EXPRESSWALA ACADEMY

Trigonometry up to Transformations
Question Paper, Set 04

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 = 22 and 6 is acute, find tan 6 and csc 6. [2 marks]
2. Express 1209 in degrees. [1 mark]
3. Evaluate t;?;fg + S Zgo. [2 marks]
4. Simplify =g} corton =7 Relsar—1)- 3 marks]
5. Find the value of sec 840°. [1 mark]
6. Find the range of 2sinx + 3. [1 mark]
7. Which is greater: sin 2 or sin 2°? [1 mark]
8. Find the value of tan1°tan 2° tan 3° - - - tan 89°. [3 marks]
9.  Find the least value of 4sin? @ + csc? 4. [2 marks]
10. Ifsin A = 32 and cos B = 3, where A and B are acute, find cos(4 — B). [3 marks]
11. If0<A<B<%sin(Ad+ B)=$andsin(4A - B) = —£, find tan 2B. [5 marks]
12. Find the value of sin® 671° — sin® 221°. [1 mark]
13. In AABC, cot A =1 and cot B = 3. Find cot C. [2 marks]
14. Iftan A = 55 and A is acute, find cos 24 and tan 24. [2 marks]
15. Ifsina = —2—75 and 37” < a < 2, find cos 3 and tan 2c. [5 marks]
16. Find the value of cos 75 11 =+ cos 55 11 =+ cos 75 11 =+ cos 71 11 = + cos 1101” [3 marks]

17. Prove that sin” @ + sin®(120° + 6) + sin®(120° — 8) = 2. Hence find sin® 10° + sin® 110° +  [5 marks]

sin” 130°.
z _ tan75°
18. |If v = :ano,f nd z—% [1 mark]
19. In AABC, prove thatsin A +sin B — sinC' = 4sin§ sin % oS % [5 marks]
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20. Find the period of 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
_ 1 _ 25
tanf = > cscl = 2

108°
:
1
2
[1,5]

sin 2 is greater

1
4
220
221
4
3
L
V2
_1

2

— 527 — 336
cos 24 = for, tan 24 = 57
_ 10296 _ 336

cos 3o = 5605 ban 200 = BT
_1

2
3
2
2
V3
Proved: LHS = 4 siné sin % cos %

s
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Solutions

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

cosf = %}j; = %: take ad_] = 24: hyp =25

opp = V252 —242 =49 =17
tanf = P2 — 7 cgcf = B _ 25
ad 24 opp 7

— 25
Ans: tan 6 = 24, csch = >

2. Express 1207 in degrees. [1]
2009 = 180°, so 19 = % degree
1209 = 120 x 1% = 108°

Ans: 108°
tan45 sec 60°
3. Evaluate + S [2]
1
2+ T
5
2
.5
Ans: 3

csc(270°—6) tan(180° —0) sec(90° +0
4. Slmpllfy sec(180°—0) cot(90°—0) csc(360°— -13]

Numerator: csc(270° — 0) = — sec0 tan(180° — ) = —tan6, sec(90° + 0) = —csc 6

Denominator: sec(180° — 0) = — sec, cot(90° — ) = tan 6, csc(360° — ) = —cscl

_ (=sect)(—tan0)(—cscb)
GE= (fi‘éca)(taiaxfciii;) -1

Ans: —1

5. Find the value of sec 840°. [1]
sec 840° = sec(720° + 120°) = sec 120°
120° € Iy, where sec is -ve
sec 120° = sec(180° — 60°) = —sec60° = —2
Ans: —2

6. Find the range of 2sinz + 3. [1]
—1<sinxz <1
= —2<2sinx <2
=1<2sinz+3<5
Range = [1, 5]
Ans: [1, 5]

7. Which is greater: sin 2 or sin 2°7? [1]
2 =2~ 114°
sin 114° = sin(180° — 66°) = sin 66°
sin z increases from 0° to 90° and 2° < 66°, so sin 2° < sin 2

Ans: sin 2 is greater
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8. Find the value of tan 1° tan 2° tan 3° - - - tan 89°. [3]
tan 1° tan 89° = tan 1° cot 1° = 1 (as tan(90° — 6) = cot 6)
The 89 factors make 44 such pairs, and tan45° = 1 is left
GE=1*"x1=1
Ans: 1

9. Find the least value of 4sin? 6 + csc? 6. [2]
Consider 4sin? 6 and csc? §; both are +ve
AM > GM; ds28bescd > \/4gin? g . csc? 6 = /4 = 2
= 4sin” 0 + csc? § > 4; equality when sin® § = 1
Least value = 4
Ans: 4

10.If sin A = 12 and cos B = &, where A and B are acute, find cos(4 — B). [3]
sin A = % = cos A = ﬁ (A acute)
cos B = 1% =sinB = % (B acute)
cos(A — B) = cos Acos B + sin Asin B
_ 5 . 38 12 15 _ 180 _ 220
=3 uwtnw— 221+221—221

220
Ans: 55T

11.1f0 < A< B < §,sin(A+ B) = £ and sin(A — B) = find tan 2B. [5]

~ 35
0<A<B<§=>0<A+B<EandA B<0
sin(A+ B) = 2 = cos(A+ B) 2, tan(A+ B) =
sin(4A — B) = —% = cos(A — B) = 2, tan(4 — B) — 5

_ tan(A+B)—tan(A—B)
tan2B = tan[(A + B) ( )] - litan A+B)’?an(A B)
_ itk _§

S lin R
— 4
=3
.4
Ans: 3

12. Find the value of sin® 671" — sin® 221", [1]
sin’ A — sin’ B = sin(A + B)sin(A — B)
= sin 90° sin 45°

_ 1
_1.\%

2 <

1
An el
13.In AABC, cot A = 1 and cot B = 3. Find cot C. [2]

In AABC" cot Acot B + cot Bcot C' + cotC'cot A =1
3+ (1+3)cotC =1

4cotC:1—3:>cotC:—%

Ans: —1
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14. If tan A = 2—74 and A is acute, find cos 24 and tan 2A4. [2]

2
tan A = 24, tar21 A= 527576
l—tan?d4 _ _ 527
cos24 = 1+tan2 A — ?5%% — 625
_ 2tanA _ 1 _ 336
tan2A = 59055 = 'gl%zz = 527
. 527 _ 336
Ans: cos2A = 35, tan2A4 = &5
15. If sina = —% and 37” < a < 2, find cos 3a and tan 2a. [5]
Givensina = —5 and a € IV
Right triangle with sides 7, 24, 25; with the signs of IVg:sina = —, cosa = £, tanar = —

_ 3 A (24)\3 o9 (24\ _ 55206 _ 72 __ 10296
cos3a =4cos°a—3cosa =4 (2—) 3 (%) =% — % = Trom

_ 2tano . "1 __ "1 __ _ 336
tan2a = S5 = —F = = = iy
576 576
__ 10296 _ 336
Ans: cos 3a = 7552, tan 2a = — 552
16. Find the value of cos —|—cos —|—cos +cos T+ cos o 10“ . [3]
H . _ 107r
AnglesinAP:a; =3, a, =1, d=21 n=75
S COSZLZa sm n_zd
um = d
sin
cos 8T sin 22 6
_ cosysmay br _ om
=~z ,and cos 7 = — cos ]
smm—7r - sin% _ 1
T 2sing T 2sin& 2
.1
Ans: —3

17. Prove that sin”  + sin®(120° + 6) + sin*(120° — 0) = 2. Hence find sin® 10° + sin” 110° + sin® 130°.
[5]

.2 1-cos 24
Usesin® A = —5=
LHS = 3 — £[cos 26 + cos(240° + 26) + cos(240° — 26)]
= 3 — 2[cos 20 + 2 cos 240° cos 26], and cos 240° = —3
=32 — 1lcos20 — cos20] = 3 = RHS
Put 6 = 10°: sin® 10° + sin® 130° +sin*110° = 2
Ans: 3

T __ tan75° 1 T+
18.1f £ = 15o,f|nd B [1)

_ tanA :> +y __ tan Attan B __ sin(A+B)

z
y — tanB z—y tan A—tan B~ sin(A—B)

__ sin90° __ 2

= sin60° — V3

Ans: =
>3

19.In AABC, prove thatsin A +sinB —sinC = 4sin§ sin g cos % [5]

A ALtB — g0° — sosmAJr—B—cos—and cosA—‘Z‘;ﬁzsin%

LHS = 2smA+TBcosAT — 2511&%005%v = 2cos% [cosA_TB — sin %}
. C A-B A+B A . B

—2cos2 [cos 5~ — COS —; }—2c0s 2s1r12s11r12

= RHS

Ans: Proved: LHS = 4sin%1 sin g cos %

Expresswala Academy - Trigonometry up to Transformations - Question Paper - Set 04 Page 6 of 7



20. Find the period of cos? z. [2]

Cos2mzwzl+lcoszm
2 2 2
Period

Ans: T
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