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EXPRESSWALA ACADEMY
Trigonometry up to Transformations
Question Paper, Set 09
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. Ifcosf = £ and 6 is acute, find sin @ and cot 6. [2 marks]
2.  Express 2509 in degrees. [1 mark]
3. State whether tan 100° sin 300° is positive or negative. [T mark]
4. Evaluate ;2tandl_ [2 marks]
5. SImplify e a3y S0 3 marks]
6. Find the value of tan 1%, [1 mark]
7. Find the greatest value of 3 + 8sin z. [1 mark]
8. Find the value of sin? 2° + sin?4° + sin® 6° + - - - 4 sin” 88°. [3 marks]
9. Ifsinfcosf = %, find sin* 0 + cos? 6. [2 marks]
10. Ifsin A = 2 and sin B = £, where A and B are acute, find cos(4 + B). [3 marks]
1. If0<A<B< % tan(A+ B) =2 and cos(4 — B) = %, find tan 2B. [5 marks]
12. In AABC, cot A = 4 and cot B = 5. Find cot C. [2 marks]
13. Find the value of tan 18° + tan 27° 4 tan 18° tan 27°. [1 mark]
14. Ifcos A = g’—? and A is acute, find cos 24 and sin 2A. [2 marks]
15. Iftana = —2 and 2 < o < m, find cos 3a and sin 2a. [5 marks]
16. Find the value of csc 18°. [1 mark]
17. Find the value of tan 5°(1 + sec 10°)(1 + sec 20°). [3 marks]
18. Prove that sin® 6 + sin®(120° + 6) + sin®(240° + 0) = —3 sin 36. Hence find sin® 10° + [5 marks]
sin® 130° + sin® 250°.
19. If A+ B+ C = 270°, prove that cos 24 + cos2B + cos2C = 1 — 4sin Asin Bsin C. [5 marks]
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20. Write the period of the function 2|sinz| + 3| cos z|. [2 marks]
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Key sheet

Q

10
11
12
13
14
15
16
17
18
19

20
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Answer

3 — 28 — 45
sinf = 2 cotfd = 2%

225°

Positive

V3

_ 1081 s _ 840
cos2A = 3355, 8in 24 = 155

2035
2197’

120

sin 2o = — 165

cos 3o =

NGRS

tan 20°

\
[ee] [9V]

Proved: LHS =1 — 4sin Asin BsinC

s
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Solutions

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

cosf = %}j; = g-g: take ad_] = 45, hyp =53

opp = V532 — 452 = /784 = 28

opp __ 28 —adj _ 45
hyp_53’COt0_opp_28

. af — 28 _ 45
Ans:sinf = 53,co‘c¢9— 53

sinf =

2. Express 2507 in degrees. [1]
2009 = 180°, so 19 = % degree
2509 = 250 x 1% = 225°
Ans: 225°

3. State whether tan 100° sin 300° is positive or negative. [1]
100° € IIg = tan 100° is -ve
300° € IVg = sin 300° is -ve
So the product is positive

Ans: Positive

2 tan 30° ) [2]

4. Evaluate =255

. .o sec(90°+6) sin(360°—6) cos(180°+6)
5. Simplify 50y cos@70-—8) sm(zr0—0) - 13

Numerator: sec(90° + 8) = — csc 6, sin(360° — §) = — sin 6, cos(180° + ) = — cos @

Denominator: csc(180° — ) = csc 6, cos(270° — ) = —sin 6, sin(270° — §) = — cos 6

_ (—csch)(—sinf)(—cosh)
GE= (csc@)(—sin@)(—cosf) -1

Ans: —1

6. Find the value of tan 1Z%. [1]
Im — 17 x 60° = 1020°
tan 1020° = tan(720° + 300°) = tan 300°
300° € IV, where tan is -ve
tan 300° = tan(360° — 60°) = —tan60° = —/3
Ans: —/3

7. Find the greatest value of 3 + 8sin . [1]
—1<sinz <1
= —8 < 8sinz <8
= —5<3+8sinzx <11
Greatest value = 11 (when sinz = 1)

Ans: 11
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8. Find the value of sin” 2° + sin®4° + sin? 6° + - - - + sin” 88°. [3]
sin? 2° + sin® 88° = sin® 2° + cos?22° = 1
There are 44 terms: 22 pairs (2°,88°), ..., (44°,46°)
GE=22(1) = 22
Ans: 22

9.Ifsinfcosf = %, find sin* @ + cos? 6. [2]
sin® @ + cos* 6 = (sin” @ + cos® §)? — 2sin® @ cos® @ = 1 — 2(sin @ cos 6)?

S -1- 44

.41
Ans: 19

10. If sin A = £ and sin B = %, where A and B are acute, find cos(A4 + B). [3]
sin A = % = cos A = % (A acute)
sin B = £ = cos B = £ (B acute)

cos(A + B) = cos Acos B — sin Asin B
_35 .3 _ 12 4 _ 21 _ 48 _ 57

— 3 5 37 5 37 18 ~ 185

. 57
Ans: TRE

11.1f0 < A< B < I, tan(A + B) = 2 and cos(A — B) = 9, find tan 2B. [5]
0<A<B<7=0<A+B<3andA-B<0
tan(A + B) = 2
cos(A—B):j—(l)andA—B<0:>sin(A—B):—%,tan(A—B):—i

40
an(A+B)—tan(A—B
tan2B = tan[(A + B) — (4 — B)] = 1= ;n(;QB;ta é(A_ E;)

0,5

12. In AABC, cot A = 4 and cot B = 5. Find cot C. [2]
In AABC" cot Acot B+ cot Bcot C +cotCcot A =1
20+ (4+5)cotC =1
9cotC=1—-20=cotC = -1

9
.19
Ans: 9

13. Find the value of tan 18° + tan 27° + tan 18° tan 27°. [1]
o o __ o tan 18°+tan 27° __
18° 4-27° = 45° = lftanISO‘?an27° =1
= tan18° + tan27° + tan 18°tan27° =1

Ans: 1

14. If cos A = 22 and A is acute, find cos 24 and sin 24. [2]
cosA=3 =sinAd =2 tanA = 2 (A acute)
cos2A =2cos’ A—1=2-122 —1=181
sin2A = 2sin Acos A = 2-;—3 . g’—? = %

. __ 1081 s __ 840
Ans: cos2A = 13697 sin2A = 1369
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15. If tan o = —12 = and § < a <, find cos 3a and sin 2a. [5]

Given tana = _E and acllp

s

Right triangle with sides 12, 5, 13; with the signs of IIg: sina = 13, cosa = —3, tana = —

3
cos3a =4cos’a — 3cosa = 4 (—%) -3 (_i) = 2510907 + 13 = 3(1)3?
sm2a—2smacosa—2( )( %):_%
. 2035 _m
Ans: cos 3a = 5752, sin2a = — 155

16. Find the value of csc 18°. [1]
sin 18° = ¥5-1
o 4  _ AW5+1) _
csc18° = N = =+v5+1
Ans: /5 + 1

17. Find the value of tan 5°(1 + sec 10°)(1 + sec 20°). [3]

sin§  2cos? ind
_ 2 . 2 __ sinf __
tan (1 + secf) = ot ol = cosd = tan 6

tan 5°(1 + sec 10°) = tan 10°
tan 10°(1 4 sec 20°) = tan 20°

Ans: tan 20°

18. Prove that sin® 6 + sin®(120° + 6) + sin®(240° + ) = —3 sin 36. Hence find sin® 10° + sin® 130° +
sin® 250°. [5]

Let a = sin 6, b = sin(120° + 6), ¢ = sin(240° + 6)

b+ c = 2sin(180° 4 ) cos 60° = —sin6, soa + b+ c =0 and a3 + b3 + ¢* = 3abe

b =sin(60° — 6), c = — sin(60° + 6), so abc = — sin §sin(60° — 0) sin(60° + §) = —1 sin 3¢

LHS = 3abc = —32s5in 30 = RHS

Put & = 10°: value = —3 sin 30° = —2

.3
Ans: -3

19.1f A+ B + C = 270°, prove that cos 24 + cos 2B + cos 2C' = 1 — 4sin Asin Bsin C. [5]
A+ B =270°— C = cos(A+ B) = cos(270° — C) = —sinC
LHS = 2cos(A + B)cos(A — B) +1 — 2sin’> C = 1 — 2sin C[cos(A — B) + sin C|
=1—-2sinC[cos(A — B) —cos(A+B)]=1—-2sinC - 2sin Asin B =1 — 4sin Asin BsinC
= RHS
Ans: Proved: LHS = 1 — 4sin Asin BsinC

20. Write the period of the function 2|sin z| + 3| cos z|. [2]

For a|sin z| + b| cos z| the period is m when a # b
Here a =2 # b = 3, so period = 7

Ans:
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