CLASS 10 — MATHEMATICS

Chapter: Introduction to Trigonometry
Answer Key with Step-by-Step Solutions

Maximum Marks: 40 Time Allowed: 1 hour 30 minutes

Results used: definitions of the six ratios in a right triangle; values at 0°, 30°, 45°, 60°, 90°;
identities sinzA + coszA =1,1+ tanzA = seczA, 1+ cot2A = COSGCZA; tan A = sin A/cos A,
sec A = 1/cos A.

SECTION A — MCQ Answer Key
Q Option | Answer Explanation / calculation
Q1 A) 4 Opposite = 3k, hypotenuse = 5k = adjacent =
5 __
V25 — 9k = 4k. cos A = %
Q2 ©) |1 1,.1_
5 + 5 1.
Q3 (B) 60° tan 60° = V3.
Q4 (D) |5 5(cosec?0 — cot?0) =5 x 1 = 5.
Q5 | (B) |cos60° 3_1_1_ ° (sin 60° = V3. o —
1 1 > cos 60°. (sin 60 5 tan 30
1,
V3
Q6 ©) 1 V1 — sin? A = cos A (A acute, so cos A > 0); sec A x
cos A =1.
Q7 D) |5 —Vi3Z —52 = _AB _ 5
17 BC =V13 12 cm. tan C BC 17
Q8 QA |v2 -1 sin @ = (V2 — 1) cos 0; dividing by cos 0: tan 8 = V2 —
1.
Q9 (D) | Afalse, R sin A = —OPPROSIe 4 the hypotenuse is longest, so
true hypotenuse
sin A < 1. Since 4/3 > 1, A is false; R is true.
Q10 (A) Both true; R | The product is sec?6 — tan26 (difference of squares),
explains A which equals 1 by R.

Marking: 1 mark for each correct option; no part marks in Section A.

ECTION B — Vi h Answer

Q11. sin A and cos A from 8 tan A = 15 [2 marks]
15 opposite

tan A = 5 = adjacent " Let opposite = 15k, adjacent = 8k.
Hypotenuse = V225k% + 64k> = v289k = 17k.
A= 15 _ 8
sin A = 17,cosA 17"
sin A= 15 _ .8
Answer: sin A = 17" cos A 17
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Marking scheme:
Hypotenuse 17k: 1 mark
Both ratios: 1 mark

Q12. Evaluate [2 marks]

1,2 12_(12_,,1 1_1
Ax ()T +AX(F)T - ()T =dx ZF+dx o -5
_ _1_1
=1+2 1 1

o 11
Answer.—4

Marking scheme:

Correct values substituted: 1 mark
Answer 11/4: 1 mark

Q13. Find 0 [2 marks]
V3 tan 20 = 3 = tan 260 = % = V3.
Since 0° < 6 < 45°, 0° < 20 < 90°, so 20 = 60° =0 = 30°.
Answer: 0 = 30°
Marking scheme:
tan 20 = v3: 1 mark
0 = 30°: 1 mark

Q14. Prove sin A tan A + cos A = sec A [2 marks]

LHS = sin A x SIBA | o5 A = sin® A + cos® A
cos A cos A
1

(since sin%A + cos2A = 1) = sec A = RHS.
cos A

Answer: Proved

Marking scheme:

Writing tan A = sin A/cos A and combining: 1 mark
Using the identity to conclude: 1 mark

Q15. Angles of APQR [2 marks]

_PQ_3_1 — 60°
cosP—PR—6 2=>AQPR 60°.

<4PRQ = 180° — 90° — 60° = 30°.
Answer: ZQPR = 60°, ZPRQ = 30°
Marking scheme:

£QPR = 60° with ratio: 1 mark
ZPRQ = 30°: 1 mark

SECTION C — Short Answer

Q16. Evaluate using 5 cot 0 = 12 [3 marks]

cot§ = 12 — adjacqnt
5 opposite

sin 0 = —

. Hypotenuse = v144 + 25 = 13.
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17
13 _
7
13

sin@ + cos 6 _
sin @ — cos 0

(Shortcut: divide numerator and denominator by sin §: 4+ ¢0t0

1 —coto

17

Answer: —

Marking scheme:

Hypotenuse 13 and sin, cos: 1 mark
Correct substitution: 1 mark
Answer —17/7: 1 mark

Q17. Find A and B [3 marks]
Sin(A+B)=1=sin90°=A + B = 90° ... (1)
cos (A —B) = Y3 = cos30° = A — B =30°...(2)

2
Adding: 2A = 120° = A = 60°. Then B = 30°.
Answer: A = 60°, B = 30°

Marking scheme:

A + B =90°: 1 mark

A — B =30° 1 mark

A =60°, B =30° 1 mark

Q18. Prove the identity [3 marks]

Since seczA - tanzA =1, (sec A —tan A)(sec A +tan A) = 1. So

1
sec A + tan A

_ 1
(sec A + tan A) oS A

sec A + tan A and = sec A — tan A.

LHS sec A + tan A — sec A = tan A.

— (sec A — tan A)

RHS = sec A — sec A + tan A = tan A.
cos A

LHS = RHS. Hence proved.
Answer: Proved

Marking scheme:

Using sec®A — tan?A = 1 to rewrite both reciprocals: 1 mark
LHS = tan A: 1 mark

RHS = tan A and conclusion: 1 mark

Q19. Show m? — n2 = 4V(mn) [3 marks]

m2 - n2 =(m+ n)(m —n) = (2 tan 0)(2 sin 6) = 4 tan 6 sin 6.

mn = tan26 — sin20 = S _ in2g — sin2g(1 =050
cos“0 cos“f

tan29.

1

) = sin29 X

sec A — tan A -

sin0

5 = sin29
cos“0

Since 0 is acute, sin 0 and tan 0 are positive, so vmn = sin 0 tan 6.

Hence 4vmn = 4 tan 0 sin 6 = m? — n?

Answer: Proved

. Proved.
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Marking scheme:

m2 - n2 = 4 tan 0 sin 0: 1 mark
mn = sin29 tan26: 1 mark

Square root and conclusion: 1 mark

SECTION D — L.ong Answer
Q20. Identity and its value at 30° [4 marks]
(a) Replace the 1 in the numerator by sec20 — tan26:

Numerator = (tan 6 + sec 0) — (se029 - tan29) = (tan 6 + sec 0) — (sec 6 — tan 0)
(sec 6 + tan 0)
= (tan 6 + sec 0)[1 —sec O + tan O] = (tan O + sec O)(tan 6 — sec 6 + 1).

So LHS = (tan 6 + sec O)(tan O — sec 6 + 1) — tan O + sec 6.
tan 9 —secO + 1
sin 6 1 _1+sin6

= RHS. Hence proved.

tan 6 + sec 6 =

cos 6 cos®  cosO
3
_aqe. L+sin30° _ 2 _ 3 _ =
(b) At 6 = 30°; LE 3 A==
2

Answer: (a) Proved; (b) v3

Marking scheme:

(a) Replacing 1 by sec?6 — tan?0: 1 mark
(a) Factorising and cancelling: 1 mark

(a) Converting to (1 + sin 6)/cos 6: 1 mark
(b) Value v3: 1 mark
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SECTION E — Case Study

Slide P (younger children)

Slide Q (older children)

\ 30°

°
A B )
Figure not to scale

Q21. Slides in the park [4 marks]
Let O be the foot of the platform, so the height of the platform is 1.5 m and <0 =

90° in both triangles.
1.5

: i . gi o — =9 1 _15 =

(i) Slide P: sin 30° = PA = > P PA=3m

e o 15 _ 1 _ 15 T

(ii) Slide Q: sin 45° = OB =73 OB =>QB=15V2m=2.12 m.

(iii) OA: tan 30° = % —OA=15V3~=15x 1.73 = 2.595m. OB: tan 45° =
15 _

AB=0OA+0B=15/3 +1.5=15W3 +1) = 4.10 m (4.095 m).
Answer: (i) 3 m (ii) 1.5v2 = 2.12 m (iii) OA = 1.5v3 = 2.6 m, OB = 1.5
m,AB=4.1m

Marking scheme:

(i) 3 m: 1 mark

(ii) 1.5v2 m: 1 mark

(iii) OA and OB: 1 mark; AB = 4.1 m: 1 mark

u
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Final Answer Summary

Q Final answer Q Final answer
Q1 OF oz | 1L
Q2 ©) 1 Q13 | 30°
Q3 (B) 60° Q14 Proof
Q4 (D)5 Q15 60°, 30°
Q5 (B) cos 60° Q16 _%
Q6 © 1 Q17 |A=60° B =230°
Q7 (D) % Q18 Proof
Q8 A)Vv2 -1 Q19 Proof
Q9 (D) Q20 (a) Proof (b) V3
Q10 | (A) Q21 | (i) 3 m (i) 1.5v2 m (iii) =~ 4.1 m
Q11 |15 8

177 17

Marks: Section A 10 + Section B 10 + Section C 12 + Section D 4 + Section E 4 = 40

— End of Solutions —
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