EXPRESSWALA ACADEMY

Trigonometry up to Transformations
Question Paper, Set 02

Time: 1 hour 30 minutes

Maximum marks: 50

Name: Class: Date:
N y
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. Iftand = 3 and 6 is acute, find sin 6 and sec . [2 marks]
2. Express radians in degrees. [1 mark]
3. Evaluate cos? 30° + sin” 45° + cot? 60°. [2 marks]
o Simply = it ey i
5. Find the value of cos 1500°. [1 mark]
6. Find the range of 5 cos z. [1 mark]
7. Which is greater: cos 1 or cos 1°7 [1 mark]
8. ABCD is a cyclic quadrilateral. Find the value of tan A + tan B + tan C' + tan D. [3 marks]
9.  Find the least value of 9tan® 6 + 4 cot? 6. [2 marks]
10. Ifcos A = 2 and sin B = 2, where A and B are acute, find cos(4 + B). [3 marks]
11. f0< A< B <% cos(A+B) =3 andsin(A — B) = —2, find tan 2B. [5 marks]
12. Find the value of sin? 75° — sin” 15°. [1 mark]
13. fA+B+C =90°tan A = % and tan B = %, find tan C. [2 marks]
14. Ifsin A = £ and A is acute, find sin 24 and tan 24. [2 marks]
15. Ifcosa = —2 and T < a < 3, find cos 3a and sin 20 [5 marks]
16. Find the value of cos § + cos 2 + cos 2T + cos 2T, [3 marks]
17. Prove that tan 6 tan(60° — 0) tan(60° + 6) = tan 36. Hence find the value of [5 marks]
tan 20° tan 40° tan 80°.
18. If £ — sl find 24, [1 mark]
19. In AABC, prove that cos2A + cos 2B + cos2C = —1 — 4 cos A cos B cos C. [5 marks]
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20. Find the period of 3tan(4x — 1) + 2. [2 marks]
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Answer

5

i Y — 13
sinf = 5 secl = o

140°

|—A||—\
[\V] Ne=)

—

N =

[*57 5]

cos 1° is greater

0

12

155

193

56

33

V3

2

1
_ 120 — 120

sin2A4 = 169, tan 2A = 119
— 17 — 24

cos3a = 155 Sin 200 = 5

Proved: LHS = —1 — 4 cos A cos B cos C

N
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Solutions

1. If tanf = 15—2 and 6 is acute, find sin # and sec 6. [2]

tanf = = 1—52: take opp = 5, adj = 12

adJ
hyp = V52 + 122 = v/169 = 13
sin@z%z%,sec@:%ﬁ’:%
Ans:sinf = X, secd = 13

2. Express radians in degrees. [1]

T = 180°
= _ 7 o __ o
Ans: 140°

3. Evaluate cos? 30° + sin? 45° + cot? 60°. [2]
2 2 2
_ (L i 1
= (%) + (%) + (%)
4
19

12
.19
Ans: o

4. Smplty =G 0

Numerator: csc(270° + 0) = —sec§, tan(270° — ) = cot 6, sec(270° — §) = —csc 6

Denominator: sec(360° — ) = sec 6, cot(—6) = — cot §, csc(—0) = — cscf

~ (—sech)(cot §)(—csch) __
GE= (sec @)(— cot O)(—csch)

Ans: 1

—_

5. Find the value of cos 1500°. [1]
cos 1500° = cos(1440° 4 60°) = cos 60°

cos 60° =

Ans: 1 3

§

6. Find the range of 5 cos z. [1]
—1<coszx<1
= —5<b5cosx <5
Range = [—5, 5]
Ans: [—5, 5]

7. Which is greater: cos 1 or cos 1°? [1]
1=1°=357°
From the graph, cos z decreases from 1 to 0 as « goes from 0° to 90°
1° < 57° = cos1® > cos 1

Ans: cos 1° is greater
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8. ABCD is a cyclic quadrilateral. Find the value of tan A + tan B + tan C' + tan D. [3]
In a cyclic quadrilateral A + C' = 180° and B + D = 180°
tan C' = tan(180° — A) = —tan 4, tan D = tan(180° — B) = —tan B
GE=tanA+tanB —tanA —tan B =0
Ans: 0

9. Find the least value of 9tan? 8 + 4 cot? 6. [2]

Consider 9 tan? @ and 4 cot? 6; both are +ve
AM > GM; Lan’fticot’d > \/9tan?f - 4cot? = /36 = 6
= 9tan? @ + 4 cot?f > 12; equality when tan? = %

Least value = 12

Ans: 12

10. If cos A = % and sin B = % where A and B are acute, find cos(A + B). [3]
cos A = }—? = sin A = % (A acute)
sin B = 2 = cos B = 2L (B acute)

cos(A + B) = cos Acos B — sin Asin B
_ 15,21 _ 8 20 _ 315 _ 160 _ 155

129 17 29 — 493 493 T 493

11.1f0 < A< B < I, cos(A+ B) = § and sin(A — B) = — 3, find tan 2B. [5]
0<A<B<7=0<A+B<3andA-B<0
cos(A+ B) = § = sin(A+ B) = £, tan(4 + B) = 3
sin(A— B) = —2 = cos(A — B) = 12, tan(A — B) = -
n(A —tan(A—
tan2B = tan[(A + B) — (A — B)| = {2l Bl B

413

;':Imlq

12. Find the value of sin® 75° — sin? 15°. [1]
sin? A — sin? B = sin(4 + B)sin(A4 — B)

= sin 90° sin 60°

13.1f A+ B4+ C =90°, tan A = { and tan B = }, find tan C. [2]
fA+B+C=90"tanAtanB +tan BtanC +tanCtan A =1
%—F(%—F%)tanC:l
gtanC: g =tanC =1
Ans: 1
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14.1fsin A = & and A is acute, find sin 2A and tan 2A4. [2]

sin A = 1—53 = cos A = }:2,), tan A = (A acute)
sin2A4 = 2sinAcosA5— 2. ﬁ . % = %
tan24 = 22 = % = 1t
Ans: sin24 = 123, tan 24 = 3¢
15. If cosa = —2 and 7 < a < 3, find cos 3a and sin 2a. [5]
Given cosa = —% and a € IIIQ
Right triangle with sides 4, 3, 5; with the signs of ITl: sina = —g, cosa = —%, tana = %‘
cos3a:4cos3a—3cosa:4(—%)3—3(—%): %+ 2 =1l
sin 2a = 2sinacosa = 2 (—%) (—%) = %
Ans: cos 3a = };g, sin 2a = gg

16. Find the value of cos § + cos 3¢ 5 T cos 3T 5 1 cos 7;. [3]

AnglesinAP.a; =%, a, = 7” ,d= 2” ,n=4

a]tan
cos A gin 2

gl
Sum =

sin ‘%
AT i AT i 81
- Ccos I sin 9 s T

sin £ - 2sin &
sin 8 = sin (7 — £) = sin %, so the sum = §
9 9 9 2

Ans: 1 3

17. Prove that tan 6 tan(60° — 0) tan(60° + 6) = tan 36. Hence find the value of tan 20° tan 40° tan 80°.
[5]

Let ¢t = tan 9' tan(60O — 6) tan(60° 4 6) = I‘ﬁ;—tt l‘f\J/r—tt = 13:;;

LHS = ¢ - &=L = =L — tan 30 — RHS

Put 6 = 20°. tan 20° tan 40° tan 80° = tan 60° = /3

Ans: /3

z _ sinl05° g :c+y
18. If v = snise , find (1
. A+B
z _ sind :> y smA+smB tan ==
y — sinB T sinA—sinB tanu

__ tan60° __
- t:n45O - \/g
Ans: /3

19. In AABC, prove that cos2A + cos 2B + cos 2C' = —1 — 4 cos A cos B cos C. [5]
Given A+ B + C = 180°, so sin(A + B) = sin C and cos(A + B) = —cos C
LHS = 2cos(A + B) cos(A — B) +2cos>C — 1 = —2cosC cos(A — B) +2cos’C — 1
= —1—2cosCJcos(A — B) — cosC| = —1 — 2 cos C[cos(A — B) + cos(A + B)]
=—1—2cosC-2cos Acos B=—1—4cosAcos BcosC
= RHS
Ans: Proved: LHS = —1 — 4 cos Acos Bcos C
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20. Find the period of 3tan(4z — 1) + 2. [2]
Period of tan(az + b) + k is =

la|

1

s
Ans: )
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