EXPRESSWALA ACADEMY

Trigonometry up to Transformations
Question Paper, Set 01

Time: 1 hour 30 minutes Maximum marks: 50

Name: Class: Date:
\. J

1. Answer all 20 questions. The marks for each question are shown in brackets.
2. Show your working for the 2, 3 and 5 mark questions.
3. The key sheet and worked solutions are at the end of this paper.

1. Ifsind = 2 and @ is acute, find cos 6 and tan 6. [2 marks]
2.  Express 75° in radians. [1 mark]
3. State whether sec 290° is positive or negative. [T mark]
4. Evaluate 4sin® 30° + 3 tan® 60° — 2sec” 45°. [2 marks]
5. Simplify 535938352??37(38 Oetzgcc(sgcé fe)v)‘ [3 marks]
6. Find the value of sin 1140°. [1 mark]
7. Find the greatest value of 7 — 3 cos . [1 mark]
8.  Find the value of sin® 1° 4 sin® 2° + sin® 3° + - - - + sin® 89°. [3 marks]
9. Ifsinfcosf = %, find sin* @ + cos* 4. [2 marks]
10. Ifsin A = £ and cos B = {2, where A and B are acute, find sin(4 + B). [3 marks]
11. If0 <A< B<Zsin(A+ B) =L and cos(A — B) = 32, find tan 2A. [5 marks]
12. In AABC,tan A =2 and tan B = 3. Find tan C. [2 marks]
13. Find the value of (1 + tan13°)(1 + tan 32°). [1 mark]
14. Iftan A = % and A is acute, find sin2A and cos 2A. [2 marks]
15. Ifsina = 1—53 and § < a <, find sin 3a and tan 2a. [5 marks]
16. Find the value of cos 36° — sin 18°. [1 mark]
17. Find the value of cos ¥ cos 2F cos 4. [3 marks]
18. Prove that cos 6 cos(60° — 6) cos(60° + 6) = 7 cos 30. Hence find the value of [5 marks]
cos 10° cos 50° cos 70°.
19. In AABC, prove that sin2A4 + sin 2B — sin 2C' = 4 cos A cos Bsin C. [5 marks]
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20. Find the period of sin £ + cos §. [2 marks]
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Answer

— 4 — 3
cosf = 5 tanf = g
5
12

Positive

: _ 24 _ 7
sin2A4 = 5, cos 24 = 5

: __ 2035 _ 120
sin3a = o7 tan2a = 1

N =

gy

Proved: LHS = 4 cos A cos B sin C

247
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Solutions

1. If sinf = £ and 6 is acute, find cos @ and tan 6. [2]

sinf = 22 — 3:take opp =3, hyp =5

hyp = 5
adj=+v52-32=+16=14
—adj _ 4 __opp _ 3
cosﬁ—m—g,tanO—a—(ﬁ_ g
Ans: cosf = %, tanf = %

2. Express 75° in radians. [1]

180° = 7, so 10:%

75° =175 x 155 = %5
. 57

Ans.ﬁ

3. State whether sec 290° is positive or negative. [1]
290° € IV = sec290° is +ve

Ans: Positive

4. Evaluate 4sin® 30° + 3 tan? 60° — 2 sec? 45°. [2]
=4(3)" +3(/3)" - 2(v2)?
=14+9-4
=6
Ans: 6

5. Simplify

c0s(180°+6) tan(180°+8) csc(—6) 3]
sin(90°+0) cot(270°—0) sec(90°+0) *

Numerator: cos(180° + 0) = — cos 6, tan(180° + 6) = tan6, csc(—6) = —csc 6

Denominator: sin(90° + 0) = cos 6, cot(270° — 0) = tan6, sec(90° + 0) = — csc 6

_ (=cosf)(tanf)(—csch) __
GE= (cosB)(tanB)(—csch) 1

Ans: —1

6. Find the value of sin 1140°. [1]
sin 1140° = sin(1080° + 60°) = sin 60°

sin 60° = 43
Ans: @

7. Find the greatest value of 7 — 3 cos x. [1]
—1<cosz<1
= —-3< —-3cosz <3
=4<7—3cosx <10
Greatest value = 10 (when cosz = —1)

Ans: 10
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8. Find the value of sin® 1° + sin? 2° + sin®3° 4 - - - + sin? 89°. [3]
1° + 89° = 90°: sin® 1° + sin® 89° = sin® 1° + cos? 1° = 1
The 89 terms make 44 such pairs, and sin® 45° is left
G.E:44(1)+(1) —ag =8
Ans:

wlB

9. If sinf cosfh = %, find sin* @ + cos* 6. [2]
sin?§ + cos* 6 = (sin? 6 + cos? )% — 2sin @ cos? § = 1 — 2(sin 6 cos §)?
1a()ie 2ot
Ans: I

10. If sin A = 2 and cos B = 3%, where A and B are acute, find sin(4 + B). [3]
sind=2%=cos A= % (A acute)
cos B = Q =sinB = % (B acute)
sin(A + B) = smAcosB + cos Asin B
_3.12 5 56
_5'1_3+5'E +13 65

56
Ans: o

11.1f0 < A < B < §,sin(A+ B) = = and cos(A — B) = 32, find tan 2A4. [5]
O<A<B<§:>O<A+B<—andA B <0
sin(A + B) = = = cos(A+ B) = %, tan(A + B) =
cos(A—B) =1 and A— B <0=sin(A—B) = 491,tan(A B)=—-4%

tan24 = tan[(A + B) + (A - B)] = s Bt

19 1
=2 1 _ I3
5% 5%
_ 64
= 1023
. 64
Ans: 03

12. In AABC, tan A = 2 and tan B = 3. Find tan C. [2]
In AABC: tan A + tan B 4 tan C' = tan Atan Btan C
24+3+tanC =6tanC
(6 —1)tanC =5=tanC =1
Ans: 1

13. Find the value of (1 + tan 13°)(1 4 tan 32°). [1]
13° + 32° = 45°
IfA+ B =45°tan(A+B)=1=tanA+tanB +tanAtanB =1
= 1+tanA+tanB +tanAtanB =2 = (1 + tan A)(1 + tan B) = 2

Ans: 2
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14.|f tan A = 3 and A is acute, find sin 24 and cos 24. [2]
tan A = %, tan? A = 2

sin24 = i = £ = 3
cos2A = L‘r::—ﬁzﬁ = -%fg— = =
Ans: sin2A = 25, cos24 = 2—75
15. If siha = 2 and < a <, find sin 3o and tan 2a. [5]
Given sina = = and a € llg
Right triangle W|th sides 5, 12, 13; with the signs of Ilg: sina = &, cosa = —12, tana = — 3

3
sin3a = 3sina — 4sin® a—3( )—4(1—53) :}—g—%:%

5
2tana —6 _ & _ 120
tan 2o = T—tan?a ~ 1-2 — I — 7 7119
44 T44
__ 2035 120
Ans: sin 3a = 5757, tan 2a = — {35

16. Find the value of cos 36° — sin 18°. [1]

cos 36° = */_H ,sin 18° = ‘[ 1

cos 36° —sm18O = W — % =1

N

.1
Ans: 3

17. Find the value of cos § cos 29” cos & [3]

cos 6 cos 20 cos 40 = ;ir{_80 with 0 =1I
sin 6 9
GE = sin &2‘9
~ 8sini

8m _ _T) =ginZ
SlIl9 SlIl( 9)—81119
GE_g

Ans: L g

18. Prove that cos 6 cos(60° — ) cos(60° + ) = 1 cos 36. Hence find the value of cos 10° cos 50° cos 70°.
[5]

cos(60° + ) cos(60° — 0) = cos? 60° — sin*§ = 1 — sin” 0
LHS = cos (— —1+cos 0) = cos 0 (00529 — %)

= 1(4cos®0 — 3cosf) = 1 cos 30 = RHS
Put & = 10°: cos 10° cos 50 cos 70° = Zcos 30° = ;11 . ? = %

Ans: @

19. In AABC, prove that sin 24 + sin 2B — sin 2C' = 4 cos A cos Bsin C. [5]
Given A+ B + C = 180°, so sin(A + B) = sin C and cos(A + B) = —cos C
LHS = 2sin(A + B) cos(A — B) — 2sin C cos C' = 2sin C|cos(A — B) — cos C|
= 2sin C[cos(A — B) + cos(A + B)] = 2sinC - 2cos Acos B = 4cos Acos Bsin C
= RHS
Ans: Proved: LHS = 4 cos A cos BsinC
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20. Find the period of sin § + cos §. [2]
Period of sin £ = % = 6, period of cos £ = 1% =87
Period = LC.M{6m, 87} = 247

Ans: 24w
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