EXPRESSWALA ACADEMY

Question Paper, Set 10

Time: 1 hour 30 minutes

Trigonometry up to Transformations

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. Ifsecd = £ and 6 is acute, find tan 6 and csc 6. [2 marks]
2. Express 165° in radians. [1 mark]
3. Evaluate cot®30° — 2cos® 60° — 2 sec” 45°. [2 marks]
csc(180°+6) csc(270°+6) tan(90°+6)
4. Slmpllfy sec(90°+0) sec(180°+0) cot(360°—0) * [3 marks]
5.  Find the value of sec 1. [1 mark]
6. Find the range of 1 — 2sin z. [1 mark]
7. Which is greater: sin 3 or sin 3°? [1 mark]

8. Find the value of cos? 15° + cos? 25° + cos? 35° + cos? 45° + cos? 55° + cos2 65° + cos? 75°. [3 marks]

9. Find the least value of 9 cos? 6 + sec? 6.

10. IftanAzl—‘ZandcosB 25,

1. If0<A<B<%sin(A+B)=2%andsin(4A—-B) = -2,

12. Find the value of cos? 48° — sin® 12°.

13. In AABC,tanA =1 and tan B = 4. Find tan C.
14. Ifsin A = & and A is acute, find sin 24 and cos 24.
15. Ifsina = % and § < a <, find cos 3a and tan 2a.

16. Find the value of cos && + cos &I + cos & + cos 89”

where A and B are acute, find sin(A + B).

3 find tan 2A.

[2 marks]

[3 marks]

[5 marks]

[1 mark]

[2 marks]

[2 marks]

[5 marks]

[3 marks]

17. Prove that tan(60° + 0) tan(60° — ) + tan(60° — €) tan @ — tan 6 tan(60° + @) = 3. Hence [5 marks]

find tan 65° tan 55° + tan 55° tan 5° — tan 5° tan 65°.

x __ sin105° z+y
18. |If Y = sinds find == v [1 mark]
19. If A+ B+ C =28, prove that sin(S — A) +sin(S — B) +sin(S — C) —sin S = [5 marks]
4 sin % sing sin %
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20. Find the period of sin 5z + tan 3z. [2 marks]
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Answer

— 33 — 65
tanf = 2= cscl = 32
lin
12

1
1

V2
[-1,3]

sin 3 is greater

NI~

[SU (3

3 — 1320 _ 3479
sin2A4 = 3557, cos 24 = 57

__ 54280 tan 2o = — 720

cosda = —goor 1519

|
Nl =

3

3423

Proved: LHS = 4sin 4 sin £ sin §

27
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Solutions

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

sect = %ﬁ? = 3 take hyp = 65, adj = 56

opp = V652 — 562 = /1089 = 33
tanf = % = 33 (cgch = WP _ 65

adj 56" opp 33
33
Ans: tanf = £2, cscf = 3

2. Express 165° in radians. [1]

180° =7, so 1° = 180

165":165><ﬁ:111—2;T
.11

Ans: I

3. Evaluate cot? 30° — 2 cos? 60° — sec2 45°. [2]
= (V3 —2(})" - 4(v2)?
_g_1_3
= 272
=1
Ans: 1

: - csc(180°+6) csc(270°+0) tan(90° +0
4. Slmpllfy sec(90°+6) sec(180°+0) cot 360° (3]

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

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

_ (—cscB)(—sech)(—coth) __
GE= (—csch)(—sech)(—cotB) — 1

Ans: 1

5. Find the value of sec £ZZ. [1]
Ir =17 x 45° = 765°
sec 765° = sec(720° 4 45°) = sec 45°
sec45° = +/2
Ans: /2

6. Find the range of 1 — 2sin . [1]
—1<sinxz <1
= —2< —2ginx <2
= —-1<1-2sinz <3
Range = [—1, 3]
Ans: [—1, 3]

7. Which is greater: sin 3 or sin 3°7 [1]
3=3"=171°
sin171° = sin(180° — 9°) = sin 9°
3° < 9° =sin3° <sin3

Ans: sin 3 is greater
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8. Find the value of cos® 15° + cos? 25° + cos® 35° + cos? 45° + cos? 55° + cos? 65° + cos® 75°. [3]

cos? 15° + cos? 75° = cos? 15° + sin® 15° = 1; similarly for (25°,65°), (35°, 55°)
GE=3(1) +cos’45° =3 +1 =1

.7
Ans: 3

9. Find the least value of 9 cos? 8 + sec? 8. [2]

Consider 9 cos? § and sec? 8; both are +ve

AM > GM: Leobised > (/960520 - sec?f = /9 = 3
= 9cos? 0 + sec? 6 > 6; equality when cos? § = %
Least value = 6

Ans: 6
10. If tan A = 2 and cos B = 2, where A and B are acute, find sin(A + B). [3]
tand = 3% = sinA =3, cos 4 = {2

_ 24 : _ 7
cos B = % = sin B = 3= (B acute)

sin(A + B) = sin Acos B + cos Asin B

_ 5.2 12, 7 _ 24 8 _ 20
13 25+13 25_65+325_325

. 204
Ans: 395

11.1f0 < A< B < I, sin(A + B) = £ and sin(4 — B) = — £, find tan 2A. [5]
0<A<B<7=0<A+B<3andA-B<0
sin(A+ B) = £ = cos(A+ B) = %, tan(4 + B) = 3

: _ 8 _ _ s
R e R L
tan 24 = tan[(A + B) + (A — B)] = {5047 B) tan(A_B)

415 _ &0
T f
13
T84
Ans: 13

12. Find the value of cos? 48° — sin? 12°. [1]
cos? A — sin? B = cos(A + B) cos(A — B)

= c0s 60° cos 36°

_ 1, /641
=35°'77
— 5+l

8
Ans:; Y2+l

13.In AABC,tan A = 1 and tan B = 4. Find tan C. [2]
In AABC: tan A 4 tan B + tan C' = tan A tan B tan C
1+4+tanC =4tanC
(4—1)tanC =5=tanC = %

.5
Ans: 3
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14.1f sin A = 3} and A is acute, find sin 24 and cos 24. [2]
sin A = H = cosA=Y tanA (1] (A acute)

61’
60 _ 1320
sin2A = 2 sinAcosA =2 61 "8l = 301
1 _ 1 _o. 121 _ 3479
cos2A=1—-2sinA=1-2- 391 = 3ol
. 1320 3479
Ans:sin 24 = 3557, cos 24 = 557

15. If sina = % and % < a <, find cos 3a and tan 2a. [5]

Givensina = % and a € Il

Right triangle with sides 9, 40, 41; with the 5|gns of lIg: sina = 47, cosa = 41, tana = — 5
_ 3. _ 256000 120 54280
cos3a =4cos°a— 3cosa = 4( ) -3 ( ) = —Tgoor T 4T — — g0l
tan2a = 2ima — —% _ A _ 120
1—tan 17% 1200 1519
. __ 54280 720
Ans: cos 3a = — 5597, tan 2a = — 55

16. Find the value ofcos +cos +cos +cos— [3]

Anglesin AP..a; = 2;, an, = 8” ,d= 2” ,n=4
COSE];_ smn—d

Sum = 7
Sln
cos 2T sin 4x 4
— _9_9_ _ am
= I ,and cos 2* g cos g
sin 8—9" _ 1
2smg - 2
.1
Ans: —3

17. Prove that tan(60° + 6) tan(60° — ) + tan(60° — #) tan § — tan 6 tan(60° + #) = 3. Hence find
tan 65° tan 55° 4 tan 55° tan 5° — tan 5° tan 65°. [5]
With ¢ = tan 6: tan(60° + ) 1:am(60O —0) = St

1-302
tan(60° + 0) — tan(60° — 0) = 2L, so t[tan(60° — §) — tan(60° + 0)] = — 1§t?ft2
HS - 8 9090 g gy

1-3¢2 1-3¢2
Put & = 5°: the value is 3
Ans: 3
__ sin105° ¢ +
18.1f £ = 110" fing £33, 1]
z _ sind z+y __ sinA+sinB __ tan%ﬂ
y  sinB z—y  sinA-sinB  tan &£
= = (2+V3)V3=2V3+3
Ans: 3 +2+/3

19.1f A+ B + C = 28, prove that sin(S — A) + sin(S — B) +sin(S — C) —sin S = 4sin 4 sin £ sin §.
[5]

sin(S — A) + sin(S — B) = 2sin 248 cos £54 = 25in § cos 452

sin(§ — C) —sin S = 2cos - sin (- ) = —2cos #tE sin ¢
LHS—2sm§ [cosA B cos%ﬁ] :2sin% -2sin§sin§
= RHS

Ans: Proved: LHS = 4 siné sin % sin %
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20. Find the period of sin bz + tan 3z. [2]

Period of sin 5z = 2%, period of tan 3z = £

Period = LCM{ %, 5} = LSatiteat — on

Ans: 27
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