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CLASS 10 - ICSE - SELINA CONCISE MATHEMATICS - PYQ SOLUTIONS

Chapter 18: Tangents and Intersecting

Chords

Step-by-step solutions to the previous year questions

The question numbers match the PYQ question sheet.
o Tangent and secant from an external point

1. PTisatangentto acircle at T, and a line through P cuts the circle at R and S, with R nearer to P
. (a) Prove that APTR ~ APST. (b) Prove that PT? = PR x PS.(c) If PR =4cmand PS = 16

cm, find PT'. ICSE 2025, 3 marks
S
R
/>
T
SOLUTION

(a) In APTR and APST: /P is common, and /PTR = /PST (angle between tangent and

chord equals the angle in the alternate segment). So APTR ~ APST (AA).
PR

—_— 2:
g PT,soPT PR x PS.

(b) Corresponding sides are proportional:
(c) PT2 =4 x 16 = 64

Answer: PT — 8cm

2. Acircle has centre O and radius 9 cm. The diameter AB is produced to a point P, and PQ is a
tangent from P.If PA = 24 cm, find PQ. ICSE 2024, 3 marks

SOLUTION

AB =18cm,so PB=PA - AB=24—-18=6¢cm.

PQ?*=PAx PB=24x6=144

Answer: PQ) = 12cm

(Check: OP = 15cm and OQ = 9 cm, so PQ = +/152 — 92 = 12cm.)
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3. PQisatangent to a circle with centre O at T'. The chord AB produced meets the tangent at P.

AB =9cm, BP = 16 cm, ZPTB = 50° and ZOBA = 45°. Find (a) PT (b) ZBAT (c) Z/BOT (d)
/ABT. ICSE 2023, 4 marks

SOLUTION
(0) PA=9+16=25cm. PT? = PB x PA = 16 x 25 = 400, so PT = 20 cm.
(b) By the alternate segment theorem, /BAT = /PTB = 50°.

(c) Angle at the centre is twice the angle at the circumference: /BOT = 2 x 50° = 100°.

(d) OB = OT, so ZOBT — M _ 40°. /ABT = /OBA + /OBT = 45° + 40° = 85°.

Answer: (a) 20 cm (b) 50° (¢) 100° (d) 85°
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a The alternate segment theorem

4. X,Y,Zand C lie on a circle with centre O. AB is the tangent at X, OB cuts the circle at C, and
ZY = XY.Given ZOBX = 32° and ZAX Z = 66°, find (a) ZBOX (b) 2/CYX (c) ZZY X (d) ZOXY
. ICSE 2025, 4 marks

SOLUTION
(a) OX L AB (radius and tangent). In AOXB: ZBOX = 90° — 32° = 58°.

(b) The arc CX subtends ZCOX = 58° at the centre and ZCY X on the circle: ZCY X =
58°

5 29°.
(c) By the alternate segment theorem, /ZY X = /AX Z = 66°.
(d) ZY = XY,s0 /YXZ — w — 57°. Also ZOX Z = 90° — 66° — 24°. S0 LOXY —
57° — 24° = 33°.

Answer: (a) 58° (b) 29° (¢) 66° (d) 33°
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5. PR and PT are tangents from P to a circle with centre O, touching itat Q and S. M N is a
diameter, with M on the arc QS nearer to P. Given /PQM = 42° and /PSM = 25°, find (a)
Z20QM (b) ZQNS (c) ZQ0S (d) ZQMS. I1CSE 2024, 4 marks

SOLUTION

(a) OQ L PR (radius and tangent), so ZOQM = 90° — 42° = 48°.

(b) By the alternate segment theorem, ZQNM = /PQM = 42° and /SNM = /PSM = 25°.
SO0 ZQNS = 42° + 25° = 67°.

(c) Angle at the centre is twice the angle at the circumference: ZQOS = 2 x 67° = 134°.

(d) QNSM is a cyclic quadrilateral: ZQMS = 180° — 67° = 113°.

Answer: (a) 48° (b) 67° (¢) 134° (d) 113°
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6. Anisosceles triangle ABC with AB = AC'is inscribed in a circle with centre O. PQ is the tangent
at C, with @ on the side of BC away from A. OM is perpendicular to the chord AC and ZCOM =
65°. Find (a) ZABC (b) /BAC (c) /BCQ. ICSE 2024, 3 marks

A

SOLUTION

(a) The perpendicular from the centre bisects the chord and the angle at the centre:
ZAOC =2 x 65° =130°. So LABC = 130° _ 65°.

(b) AB = AC,so ZACB = ZABC = 65° and ZBAC = 180° — 130° = 50°.

(c) By the alternate segment theorem, /BCQ = Z/BAC = 50°.

Answer: (a) 65° (b) 50° (¢) 50°

7. RTisatangentto acircle at S. P and @Q are points on the circle with ZPST = 30° and ZSPQ =
60°. Find ZPSQ. (a) 40° (b) 30° (c) 60° (d) 90° ICSE 2023, 1 mark

SOLUTION

By the alternate segment theorem, ZPQS = ZPST = 30°.

In APQS: ZPSQ = 180° — 60° — 30° = 90°

Answer: (d)
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8. ABis adiameter of a circle with centre O, and CE is the tangent at A. D is a point on the circle

on the same side of AB as C, with ZABD = 26°. Find (a) /BDA (b) /BAD (c) Z/CAD (d) ZODB.
ICSE 2023, 4 marks

SOLUTION

(a) ZBDA = 90° (angle in a semicircle).

(b) ZBAD = 180° — 90° — 26° = 64°

(c) By the alternate segment theorem, /CAD = ZABD = 26°.
(d) OD = OB (radii), so ZODB = ZOBD = 26°.

Answer: (a) 90° (b) 64° (¢) 26° (d) 26°

9. PQisatangenttoacircle at A. B, C and D are points on the circle such that AB bisects ZCAQ
and AD bisects ZPAC.If ZBAQ = 30°, prove that (a) BD is a diameter (b) AABC is isosceles.
ICSE 2017, 3 marks

SOLUTION

(a) LCAQ =2 x 30° = 60°, so ZBAC = 30° and ZPAC = 180° — 60° = 120°.

AD bisects /PAC,so Z/CAD = 60°.Then /BAD = /BAC + ZCAD = 30° + 60° = 90°.

A chord that subtends a right angle at the circumference is a diameter, so BD is a diameter.
(b) By the alternate segment theorem, ZACB = Z/BAQ = 30°. Also ZBAC = 30°.

Two angles of AABC are equal, so AB = BC. Both results are proved.
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e Tangent properties

10. PS and PT are tangents to a circle from P, with ZSPT = 80°. Q is a point on the circle with SQ ||
PT.Find ZQST. (a) 140° (b) 90° (c) 80° (d) 50° ICSE 2024, 1 mark

SOLUTION

PS = PT,so /PTS = /PST = @ = 50°.

SQ || PT and ST is a transversal, so ZQST = /PTS = 50° (alternate angles).
Answer: (d)

. TP andTQ aretangents to a circle with centre O, touching it at A and C. B is a point on the

circle with /ZBCQ = 55° and ZBAP = 60°. Find (a) ZOBA and ZOBC (b) ZAOC (c) LATC.
ICSE 2020, 4 marks

SOLUTION

(a) OA L TP,so ZOAB = 90° — 60° = 30°. OA = OB, so ZOBA = 30°.

OC L TQ,so ZOCB = 90° — 55° = 35°. OB = OC, so Z0OBC = 35°.

(b) ZABC = 30° + 35° = 65°, 50 LAOC = 2 x 65° = 130°.

(¢) In quadrilateral OATC the angles at A and C are 90°, so ZATC = 180° — 130° = 50°.
Answer: (a) 30° and 35° (b) 130° (¢) 50°
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12. AB s a diameter of a circle with centre O, and AC is the tangent at A. D is a point on AC, and
BD cuts the circle at E. The line OF produced meets the tangent at C. If ZADB = 55°, find z =
/ACO andy = ZAOE. ICSE 2019, 3 marks

SOLUTION
/BAD = 90° (the tangent is perpendicular to the radius at the point of contact).
In AABD: ZABD = 180° — 90° — 55° = 35°.

y = ZAOE = 2 x ZABE = 70° (the angle at the centre is twice the angle at the
circumference).

In AOAC": x = 180° — 90° — 70° = 20°.

Answer: z = 20°,y = 70°

These questions are based on questions asked in past board examinations. They have been reworded by MathSetu, the figures
are redrawn, and the solutions are MathSetu's own. MathSetu is an independent study resource and is not affiliated with or
endorsed by CBSE, CISCE, NCERT or any publisher.
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