24 cm and the distance of @ from the
centre is 25 cm. The radius of the circleis (A) 7cm (B) 12 cm (C) 15 cm (D) 24.5 cm.

SOLUTION

The radius is perpendicular to the tangent at the point of contact, so radius = v25% — 242 =
V49 = 7cm.

Answer: (A) 7cm
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Q2 TP andTQ are two tangents to a circle with centre O such that ZPOQ = 110°. Then ZPTQ is (A)
60° (B) 70° (C) 80° (D) 90°.

D

SOLUTION
In quadrilateral OPTQ, ZOPT = /0QT = 90° (radius | tangent). The four angles add up to
360°.

ZPTQ = 360° — 90° — 90° — 110° = 70°.

Answer: (B) 70°

Q3 Tangents PA and PB from a point P to a circle with centre O are inclined to each other at 80°.
Then ZPOA is (A) 50° (B) 60° (C) 70° (D) 80°.

SOLUTION

In quadrilateral OAPB, ZOAP = ZOBP = 90°, so ZAOB = 180° — 80° = 100°.

AOAP = AOBP (RHS: OA = OB, OP common), so OP bisects ZAOB and Z/POA = 50°.

Answer: (A) 50°

Q4 Prove that the tangents drawn at the ends of a diameter of a circle are parallel.

SOLUTION

Let AB be a diameter of a circle with centre O, and let PQ and RS be the tangents at A and
B.

The radius is perpendicular to the tangent at the point of contact, so OA L PQ and OB L
RS.Thatis, ZPAB = 90° and ZABS = 90°.

These are alternate interior angles made by the transversal AB with PQ and RS, and they
are equal.

Hence PQ || RS.
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Q5 Prove that the perpendicular at the point of contact to the tangent to a circle passes through the
centre.

SOLUTION

Let the tangent AB touch the circle with centre O at P. We know that OP | AB, because the
radius through the point of contact is perpendicular to the tangent.

At a given point of a line, only one perpendicular to the line can be drawn. So the
perpendicular to AB at P is the line OP itself.
Hence the perpendicular at the point of contact passes through the centre O.

Q6 The length of a tangent from a point 4, 5 cm from the centre of a circle, is 4 cm. Find the radius of
the circle.

SOLUTION
Let the tangent touch the circle at B, with centre O. Then ZOBA = 90°, OA =5cmand AB =
4cm.

OB =52 —42 =3 cm.

Answer:3cm

Q7 Two concentric circles have radii 5 cm and 3 cm. Find the length of the chord of the larger circle
that touches the smaller circle.

SOLUTION
Let the chord AB of the larger circle touch the smaller circle at M, with centre O. Then OM L
AB,OM =3cmand OA =5cm.

AM = /52 — 32 = 4 cm. The perpendicular from the centre bisects the chord, so AB = 2 x
4=8cm.

Answer: 8cm
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Q8 A quadrilateral ABCD is drawn to circumscribe a circle. Prove that AB + CD = AD + BC.

SOLUTION

Let the sides AB, BC, CD, DA touch the circle at P, , R, S. Tangents from an external point
to a circle are equal, so AP = AS, BP = BQ,CR =CQ and DR = DS.

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

Q9 XY and X'Y' are two parallel tangents to a circle with centre O. Another tangent AB, with point
of contact C, meets XY at A and X'Y' at B. Prove that ZAOB = 90°.

SOLUTION
Let XY touch the circle at P and X'Y” touch it at Q. Join OC.

In AOPA and AOCA: OP = OC (radii), AP = AC (tangents from A) and OA is common. So
ANOPA = ANOCA (SSS), and ZPOA = ZCOA.

In the same way AOQB =~ AOCB, so ZQOB = ZCOB.

The tangents at P and @ are parallel, so PQ is a diameter and POQ is a straight line:
/ZPOA+ Z/COA+ ZCOB + ZQOB = 180°.

So 2(LCOA + ZCOB) = 180°, thatis ZCOA + ZCOB = 90°.
Hence ZAOB = 90°.
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Q10 Prove that the angle between the two tangents drawn from an external point to a circle is
supplementary to the angle subtended at the centre by the line segment joining the points of
contact.

SOLUTION

Let PA and PB be the tangents from P to a circle with centre O. Then ZOAP = ZOBP = 90°
(radius L tangent).

In quadrilateral OAPB: ZAPB + ZAOB + 90° 4 90° = 360°.
Hence ZAPB + ZAOB = 180°, so the two angles are supplementary.

Q11 Prove that a parallelogram circumscribing a circle is a rhombus.

SOLUTION

Let ABC'D be a parallelogram circumscribing a circle. Then AB = CD and AD = BC
(opposite sides of a parallelogram).

For any quadrilateral circumscribing a circle, AB + CD = AD + BC (proved in Q8).
S02AB = 2AD, thatis AB = AD.Then AB = BC =CD = DA.
A parallelogram with all sides equal is a rhombus.

Q12 A triangle ABC circumscribes a circle of radius 4 cm. The point of contact D divides BC' into
BD =8cmand DC = 6 cm. Find AB and AC.

SOLUTION

Let the circle touch AB at F and AC at E. Tangents from a point are equal: BF = BD =8
cm,CE =CD =6cm,and let AF = AE =z cm.

Then AB =8+ z, AC = 6 + z, BC' = 14, and the semi-perimeter is s = 14 4 z.

By Heron's formula, area = y/s(s — a)(s — b)(s —c) = /(14 + z) x = x 8 x 6 = 1/48z(14 + z).
Joining the centre O to the vertices splits the triangle into three triangles of height 4 cm: area
- % x 4 x (AB + BC + CA) = 4(14 + 2).

S0 48z (14 + z) = 16(14 + z)?, which gives 3z = 14 + zand z = 7.
Answer: AB = 15ecmand AC = 13cm
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QI3 Prove that opposite sides of a quadrilateral circumscribing a circle subtend supplementary
angles at the centre of the circle.

SOLUTION

Let ABC D touch the circle with centre O at P, Q, R, Son AB, BC,CD, DA (asin the figure of
Q8). Join O to the four vertices and the four points of contact.

AAOP =~ NAOS (SSS: OP = OS, AP = AS, OA common), so ZAOP = ZAOS. In the same
way Z/BOP = /BOQ, £C0Q = ZCOR and ZDOR = ZDOS.
The eight angles at O add up to 360°, so 2(LAOP + ZBOP + ZCOR + ZDOR) = 360°.

Thatis (LZAOP + ZBOP) + (LCOR + ZDOR) = 180°, so LZAOB + ZCOD = 180°. Similarly
ZBOC + LZAOD = 180°.

Hence opposite sides subtend supplementary angles at the centre.

The questions are restated in MathSetu's own words and the figures are redrawn; refer to the textbook for the original wording.
The solutions are MathSetu's own. MathSetu is an independent study resource and is not affiliated with or endorsed by NCERT,
CBSE or any publisher.
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