<C3> TRIGONOMETRY Answers - Worksheet A

1 a 1.09 b -11.47 ¢ 0.33 d 1.89
2 a =1+sin30° b =1-+tan45° ¢ =1-+cos150° d =1-+5in300°
=1+ =1=+1 =1+ (—cos 30°) =1 + (—sin 60°)
- - (B )
=2 =1 =1+(-9) =1+(-9)
=_2 =_2
3 3
e =co0s90°+sin90° f =1+ cos225° g =1+sin270° h =1+tan 330°
=0+1 =1+ (—cos 45°) =1+ (—sin 90°) =1 + (—tan 30°)
0 L+ (=) 1+(=1) L+ ()
=2 = -1 = -3
i =1=+cos660° j =1+sin(-45°) k =1+tan(-240°) 1 =1-+cos(-315°)
=1+ cos 60° =1+ (—sin 45°) =1 =+ (—tan 60°) =1 =+ cos 45°
I+3 I+(-%) 1+(—/3) I+
= = _ =_1 =
2 V2 = V2
3 a 1.60 b 1.01 ¢ —2.09 d 2.54
4 a =1=+cos0 b =1=+sin 7 c=1+tan%" d=1+cos%
=1+1 =l+ﬁ =1+ (~tan =1+ (-cos §
- — -1 —1e(_1
=1 =2 =1+(-1) =1+(-1
=-1 =-2
— 1 = i 21 — In . iy In —1 = Sn —1 e Sn
e =1+sin<¢ f =cos F +sin 3+ g =1=+cos=F h =1-+sin (-3¢
=1+sin % =cos 7 +(-sin 7) =1+ (-cos 7) =1+ (-sin §)
=1+ =0+ (=1) =1+ (-3%) =1+ (-1
-2 B - - -
2 x 32 0 V2 2
:%\/5
O T 11n s 1 — 1 - ain 13m —1 = n
i =1l+tan =~ j =1+cos (—4n) k =1+sin =% 1 =1=+tan (—5)
=1+ (-tan ) =1=+cos0 =1+ (-sin 7) =1+ (-tan )
1+ (-4) 1+1 1+(-3) 1+(=/3)
- - - — Ly
V3 1 2 5 X5
:_%\/g
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Answers - Worksheet A page 2 |
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TRIGONOMETRY Answers - Worksheet A page 3

tan x = 1 b cosx=1 c sinx=ﬁ d cosx=0
x=4,n+t % x=3,2n— % x=3,0— 7 x=3,2n—- %
cosx=— f sinx=-1 g tanx=—% h cosx=—%
X=T x=n+%,2n—% x=n—%,2n—% x=n—%,n+%

cos 8 =0.5556 b sin € =0.3891 ¢ tan 8 =0.9434 d cos 8 =-0.3802

0=156.3,360-56.3 0=22.9,180-22.9 0=43.3,180+43.3 6=180-67.7,

0=56.3°,303.7° 0=22.9° 157.1° 0=43.3°,223.3° 180 + 67.7
0=112.3°,247.7°

sin 8 =0.3333 f tan 8 =-1.0638 g cos 8 =0.5297 h sin 8 =-0.8333

6=19.5,180-19.5 6=180-46.8, 6=58.0,360—-58.0 0=180+ 56.4,
6=19.5°,160.5° 360 — 46.8 6=58.0°,302.0° 360 — 56.4
6=133.2°,313.2° 0=236.4°,303.6°
sin (x +30)=0.5 b tan (x—57)=0.625 ¢ cos 2x =0.4255
x+30=30, 180 - 30 x—57=32.0,32.0-180 2x = 64.816, 360 — 64.816,
=30, 150 =-148.0, 32.0 —64.816, 64.816 — 360
x=0,120 x=-91.0, 89.0 =-295.184, —64.816,

64.816,295.184
x=-147.6,-324,

32.4,147.6
= — = 2 1y =
cotx=2.5 e sec (x—60) N f cosec ;x=3.5
tan x = 0.4 cos (x — 60) = 32 sin Lx = 0.2857
x=21.8,21.8-180 x—60=130,-30 1x=16.602
x=-158.2,21.8 x=130,90 x=33.2
cos (2x — 18) =-0.7692 h sin 3x =-0.2941 i tan(2x+135)=1
2x — 18 =180 —-39.715, 3x=180+17.105, 2x + 135 =45, 180 + 45,
180 + 39.715, 360 —17.105, 360 + 45,
39.715 - 180, —-17.105, 45 - 180,
-39.715-180 17.105 — 180, =-135, 45,
=-219.715, -140.285, -360 - 17.105, 225, 405
140.285, 219.715 17.105 — 540 2x =-270, -90, 90, 270
2x =-201.715,-122.285, =-522.895,-377.105, x=-135,-45,45, 135
158.285,237.715 —-162.895, -17.105,
x=-100.9, -61.1 197.105, 342.895
79.1, 118.9 x=-174.3,-125.7,-54.3,
-5.7,65.7,114.3
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‘ C3 TRIGONOMETRY Answers - Worksheet A page 4
13 cosec’ 0 =4 (sec @ + 1)(sec @ —3)=0
cosec @ ==%2 sec @ =-1 or 3
sin @ =+ 1 cos @ =—1 or 1
6=30, 180 — 30 or 180 + 30, 360 — 30 6=180 or 70.5,360—70.5
6= 30, 150, 210, 330 6=170.5, 180, 289.5
cot @(cosec 8 —6)=0 L =4
sin@ cos@
cot @ =0 or cosec 8 =6 M=%
cos@
cos @ =0 or sin 8 = ¢ tan 6 =
6=90,360—-90 or 9.6, 180—19.6 6=14.0, 180+ 14.0
6=9.6,90, 170.4, 270 6=14.0, 194.0
2cos¢9=cf)59 55in€—i—3=0
sin@ sin@
2cos @sin @ =cos 0 5sin>@ —3sin@ —2=0
cos @(2sin @ —1)=0 (5sin@ +2)(sin @ —1)=0
cos @ =0 or sin @ = 7 sin @ = —% or 1
6=90, 360 —90 or 30,180 — 30 =180 +23.6,360 —23.6 or 90
6=30, 90, 150, 270 =90, 203.6, 336.4
14 (2 cosec x — 3)(cosecx +4)=0 I _ 3sinx
COSXx COS X
cosecx=—4 or 2 sinx =1
sinx = —% or % x=0.3398, T —0.3398
x=-0.2527, -t + 0.2527 or x=0.34,2.80
0.7297, m— 0.7297
x=-2.89, -0.25,0.73, 2.41
3 =2?05x 4+tanx— —— =0
COSXx sin x tan x
3sinx =2 cos’ x tanx+4tanx—5=0
3 sin x =2(1 — sin’ x) (tanx + S)(tanx — 1) =0
2sin’x+3sinx—2=0 tanx=-5 or 1
2sinx—1)(sinx+2)=0 x=m-1.3734,-1.3734 or %, -+ %

sinx =4 or —2 [no solutions]
x=%,T— ¢
x=0.52,2.62
I _  Scosx
sinx sinx
cosx= —1
x=m-1.3694, -t + 1.3694
x=-1.77,1.77

x=-2.36,-1.37,0.79, 1.77

6sinx _ 5

cos x sin x
6sin’* x =5 cos x

6(1 — cos” x) =5 cos x
6cos’x+5cosx—6=0
(Bcosx—2)2cosx+3)=0

cosx=2 or —2 [no solutions]

x=-0.84,0.84
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= TRIGONOMETRY Answers - Worksheet A page 5

1

15 a LHS= —CcoS X b LHS =cosec x —cotx + cotx — cos x cotx
COSXx
_ l-cos’x 1 cosx
- = —— —COSX X—
COSX sinx sinx
_ sin®x _ 1—cos?x
CcosX sin x
: 2
. s x sin x
=sin x X =
COSX sinx
=sin x tan x =sinx
=RHS =RHS
sin x(cot x — cos x . .
c LHS=¥ d LHS =sinx cos x + sin x cot x + tan x cos x + 1
sinx(1 —sinx)
COSX —SINXCcosSx . .
= =ginxcosx+cosx+sinx+1
sin x(1—sinx)
cosx(l—sinx .
:# =sinx(cosx+1)+cosx+1
sinx(l —sinx)
COSX .
== =(cosx+ I)(sinx + 1)
simnx
=cotx = RHS
=RHS

16 a x=0= y=2-3-5=-6 .. (0,-6)

b y=0 = 2cosx— -5=0

COSX
2cos’x—5cosx—3=0
(2cosx+ 1)(cosx—3)=0

cos x = —1 or 3 [no solutions]
—qp_ X z
X=T 3,1t-i-3
= 2n 4n
¥~ 33

< (%,0)and (4, 0)
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<C3> TRIGONOMETRY

Answers - Worksheet B

1 a —1<f(x)<1 2 a 0 b ¢c -7 d-%
b f'(x)=arcsinx, xe R, -1<x<1
C VA
y=1"()
y = fx)
0 x
3 a g'(x)=arccosx, xe R, -1<x<1 4 a h'(x)=arctanx, xe R
VA b y A
y=h(x)
y=g¢"() y=h"'@)
\\y=g(x> ‘ 0 x
[9) X
5 a0 b % c % d —%
3
e 3 fn g -2 h 3
6 a 0.64 b 1.42 ¢ 1.36 d —-0.39
e 040 f 043 g —0.53 h 2.42
7 a x=sin%=i2 b x=cos0=1 c x=tan(—§)=—\/§
d 2x=cos % = 73 e arctan x = % f arcsinx=—%
x—g x=tan § =1 x=sin(-£)= -3
8 a x=cos2=-0416 b x=sin (-0.7) = -0.644 ¢ 3x=tan 0.96 = 1.42836
x=0.476
d arcsinx=1 e arctanx= —3 f arccos2x=3
x=sin1=0.841 x=tan (-%)=-0.787 2x = cos 3 =-0.98999
x=-0.495
_ 2 T _ T
9 afl-3)=5F-3=3

¢ y=arccosx— 3

X =arccosy — 5

y=cos(x+ %)

f~'(x) = cos (x + ) xeR, -2 <x< Iz
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<C3> TRIGONOMETRY Answers - Worksheet C

1 a sinx+cos’x=1 b sin’x+cos’x=1
.2 2
sin” x 1 cos” x 1
= 5 +1572 = 1+ — = —
COS X COS X s~ x s;m- x
2 2 2 2
= tan"x + 1 =sec” x = 1 + cot” x = cosec” x

2 a tanzA—% b cosec’ B=1+2+/3 +3 c seczC=%
sec’4=1+1=1 =4+23 tan’ C=2 —1=3
cot B=(4+23)-1 tan C= +,/3 =+15
=3+243
3 a 3(1+tan*@)=4tan’ 0 b sec?@ —1-2sec+1=0
tan® 6 =3 sec’ @ —2sec @ =0
tan @ =+/3 sec @(sec @ —2)=0
=%, n+ 5 orn— 3,20 % sec @ =2 or 0 [no solutions]
_ 2t 4n 5 _
0=%, 5,53, % cos 6 = 3
6= %.,2n- 3%
_ 5
0-%. %
¢ cosec’@ —1—3cosec @ +3=0 d 1+cot’ @ +cot’ =3
cosec’ @ —3cosec @ +2=0 cot’ 6 =1
(cosec @ — 1)(cosec 8 —2)=0 cotd =+1
cosec @ =1 or 2 tan @ =+ 1
sin @ = 5 or 1 o=, n+ % orn—4,2n- %
_ _ 3t 5t 7
6= 5m-F or g AETE
_ 5
-5 5%
e l+tan® @ +2tan 6 =0 f 1+cot?@—~3cot@—1=0
(tan 6 + 1> =0 cot? @ — /3 cot 6 =0
tan € =—1 cot&(cot&—\/g)=0
9=n—%,2n—% cot @ =0 or \3
9:%’% c0s0=00rtan6?=%
6=7.,2n— 7% or £, n+ ¢
=% 5. %%
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= TRIGONOMETRY Answers - Worksheet C  page 2

4 sec’x—1—-2secx—2=0 b 2(1+cot’x)+2=9cotx
sec’x —2secx—3=0 2cot’ x—9cotx+4=0
(secx+ I)(secx—3)=0 (2cotx—1)(cotx—4)=0
secx=-1 or 3 cotx=1 or 4
cosx=-1 or 1 tanx= 1 or 2
x=180,—-180 or 70.5,-70.5 x=14.0,14.0 - 180 or 63.4,63.4— 180
x=-180°,-70.5°, 70.5°, 180° x=-166.0°,-116.6°, 14.0°, 63.4°
cosec” x + 5cosec x + 2(cosec’x—1)=0 d 3tan’x—3tanx+1+tan’x=2
3cosec’ x + 5cosecx —2=0 4tan’x —3tanx—1=0
(3 cosec x — 1)(cosecx +2)=0 (4tanx + 1)(tanx—1)=0
cosec x =—2 or % [no solutions] tanx= — or 1
sinx = —% x=180—-14.0,-14.0 or 45,45 - 180
x=-30,30-180 x=-135°-14.0°, 45°, 166.0°
x=-150°, -30°
sec’x—1+4secx—2=0 f 2cot’ x+3(1 +cot’x)=4cotx+3
sec’x+4secx—3=0 S5cot’ x—4cotx=0
sec x = HEVI6F12 “216+12=—2J_r\/7 cotx(Scotx—4)=0
cosx= — cotx=0 or %

2447 >

cos x =—0.2153 or 1.5486 [no solutions] cosx=0 or tanx= 2
x=180-77.6,77.6 — 180 x=90,-90 or 51.3,51.3 -180
x=-102.4°,102.4° x=-128.7°,-90°, 51.3°, 90°

5 cosec” 2x — 1 + cosec 2x—1=0 b 8(1 —cos’x)+secx=8

cosec’® 2x + cosec 2x —2 =0
(cosec 2x + 2)(cosec 2x — 1) =0

cosec2x=-2 or 1

sin2x= -4 or 1

2x =180 + 30, 360 — 30, 540 + 30,
720 — 30 or 90,360 + 90
=90, 210, 330, 450, 570, 690
x =45°,105°,165°, 225°, 285°, 345°

—4sin’x=1 d

sin? x

4sin*x +sin*x—-3=0

(4sin” x — 3)(sinx+ 1)=0
sin®x= 2 or -1 [no solutions]
sinx =% ?

x =60, 180 - 60 or 180 + 60,360 — 60
x =60°,120°, 240°, 300°

8 cos’ x = sec x
cos’x=1
cosx= 1

x =60, 360 — 60
x=60°, 300°

9(1 +tan’x) —8=1+cot’ x

9 tan® x = cot’ x

or —+ [no solutions]

x=30,180+30 or 180 —30, 360 — 30
x=30°,150°,210°, 330°

© Solomon Press



\ C3 TRIGONOMETRY Answers - Worksheet C  page 3

6 a LHS=1+cot’x—(l+tan’x) b LHS=cot’x —2cotx+ 1
= cot’ x — tan’ x = cosec’ x — 2 cot x
=RHS =RHS
¢ LHS=cos’x—4+4sec’x d LHS=1+tan’x — (1 — cos’ x)
= cos” x — 4 + 4(1 + tan” x) = tan’ x + cos’ x
=cos’ x + 4 tan’ x = RHS
=RHS
e LHS=tan’x+2+cot’x f LHS = sin’x — 2 sinx sec x + sec” x
=sec’—1+2+cosec’ x — 1 =sin’x—2tanx + 1 + tan’ x
= sec’ x + cosec’ x = sin® x + (tan x — 1)
=RHS = RHS
_ 1 1 _ 2 2 2 2
g LHS= + — h LHS =sec”x (1 +tan" x) + tan” x (sec” x — 1)
COoS X sm- x

2.2 2
S~ x+cos” x
= — =sec’ x + sec” x tan” x + sec” x tan” x — tan” x
COS™ xSsIin™ x
1
=— =1 +tan’ x + 2 sec’ x tan” x — tan’ x
COS™ xsIin™ x
1 1

=2sec’ x tan’ x + 1

= X
cos’x  sin’x
= sec” x cosec’ x =RHS
=RHS
7 4sec’x—secx+2tan®x=0 = 4sec’x—secx+2(sec’x—1)=0

6sec’x—secx—2=0
(B3secx—2)2secx+1)=0

=_1 2
sec x > 3

for real values of x, | sec x | >1 .. no real solutions

8 a LHS= 1 % 1 cosx

sinx cosx sin x

1—cos’x
sin xcos x
sin? x
sin xcos x
_ sinx
cos X
=tan x

=RHS

b cosecxsecx—cotx=3
tanx =3
x=71.6,180+71.6
x=71.6° 251.6°

© Solomon Press



<C3> TRIGONOMETRY

Answers - Worksheet D

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

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

b letB=-Bin(l) =

letB=-Bin(2) =

c H+Q2) =

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)= cosAcosB cosAcos B

cosAcosB sin Asin B

cosAcos B cos Acos B
+ B) = tan 4+ tan B

1—tan Atan B

_ tanA+tan(—B)
+ (—B)] = —— -~ 7

1—tan Atan(—B)

~-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

© Solomon Press



a =cos (x—30°

. max. =1 when x=30°
¢ =sin (x — 67°)

. max.=1 when x=157°

a =sin(x- %)

s min.=—1 when x= 1z

¢ =cos (4x—x)
= cos 3x
. min. =-1 when x= %

b =3sin (x +45°)
-. max. =3 when x=45°

d =—-4(cos x cos 108° — sin x sin 108°)

=—4cos (x + 108°)
-. max. =4 when x=72°

b =2cos(x+ ¢)

oo min. =-2 when x= %"
d =6sin (2x — 3x)

= 6 sin (—x)

=—-6sinx

~. min. = —6 when x= %

© Solomon Press

‘ C3 TRIGONOMETRY Answers - Worksheet D  page 2
4 a =sin (45-30)° b =sin 15°
= sin 45°cos 30° — cos 45°sin 30° = %(\/g - \/5)
1 _\3 1 1
= XYL — __X_—
2002 272
V-1 42 _
= — X = =5(~6 —+/2
22 2 4(\/_ V2)
S d =sin (90— 75)°
sin15°
W2 3+l .
== x = 15°
-1 B3+l st
:Zx/i(xfﬂ) :%(\/g_\/z)
=6 +2
e =cos (45— 30)° f =1
cos195°
= cos 45°cos 30° + sin 45°sin 30° = !
—cosl5°
1 _\3 11 22 Bt
= _x¥X2 + _x-— =_ X X2
V272 272 B+l -l
_ B3+l xﬂ _ _2\2(f3-)
22 T2 3-1
=1(J6 +2) =2 -6
1
— + o =
g =tan (30 +45) h 0%
_ tan 30° + tan 45° _ 1
1—tan30°tan45° sin75°
_ %-Fl _ 1
1—%><1 cosl5°
1+3 _ B+l
= X =6 — /2
J3-1 7 3+1 Jo -2
o 1+243+3
ST T



= TRIGONOMETRY Answers - Worksheet D page 3
7 Sotand =13 sinB=i§
ﬁ4 0<A4<90° = tanA4 =42 ﬁﬁ 0<B<90° = sinB= 2
3 2
=cos A cos B—sin 4 sin B =sin 4 cos B+ cos A sin B
_ 5 _ J5
= k- =t ped
= £3-245) = & (8+345)
8 a sinC=2 cos C=+% b socosD=+12
5 3 O<C<90°:>cosC=% Z]S 90°<D<180°:>cosD=—%
4 12
¢ =sinCcosD—cos CsinD d cos(C—-D)=cos CcosD+sinCsinD
= $x- ) - 4 = X ) + 3
= _56 = _33
65 65
sosec(C-D)=-&
9 a sin(@ +15)=04 b tan (20 —60)=1
0 +15=23.6,180-23.6 260 — 60 =45, 180 + 45, 360 + 45, 540 + 45
=23.6,156.4 =45, 225,405, 585
0=128.6,141.4 260=105, 285, 465, 645
0=52.5,142.5, 232.5, 322.5
¢ cos @cos 60 + sin @sin 60 =sin & d 2sin @ +sin @cos 45 +cos Osin45=0
%cos€+§sin€=sin€ 25in0+%sin9+fcos€=0
(1-L)sin@=1Lcos 6 2+ ) sin @ =——L cos 6

tan 6 =L +(1-$)=37321 tan 6 =—% +(2+ =) =-0.2612

f="75,180+75 6=180—-14.6,360 — 14.6
0=175, 255 0=10654,3454
e sin @cos 30 + cos Fsin 30 f 3(cos26cos 60 — sin 28 sin 60)

= cos #cos 45 + sin @sin 45 —(sin 28 cos 30 — cos 28sin 30) =0

gsin 0+ Lcos 6 = ﬁcos o+ ﬁsin 0 3 cos 26—% sin 29—§sin 260+4cos260=0
(%—ﬁ)siné?:(%—%)cosﬁ 2+/35in26 =2cos 26

_ .3 _ _
tanH—(%—%)T(%—%)—l.3032 tan 26 =
0=52.2,180+52.5 26=30, 180 + 30, 360 + 30, 540 + 30
6=152.5,232.5 =30, 210, 390, 570

6= 15, 105, 195, 285
10 LHS=cosxcos% —sinxsin% —(cosx cos3 +sinxsing)

=-2sinx sin%

=—+/3sinx .. =—\/§
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=

TRIGONOMETRY

Answers - Worksheet D  page 4

11

12

13

b LHS=sinxcosZt —

a LHS = cosx —(cos x cos% +sinx sin

Na

=C0S X — $COS X — 73sinx

CcoS x — gsinx

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

=cos (x + §)=RHS

6
i

= 73sinx— 1cosx + cos x

5

= 3 ¢ 1
5 sin x + 5 COS X

n

=sinxcos% Jrcosxsin6

=sin (x + &) =RHS

I
3

COS X sin% +cos x

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 4 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 4+ tan B

tan (4 + B) = “ndranb
1—tan Atan B

letB=4 = tan(4+A4) =

2tan A

tan 24 = >
1—tan” A4

2cos’x—1+cosx=0
(2cosx—1)(cosx+1)=0
1

cosx=-1 or 7

x =180 or 60,360 — 60
x =60°, 180°, 300°

2(1 —2sin’ x) =7sinx
4sin’x+7sinx—2=0

(4sinx—1)(sinx+2)=0

sinx = 4 or —2 [no solutions]

x=14.5,180-14.5
x=14.5°,165.5°

tan A + tan A
1—tan Atan 4

b 2sinxcosx+cosx=0
cosx(2sinx+1)=0
cosx=0 or sinx= —%
x=90,360—-90 or 180+ 30,360 — 30
x=90°, 210°, 270°, 330°

d 1lcosx=4+32cos’x—1)
6cos’x—1lcosx+1=0

_ 12V121-24 _ 112497

12 12
cos x =0.09593 or 1.7374 [no solutions]

x=84.5,360 - 84.5
x=84.5°,275.5°

COS X
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= TRIGONOMETRY Answers - Worksheet D page 5
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°
10 sin 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 LHS = cos’ x + 2 sin x cos x + sin’ x LHS = tan x(1 + 2 cos*x — 1)

2 =2 :
=cos” x +sin” x + sin 2x

=1+sin2x
=RHS

LHS = 2sinxcosx

cosx(2cosx —secx)

2sinxcosx
2cos’x—1
sin2x

cos2x

=tan 2x
=RHS

1 cos2x

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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g LHS= _ sinx(=sin2o) h LHS = cos (2x +x)
sin x(cosecx —2cos x)

sinx(1—sin2x . .
= sinx( —sin2x) = c0S 2x cOS X — sin 2x Sin x

1—2sinxcosx

o .
— sinx(1—sin2x) = cos x(2 cos® x — 1) — 2 sin® x cos x

1—sin2x
=sinx =2 cos’ x — cos x — 2 cos x(1 — cos” x)
=RHS =208’ x — cos x — 2 cos x + 2 ¢cos’ x
=4c0s’ x — 3 cos x
=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—cosx)
-2 A _ _ _ 2 B
16 a sin E—%(l—%)—% b -2 =2cos 5—1
. A _ 2 B _ _
sm;—i% cos E—%(—%Jrl)—%
A o : — 1 B_ 1
0<5<45 Sosin == 5 cos;—izx/g

45° < g <90° .. cos — = %\/g
2x
17 a LHS= 2 b LHS=1TG05-D
1+ (2cos”5-1) 1-(1-2sin" )
. 2 _ 20052§
200s2§ Zsinzg
= SCC2 X = COt2 X
2 2
=RHS =RHS
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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 3X;X 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 2,27: 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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¢ 2sin @ cos 4)‘;2)‘ = 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 ﬁx;“x cos ﬁx;“ =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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<C3> TRIGONOMETRY

Answers - Worksheet F

1 a cosx-+sinx

=Rcosxcos &+ Rsinx sin o
= Rcosa=1, Rsin =1

~R=V1+1=2 =14
tan =1, =45
. cos x°+sinx° =1.4cos (x — 45)°
¢ 2sinx+tcosx

=Rcosxcos o+ Rsin x sin &
= Rcosa=1, Rsin =2
wR=A1+4 =5 =22
tan =2, =634

s 2s8in x° + cos x° =2.2cos (x — 63.4)°

2 a Scosx—12sinx

=Rcosxcos &— Rsinx sin &
= Rcos a=5, Rsin =12

* R=+25+144 =13
tan =12, a=674
s 5cosx°—12sinx° =13 cos (x + 67.4)°
¢ sinx—7cosx

=Rsinx cos &— Rcos x sin &
= Rcosa=1, Rsina=7

. R=+1+49 =50 = 52

tan =7, a=281.9

. sinx° — 7 cos x° = 54/2 sin (x — 81.9)°

a 3sinx—2cosx
=Rsinx cos &— Rcos x sin &
= Rcos =3, Rsin =2
"~ R=9+4 =13
tan = 3, a=0.59
. 3sinx—2cosx = /13 sin (x—0.59)
¢ 8sin3x+ 6cos 3x

= Rsin 3x cos o+ R cos 3x sin &
= Rcos =38, Rsin =6

. R=+64+36 =10
tan o= 3, o=0.64

o 8sin3x+ 6 cos 3x =10sin (3x + 0.64)

b 3cosx+4sinx

=Rcosxcos &+ Rsinx sin &
= Rcos =3, Rsina=4

"~ R=+/9+16 =5
tan o= 3, a=53.1
2. 3cos x°+4sinx°=5cos (x —53.1)°
d cosx+ /3sinx
= Rcos x cos &+ Rsin x sin &
= Rcos =1, Rsina=\/§
“ R=A1+3 =2
tan o= /3, a=60

. c0os x° + /3 sin x° = 2 cos (x—60)°

b 4sinx+2cosx

=Rsinx cos &+ Rcos x sin &
= Rcosa=4, Rsina=2

" R=A16+4 =20 = 245

tan o= 3, a=26.6

- 4sinx® +2cos x° = 2+/5 sin (x +26.6)°
d 8cos2x—15sin 2x

= Rcos 2x cos a— Rsin 2x sin &
= Rcos =28, Rsin a=15

w R=+64+225 =17

tan =1, =619

o 8cos 2x°—15sin 2x° =17 cos (2x + 61.9)°

b 3cosx+ +/3sinx
= Rcosx cos o+ Rsin x sin &
= Rcos =3, Rsin = \/§
. R=\933 =2 =23

tan o= - u

3° 6
. 3cosx + /3 sinx= 23 cos (x—%)

d cosx+ Jsinx

=Rcosxcos &+ Rsinx sin &
= Rcos a=1, Rsina= 7

A R= I+t = 5 =145
tan o= 3, a=0.46

. cosx + Lsinx = 1+/5 cos (x — 0.46)
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‘ C3 TRIGONOMETRY Answers - Worksheet F page 2
4 a 24sinx—7cosx=Rsin (x — @) b 4cos2x+4sin2x=Rcos (2x — @)
= Rsin x cos ¢— R cos x sin & = R cos 2x cos + R sin 2x sin &
= Rcos =24, Rsin =7 = Rcos =4, Rsin =4
. R=/576+49 =25 ~ R=J16+16 =32 = 42
tan o= -, a=16.3° tan =1, x=45°
s 24sinx —7cos x =25sin (x — 16.3°) . 4cos 2x +4sin 2x = 44/2 cos (2x — 45°)
. max. =25 when x—16.3=90 o max.= 42 when 2x—45=0
x=106.3° (1dp) x=22.5°
¢ 3cosx—5Ssinx=Rcos(x+ ) d 5sin3x+cos3x=Rsin (3x+ @)
=R cos x cos &— Rsin x sin & = R sin 3x cos + R cos 3x sin &
= Rcos =3, Rsina=5 = Rcos =5, Rsina=1
. R=+/9+25 =34 . R=+25+1 =426
tan o= 3, a=59.0° tan o= 1, a=11.3°
<. 3cosx—5sinx = /34 cos (x +59.0°) . 55sin 3x + cos 3x = +/26 sin (Bx+11.3°)
- max.=~/34  when x+59.0 =360 . max.=+/26  when 3x+11.3=90
x=301.0° (1dp) x=126.2° (1dp)
5 a 3sinx—3cosx=Rsinxcos &— Rcosx sin &
= Rcos =3, Rsin =3
“R=+9+9 =18 =32
tan =1, ax=45°
<. 3sin x° — 3 cos x° = 3+/2 sin (x — 45)°
b translation by 45 units in positive x-direction and stretch by a factor of 332 in y-direction
6 a 12cosx+5sinx=Rcos (x— @) b sinx—2cosx=Rsin(x — @)
=Rcosx cos o+ Rsin x sin & = Rsin x cos &¢— R cos x sin &
= Rcos =12, Rsin &=5 = Rcos =1, Rsin =2
- R=+/144+25 =13 W R=-1+4 =15
tan o= 3, o=22.6°(1dp) tan =2, a=63.4° (1dp)
. y=13cos (x — 22.6° . y=/5sin (x - 63.4°
vt vt (1534, 5)
(22.6°, 13) R
0] ‘ X
(333.4°,-/5)
0] X
(202.6°,-13)
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¢ 23 cosx— 6sinx=Rcos (x + )
=R cos x cos &¢— Rsin x sin &

= Rcos o= 2\/5, Rsin =6

" R=12+36 =48 = 43
tan o= \/g, a=60°

o y= 43 cos (x + 60°)

y (300°, 44/3)
0 ‘ X
(120°, —44/3)

3cosx—sinx=Rcosxcos a— Rsinx sin &

= Rcosa=\/§, Rsin =1
“R=+3+1=2

=1L =
tan = =, a= ¢

. /3 cos x — sin x = 2 cos (x+ %)

2cos(x+ £)=1

Ty= 1
cos (x + % 5
g _mT _mn 5t
XtE=3,2m-3=3,3
=n 3n
X= %2

6sinx+8cosx=Rsin (x + )
=Rsin x cos @+ Rcos x sin &
= Rcos =6, Rsin =38

* R=+36+64 =10

tan o= 3, o=0.9273

. 10sin (x +0.9273) =5
sin (x +0.9273) = 1
x+09273 =~ L, 21+ 2

6

Sn 13n
6° 6

x=1.69, 5.88

d 9sinx+4cosx=Rsin (x + @)

=Rsinx cos &+ R cos x sin &
= Rcos =9, Rsin =4

. R=+81+16 =+/97

tan = 2, a=24.0° (1dp)

9

o =97 sin (x + 24.0°)

yA

(66.0°, /97 )
ﬂ /.
0] \/ X

(246.0°, —+/97 )

b 2cosx—2sinx=Rcos(x+ )

=Rcosxcos &+ Rsinx sin &
= Rcos =2, Rsinax=2

~R=4+4 =8 =22
tan =1, a= %
", 2\/Ecos(x+ 7)=1
cos (x+ §)= ﬁ
x+ % =1.2094, 21 — 1.2094
=1.2094, 5.0738
x=042,4.29
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¢ 7sinx—24cosx=Rsin (x — Q) d 3cosx+sinx=Rcos(x— @)
= Rsinx cos &— Rcos x sin & =R cos x cos @+ Rsin x sin &
= Rcos =7, Rsin =24 = Rcos =3, Rsina=1
. R=/49+576 =25 ~ R=+9+1 =410
tan o= 2+, o=1.2870 tan =1, a=03218
. 25sin (x — 1.2870) - 10=0 . 10 cos (x—0.3218) +1=0
1 — =2 _ =__1
sin (x — 1.2870) = £ cos (x —0.3218) T
x—1.2870=0.4115,t—-0.4115 x—0.3218 =1 —1.2490, © + 1.2490
=0.4115, 2.7301 =1.8925, 4.3906
x=1.70, 4.02 x=221,4.71
e cos2x+4sin2x=Rcos (2x — @) f S5sinx—8cosx=Rsin(x— @)
= Rcos 2x cos o+ R sin 2x sin & = Rsinx cos o+ Rcos x sin &
= Rcosa=1, Rsinx=4 = Rcos =5, Rsin =8
o R=1+16 =17 " R=+25+64 = /89
tan =4, a=1.3258 tan =%, a=1.0122
.. J17 cos (2x — 1.3258) =3 .. /89 sin (x — 1.0122) + 7=0
cos (2x — 1.3258) = ﬁ sin (x — 1.0122) = —%
2x —1.3258 = 0.7560, 21 — 0.7560, x—1.0122 =-0.8360,  + 0.8360
2n + 0.7560, —0.7560 =-0.8360, 3.9776
=—0.7560, 0.7560, 5.5272, 7.0392 x=0.18,4.99
2x =0.5698, 2.0818, 6.8530, 8.3650
x=10.28,1.04,3.43,4.18
9 a sinx+cosx=Rsin(x+ q) b 4cosx—sinx=Rcos (x + @)

=Rsinx cos &+ Rcos x sin &
= Rcosa=1, Rsin =1

“R=1+1 =12

tan =1, a=45°
. N2 sin (x +45°) =1

sin (x +45°) = %

x+45=45,180-45
=45,135
x=0,90°

X 1 X — X
¢ cos 5 +5sin 5 =Rcos (5 — @)

=Rcos & cos o+ Rsin 3 sin

= Rcosa=1, Rsinax=5
. R=+1+25 =26

tan =95, a=78.69°
" V26 cos (£ —78.69°) —4=0
cos (3 —78.69°) = ﬁ
£ 7869 =-38.33
£ =40.36
x=80.7°

=R cos x cos @— Rsin x sin &
= Rcos =4, Rsin =1
- R=16+1 =17
tan o= &, a=14.04°
.. 17 cos (x + 14.04°) +2 =0
cos (x + 14.04°) = —ﬁ
x+14.04 =180 — 60.98, 60.98 — 180
=-119.02, 119.02
x=-133.1°,105.0°
d 6sinx+3cosx=Rsin(x + @)
=Rsinx cos &+ Rcos x sin &
= Rcos =6, Rsin =3
" R=+/36+9 =45 = 35
tan o= 1, a=26.57°

.. 3/5sin (x +26.57°) =5
sin (x +26.57°) = &
X +26.57=48.19, 180 — 48.19

=48.19, 131.81
x=21.6°105.2°
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<C3> TRIGONOMETRY

1 sec’x—1—secx=1 2 a 2cosx+5sinx

sec’x—secx—2=0
(secx+ 1)(secx—2)=0

secx=-1 or 2

cosx=-1 or &

x =180 or 60,360 — 60
x =60°,180°, 300°

a arctan 2x = %
2x = tan % =1
3

_ 1 B
x—mxﬁ—éﬁ

b 4sinxcosx=3cosx
cosx(4sinx—3)=0

cosx=0 or sinx= 2

x=90,360—-90 or 48.6, 180 —48.6

x = 48.6° (1dp), 90°, 131.4° (1dp), 270°

= Rcos x cos @+ Rsin x sin &
= Rcos o=2, Rsin =5
" R=+J4+25 =29 =539
tan o= 3, a=68.2
oo 2cosx + 5sinx =15.39cos (x — 68.2)°

V29 cos (x — 68.199) = 3

cos (x — 68.199) = % ~0.5571

x—68.199 = 56.145, -56.145
x=12.1,1243

sin (4 + B) =sin 4 cos B + cos 4 sin B

sin (4 — B)=sin A cos B—cos A sin B

subtracting
sin(4+B)—sin(4+B)=2cos 4sinB
let P=4+B (1) and Q=4—-B (2)

()+Q) = 24=P+Q :A:P;zQ

(1H)-2) > 2B=P-0 = B:P;Q

*. sin P —sin Q=2 cos PLZQ sin P;Q

sin4x—sin2x=0

Ax+2x . 4x—=2
2c0s === sin == =0

cos 3xsinx=0
cos3x=0 or sinx=0
3x =90, 360 — 90, 360 + 90 or x=0, 180
3x =90, 270,450 or x=0, 180
x =0, 30°,90°, 150°, 180°
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= TRIGONOMETRY Answers - Worksheet G page 2
5 a LHS=4sin? @ — 4 + cosec’ 8 coS x — sin x = R cos x cos &¢— R sin x sin &
=4(1 - cos® @) — 4 + cosec” 6 = Rcos =1, Rsina=1

= cosec” 0 — 4 cos® & =RHS . R=+1+1 :\/E
b i y 4 tan =1, o= 4
[} [}
Ji ik cosx —sinx + \/Ecos(Sx—%)=0
[} [}
| | V2 cos (x+ E)+ V2 cos Bx— £) =0
[} [}
0} i/ \i x 242 cos 4 cos aas REY )|
cos 2x cos (7 —x) =0
ii (0,5) cos 2x cos (x — 7)=0
iii 3+2secx=0 cos2x=0 or cos (x— 7)=0
_ 3 — 2 —
SeCX= —3, COSX= —% 2x—§,2n—%,2n+ %,4n—§
x=7—0.841, T+ 0.841 = 2.30, 3.98 orx-4=2.2n-%
. _ 3t S5m 7 _ 3
- (2.30,0) and (3.98, 0) [x to 2dp] x=F, 3,3, 3 or x— 4 =2,
_ 3t S5m 7
XS
7 a LHS= cos2x | 1 LHS = cos x cos 30 — sin x sin 30 + sin x

sin2x sin2x

_ cos2x+1

sin2x
2cos?x—1+1
2sinxcosx

2cos? x

2sinxcosx
_ Ccosx

sin x
= cot x = RHS
b cotx=6—cot’x
cot’ x +cotx—6=0

(cotx+3)(cotx—2)=0

cotx=-3 or 2

=_1 1
tan x 3 Or 5

x=m-0.3218, 21 - 0.3218
or 0.4636, m+ 0.4636

x=10.46,2.82,3.61,5.96
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3

= cosx - Isinx +sinx

B

= >cosx+ gsinx
2
= cos x cos 30 + sin x sin 30

=cos (x — 30)° =RHS

let x =45
cos 75° + sin 45° = cos 15°
*. cos 75° — cos 15° = —sin 45°
_ 12 _
——ﬁxﬁ = —5\/5
3cos (x+30)+3sinx—2sinx
=3cos(x—30)+1
—2sinx=1
sinx= —1

x=-30,30-180
x=-150,-30



\ C3 TRIGONOMETRY Answers - Worksheet G page 3
9 a=3 10 a LHS=1Z0=2sin’3)
1+(2c052§—1)
b sin x° + ¢ cos x° can be expressed in = 2sm22_
2c0s” 3
the form £ sin (x + @)° which will vary = tan’ g =RHS
between —k and +k b i letx= %, 17 cos =tan’> &
I+cosg 12
V3
-5 _2-\3_2-3
sat+tk=5anda-k=1,h =3 tan’ L = L = X
a and a ence a an” % 1+§ i
3+k=5 s k=2 :%:7_4\5
60+ =90 .. =30 ii tan2§=1 sec%
f(x) =3 + 2 sin (x + 30) seczg—l=l—sec§
=3+ 2 sinx cos 30 + 2 cos x sin 30 seczg+secg—2=0
=3+ /3 sinx + cos x (sec%+2)(secf—l)=0
.'.b=\/§,c=1 sec X =-2or 1
cos = =—1 or 1
x o_ =2
P F=5 or0
x=0, %
11 6 cot’ x — cosec x +5=0 12 a cos(4—B)=cosAcosB+sindsinB

= 6(cosec’x—1)—cosecx+5=0
6 cosec’ x —cosecx—1=0

(3cosecx+1)2cosecx—1)=0

=_1 1
cosec x T

for real x, cosecx| >1

*. no real solutions
cos S5y—cosy=0
-2 sin Sy% sin SyT_y =0

sin 3y sin 2y =0

sin3y=0 or sin2y=0

3y=0, 180, 360, 540 or 2y =0, 180, 360

y=20,60°,90°, 120°, 180°
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cos (A + B)=cos A cos B—sinAsinB
subtracting
cos(A—B)—cos(A+B)=2sinA4sin B

. sin 4 sin B = 5 [cos (4 — B) — cos (4 + B)]
1

1 + &) =
4sin(x+ ) e

4sin(x+ Z)sin(x— ¢)=1
2[cos T —cos (2x+ £)] =1
2[0—cos (2x + £)]=1

cos (2x+ £)=—7

6 3
— 2n 4An
3°°3
=n In
2x 2> 6
= In
X= %10



<C3> TRIGONOMETRY

Answers - Worksheet H

2

Cos x

m.

in x
sin x

|

Cos x

tanx = 3
x=56.3,56.3-180

x=-123.7°,56.3°

cot? @ —cot @ + 1+ cot’ 8=4
2cot?@—cot@—3=0
(2cot @ —3)cot@+1)=0
cot @ =—1 or 2

2
tan @ =—1 or 2

o=m— %2~ or 0.5880, 7+ 0.5880

6=10.59 (2dp), 3*,3.73 (2dp), =&

1 2+\/§ 4

i cosecd= ——=X

2-37 2443

2443

= =2+

4-3 2443
i cosec>A=2+3)

=4+43 +3=7+43

cot A=cosec’ A—1=6+4+/3
3(1 —2sin*x) —8sinx+5=0
3sin"x+4sinx—4=0
(Bsinx—2)(sinx+2)=0
2

sinx= £ or —2 [no solutions]

x=41.8,180-41.8
x=41.8°,138.2°

Il
w
N

2 sin @cos 30 + 2 cos @sin 30

=sin @ cos 30 — cos Gsin 30

\Bsin9+cos9=§sin9—%cos9
3

~=sin @ = =2 cos 6
2

sind __ 3

cosd

tan 6= —x/§

6=180— 60, 360 — 60
6=120°, 300°

v

/0 x

d %+2mmmx=0
Mwmx=—%

x=sin(-7)=-

1
V2
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‘ C3 TRIGONOMETRY Answers - Worksheet H  page 2
5 a 2sinx—3cosx a cos(4+B)=cosAcosB-sindsinB
= Rsin x cos @— R cos x sin & letA=B=§
= Rcos =2, Rsin =3 costcoszg —sinzg
. R=+4+9 =13 =3.61 costcoszg—(l—coszg)
tan o= 2, ar=0.983 cosx=2cos’ X —1
- 2sinx—3cos x = 3.61 sin (x — 0.983) _2SInG00Sy 30t ¥
1+ (2cos”3-1) 2
b min. value =-3.61 (3sf) mrl%i(;os% =3cot =
2cos” 3 2
when x—0.9828 = 3 x=5.70 (3sf) tan £ = 3
2 tan 3
¢ /13 sin (2x—0.9828) + 1 =0 tan’ 3 =
ﬁn@x—OQ&B)=—7%r tan £ = +/3
2x—0.983 =m+0.2810, —0.2810 g =60 or 180 —60
=-0.2810, 3.4226 g =60, 120
2x=0.7018, 4.4054 x=120°, 240°
x=0.35,2.20
7 a LHS=— —sin@ y4
siné ! !
_ 1-sin’@ | |y =1+ cosec x°
sin@ | i y=3sin x°
2 : HE
_ co.s o : 19} ! >
siné ! !
=cos @ X cf’ﬂ : :
sin@
=cos fcot @ 3sinx=1+ .1
sinx
=RHS 3sin®x—sinx—1=0
p 2 osinx 5o giny = 1EVIHI12 _ 15413
oS X oS X 6 6

2+sinx=2cos’x

2+ sinx =2(1 — sin” x)
2sinx+sinx=0
sinx(2sinx+1)=0
sinx=—1 or 0

X=T+ %,Zn—% or 0, T, 21

x=0,m, &, ”T“,21t

sin x =—0.4343 or 0.7676
x=-25.7,25.7-180 or 50.1, 180 — 50.1
x=-154.3,-25.7,50.1, 129.9
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= TRIGONOMETRY Answers - Worksheet H  page 3

9 a LHS=secx+tanx—tanx—sinxtanx 10 a 4sinx—cosx
= 1 ginxx Sox = Rsin x cos o— R cos x sin &
COosx COosx
)
= 1-sin'x = Rcos ®=4, Rsin a=1
COS X
2
=8 s R=\16+1 =17 =4.12
COSXx
=cos x tan o= %, or=14.0
=RHS oo 4sin x° — cos x° =4.12 sin (x — 14.0)°
b 2(1 + tan® 2y) + tan’ 2y = 3 b 2 — 95 14—
S x s x
tan’ 2y = 1 2—cosx+4sinx=0
tan2y=i% oo 4sinx®—cosx°+2=0
2y=Z%,n+ % or t- %, 2n— % ¢ /17sin (x - 14.04)+2=0
. 2
=2 3 It Lz sm(x—14.04)=—W
_ sn In 11 _
y=2, 3 I la x — 14,04 = 180 +29.02, 360 — 29.02

=209.02, 330.98
x=223.1, 345.0 (1dp)

11 a adding 12 a 3cos @ +4siné
cos (A+B)+cos(A—B)=2cos A cos B =Rcos fcos o+ Rsin @sin
let P=A+B (1) and Q=A4-B (2) = Rcos =3, Rsin =4
(1)+(2):2A=P+Q:A:% ~ R=+/9+16 =5
()-(2) = 2B=P-Q = B= % tan o= 4, a=0.927 (3sf)
s cos P+cos OQ=2cos P%Q cos P;Q 2. 3cos @ +4sin @ =5 cos (6 —0.927)
b 2cos 22 cos 5 +cos 2x =0 bi —4<f(8)<6
2 cos 2x cos (—x) +cos 2x =0 ii 1-5cos(260-0.9273)=0
cos 2x(2cosx+1)=0 cos (26 —0.9273) = 1
cos2x=0 or cosx = —% 20 —0.9273 =1.3694, 2 — 1.3694
2x=2,2n-2,2n+ 7, 4n— 7 =1.3694, 4.9137
orx=n—-%,n+% 260=2.2967,5.8410
- 3t Sn 7 _2n 4 -
x=2, 3, 3, ¢ or x=5, % 6=1.15,2.92 (2dp)
x=1 2t 3t 5t dx Tn ¢ y= 2

4° 3° 4° 4° 3° 4 y_m
TP: y= 2 whenx—0.9273=0
y=—%whenx-09273=mn

- (0.93, ) and (4.07,-2)
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