(a) sin(A+ B) =sin Acos B + cos Asin B sin(A + A) = sin Acos A + cos Asin A
sin2A = 2sin Acos A

(b) cos(A+ B) =cosAcos B — sin Asin B cos(A + A) = cos Acos A — sin Asin A
cos2A = cos? A —sin® A

(ci) sin? A=1—cos? Acos2A = cos? A — (1 —cos® A) cos24 = 2cos? A — 1

(cii) cos®? A =1—sin® Acos2A4 = (1 —sin® A) — sin® A cos24 =1 — 2sin* A

(&) tan(A+ B) = R tan(A + A) = R tan 24 = 20

(Total for question 1 is 10 marks)

(a) sin(20 + 0) = sin 20 cos § + cos 20 sin§ = 2sin f cos § cos § + (1 — 2sin” #) sin =
2sin @ cos? § + sinf — 2sin3 0 = 2sin§(1 — sin? @) + sin @ — 2sinf = 2sin § —
25sin® 0 + sin@ — 2sin® 6 = 3sinf — 4sin®

(b) sin30 = 0.4 30 = 23.6°,156.4°, 383.6°, 516.4° 6 = 7.9°,52.1°,127.9°,172.1°

(Total for question 2 is 6 marks)

(a) cos(20 + 0) = cos 20 cos @ — sin20sinf = (2cos’> @ — 1) cos @ — 2sin @ cos fsin f =
2cos® 0 — cos@ — 2sin® f cos @ = 2cos® @ — cos§ — 2 cos (1 — cos? ) = 2 cos® § —

cos@ —2cosf +2cos®0 =4cos?f — 3cosb
_ 1. 5.7 1. 5.7
(b) COS30—O.539—§7T,§7T,§7T9—§7T, 57’(’, §7T

(Total for question 3 is 6 marks)

cos2z =1 —2sinz 1 — 2sin®z — 7sinz + 3 = 02sin’z + 7sinz — 4 = 0 (2sinz —
1)(sinz +4) = 0sinz =  orsinz = —4 (no solutions) = 30°, 150°

(Total for question 4 is S marks)

4sin 2z = 3sin 2z = 2 2z = 48.6°,131.4°,408.6°,491.4° 2 = 24.3°,65.7°,204.3°, 245.7°

(Total for question 5 is S marks)

o 2, 12, coslz—sin’z _ (cosztsinz)(cosz—sinz) o
cos 2z = cos”x —sin” ¢ Xt = e =cosz —sinz

(Total for question 6 is 2 marks)




(a)

(b)

(©)
(d)

(a)
(b)

(2)
(b)

(©)

(d)

10 (@)

(b)

(©)

Rcos(x + a) = Rcoszcosa — Rsinzsina Rcosa = 3,Rsina =4 R =
V3 +42=5tana =3 = a=53.1°
5cos(z + 53.1) = 1 cos(z + 53.1) = 0.2 z + 53.1 = 78.5°,281.5° = 25.4°,228.4°

Min value is — R = —5
cos(z + 53.1) = —1z + 53.1 = 180 = = 126.9°

(Total for question 7 is 12 marks)

R=+524+122=13tana =2 — o = 67.4° 13sin(z + 67.4°)
Max value = 13 sin(z + 67.4) = 1 x + 67.4 = 90 x = 22.6°

(Total for question 8 is 7 marks)

R=5+12=+26tana =} = a=0.197
v/26 cos(z — 0.197) = 2 cos(x — 0.197) = - = — 0.197 = 1.17,5.12 2 = 1.37,5.31
Min value = 15 — v/26 ~ 9.90

cos(4z — 0.197) = —1 4z — 0.197 = w 4z = 3.338... ¢ = 0.835

(Total for question 9 is 12 marks)

R=+v224+32=+13tana =3 — a =0.983 v/13sin(z — 0.983)
Greatest value = (v/13)? = 13 sin(z — 0.983) = 1z — 0.983 = Z 2 = 2.55

v/13sin(z — 0.983) = 1 sin(x — 0.983) = \/41—3 x — 0.983 = 0.281,2.861 = =
1.264,3.843

(Total for question 10 is 11 marks)




) Max temp = 16 + 4 = 20°C Min temp = 16 — 4 — 12°C

(b) 16+ 4sinl1bt =174sin15t =1 = sin 15t = 0.25 15¢ = 14.48,165.52t =
0.965,11.03 0.965 x 60 = 58 mins — 12:58 11.03 =— 11 hrs 2 mins =—> 23:02

(Total for question 11 is 5 marks)
12 4cosf = 75 4sinfcosf = 12sin20 = 1sin20 =0520=%,2 9= % 3

(Total for question 12 is 5 marks)

13 R=05,a=53.1°5cos(f + 53.1) =2 cos(f + 53.1) = 0.4 0 + 53.1 = 66.4°,293.6° 0 =
13.3°,240.5°

(Total for question 13 is 5 marks)

14 in? 2 L . . .
(a) swbicos 6 _ 1l __ (Jgingsin20 = 2sinfcos — sinfcosh = % sin 20 m =
2

sin 6 cos 6 sin 0 cos 6

2
57 = 2cosec 20

g v U '.
24 ; ‘ ' ’

|
\

(b)

T l; T T >
;:: | T ;}?_ 2w 2

(c) 2cosec20 =5 — sin26 = 0.4 260 = 23.6,156.4,383.6,516.4 0 =
11.8°,78.2°,191.8°,258.2° (M1M1A1A1A1A1)

(Total for question 14 is 12 marks)

15 8sinfcosf = 35888 8sinfcos’§ — 3sinf = 0sinf(8cos?’f —3) =0sinf =0 = 0 =

cos 6

0,—180° cos’f = 2 — cosf = +1/0.375 6 = +£52.2°, £127.8° (M1M1A1A1A1AL)

(Total for question 15 is 6 marks)
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17

18

19

(a)

(b)

(a)
(b)
(©)

(a)

(b)

(2)

(b)

sin(2z + x) = sin2z cos + cos 2z sinz = (2sinz cosz) cosz + (1 — 2sin® z) sin
:2sinmcos2m—|—sinm—2sin3a::2sinm(1—sin2a3)—|—sinm—2sin3m:3sinm—
4sin’ 2

—2(3sinz — 4sin®z) +1 =0 —2sin32+1=0 — sin3z = 0.53z =

R e S A (TR (IR TR
667 6 6 187187 18 ? 18

(Total for question 16 is 9 marks)

R=+v22+3?=13tana =2 — a =56.3°v/13sin(z + 56.3°)
Max temp =8 + /13 ~ 11.6°C

Sin(15t — 160 + 56.3) =115t —-103.7 =90 15t = 193.7 — ¢t =12.91...0.91... x
60 = 55 mins = 12:55

(Total for question 17 is 7 marks)

cos(260 + 6) = cos 20 cos§ — sin20sin @ = (2cos?f — 1) cos§ — (2sinf cos ) sinf =
2cos® 6 — cos@ — 2sin® f cos @ = 2cos® @ — cos§ — 2(1 — cos® ) cos§ = 4 cos® § —
3cos

1— (4cos®x —3cosx) =1 — cos?x 4cos®z — cos?xz — 3cosz = 0 cosz(4cos’z —
cosz —3) =0cosz(4cosz + 3)(cosz —1) =0cosz =0 = z=+% cosz =

—0.75 — x=4+242cosz=1 — =0

(Total for question 18 is 9 marks)

R = (\/§)2+12:2tana:% = a= % (or30°)y = 2sin(z — §) +4

1. Translation % in positive 2 direction

2. Stretch SF 2 in y direction

3. Translation 4 in positive y direction (M1A1A1M1A1A1A1)

. . _ . . . 1
Max value of denominator is 2 + 4 = 6 Min value of fraction is &

e :,': 2 s‘.n.kx- ":’1") t ‘f

&

(Total for question 19 is 9 marks)
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25

26

1-(1-2sin’z) _ 2sin’x 2
: g
(a) 14+(2 cos? z—1) 2cos? tan® z

(b) tan’z=3 = tanzc::t\/gng,—%”,—

wx

5 (M1AD

(Total for question 20 is 6 marks)

1—(1—2sin2:1:) __2sin’z __ sinz __

(a) 2sinxzcosx ~ 2sinzcosxz ~ coSx =tanz
1—cos20 __ _ _ T 57

b) T =1 = tanf=10= 7%, (M1A1A1)

(Total for question 21 is 7 marks)

2sinz __ 2sinxcosz __ sin2x __
2¢cosz———  2cos2z—1 ~  cos2z = tan 2z

COos T

(Total for question 22 is 4 marks)

3 s

R=6 = a4+ =363V3=6sin(X +a) = sin(+a)=LI+ta=1 = a=
Ztans =2 — b=(2—v3)ad’+(2—3)%?*=36 = d’(1+7—-4/3)=36a=

5.796,b = 1.553 (M1M1A1M1A1A1)

o

(Total for question 23 is 6 marks)

sin @ cos 45 — cos @ sin 45 = cos 6 cos 30 — sin @ sin 30 @ sinf — gcose = @cos@ — %sine
(V2+1)sin = (V3 + v2) cosf tan 6 = Y242 ~ 1.303 0 = 52.5°,232.5°

(M1M1A1M1A1A1)

(Total for question 24 is 6 marks)

(a) tan(20 —45) = 3 fan2f tends _ gian2d 1 _ 3 — tan20 — 1 =3+ 3tan20

—2tan20 =4 —> tan20 = —2

(b) 1272{:;290 = -2 — 2tanf = —2+2tan’ftan?0 —tanh — 1 =0tanf =

= 1_24(1)(_1) = 1i2\/€’ Since 6 is obtuse, tan 0 is negative = tanf = 172—\/5

(Total for question 25 is 8 marks)

(@ R=+v5+3=+B4tana=32 — a = 0.540 radians v/34 cos(2z + 0.540)

(b) 1. Translation 0.540 in negative x direction

2. Stretch SF 0.5 in x direction

3. Stretch SF 4/34 in y direction

(Total for question 26 is 7 marks)




27

28

29

cos@cos%—sin@sin% = sinf %cosa —

=2-V30=15.%

1

2+/3

(a)
(b)

(a)

(b)

V3

3 sinf = sinf £ cos§ = (1 + @)sinOtanO =

(Total for question 27 is 4 marks)

R=+/524122 =13tana = 2 — @ = 1.176 radians 13 cos(x — 1.176)

Rangeis2 £ 13 —11 < f(z) <15

(Total for question 28 is 5 marks)

R=T7+4 = ./65tana = % = a = 0.519 radians v/65 cos(z + 0.519)

_ 1 1
Y= Tescos@ros19)  ves sec(z + 0.519)

1. Translation 0.519 units in negative = direction

. . . L
2. Stretch in y direction SF —=

(Total for question 29 is 7 marks)




