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<C3> TRIGONOMETRY Answers - Worksheet E

1 a sin(A+B)=sindcosB+cosdsinB (1)
sin(A—-B)=sindAcosB—cosAdsinB (2)
b (1)+(2) sin (4 + B) + sin (4 — B) =sin 4 cos B + cos 4 sin B + sin 4 cos B — cos 4 sin B

= 2 sin 4 cos B=sin (4 + B) + sin (4 — B)
¢ cos(Ad+B)=cosAcosB—sindsinB (3)
cos(A—B)=cosAcosB+sindsinB (4)

B)+@ 2cos A cos B=cos(4+ B)+cos(4—-B)

(4)-(3) 2sinAdsinB=cos(4—B)—cos(4+B)

2 a =sin (30 + 10)° + sin (30 — 10)° b =cos (36 + 18)°+ cos (36 — 18)°

= sin 40° + sin 20° = cos 54° + cos 18°

¢ = 1[sin (49 +25)° —sin (49 — 25)°] d =cos(34—A4)—cos(34+A4)
= 1sin 74° — 1sin 24° = c0s 24 — cos 44

e =sin (54 + 24) —sin (54 — 24) f =2[cos (34 + B) +cos (34 — B)]
=sin 74 — sin 34 =2cos (34 + B)+2cos (34— B)

g = +[sin (4 + 6B) + sin (4 — 6B)] h =sin[4 + (4 +40°)] —sin [4 — (4 +40°)]
= 1sin (4 + 6B) + Lsin (4 - 6B) = sin (24 + 40°) — sin (—40°)

= sin (24 + 40°) + sin 40°

3 a 2sinA4cos B=sin(4+ B)+sin(4—B)
let P=4+B (1) and Q=4-B (2)

(1)+(2):>2A=P+Q:>A—P+Q,(1) Q) = 2B=P-0 = B=122

2

. sin P +sin Q =2 sin PLZQ cos PTQ

b let P=A+B and Q=4 - B in each part
i 2cosdsinB=sin(4+B)—sin(4d—-B) = sinP—sin Q=2cos P;Q sin £=2

2
ii 2cosAdcosB=cos(4+B)+cos(4d—B)= cosP+cosQ=2cos P;Q cos P;Q

iii 2sin 4 sin B=cos (4 —B)—cos (4+B) = cos Q—cos P=2sin P;Q sin P;ZQ
P+O . P-Q
2

= cos P—cos Q=—-2sin

S

2
25+15 25-15 _ 84+30 . 84-30
4 a =2cos cos = b =2cos —— sin —;
=2cos 20° cos 5° =2cos 57° sin 27°
54 +A SA-A +2A : A-24
¢ =2sin 3 d =-2sin 5
=2sin 3A cos 24 =—2sin 34 sin (-4)=2sin 3 sin 4
e =_2sin 2A+4B i 2A;4B f =2sin 2A;—90 (20)
=-2sin (A + 2B) sin (4 — 2B) =2sin(4 +45)cos(—15)=2sin (4 +45°) cos 15°
_ A+3A A-34 _ 44A+B .. 3B-24
g =4cos Cos — h =2cos —— sin ——
=4 cos 2A cos (—A) =4 cos 24 cos 4 =2c0s (24 + 1 B) sin (%B —A)
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5 2 cos 3)‘2” sin 3x;x=0 b cosdx—cosx=0
cos 2x sin x =0 ~2sin £ sin 2 =0
cos2x=0 or sinx=0 sin 2xsin 3x=0
2x=7%.,2n~ % or x=0,m sin3x=0 or sin 3x=0
2x=2,3% or x=0,7 3x=0,7,2% or sin 3x=0,7
XZO’ %3 %Tnan xzoa 25_11:9 2%94?11:
cos (x — 5x) — cos (x + 5x) = cos 4x d 4[sin(2x+ J)—sin ¢]=1
— : 1 —
cos (—4x) — cos 6x = cos 4x sin(2x+ 2) -5 = 5
cos 4x — cos 6x = cos 4x sin (2x+ %)= 4
cos 6x=10 2x + % =m— 0.8481, 21 + 0.8481
6x=1,2m— %, 0n+ %, =22935,7.1312
4m— I, 4m+ 3 6n- 2 2x=0.7227, 5.5605
=z, 2 It x Lz x=0.36,2.78
y==L & 5t TJn 3n lln
12°4°12° 122 41
2 sin X? cos 52 =0 f 2cos 3)‘2” cos 3)‘% = cos 2x
sin %x cos %x= 0 2 ¢0s 2x cos x = cos 2x
sin 2x=0 or cos tx=0 cos 2x(2cosx—1)=0
2x=0 or (none in interval) cos 2x=0 or cosx= &
= =& op_ & -z
x=0 2x 2,275 7 orx=7%
2x=§,37“ or x=%
=2 ©n 3n
X=%>357%
6 cos (2x +3x) +cos 2x—3x)—cosx=0 b 2cos 3)‘;2)‘ in 3)‘;2)‘ =0

cos 5x + cos (—x) —cos x =0
cos Sx +cosx—cosx=0
cos 5x=0

5x =90, 360 — 90, 360 + 90,

720 - 90, 720 + 90
=90, 270, 450, 630, 810
x =18°54°,90°, 126°, 162°

cos 3xsin $x=0

cos 3x=0 or sin $x=0

%x =90, 360 — 90, 360 + 90 or %x =0
%x =90,270,450 or 1x=0

2
x=0,36° 108°, 180°
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. 4x+2x 4x-2x _ . _
¢ 2sin —— cos —— =sin 3x d cos2x—cos(x—60)=0
2 sin 3x cos x = sin 3x ~2sin 252 sin 2% =0
sin 3x(2cosx—1)=0 sin(%x—30) sin ($x+30)=0
sin3x=0 or cosx= 1 sin (2x—30)=0 or sin(4x+30)=0
3x=0, 180, 360, 540 or x =60 %x —30=0, 180 or (none in interval)
x=0,60°, 120°, 180° 3x=30,210
x=20°, 140°
: . . s x+3x x—=3x x+3x x—=3x
e I[sin(5x+x)—sin(5x—x)] +sindx=0 f 2sin 5= cos 5= =2cos 5~ c0s
1sin 6x — 1-sin 4x + sin 4x =0 sin 2x cos (—x) = cos 2x cos (—x)
1sin 6x + Lsin4x =0 sin 2x cos x = cos 2x cOoS X
sin 6x;4x cos 6x;4x =0 cos x(sin 2x — cos 2x) =0
sin 5x cos x =0 cosx =0 or sin 2x = cos 2x
sin5x=0 or cosx=0 cosx=0 or tan2x=1
5x =0, 180, 360, 540, 720, 900 or x =90 x=90 or 2x =45, 180 + 45 =45, 225
x=0,36° 72°,90°, 108°, 144°, 180° x=22.5°90°, 112.5°
N T —2sin** sin 2
7 a LHS=2sin —— cos —— +sin 2x b LHS= —
2cos cos

2 2

=2 sin 2x cos (=x) + sin 2x _ —sin2xsin(-x)
cos 2xcos(—x)

. . sin2xsinx

= 2sin 2x cos x + sin 2x =

COS2XCOSX

=sin2x(2cosx + 1) = tan x tan 2x
=RHS =RHS
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