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EXPRESSWALA ACADEMY

Trigonometry up to Transformations

Question Paper, Set 06

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. Ifcscd = 3 and @ is acute, find cos 6 and tan 6. [2 marks]
2.  Express 252° in radians. [1 mark]
3. Evaluate % [2 marks]
4. Simplify STy oo et 177 3 marks]
5. Find the value of cot 690°. [1 mark]
6. Find the range of 4 — 3 cos z. [T mark]
7. Which is greater: tan 1 or tan 1°7? [1 mark]
8. Find the value of cos1° + cos 2° 4+ cos 3° + - - - + cos 179°. [3 marks]
9. Simplify /1 — cos? 200°. [2 marks]
10. Ifcos A = £ and sin B = %, where A and B are acute, find cos(4 + B). [3 marks]
11. If0<A<B<Z tan(A+ B) = % and sin(A — B) = — 3, find tan 2B. [5 marks]
12. Find the value of cos? 45° — sin? 15°. [1 mark]
13. fA4+B+C=090°tanA = % and tan B = é find tan C. [2 marks]
14. Ifcos A = % and A is acute, find sin24 and tan2A4. [2 marks]
15. Iftana = 2 and 7 < a < 2, find sin 2 and tan 3o [5 marks]
16. Find the value of cos Z + cos 32 + cos 22 + - - + cos 2. [3 marks]
17. If A— B = 60°, prove that cos?> A + cos? B — cos Acos B = ;?;. Hence find cos? 80° + [5 marks]

cos? 20° — cos 80° cos 20°.

18. Simplify 4/1 + sin 100°. [1 mark]
19. In AABC, prove that sin? A + sin® B + sin®’ C = 2 + 2 cos A cos B cos C. [5 marks]
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20. What is the period of cos® z? [2 marks]
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Answer
— 40 - 9
cosf = 41,tan0 = 1
T
5
1
2
1

[1,7]

tan 1 is greater

0

— sin 200°

24

145

352

135

V3

1

19

9

3 — 720 — 720
sin2A4 = T6srs tan 24 = 1519

: __ 840 _ 18460
sin 2a = i1’ tan 3a 15939
1

3

3

1

cos 50° + sin 50°

Proved: LHS = 2 + 2 cos A cos B cos C
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Solutions

1. If cscd = 3 and 6 is acute, find cos 6 and tan 6. [2]

csch = B — %: take hyp = 41, opp =9

opp
adj = v/412 — 92 = /1600 = 40

—adj _ 40 — %P _ 9
cosf = v = 41,tan0— o = 10

. __ 40 _ 9
Ans: cosf) = 77, tan = i

2. Express 252° in radians. [1]

180° =7, so0 1° = 175;_0

252° = 252 x 1t = I
Ans: 7

1—tan? 30°
3. Evaluate tenT30° " 2]

tan® 30° = %

_ Ly 28
+1 4/3

Ans:

NI= =

[\

4. Simplify oty daar9) ety 3]

Numerator: sec(270° + 6) = csc 6, cos(—6) = cos 6, csc(90° + 0) = sec 6

Denominator: csc(360° — 6) = — csc 6, sin(90° + 0) = cos 6, sec(180° + 0) = —secd

_ (cscB)(cosB)(sech)
GE= (—cscO)(cos@)(—sech) — 1

Ans: 1

5. Find the value of cot 690°. [1]

cot 690° = cot(360° + 330°) = cot 330°
330° € IV, where cot is -ve
cot 330° = cot(360° — 30°) = — cot 30° = —+/3

Ans: —/3

6. Find the range of 4 — 3 cos z. [1]
—1<cosz<1
= -3 < —-3cosz <3
=1<4—3cosz <7
Range = [1, 7]
Ans: [1,7]

7. Which is greater: tan 1 or tan 1°7 [1]
1=1¢=57°
From the graph, tan x increases from 0° to 90°
57° > 1° = tan1l > tan1°

Ans: tan 1 is greater
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8. Find the value of cos 1° + cos 2° + cos 3° + - - - + cos 179°. [3]
1°4+179° = 180°: cos 1° 4 c0s 179° = cos 1° — cos 1° = 0
The terms make 89 such pairs, and cos 90° = 0 is left
GE=0
Ans: 0

9. Simplify /1 — cos? 200°. [2]
v/1 — cos? 200° = Vsin® 200° = | sin 200°|
200° € ITlg = sin200° < 0
.| sin200°| = — sin 200°
Ans: — sin 200°
10. If cos A = £ and sin B = %, where A and B are acute, find cos(4 + B). [3]
cos A = % = sinA = % (A acute)
sin B = 3—; = cos B = % (B acute)
cos(A + B) = cos Acos B — sin Asin B

_3.20_ 4.2 _ 12 84 _ _ 24

— 5729 529 — 20 145 — 145
.24

Ans: i

11.1f0 < A< B < §,tan(A+ B) = & and sin(4 — B) = — 2, find tan 2B. [5]
0<A<B<7=0<A+B<fandA-B<0
tan(A+ B) = 2
sin(A — B) = —f; = cos(A— B) = 12, tan(4A — B) = —§;

tan2B = tan((A + B) — (A - B)] = {5y

2L, 5 22
— 20 12 — 15
125 T 9
20 12 16
_ 352
135
. 352
Ans: 135

12. Find the value of cos? 45° — sin? 15°. [1]
cos’ A — sin® B = cos(A + B) cos(A — B)

= co0s 60° cos 30°

— 1. V3
2 2
V3
4

. V3
Ans: =

13.f A+ B+ C =90° tan A = % and tan B = %, find tan C. [2]
fA+B+C=90%tanAtan B +tan BtanC +tanCtan A =1
=+ (3+1i)tanC =1
%tanC: %—g = tan(C = 1—;

.19
Ans: 5
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14. If cos A = % and A is acute, find sin 24 and tan 2A4. [2]

cos A = % = sin A = 4%, tan A = 4% (A acute)
sin2A4 = 2sinAcosA=2.2 .40 — 720

41 " 41 — 1681
_ 2tand 720
tan2A4 = -

-

19
5 1519

- Qi _ 120 — 120
Ans: sin2A = T6e7s tan 2A = 515

—
=Y
S

15. If tana = % and ™ < a < 37”, find sin 2« and tan 3a. [5]

Given tana = 2 and a € Iy

Right triangle with sides 20, 21, 29; with the signs of Ill: sina = — 2, cosa = — 2, tana = 2

29" 29" 21
sin2a = 2sina cosa = 2 (—%) (—%) = gj—?

20 8000
_ 3tana—tan’o _ T oa _ _ 18460
tan3a = SRR = 1400 = 715939
. qi _ 840 — _ 18460
Ans: sin 2 = 11+ tan 3a = 15939

16. Find the value of cos % + cos ?—g +cos 3 + .-+ cos &T [3]

13 13 °
Anglesin AP..a; = 15 Qn = %r d= 2{—73: n==~6
cos H1°n *2"" sin ”—zd
Sum —  d
s1n5
_ cos%sin%r _ sirflf—;’
sin {5 251n1—3
sin ¢ = sin %, so the sum = 3
.1
Ans: 3

17.If A — B = 60°, prove that cos? A + cos? B — cos Acos B = %. Hence find cos? 80° + cos? 20° —
cos 80° cos 20°. [5]
cos® A+ cos® B =1+ (cos’ A —sin® B) = 1+ cos(A + B) cos(A — B) = 1+ 5 cos(A + B)
cos Acos B = 3[cos(A + B) + cos(A — B)] = 1 cos(A+ B) + 1
LHS =1+ 1 cos(A+ B) — 3 cos(A+ B) — 1 =2 =RHS
80° — 20° = 60°, so the value is %

.3
Ans: ]

18. Simplify v/1 + sin 100°. [1]
1 + sin 100° = cos? 50° + sin® 50° + 2sin 50° cos 50° = (cos 50° + sin 50°)2
V1 + sin100° = | cos 50° + sin 50°| = cos 50° + sin 50° (both +ve)
Ans: cos 50° 4 sin 50°

19. In AABC, prove that sin? A + sin? B + sin> C = 2 + 2 cos A cos B cos C. [5]
Given A+ B + C = 180°, so sin(A + B) = sin C and cos(A + B) = —cos C
sin? A + sin? B =1 — (cos? B —sin? A) = 1 — cos(A + B) cos(A — B) = 1 + cos C cos(A — B
LHS = 2 + cos C cos(A — B) — cos® C = 2 + cos C|cos(A — B) + cos(A + B)]
=2+cosC-2cosAcosB =2+ 2cos Acos BcosC
= RHS
Ans: Proved: LHS = 2 4 2 cos Acos BcosC
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20. What is the period of cos® z? [2]
S = %cosx—k }Icos3zzz

cos3x = 4cos®x — 3cosx = cos
. o2 L.CM{2n 27} __
Period = L.C.M{27T, ?} = G—Céﬁjﬁl =27

Ans: 27
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