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<C3> TRIGONOMETRY

Answers - Worksheet D

1 a sin(A+B)=sindcosB+cosdsinB (1)
cos(A+B)=cosAcos B—sindsinB (2)

b letB=-Bin(l) =

letB=-Bin(2) =

c H+Q2) =

sin [4 + (—=B)] = sin 4 cos (—B) + cos A4 sin (—B)
sin (4 — B) =sin A4 cos B + cos 4 (—sin B)

sin (4 — B) =sin 4 cos B—cos 4 sin B

cos [4 + (=B)] = cos 4 cos (—B) — sin 4 sin (-B)
c0s (A — B)=cos A cos B —sin 4 (—sin B)

cos (A —B)=cos A cos B+sin 4 sin B

sin(4+ B) _ sinAcosB+ cos 4sin B

tan (4
tan (4
letB=-B = tan[4
tan (4
tan (4
2 a =sin (10 +30)°
= sin 40°
¢ =sin (62 + 74)°
= sin 136°
=sin (180 — 136)°
= sin 44°
3 a =cos(4+24)
=cos 34
¢ =tan (24 + 54)
=tan 74

cos(A+ B) " cos Acos B —sin Asin B

sinAcosB cosAsinB

+B)= cosdcosB cosAcosB
cosAcos B sinAsin B
cosAcos B cos Acos B
+B)E tan 4+ tan B
1—tan Atan B

tan 4 + tan(—B)

- (_B)] = 1—tan Atan(—B)

tan 4+ (—tan B)

1—tan A(—tan B)
—B) — tan 4 —tan B
1+ tan Atan B

b =sin (67— 18)°

= sin 49°

d =cos (14 +39)°
= cos 53°
=sin (90 — 53)°
=sin 37°

b =sin (44 - B)

d =cos(4—-34)
=cos (—24)
=cos 24
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4 a =sin (45-30)° b =sin 15°
= sin 45°cos 30° — cos 45°sin 30° = %(\/g -2 )
13 11
= ___ X2 . x_—
V202 272
3-1 N2
= X —==-(N6 —~2
w2 o2 (V6 =V2)
S d =sin (90— 75)°
sin15°
22 B+l .
= X = 15°
-1 B+l -
:Zx/i(xfﬂ) :%(\/g_\/z)
=6 +2
e =cos (45— 30)° f =1
cos195°
= cos 45°cos 30° + sin 45°sin 30° = !
—cos15°
1,11 22 \3-1
= _xX2 4+ _x— =— X =
V272 272 B+l Bl
_ B3+l xﬂ _ _2\2(f3-)
22 2 3-1
=1(J6 +2) =2 -6
1
— + o =
g =tan (30 +45) h 0%
_ tan30°+tan45° _ 1
1—tan30°tan45° sin75°
_ %-Fl _ 1
1—%><1 cos15°
1+43  V3+1
= X =46 — 2
B-1 B+l Vo -2
o 1+243+3
= FE o4+ 3
3-1
5 a =cos (x—30° b =3sin (x +45°)
- max. =1 when x=30° .. max. =3 when x=45°
¢ =sin (x — 67°) d =—-4(cos x cos 108° — sin x sin 108°)
~.max. =1 when x=157° =—4cos (x + 108°)
- max. =4 when x=72°
6 a =sin(x- %) b =2cos(x+ ¢)
s min. =—1 when x = % o min. = -2 when x = %"
¢ =cos (4x—x) d =6sin (2x — 3x)
= cos 3x = 6 sin (—x)
~omin. =—1 when x= % =—-6sinx

~. min. = —6 when x= %
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7 Sotand =13 sinB=i§
ﬁ4 0<A4<90° = tanA4 =42 ﬁﬁ 0<B<90° = sinB= 2
3 2
=cos A cos B—sinA4sin B =sin 4 cos B+ cos 4 sin B
_ V5 — 5
=t - bxf =+ xd
= £3-245) = & (8+345)
8 sin C= 2 cos C=+% socosD=+12
5 3 0<C<90° = cosC= 4% Z]S 90° <D <180° = cos D=—12
4 12
=sin C cos D —cos Csin D cos (C—D)=cos Ccos D+ sin Csin D
= Ix(-)- x5 = B
= _56 - _33
65 65
sosec(C-D)=-&
9 sin (@ +15)=04 tan (26 — 60) =1
6 +15=23.6, 180 —23.6 260 — 60 =45,180 + 45,360 + 45, 540 + 45
=23.6, 156.4 = 45,225, 405, 585
6=28.6,141.4 20=105, 285, 465, 645
6=52.5,142.5,232.5,322.5
cos @cos 60 + sin #sin 60 = sin & 2 sin @ + sin @cos 45 + cos Asin45=0
%cos€+§sin€=sin€ 25in0+%sin9+fcos€=0
(1-L)sin@=1Lcos 6 2+ ) sin @ =——L cos 6
— 1. By = - . -
tan @ = 1 +(1-%)=3.7321 tanﬁ——%f(er ﬁ)——0.2612
6=175,180+75 6=180—14.6, 360 — 14.6
6=175,255 0=1654,3454
sin @cos 30 + cos @sin 30 3(cos 28 cos 60 — sin 28 5sin 60)
= cos #cos 45 + sin @sin 45 —(sin 28 cos 30 — cos 28sin 30) =0
@sin 0+ Lcos 6 = ﬁcos 6+ ﬁsin 0 3 cos 20—% sin 29—§sin 260+4cos260=0
(%—ﬁ)siné?:(%—%)cosﬁ 2+/35in26 =2cos 26
tan9=(%—%)+(§—%)=l.3032 tan 26 = &
6=522,180+52.5 26=130, 180 + 30, 360 + 30, 540 + 30
6=52.5,232.5 =30, 210, 390, 570
#=15,105, 195, 285
10 LHS=cosxcos% —sinxsin% —(cosx cos3 +sinxsing)

3

=-2sinx sin%

=—+/3sinx .. =—\/§
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11 a LHS=cosx—(cosxcoss +sinxsinZ)

Na

=C0S X — $COS X — 73sinx

CcoS x — gsinx

=1
2
— bi3 ; i I
=CO0S X COS; — S x sm;

=cos (x + §)=RHS

b LHS =sinxcosZ —cosxsin% +cos x

6

= %sinx— 1cosx + cos x

5

= 3 ¢ 1
5 sin x + 5 COS X

n

=sinxcos% Jrcosxsin6

=sin (x + &) =RHS

12 sin (A + B)=sin 4 cos B+ cos 4 sin B
letB=A4 = sin(4d+A)=sinA4 cos A+ cos AsinA
sin 24 =2 sin A cos A
cos (4 + B)=cos A cos B—sin 4 sin B
letB=A = cos(4+A)=cosAcosA—sinAsinA
cos 24 = cos> A — sin® A
i cos24=cos’A—(1—cos”A)
cos24=2cos’ A -1
ii cos24=1-sin’A4—sin*4
cos24=1-2sin’ 4
tan (A +B)E tan A +tan B
1—tan Atan B
let B=A = tan (4 + 4) = ‘mArtand
1—tan Atan 4
tan 24 = Ztanf
1-tan” 4
13 2cos’x—1+cosx=0 2sinxcosx+cosx=0
(2cosx—1)(cosx+1)=0 cosx(2sinx+1)=0
cosx=-1 or cosx=0 or sinx= —1
x =180 or 60,360 — 60 x=90,360-90 or 180+ 30,360 — 30
x=60°, 180°, 300° x=90°,210°, 270°, 330°
2(1 — 2'sin® x) = 7 sin x 11cosx=4+32cos’x—1)
4sinx+7sinx—2=0 6cos’x—11cosx+1=0
(4sinx— 1)(sinx+2)=0 cos x = 11“51_24 = “*-izﬁ
sinx = 4 or —2 [no solutions] cos x =0.09593 or 1.7374 [no solutions]

x=14.5,180-14.5
x=14.5°,165.5°

x=84.5,360 - 84.5
x=84.5°,275.5°
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e Ztanf —tanx=0 =4sinx
1—tan”x cosx
2 tan x = tan x(1 — tan” x) 1 =4sinx cos x
tan® x + tan x = 0 1 =2sin 2x
tan x(tan’ x + 1) =0 sin 2x =
tanx=0 or tan’x =—1 [no solutions] 2x =30, 180 — 30, 360 + 30, 540 — 30
x =0, 180°, 360° =30, 150, 390, 510
x=15°75°,195°, 255°
g 10sin 2x cos 2x = 2 sin 2x 2(1 —cos’x)— (2cos’x—1)—cosx=0
2sin2x(5cos2x—1)=0 4cos’x+cosx—3=0
sin 2x=0 or cos2x= 1 (4cosx—3)(cosx+1)=0
2x =0, 180, 360, 540, 720 cosx=—1 or 2
or 78.463, 360 — 78.463, x=180 or 41.4,360 -41.4
360 + 78.463, 720 — 78.463 x=41.4°180, 318.6°
=0, 78.463, 180, 281.537, 360
438.463, 540, 641.537, 720
x=0,39.2° 90°, 140.8°, 180°,
219.2°,270°, 320.8°, 360°
14 a LHS=cos’x+2sinxcosx +sin’x LHS = tan x(1 + 2 cos*x — 1)

2 =2 :
=cos” x +sin” x + sin 2x

=1+sin2x
=RHS

2sinxcosx

¢ LHS=

cosx(2cosx —secx)

2sinxcosx
2cos’x—1
sin2x

cos2x

=tan 2x
=RHS

1 cos2x

e LHS=

sin2x sin2x
1—cos2x

sin2x
1—(1-2sin*x)
sin2x
2sin® x
2sinxcosx

sin x

COSX
tan x
=RHS

_ sinx

2
X 2cos” x
COSX

=2sIn x coS x
=sin 2x
=RHS

sin x cos X
LHS = + =
cosx sinx

_ sin’x+cos’x
cosxsinx
1

T
2s1n2x

2 cosec 2x
=RHS

LHS =cosxcosecx—1+1—sinxsecx

COS X sin x

sin x cosx
cos? x —sin’ x
Sin xcos x

cos2x

1sin2x
=2cot 2x
=RHS
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_ sin x(1—sin2x) _
g LHS=— h LHS =cos 2x +x)
sin x(cosecx —2¢cos x)
= w = CO0S 2x cOS x — Sin 2x sin x
1-2sinxcosx
=w =cosx(2coszx—1)—25in2xcosx
1—sin2x
=sinx =2 cos’ x — cos x — 2 cos x(1 — cos” x)
=RHS =2c0s’ x — cos x —2cos x + 2 cos’ x
=4cos’ x — 3 cosx
= RHS
15 a cos24=2cos’A—1 b cos24=1-2sin’ 4
letA=2 letA= 2>
2 2
cost2coszg—l cosx51—2sin2§
20X _
sin” ~ = 5 (1 —cos x)
24 _ 75— 1 3 _ 2 B
16 a sin 5—5(1—3)—3 b —3 =2cos 5—1
A 2 B
s1n5=i§ cos E=%(—%+l)=%
O<§<45° sin = =1 cos£=i%\/§
45°<§<90° cos—=%\/§
1+ (2cos* 2 -1
17 a LHS= 2 b LHS=1TG05-D
1+ (2cos”5-1) 1-(1-2sin" )
_ 2 _ 20052§
200s2§ Zsinzg
=sec’ X =cot® X
2 2
=RHS = RHS
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