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CLASS 10 - ICSE - SELINA CONCISE MATHEMATICS - PYQ SOLUTIONS

Chapter 21: Trigonometrical Identities

Step-by-step solutions to the previous year questions

The question numbers match the PYQ question sheet.
o The three basic identities

1. Assertion (A): If sin? A + sin A = 1, then cos* A + cos? A = 1. Reason (R): 1 — sin? A = cos® A. (a) A
true, R false (b) A false, R true (c) both true, and R is the correct reason for A (d) both true, but R is
not the correct reason for A ICSE 2025, 1 mark

SOLUTION
From the given relation, sin A = 1 — sin? A = cos® A (using R).

Then cos* A + cos? A = sin® A + sin A = 1. So A is true, and R is exactly what proves it.
Answer: (c)

2. Statement 1:sin?§ + cos? § = 1. Statement 2: cosec?f + cot? § = 1. Which is valid? (a) only 1 (b) only
2 (c) both (d) neither ICSE 2024, 1 mark

SOLUTION

Statement 1is a basic identity. The correct form of the second is cosec?0 — cot?6 =1, so
statement 2 is not valid.

Answer: (a)

3. (1+4sinA)(1 —sin A) equals: (a) cosec’A (b) sin? A (c) sec? A (d) cos> A ICSE 2023,1mark

SOLUTION
(1+sin A)(1 —sin A) =1 — sin®? A = cos® A
Answer: (d)
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a Proving identities

(cot A+ tan A — 1)(sin A + cos A)
sin® A + cos? A

4.

Prove that = sec A cosec A. ICSE 2025, 4 marks

SOLUTION

cos2 A +sin® A — sin Acos A 1 —-sinAcosA
cotA+tanAd—1= =

sin A cos A ~ sinAcos A
sin® A 4 cos® A = (sin A + cos A)(sin? A — sin A cos A + cos? A) = (sin A + cos A)(1 — sin A cos A)
(1 —sin Acos A)(sin A + cos A) 1

LHS = =
> sin Acos A (sin A + cos A)(1 —sin Acos A) sinAcosA

= sec A cosec A = RHS. Proved.

. . 3 5 sin3 0 + cos® @ . B
Factorise sin” 8 + cos® 6. Hence prove that ——————— +sinf cos = 1. ICSE 2024, 4 marks
sin @ + cos 6

5.

SOLUTION
Using a® + b° = (a + b)(a® — ab + b?): sin® 6 + cos® § = (sin § + cos B)(sin® @ — sin § cos § + cos? 6)
= (sinf + cos#)(1 — sin @ cos 6)

(sinf + cos0)(1 — sin é cos )

sin@ + cos 0
= 1 = RHS. Proved.

LHS = +sinfcosf =1 —sinf cos B + sin @ cos O

6. Prove that (sin’ @ — 1)(tan®6 + 1) + 1 = 0. ICSE 2023, 4 marks

SOLUTION

sin?f — 1 = —cos?f and tan? 6 + 1 = sec? 6
LHS = —cos?f x sec?f +1=—1+1

= 0 = RHS. Proved.

7 sin A cos A
Prove that —
1+cotA 1-+tand

=sin A — cos A. ICSE 2020, 3 marks

SOLUTION
smA  sinA sin? A an cosA cos? A
1+cotA w ~ sinA + cos A 1+tanA sinA+cos A

LHS — sin? A —cos’ A (sin A — cos A)(sin A + cos A)
~ sinA+cosd sin A + cos A

= sin A — cos A = RHS. Proved.
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2
) = tan? 6. ICSE 2020, 4 marks

1—tand
Prove that [ ————
(1 — cot 0
SOLUTION
1 tanf — 1
1—cotf=1-— =
o tan tan @
1—tanf (1 —tan6)tané
= = —tan6
1—cot@ tanf — 1

Squaring: LHS = (— tan6)? = tan? 0 =

RHS. Proved.

9. Prove that (cosec § — sin #)(sec — cos@)(tan 6 + cot §) = 1. ICSE 2019, 3 marks

SOLUTION
1—sin’6 - cos® 6
sinf  sin6
sin® 6 + cos? 0
tan6 + cot 6 = =

cosec —sinf =

and secf — cos 0 =

sin’ §

cos 0

sin @ cos 6 sin @ cos 6

cos2f sin’@ 1

LHS = X X
sin 6 cos @ sin @ cos 6

= 1 = RHS. Proved.

10. Prove that v/sec? @ + cosec?0 = tan @ + cot 6. ICSE 2018, 3 marks

SOLUTION
sec? § + cosec’d = ! + = = sin” (Rig0s = =
. cos2f  sin’@ sin® 6 cos2 @ sin® 6 cos2 §
LHS = sin @ cos 6
RHS — sinf  cosf _ sin? 6 + cos® 0 b, 1
cosf  sinf sin 0 cos 6 sin @ cos 6

LHS = RHS. Proved.

1. Prove that (1 + cot 6 — cosec)(1 + tané + secf) = 2. ICSE 2018, 4 marks

SOLUTION

LHS — (sin0+c050—1 <cos€+sin0+1) _ (sinf +cosh)® —1

sin 0

cos 6

sin @ cos 6

1+ 2si -1
= + §1n6?cos€ — 2 = RHS. Proved.
sin @ cos 6
. - .. 3
12. Prove that M = tan@.

2cos® 0 — cosf

SOLUTION
sin §(1 — 2sin’ )

LHS =
cosf(2cos? 0 — 1)

ICSE 2017, 3 marks

Using 1 = sin? @ + cos?6: 1 — 2sin? @ = cos?  — sin?  and 2 cos?f — 1 = cos? § — sin? 4.

sin 0

os 0

The brackets cancel: LHS =
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a Complementary angles

. . . . 1
13.  without using tables, evaluate sin? 28° + sin” 62° + tan? 38° — cot? 52° + 7 sec? 30°. ICSE 2017, 3 marks

SOLUTION

sin 62° = cos 28°, sO sin? 28° + sin® 62° = sin® 28° + cos? 28°

cot 52° = tan 38°, so tan? 38° — cot252° = 0.

1 1 4

Zsec230° =1 X 3=
1

Answer:1+ 0+ 3 =

=1

ol Ixeol

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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