SADLER MATHEMATICS SPECIALIST
UNIT 2

WORKED SOLUTIONS

Chapter 9 Trigonometrical identities and

equations

Exercise 9A

Question 1

LHS=2co0s*0+3
—2(1-sin®6)+3
=2-2sin°0+3
=5-2sin’0
=RHS

Question 2

LHS =sin®—cos” 0
=sinf—(1-sin’0)
=sin0+1+sin0
=sinB(1+sin6)+1
=RHS

Question 3

LHS = (sin 6+ cos 0)
=sin?0+2sin0cos 0+ cos’ O

=sin0+cos? 0+ 2sin6cos O
=1+2sin6cos0O
=RHS
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Question 4
LHS=1-2sin0cos0
=sin?0+cos’0—2sin0cosO
= (sin®—cos0)’
=RHS

Question 5

LHS =sin*0—cos* 0
= (sin® 6 —cos’ 0)(sin® 0+ cos’ 0)
=(sin®0—cos®0)x1
=sin*0—(1—sin’0)
=sin*0—1+sin’0
=2sin*0-1
=RHS

Question 6

LHS =sin”0(sin®0-1)
= (1— cos? 9)(1— cos? 0 —1)
=(1-cos’6)(~cos’ 0)
=—-c0s*0+cos’ 0

=co0s*0—cos?0
=RHS
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Question 7
LHS =sin’0 tan?0
=sin%0.sin0
cos’0

B (1—00326).sin26

cos’0
_sin?0-sin*0cos’0
- cos’ 0
=tan’0-sin’0
=RHS

Question 8

LHS =(1+5in6)(1-sin6)
=1-sin’0
=1-(1-cos’0)
=1-1+cos’0
=cos’0-1+1
=(cos6+1)(cos6-1)+1
=RHS

Question 9
LHS =sinBtan 6+ cosO

=sin0sin0 +cos0O
cos0
_sin’6  cos6

S cos® 1
_sin0+cos’0
~ cosO

1

 cosO
=RHS
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Question 10
LHS:1+(1+tan26)
Ha
:1+(1+Sm26j
cos“ 0

[c0526+sin28]
—p| 222 T
cos“ 0

=1+ g
cos“ 0

=c0s%0

=RHS

Question 11

cos°0+2c0s0+1
sin”0
_ (cos@+1)°
- (1-cos?0)

LHS =

(cos6+1)*
(1-cos6)(1+cos6)
_CcosO+1

" 1-cos0
=RHS
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Question 12

sin® cosO
1-cosO sind

_ sin®0—cosB(1-cosh)
~ sinB(1-cosH)
_sin0—cos0+cos’ 0
~ sinB(1-cosh)
_ 1-cos6

~ sin@(1-cosh)
1

“sing

=RHS

LHS =

Question 13

_ 1-sinBcosO—cos’ O
~ sin?0+sinBcosO -1
~1-cos’0-sinOcos0
~ sin?0-1sin0cos0
_ sin?0-sinOcos0
~ —c0s?0+sin0cosh
_ sinB(sin6-cos0)
- cos6(—cosB+sin6)

LHS

=tano
=RHS
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Exercise 9B

Question 1

LHS=sin(360+ 6)
=sin360c0s 6 + cos360sin O
=0+sin6
=sin0
=RHS

Question 2

LHS = cos(360+6)
=€0s360c0s0—sin360sin 0
=c0s0-0

=C0s0

=RHS

Question 3

LHS =sin(360 - 0)
=sin360c0s6 —cos360sin6
=0-sind
=-sind
=RHS

Question 4

LHS = cos(360-0)
=€0s360c0s6+5sin360sin 6
=C0s0
=RHS
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Question 5

LHS =sin (A+ B) —sin(A-B)
= sin Acos B +cos Asin B —(sin Acos B —cos Asin B)
=cos Asin B + cos Asin B
=2cos AsinB
=RHS

Question 6

LHS = cos(A—B) +cos(A+ B)
= cos Acos B +sin Asin B +cos Acos B —sin Asin B
=2cos AcosB
=RHS

Question 7
LHS = 2cos(x —g)
7T . . T
= 2| c0S XCc0S—+Sin Xsin—
[cosxans vaimzang |
=2 ﬁcosx+£sinx
2 2

= J3cos x +sin x
= RHS

Question 8
LHS =tan (9 +%j

tan 0+ tan n
-4

1—tan(9tanE
4

_tan0+1
1-tan®
=RHS
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Question 9

s cos(A+B)
cos(A—B)
_ cosAcosB —sin Asin B

~ cos Acos B +sin Asin B
_ cosAcosB—sin AsinB cos AcosB +sin Asin B

cos Acos B ' cos Acos B
sin Asin B sin Asin B
=1-— ||+ ——
cos AcosB cos AcosB
= (1—tan Atan B)+(1+ tan Atan B)

_1-tanAtanB

1+tan Atan B
=RHS

Question 10
LHS = \/E(sin X —C0s X).sin(x +45°)
=(sinx—cos x)\/E(sin X C0S45° +C0S X C0s45°)

=(sinx—cos x)x/i(sin x%mos x%)

= (Sin X —cos X)(Sin X + oS X)
=sin® x—cos® X

=1-cos® x —cos” X
=1-2cos” X

=RHS
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Question 11
LHS = tan(e+%)

tan e+tanE
4

1-tan etanE
4

_tan6+1
1-tan©

sin® j(l_smeJ
cosO cosO

Esm(ﬂcos@} (cose sinej
_(
(

cos0 cos0
sinB+cos0) (cose+sine)
cosO—sin) (cose+sine)

_ sin0cos0+cos’0+sin’ 0+ cosOsinO
- cos’0-sin” @

_ 1+2sin0Ocos6

~1-sin*0-sin’0

~1+2sinBcos6

~ 1-2sin%@

=RHS
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Exercise 9C

Question 1

a

sinAzg.'.cosA:_i K
5 5
sin2A =2sin Acos A
31
5 5
24
25

cos2A=1-2sin’* A

2
:1_2(§j
5
18

—1-==
25
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Question 2

Given tanB =i,
12

then sinB = 5 and cosB = 12
13 13

sin2B =2sinBcosB

et

cos2B =2cos*B -1

2
13

_sin2B

" cos2B
120 119
169 169
120

119

tan2B

© Cengage Learning Australia Pty Ltd 2019

-

13

N

11



Question 3

a
6sin Acos A
=3x2sin Acos A bb
=3sin2A

b
4sin2Acos2A
=2x2sin2Acos2A
=2sin4A

c
sin— cos—
=_x2Sin— coSs—
==sin A

Question 4

a
2c0s’>2A—2sin?2A
=2(cos*2A—-sin*2A)
=2C0S4A

b
1—25in2(AJ

2
=CoS A

c
2c0s’2A-1
=CO0S4A
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Question 5

Given cos0 = _—24,

then sinezl and tanez—l 7

25

25 24 24
a

sin20 =2sin0cos0

A%
25)\ 25
3%

625

€0s20 =2c0s*06—1

2
—2( 2] -
25

sz
625

_sin26
c0s20

625 625
336

527

tan 20

Question 6

N

\

4sinxcosx =1

0““-‘

2(2sin2x) =1 /
2sin2x =1 kj
1

sin2x==—
2

2x =30°,150°,390°,510°
X =15°,75°,195°,255°
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Question 7

sin2x+cosx=0
2sin xcosx+cosx=0
cosx(2sinx+1) =0

cosx=0 or sinx=—-=

x=-90°90° or x=-150°-30°
. Xx=-150°,-90°,-30°,90°

Question 8

2sin2x—sinx=0
2(2sinxcosx)—sinx =0
sinx(4cosx—1)=0

. 1
sinx=0 or cosx==—

X =0°,180°,360° or x=75.5°284.5°
.. X=0°,75.5°180°,284.5°,360°

Question 9
2sin XC0S X = C0S 2X 0<x<2n
Sin 2X = coSs 2X 0<2x<4x

sin2x  cos2X

COS2X  COS2X
tan2x =1

O
[EEN

1I3TC

2X = —
"4 4
nt 13

ooI?—1 4>|:1
(o]
[

SN

'8’ 8
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Question 10

cos2x+1-cosx=0
2c0s’ x—1+1-cosx=0
cosx(2cosx—-1)=0

1
cosx=0 or cosx=§
T 31 T 5¢
X=—,— 0f X=—,—
2 2 3 3
. x=E X 3 on
T 3'2'2'3
Question 11

cos2x+sinx=0
1-2sin®x+sinx=0
2sin®x—sinx—1=0
(2sinx+1)(sinx—-1)=0

. 1 .
sinx=—— or sinx=1

5t =
=—— - 0r X=—
6 6
_.5n nmm
6 62
Question 12

2sin® X +5c0s X +Cos2x =3
2(1—cos® X) +5c0s X +2c0s* X —1=3
2—2c0s’ X+ 2c0s*x+5c0sx—1=3
5cosx=2

cosx=04
.. X =66.4°,293.6°,426.4°
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Question 13
LHS =sin20tan 6

=2sin0cosH sind

cos0
=2sin’0
=RHS

Question 14

LHS = cos6sin 26
=C0S0 2sin6cosO
= 2sinfHcos’ 0
=2sin6(1-2sin’0)
=2sin0-2sin0
=RHS

Question 15

_1-cos26
 1+c0s20
1-(1-2sin’0)
~ 1+2c0s’6-1
_ 2sin’0
 2c0s20
=tan’0
=RHS

LHS
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Question 16

LHS =sin® tang

. 0 6 . 0
=2sIn— coS— Sin—
2 2 2

0
COS
2

=25in29

= 2(1—c0529j
2

= 2—200529
2

=RHS

Question 17

LHS =sin46
=2x2sin26c0s 20
= 4ssin O cosH(cos’ O —sin®0)
=4sin0cos’ 0 —4sin*0cos o
=RHS

Question 18

sin20—sin©®

1-cos6+cos26
_ 2sinBcosO-sin6
 1-c0os0+2cos’0-1
_ 2sin0cosO-sin®
~ 2c0s*0—cos
_ sinB(2cos0-1)
_cose(2cose—l)
=tano
=RHS

LHS =

© Cengage Learning Australia Pty Ltd 2019

17



Question 19

LHS =cos40
=2c0s°20-1
=2(2c0s?0-1) -1
=2(4cos*0—4cos*0+1) -1
=8c0s*0—-8cos’0+2-1
=1-8co0s*0+8cos* 0
=RHS
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Exercise 9D

Question 1
V3 +47 =5

5(%C089—%Sin Gj =5(cosacosO—sinasin )

cosa:E,sina:E: a =53.1°
5 5

3cos0—4sin6 =5cos(0+53.1)°

Question 2

V122 +5° =13

13(Ecose —isin BJ =13(cosa.cosO—sinasin®)
13 13

cosa =E,sina =£:>0L= 22.6°
13 13

12c0s0—5sin6 =13cos(6 + 22.6)°

Question 3

47 +3 =5

5(%cose+§sin 9] =5(cosacos 6 +sin a.sin0)

cos o :ﬂ,sina:§:> a=0.64
5 5

4.c0s0+3sin =5co0s(60—0.64)
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Question 4

7?4247 =25

25 lcose+ﬁsin 0 |= 25(cosa.cosO+sin a.sin 6)
25 25

cow:l,sina:ﬁ: o=1.29
25 25

7c0s0+24sin6 =25c0s(6-1.29)

Question 5

V5% +12° =13

13(%sin 6+%cos 0) =13(cosa.sin 6 +sin acos0)

cosoczi,sinoc =E:> o=67.4°
13 13

5sin0+12cos0 =13sin(0 +67.4)°

Question 6

NT?+24% =25

25(2l55in e+§—gcose) = 25(cosasin 0 +sin a.cos0)

COSa:l,sinazﬁ: a=73.7°
25 25

7sin 6+ 24c0s0 = 25sin(6+ 73.7)°

Question 7

J4*+32 =5

5(gsin e—gcose) = 25(cosasin ® —sin a.cos 0)

COSazi,Sin(x :E: a=0.64
5 5

4sin6—3cosO =5sin(0—0.64)
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Question 8

22 4+3% =413

2 . 3 . .
13(—=sIin0 ——=c0s0) =+v13(cosasin®—sino.cosO
v (T3 3 ) =~V13( )

c050c—i sina—i:a—098
V13’ J13 '

2sin0—3cos0 =+/13sin(0 —0.98)
Question 9

4sin®—3co0s 6 =5sin(60—0.64)

25in©—3c0s 0 = /13sin(0 —0.98)
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Question 10

a

Rcos(6—a) = R(cosOcosa +sinBsina)

R=v12+1> =2

7

. 1 I
cosa=Sina=— = o =—

NG

..C0S0+sinf = ﬁcos(e—g)

cos0+sin0 = ﬁ(icos(ﬂisin 6]

Maximum value of cos(e—%) =1
\Ecos(e—%) -2

Maximum occurs when cos(e—ﬁ) =1

T
(e—z)ZO

o=
4
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Question 11

Rcos(x—a) = R(cosxcosa +sin xsina)
R=+32+4% =5

3cosx+4sinx = 5(§cosx+%sin X)

COSOL:E,sinoazi = a=0.93
5 5

3cos x+4sinx =5cos(x—0.93)

5c0s(x—0.93) =2
cos(x—0.93)=0.4
x—0.93=1.16,5.12
x =2.09,6.05

Question 12

Rcos(x—a) = R(cosxcoso +sin xsina.)
R=+10*+5* =55

5c0s X +10sin X = Sﬁ(icosmﬂsin xj

5.5 55
coso =—— Sina—ﬂza—l 107
55 5.5 '

508 X +10sin X = 5v/5 cos(x —1.107)

55 cos(x—1.107) =8
cos(x—1.107) = 8

55

x—-1.107 =+0.773
x=0.33,1.88
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Question 13

Rcos(x—a) = R(cos xcoso. +sin xsino.)
R=+2?+5 =29

5cosx+2sinXx=+/2 ( COS X +——Sin xj

/2 r
c050c—i Sinoc—i:>0,—0381
V29 J29 '

-.5cosx+10sinx = \/ﬁcos(x —-0.381)

V29 cos(x —0.381) =3

3
cos(x—0.381) =—
\29

x—0.381=0.980,5.303
X =1.36,5.68
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Exercise 9E

Question 1

secx=2

ol

o
'3

Question 2
3cosec’x = 4
cosec’x =

1 —
sin? x

sin?x =

Alw w|ls~ WA
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Question 3

sinxsecx—3sinx=0
sin X )
———-3sinx=0
COoS X

sinx(_1 -3)=0
COSX
] 1
sinx=0 or ——-3=0
COS X

1

X =0°,180°,360° or =
COS X

3

1
COSX =—

X =70.5°289.5°
- x=0°,70.5°180°,289.5°,360°

Question 4

secx(3—secx) =tan® x—1
3secx—sec’ x =sec’x—1-1
2sec’x—3secx—2=0
(2secx+1)(secx—2)=0
2secx+1=0 or secx—2=0

1
SECX =—— secx =2
2
1 _ 1 1,
COS X 2 COS X
1
COSX =—-2 COSX =—
2
no such x X =160°
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Question 5

5cosx =secx

1
5cos X =—
COS X
1
cos® X ==
1
COSX =+—
J5

X =63.4°,116.6°,243.4°,296.6°

Question 6
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Question 7

sec® X +Secx =2
sec’x+secx—2=0
(secx+2)(secx—1)=0
secx+2=0 or secx-1=0
secx=-2 secx=1
1 1

- =2 = =1
COSX COS X

1
COSX=—— cosx=1

X =120°,240° X =0°,360°
- X =0°120°,240°,360°

Question 8

2cot? x+5cosecx—1=0
2(cosec’x —1) +5cosecx—1=0
2cosec’x —2+5c0secx—1=0
2cosec’x +5cosecx—3=0
(2cosec x—1)(cosec x+3)=0
2cosecx—1=0 or cosecx+3=0

1
cosecx=§ cosec X =-3
. S
sinx 2 sin X
sinx=2 sinx=—1
3
no such x x=3.48,5.94
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Question 9

RHS =5sin*6 cot® 0 +sin”0
cos’ 0
sin’®
=c0s’0+sin’0
=1

=LHS

=sin’0

+sin%0

Question 10
LHS = cot® 6(1—cos® 0)

= c0s’0 sin’0

Question 11

LHS=1+cot* 6
=cosec’x
1 cos’x
" sin®x cos?x
_cos’x 1
" sin®x cos? X
=cot? 0 sec’ 0
=RHS
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Question 12

LHS =(sec6—1)(cosech +cot6)
=secH cosecH —cosecH +secH cotO—cotO
1 1 1 1 coso B cos O

"~ cosOsin® sin® cosOsin® sind
:1 1_1+1_cose
cosOsin® sin® sin® sinoO
1 1 cosO

~ cosOsin®  sind

~ 1-cos’0

~ cos0sing

_sin’0

~ cos0sing

_sin®

oS0
=tan o

=RHS

Question 13

LHS =tan*0-1
= (tan?0-1)(tan* 0 +1)
=(tan?0—1)sec’ 0
=tan®0sec’ 0 —sec’ 0
=RHS
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Question 14

1+sin6

1-sin®
_ (1+sin0) (1+sin0)
~ (1-sin®) (L1+sino)
_sin®0+2sin0+1
~ 1-sin?0
_sin0+2sin0+1
- cos? 0

sin0  2sing 1
" cos?6 " cos’ 0 " cos’ 0

LHS =

:tanze—FZtanes—}——+secze
cos0

=tan®0+2tan0secOH +tan’0+1
=2tan?0+2tanO0secO+1
=RHS

Question 15

1+sin0

1-sin6
_ (1+sin6) (1+sin0)
" (L-sin@) (1+sin6)
_1+2sin0+sin’0
~ 1-sin%0
_1+2sin0+sin’0
- cos? 0

sin“e  2sin6 1
BT L D R

cos°0 cos“6 cos 0
=tan® 0+ 2tan0secH +sec’ O
=RHS

LHS=

© Cengage Learning Australia Pty Ltd 2019

31



Question 16

1+secO

1-secO
_ (1+secO) (1+sech)
~ (1-sech) (1+sech)

_sec’0+2secO+1
~ 1-sec’0
_sec’0+2secO+1
~ 1—(tan?0+1)
_sec’0+2secO+1
- —tan’0
sec’® 2seco 1
T tan?6  tan?6 tan’@
2 2
__ 12 cgsze_ 2 C?SZO—COIZO
cos“ 0 sin“® cosO sin“ 0
=- .12 - _2 0959_(0086026_1)
sin“® sinB sinoO
= —cosec’0 — 2cosech cot O — cosec’0 +1

LHS =

=1—2cosec?0 — 2 cot OcosecH
=RHS
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Exercise 9F

Question 1

C0S3XCO0S 2X = %[cos(Bx +2X) +C0s(3x — 2x)]

1 1
=—C0S5X+—C0S X
2 2

Question 2
. . 1
2sin3xsinx = E[cos(Bx —X) —€os(3x + X)]

= icos 2x—lcos4x
2 2

Question 3
. 1. .
Sin7XCcos X = E[sm(7x+ X) +sin(7x—x)]

:lsin 8x+£sin 6X
2 2

Question 4
. 1. .
cos3xsin X = E[sm(3x+ X) —sin(3x—x)]

= lsin 4x—lsin 2X
2 2

Question 5

5X + X 5x—x
cosSx+cosx:2cos[ > Jcos( > j

= 2C053XC0S 2X
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Question 6

[ Bx+x) . (5x—X
cosSx—cosx=—23m( 5 jsm( 5 J

=-2sin3xsin 2x

Question 7

Sin6X +sin2x = 25in(6X;2chos(6X;2Xj

=2sin4Xxcos2x

Question 8
sin5x —sin3x = 2C03(5X+3Xj8in(5x—3x)
2 2
=2c0s4xsin x
Question 9

sin 75°c0s15° = %(sin 90° +sin 60°)

Ne

1 3
=—1+—
2( 2)

_2+«/§

4

Question 10

sin 75° +sin15° = 2sin 45°cos 30°

512
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Question 11

4%(sin 9 +8in5x) = v/3 + 2sin 9x (0° < x <180° — 0° < 5x < 900°)

2sin9x +2sin5x = \/§+25in 9x
2sin5x = \/§
J3

Sinbx=—
2

5x =60°,120°,420°,480°,780°,840°
X =12°,24°,84°,96°,156°,168°

Question 12

sin 7x +sin 3x = sin5x 0<x<mt—>0<2x<21 & 0<5x <57)
2sin5xc0s 2x = sin5x
2sin5xcos2x—sin5x =0
sin5x(2cos2x-1) =0
sin5x=0 or 2cos2x—-1=0

5x =0, r, 2n,3n, 41,5t or cos2X 2%
XZO,E,EF—R,E,R 2x:£,5—7T
5 5 5 5 3 3
T bn
X=—,—
6 6

Question 13

sin3x—sinx=0

2c0s2xsinx=0

cos2x=0 or sinx=0

2x =90°,270°,450°,630° or x=0°2180°,360°
X = 45°,135°,225°,315°

. x=0°,45°135°180°,225°,315°,360°
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Question 14
Sin5xcos3x =Ssin6xXcos 2x
%[sin 8X +5sin 2x] = %[sin8x+sin 4x]

sin8x+sin2x =sin8x +sin4x
sin2x =sin4x
sindx—sin2x=0
2cos3xsinx =0
sinx=0 or cos3x=0

51 3n wm m 3w 5¢.
X:_TE,O,T[, or 3X:__)__1__$_1_1_
2 2 22 2 2
o ot M m T Om
6 2 6626
50 mw =®w .m m 5n
X__nl__l__l__!ol_l_!_ln
6 2 6 62 6
Question 15
LHS — sin A+sinB
cos A+cosB

. (A+B A-B
2sin CoS
B 2 2
A+B A-B
2C0s cos
2 2
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Question 16

sSin 7X +sin 3x

LHS = /2 cos(2x— 1) -
( 4) 2sin5x

2sin5xcos 2x

:\/E(c052xcosﬁ+sin 2xsin£j— -
4 4 2sin5x

= ﬁ{gcos 2x+%sin 2x]—cos 2X

=C0S2X+Sin2X—Cc0os2X
=sin2x
=RHS

Question 17
LHS = cos8Acos2A—cos7Acos3A+sin5Asin A

:%(coleAJrcosGA)—%(60310A+C034A)+%(C°S4A_C°SGA)

= lcoleA+10036A—£coleA—lcos4A+1cos4A—lcos 6A
2 2 2 2 2 2

-0
= RHS

Question 18

LHS =4sin3Asin2Acos A
=4sin2A B(sin 4A+sin 2A)}
=2sin2Asin4A+2sin’ 2A
= ZB(COS 2A—cos6A)}+ ZE(cosO—cosAA)}

=C0S2A—-Cc0S6A+cos0O—cos4A
=1+Cc0S2A—-CcoS4A—CcoS6A
=RHS

© Cengage Learning Australia Pty Ltd 2019

37



Exercise 9G

Question 1

sinx=0.5
X =30°,150°
30°+360n°
X = ,Ne
150°+ 360n°

Question 2
cosx=1
X =0°
Xx=360n°,neZ

Question 3

1
tanx=——

V3
x =-30° (closest solution to 0°)
x=-30°+180n°,n e Z

Question 4

sin(2x+30°)=1
2x+30°=90° +360n°
2x = 60°+360n°
x=30°+180n°,neZ
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Question 5

cos(3(x—20°))=0.7
3(x—20°) = +45.6°+360n°
X—20°=+15.2°+120n°
4.8°+120n°
= ,ne
35.2°+120n°

Question 6

tan(2(x+10°))=0.8
2(x+10°) =38.66°+180n°
Xx+10°=19.3n°+90n°
Xx=9.3°+90n°,neZ

Question 7

4sinxcosx =-1
4B(sin 2X +5sin 0)} =-1

2(sin2x+0)=-1

sin2x=—l

2

2x:7—7E 2 n,1—+2nn
6
Ve
—+ 7N

X = 12 neZ
11x
—+7Nn
12
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Question 8

sin® x +sin xcos” X = coSs X
sin®x +sin xcos® x—cosx =0
sin x(1—cos® X) +sin xcos” x —cos x =0
Sin X —sin X cos® X +Sin X cos® X —cos X = 0
sinx—cosx=0

sSin X = cos X
sinx _ CosX
COSX  COSX
tanx=1

T
X=Z+nn,neZ

Question 9

cos®x—sin®x =1
1-sin®x-sin®x =1
1-2sin’x=1
~2sin’x=0
sinx=0
sinx=0
X=0+2nn,t+27nNn, neZ
=7mn, heZ
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Question 10
Sin2xcos X+ cos2xsinx=0.5
%(sin 3x +sin x)+%(sin 3x —sin x) =0.5
—sin 3x+£sin x+£sin 3x—£sin x=0.5
2 2 2
sin3x=0.5

3x:£+2nn,5—n+2nn,n Y/
6 6

T 2%
_+_

X= 18 3 .neZ
5_7'[ 2
18 3

Question 11

cos(4(x-1)=0.8
4(x-1) =+0.64+2nn,ne”Z

x—1:i016+gmnez

0.84+2Ln
2

X = neZ
1.16+2n
2

Question 12

2sin3xsinx+cos4x=0.5

ZE(COS 2x—cos4x)} +c0s4x=0.5

CoS2X—cos4x+cos4x=0.5

cos2x=0.5

2x:ig+2nn, neZz

T
X=i€+nn, neZ
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Question 13

T
cos(3x——=)=0
( 4)

3x—£:i5+2nn, neZ
4 2

3X=—£+2nn, 3—n+2nn,neZ
4 4

T 27
——+—n
X = 123 , heZ
T 2%
~+-=—n
4 3

Question 14

sin(%(3x—1)) ~0.25

%(3x—1) ~0.25+27n,2.89+ 21N, n € Z

3x-1=2(0.25+27n), 2 (2.89 + 21n), n e Z
T T

=1+8n,3.68+8n, neZz
TT

3x=1.32+8n,4.68+8n, neZ

0.44+§E
3

X= neZ

1.56+8—n
3
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Exercise 9H

Question 1

a Amplitude=3..a=3
Period : 2n..b=1
y =3sinx

b Amplitude=4..a=4
Period : 2n..b=1
y =4sin x

c Amplitude=3..a=3
Period : 2x..b=1
y =-3sinx

d Amplitude=4..a=4
Period: 2rn..b=1
y =—4sin x

Question 2

a Amplitude=3..a=3
Period: Z£=n..b=2
y =3sin 2x

b Amplitude=4..a=4
Period: 22 =3rn..bh=2
y =4sin(x)

c Amplitude=4..a
Period : 4£=5..b =2
#X)
d Amplitude

=5.a
Period : £ =6..b=
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Question 3

a Mean value=2..d =2
Amplitude =3..a=3
Period : 2= =2n..b=1
y=2+3sinx
b Mean value=-2..d =-2
Amplitude=4..a=4
Period : Z2=2n..b=1
y=-2-4sinx
Question 4
a Amplitude=3..a=3
Period : &= =2n..b=1
sint=0.c=—=
2 2
. I
=3sin| Xx——
! ( 2j
b Amplitude =4 ... a=4 or Amplitude =4 .. a=4
Period: &£=2n..b=1 Period: &£=2n..b=1
sin(—z):o.'.c:E sint=0..c=——
2 2 2 2

. T . T
=4sin| X+— =-4sIin| X——
y ( 2) y [ 2)
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Question 5

a Amplitude=5..a=5
Period: 22 =8..b=%
sin(2)=0..c=-2
y =5sin(%(x-2))

b
Amplitude=4..a=4
Period : 22=10..b=%
S|n(3)_0..c:—3
y =4sin(£(x-3))

Question 6

a Amplitude = (102 4) na=3
Period : 4£=8..b=%
Mean value = (4+210J =7..d=7
sinl)=7..c=-1

. T

y:3sm(z(x—l)J+7

b Amplitude = (9—;5)) =2:a=2

Max value occurs when x = 25
Next min value occurs when x =55
This difference of 30 represent half a cycle

Period : 22=60..b=%
Meanvalue=7..d =7

sin(l0)=7..c=-10

. T
=2sin| —(x-10 7
y (30( )J+

© Cengage Learning Australia Pty Ltd 2019

45



Question 7

a:(17—7j:5
2

d :(17+7j:12
2
27

Period: 2—n =365..b=—
b 365

Graph starts at mean value ..c=0

h =55in[2—nt)+12
365

Question 8
16-4
a=|—— =6
2 ( 2 )
d=(16+4j:10
2
Period: E:12_5_-,b:4_“
b 25

Graph starts at min value ..c=0

d=-6 cos(ﬂtj +10
25

16-4
a=| —— :6
o o)
d=(16+4)=10
2
Period: E =125..b= 4_“
b 25

125

Graph has a mean value whent = e SLC=——

d =6sin ﬂ(t—éj +10
25 8
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Question 9

a:[gj:B
2
g :(9+3j:6
2
Period: E:G.'.bzﬁ
b 3

Graph has a max value whent=2..c=-2

h= 3003(%(t—2)j+6

a=(—9_3j=3
2
g :(9+3j:6
2
T

Period: E: 6...bh=—
b 3

Graph has a mean value 1.5 seconds before the first max
i.e.whent=0.5..¢c=-0.5

h:SSin[g(t—O.S)j+6
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Miscellaneous exercise nine

Question 1

\/Esin5x:1

sin5x=i

2
x=—, 5 2 =F =%

Question 2

0530 = cos(20+6)
=€0S20c0s0—sin20sin 6
= (Zcos2 6—1)0059—25in 0cos0sino
=2c0s’0—cos0—2sin’0cosO
=2¢0s°0—cos0—2cos0(1-cos’ )
=2c0s°0—c0s0—2cos0+2cos’H
=4c0s’0—3c0s0

Question 3

25in Xcos X = /3 — 24/3sin?
sin 2x = /3 cos 2x
sin2x
COS2X
tan2x =+/3
2x =60°,240°,420°,600°
x =30°,120°,210°,300°
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Question 4

tan® x =3(secx—1)
sec’ x—1=3secx—3
sec’x—3secx+2=0
(secx—1)(secx—2)=0
secx=1 or secx=2
1 1

1
cosx=1 cosx:E

Xx=0 x=—£,E
33
X=—£,O,£
3 3
Question 5
4sin3xcosx=\/§+23in2x
4[ 4(sin 4x+sin 2x) | =+/3 +2sin 2x
25in4x+25in2x:\/§+23in2x
25in4x=«/§
sin4x:£
2
T 27
4AX = —,—+ 27N, nNeZ
3 3
T ™n
_+_
X= 122 neZ
T n
_+_
6 2
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Question 6

a R? =7%2+10% Rsin(6-o)=R(sinBcoso —cosOsina)

R = /149 7sin0—-10cos0O = RsinOcoso —RcosOsina
J149coso =7 10 =+/149sina

7 . 10
COSOl = — singL = —
/149 149
10

tano =—
-

o =0.96

. 7sin0—-10co0s6 = /149 sin(6 —0.96)

b \/149sin(6 —0.96)
Minimum value of sin(6—0.96) = -1

. minimum value of /149 sin(0 —0.96) = —/149

sin(06—-0.96) =-1

6—0.96=3—7T
2

9=3—n+0.96
2

=5.67

Question 7

a, b

27.2-17
Aa=—-=
2

d :Mzzz.l

5.1

2 19 pT
6

b
c=-10

T-= —5.1sin%(x—10)+ 22.1= 5.1sin%(x—10)+ 22.1
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