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Y |

Sub-Section [4.2.1]; Fi

Question 1

Find a general solution for x in the fc

Head Tutor's Comment: For general solutions, answers may not

necessarily look the same, but if the same values are

represented then it is fine. i.e., As long as the general coefficient
of km is the same number (can be positive or negative since k is
all integers e.g,, if a solution has 2k then —2km is also fine) and
the solution can reach the fixed value, then the general solution

is valid (e.g —g + 2km is the same as HT” +2km as well as — =

2km).

131

. T 1
a. sm(x——)z—
3 2

Reference angle: g, 5?"
T T 5n
X —§=g+2kﬂ,?+ 2km,k €Z
T 7T
SX = E + Zkﬂ,? + 2kn

b. cos(2x) = —;

Reference angle: 2?”43—”
2T 41
2x = ?+ 2kn,?+ 2km,k €Z
T 21T
n2x = 3t kn,? + km

c. tan(—x) =1

Reference angle:g

T
—x=Z+k7T,kEZ

x=— —kn
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3
Reference angle: ?”

x 3m
—=—+42kn, k€’

2 2
x = 3w+ 4kn

e. cos(x+m) =0

3
Reference angle: ;—t 7”

T 3 T
x+n==+2kn,—+2kn==-+kn k€’
2 2 2
——E+kn
=73

f. tan(3x) =+/3

VA
Reference angle: 3

s
3x=§+kn,kEZ

X:§+§TL’

Space for Personal Notes
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Question 2

Find a general solution for x in the following expressions:

a. 2sin (—3x - g) =

V3

NN

b. —cos (Zx +§) =

cos(Zx +g) = —%

o+ T2 A ok T ok ke
X 3— 31T 7'[,3 T,
2x =§+2k7'[,7'[+ 2km

=L kst k
x—6 5tk

C. 1—tan(nx+§)=0

tan (nx + g) =1
s

T
—=—+kmkeZ
7Tx+4 4+ T,

x = km
x=k
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d. —3sin (%x +§) =§

) (3 +n>_ 1
Sin 2x 3 = 2
St BT ok 2 sk k ez
2¥ T35 7% s T
3= 4 ok, 2 4 2k
SX =7 T T
= Lk ok
X = 9 3 T, T 3 T
e. 4cos(—nx—§)+2=0
T 1
COS (—T[x —E) = —E
T2 o ok k ez
X =S = T3 T,
= ok 4k
mx =~ T, T
AR
YT T T

&

f. %tan (—2x +72—t) =——

T
tan(—2x +E)=—\/§
2+ nker
XT3 T

20 =k

X = 6 T

_ Tt k
=T o
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Question 3 )

Solve the following equations under their domain restrictions. Express your answers as general solutions.

a. sin (—Zx + l—t) = ? x € [0, )

3
—2x+Z Z+2k7‘[z+2k7‘[
—2x = ZkTL’,E + 2km

T 3
x= —kn,—Z —kr = —kn,T —km, k€ Z~ U {0}

b. —2cos(3x +§)+1 =0,x € (—x,0]

os(3x+ )

T

3x +g=§
+

3x =

51
+ an,? + 2km

3T
2k7‘[7+2kﬂ'
x= 4 Z Iyl k ke -
*= 18 3”2 o

NO'\I:I

C. tan(—?——) V3, x € [-2m, )

5x rt_n_l_k
3 3 37

—S5x —m=m+ 3km
—5x =2n+ 3k

2 3
X = —?—gkﬂ,k S/ U{0,1,2,3}
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Question 4 Tech-Active.

a. sin (3x —E) = g x € (0, )

Solve the following equations under their domain restrictions. Express your answers as general solutions.

] . m 42
Assuming [x > @, Solve [S:.n [3x - ;] = T, x]] // Expand
n o 2nm 1 n o 2nm 17
X == £ if ey cZ8lic)<® ;, x> —-— - o ifcg eZ&Rey<-1;}
6 S 3 4
T = |
solvv|si1|| 3 x —E’—L,\h.n =0
Vo 4] 2]
(2n1-1) 7 ) . [4-ni+1)-n )
y= and 2-nI-1=0 and ni=1 or.\—f and 4- nt+1>0 and n120
')
solve (sin(3x-n/4)=v2/2,x) | x>0
{X>0 and x 2'x‘cunstn(])+xlx>u and X=2'n°constn(2) +£]
3 3 3 B
om 23‘: H+2k L et
X = g § ﬂ',g g W.KE &L

b. cos (Zx +§) = —%, X € (—0,0)

Assuming[x < 8, Solve [Cos [2 Mo+ E] = -%, x] ] /[ Expand

-’Ix—:r —-me 'fciezﬁ:&clai\-, Ix+ -—-rmey ife,cZ8&ec; =0
al 6 J7 7

= -l kmk et

X = ? T, E T, E £
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c. tan (—32—x +§) =1/3, x € (—o0,—2m) U (3m, )

Assuming [x <-2m, Solue[Tan[

= X .ﬂ]
6

-— = =

A3, x]] // Expand

or moo2ne 17
-L-:\x-.- o if e ez & cyz3 JI

3x m
Assuming |x > 3 m, Snlve[Tan[-— +—| = ‘\E, :-r.]] // Expand -

2
rf mo2mey 11
11x=> -—- ifegeZ8bcy=-5,;
. L 9 3 41

T 2
x:—ﬁ—gkn.ke{—M.S]u[E.M}

Space for Personal Notes
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Sub-Section [4.2.2]): Solving Hidden Quadratic Equations for

Trigonometric Functions
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Question 5

Solve the following equations for x.

a. sin?(x) —2sin(x) +1=0

let o= sial)

Y

at-2a+lz0
(a-N*=0
oz |

™
ssinla)z 1 o xzFHMT, ke

b. 2cos?(x) —cos(x) —1=0, x € [0,27]

let a=cs
2¢2-a-1=0

(Qa+)(a-0=0

2,
L ir 3y
@3()==F, 1| =yx:z"g YT, FTUT, kT u e

1T uw
beneen £0,2%): a: 3, 3
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c. tan?(x) —3=0

at-3=0

. :L';% kT,

let a = toa()

(a- ) a+)=0

oz = J3 D 1oz §3

PNy

3—4-&11'. ke

Question 6
Solve the following equations for x.

a. 2sin?(x) + 3sin(x) — 2 =0, x € [-27,0]

let o= siabx)

2t +30-2=0

Qa-Dla+2)=0

TRy
beaween L[-27,0): -5, &

0z 3,-2 =3 sialn)=g,-2
but  sinlx)£-2 since ronqe i

sT
Dz E42KT, 5 T, Ke &

aw

-,
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b. Cosz(x—g) —3cos(x—73—T)+2 =0

let oz ¢os -'-;-)

a*-3a+2z0

(a- D(a-D=0

0L, Dyl t,2

@std$d a5 ronge o L-4, 1))

22k k e

c. tan? (x +§)+tan(x +§) =0

et o= tonlx+ )

a+aczo0

alat1)=0

a: -0 =) ton(x+ 2)=, 0

3T
T g kT, T ke

N E]

S+

<4

ee K=

“WT, -!l.-c-k‘ﬂ'

Space for Personal Notes
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Question 7
Solve the following equations for x.

a. 2sin?(x) +3sin(—x) +1 =0, x € [-m, 7]

2sin? () +3 sial-20)+ | =25(n2 (a) - 35 tx) +|

let a=sSca(x)

(2a-1)a-nN=0

] L
Q7,1 =) Sinb= 3, |

ST
Du:§em Taun Ttk ez

T sT
between LT, T): %%, 75,

)

V) )

b. 2c052(§—x)—cos(x+§)—1 =0

205 (11. -%)- oy (n + 1{) =12 Lsint k) - (- scatx)) -\

2sint bx)+ stale) -\

let o= sinkn)

?.a'-mq:o

(2a-Dla+1)=0

Haz-L,3 3 siat)=-1, 5

T i3
x> T2k, ¢+ 2kT, T +2um
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C.

tan?(x) + cos?(x) +sin?(x) =2,x <0

ton? (x)+ w3l + sint) = 2
|

tont(x)+1=2

toatix= |

tonly= 1\

LA kT, 2T kT ke

Az «

gld

os ‘:

+%T\'

Question 8 Tech-Active.

Solve the following equations for x, giving answers that are not a rational multiple of 7z to 2 decimal places.

. T . T T 3T
a. 3sin?(2x ——) +551n(2x ——)+ 2=0,x€ [——,—
3 3 2.2
umf—';.;".u:ﬂluul:-- il T P [ |
Vo 1 ! ' 1
= ] nr - i ¥ 1 ¥ 1 7 i
- Ea = . & Aot o {xs 18 % = 6 Aol e o & areion .| 11
12 17 13 12 1 12 17 12
PR LE | r r LET) - "y
Widwmdng |- - g x5 —; Selve |35in 3 - = *5'5.!.n|’1"\--—.|-2_ﬁ.- fdN
LI 2 1 | 3! 3 1
X oo B IGLTOR) , (= B PEITOR, (M= 2. BPOT00, (M= 2. BTOT9, (M= -0.682304), (N=2. 450060, (X =0, 1587350, (x=3, 50033

solve (3x(sin{Zx—a/3) )" 2+58sin( I—n /3 )+2=0, x} | -mM25xS0%mn /2
{x=—0. 2617993878, x=2. BTITII2EE, x=—0. GE2IIITIZ] , x=0. 1987340475, x=2. 409258931, x=3. 300327601}

; 5
i~ n| -n 3n
.'m'I'A.'rI Yo [gin|2 x '-l =5 min| 2 x -i--: 0, 1 f| = e —
o 3 2 2
2 2 2] - (2] . |
3 sin”! —|—.'.'- n 1% 5|n"|-|—r.| 3 gin"|— +4-m 13 5|n"|—|—T- n
|3 * '3 \3) 1= \ \3 {
N — T T ar X ar x orx
L] 12 G 6 12 7]
i |12 ' 1
: - | s -x X
golve| 3+ |gin|2- v — | +5- gim| 2+ v—— +2~n~|.||—-'1-'
| L1 1 3 [ 2 2

v=-0, 68233 or v=-0,261790 or v=0, 158735 or v=2,45026 or x=2.87070 or =3, 30033

solve (3% {sin {( 2x—m/3) )" 2+3%sin{ 2x—m f3)+2=0, x) | -mf 25xSTnm f 2

) sin=t 2 =gin™ 3 s~ ” P =gin™" 2 -
|"=%'-“=]||2K"‘_ av[J]'%"‘_ z[a]’g'-“_ z[a]’za X 2[$]+?T]
o
T 11w
x= —E,?.—D.68,2.46,D.16,3.3D

MM12 [4.2] - Circular Function Il - Homework Solutions




G.ONTOURE DUCATION VCE Methods ¥ Questions? Message +61 440 138 726

b. —4cosz(—x+§)+3cos(x—§)+1 =0,x>0

l::mu;[l =8, Snivll‘-dfml‘-aq- Eirolfcuia- E] 1w, -: i f Expand

; ” 1
. 2oy B s ZRhe, g0 |, [na AreCos Frmes if £a 6 ZRE
4 1 -

- 1
eig=1 1, = . ArcCos Frey Fegg Zhilhe, s @
q 4

Bssuming [ > 8, Salve[-40s[-x : « 3 osx - :|+1.. 8, =] 17 Expana 1/ K

W= B, 785308 - 6,28319 ¢, (S EEA G, g0, b, M -1.0380E- 5. 23R, F oy 6

E8he o=, b, (M= 760887 -6. 78319 ¢, f ¢y G EBMcy g @

4

-
¥ = = + 2km, 5.32 + 2km, 2.61 + 2km, k € * U {0}

c. 2tan? (32—x+§)+3tan(32—x+§) —5=0,x<2m

- LG
- .ﬁ::um;nl[x«: 2, Sulﬂ[z TII'I[T = ;

2 EEEE
+aT|n[T * ;] -5=0, x” / / Expandl

[Tx 5 8.253671 - 2,094 ¢y If ¢y c ZB&ecy 2. |, [x=

8.523599 - 2.0948 ¢ If ¢y = Z8lc, = 3. b

Fr 2 rSy 2mey y : T 2rmey | 19
{i% =+ = ArcCot * feieZ8Beys2 ), s ==+ ifeyeZ&&key=3 ;)
L L 3 L3 3 J L o] 3 11
Ix mq2 3z m
ﬂ-ssum!.n:[:-c < 2w, Solw[ZTln[— n-—] -3Tan[— * —] =5mB; x ] // Expand // N
2 F] 2 2

2
6 3

T 2
— X = ——+ = km, —1.84 +skmk €27 U{0.123)

Space for Personal Notes
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Sub-Section: The ‘Final Boss' @

Question 9
i i — 72ain2 T\ _ 3 _r
Consider the function f(x) = 2sin (Zx 4) 3 sin (Zx 4) + 1.

a. Express the x-values of the x-intercepts of f(x) using a general solution.

let  a=sin(2a- )

20*-30+120, solve Hr @

(20-MNa-1)z02az 3,1

. o
D sinl2x-T): 2, |

¢ m: Teaum, s?“-*uv, Jwm ke T

b. Hence, find the coordinates of the x-interceptsin the interval:

i. x€][0,2m]
_nn57r
*T6'2"6
ii. x € [—2m,0]
11r 3w 7m
x:__l__l__
6 2 6

MM12 [4.2] - Circular Function Il - Homework Solutions ‘1 5
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iii. x € [0,0)

X

6

T 5w T
-+ 2km,— + 2k7r,5+ 2k, k € Z*

6

Space for Personal Notes
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Section B: Supplementary Questions

Sub-Section [4.2.1]: Finding General Solutions of Trigonometric Functions@

Question 10 )

Find a general solution for x in the following expressions:

. 1
a. sm(x +E)=——
6 2

7 11
Reference angle:f.TH

x+76—t:76—”+2k7r,117”+2k7r,kez
x=rr+2kn,53—n+2kn

3

b. cos G) =

IS

T 11w
Reference angle:g,T

T

§=—+2kn,117n+2kn,k€Z

6
X =§+4k7‘[,11Tn+4kT[

MM12 [4.2] - Circular Function Il - Homework Solutions ‘1 7
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c. tan(2x) = -1

3
Reference angle: Tﬂ

3
2x=T+k7T,kEZ

_37‘[+k
x—8 2”

d. sinlx —m) =0

Referenceangle: 0, ©
x—nm=km,k€Z
x=(k+Dr=krt

e. cos(3x) =1

Reference angle: 0

3x = 2km,k €Z

2k
X = 37'[

MM12 [4.2] - Circular Function Il - Homework Solutions ‘18
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f. tan(x+§) =43

Reference angle:g

+ ke
XTy=3T

=Ttk
X = 6 T

Question 11

Find a general solution for x in the following expressions:

a. —25in(—x+§) +1=0

) T 1
sm(—x+§)—§
DT ok oknk el

X 2_6 7T,6 T,

- =—E+2kﬂ'z+2kﬂ.’
X=73 '3
=—E—2knz—2kn
X= 73 '3

MM12 [4.2] - Circular Function Il - Homework Solutions ‘19
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b. Cos(—2x —E) =—=

6 2

2~ E =2 o 2 kn ke
X 6_3 7T,3 T,
o =27 4 ok 2T 4 ok
x == T s
_ 5n k 3 k
X = 12 T, 4 T

c. 3tan(3x+m)++v/3=0

3
tan(3x + ) = —\/?—

5t
3x+ﬂ=?+kﬂ,kEZ

x=—Z4k
X = 6 T
_ 7T+k
X="1gT3"

d. 1+sin(4x+;—r)=0

sin (4x +%) =-1

m 3n
4x+—=7+ 2km, k €Z

4
ax =% 4ok
x—4 s
_5n+k
=16 2"

MM12 [4.2] - Circular Function Il - Homework Solutions ‘20
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2

s
e. —COS(T[X ——) =
2 2

cos (mx —T) = - 2
2/ 2
T 3T ok s 2k k €7
nx === T T,
_ 5T ok T 4 ok
7Tx—4 7T,4 T

PN
X=yTe0y

f. tan (—x —;—I) =-1

Space for Personal Notes
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Question 12

Find the general solution for x in the following expressions:

a. sin (3x + g)

1
=—,x>0
2

V) )

3x

X =

P ok T 4 ok
6 6 “g T

21
3x = 2km, 3 + 2km

_an 27T+2k ezt
3’9 T3 "™

b. Cos(—2x +;—t) =0,x>0

T
—2x+—=-+kn

2x ="tk
.X'—4 T

k
x=——=-—=-mk€Z

C. tan(4x—§)=\/§,x<0

k
x=—£+—n,keZ‘u{0}

T
dx—=-==+kn

2 3
T
dx = ——+ kn

6

24 4

MM12 [4.2] - Circular Function Il - Homework Solutions
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Sub-Section [4.2.2]): Solving Hidden Quadratic Equations for ®
Trigonometric Functions

Question 13

Solve the following equations for x.

a. sin?(x) +2sin(x) —3=0

Y

let a=sin

at t2a-3%=0

(a- 1) (a+3)=0

a:\-3 ~sin@)=, sinb) -3

T2k k 2

b. cos?(x) —5cos(x) +4=0,x € [0,27]

SRT Y

llet  a= cos ()

[0>-Sx+4=0O

(a-1)(a- 4)=0

lstd=\

A2k €T

a0,

MM12 [4.2] - Circular Function Il - Homework Solutions ‘23
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c. tan?(x) — (14 v3)tan(x) +vV3=0

let a= ton(a)

at- (1+§3)a+ {3 =0

(a-N(a-§3)=0

=1, {3 =) tonla) =), {3

I ™
x: q kT, -x--ok'ﬂ', keZ

Question 14

Solve the following equations for x.

a. 2sin? (x +§) +sin(x +§) —-1=0

let o= sin(a+ 1})

20t +0-1=0

(20- Nla+)=0

L
az3,-) = siala+ 3)= 5, -0

sT 3T
X 1-1-" s %"2“1\','?*1!“" T T, ke

T s v
LAT R AT, Z kT, y +2RT

MM12 [4.2] - Circular Function Il - Homework Solutions
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b. COSZ(ZX —E) +3 cos(Zx— E) +2=0,x€[-2m0]

c. tan’(mx)—1=0,x€[-1,1]

Rt o=~ ¥)
0*+3a+2L=0

(a+2)o1=0

T
o=-\,-2 . cps(zu—-q)=- 1, cos(2x- -‘qr\'i»"l

- L= WruT, k €

3T inT

L= ‘T:'r *2kw 3

O

in [-1T,00: L 1w

3T

let o= toa(Trn)

at-l=o . az4\

Ston(my= £

in T-01)0 y=-

1

U |
“,4,

1 3
Yy

Space for Personal Notes
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Question 15 ))}

Solve the following equations for x.

. 2
a. cos? (—Zx + ;—t) +2=1-2sin (—Zx + ?ﬂ) st (-2u+ T)+2sinl-22+ T+ T)+i= o

@s? -2+ §) +2003 (-22« F) 120

lee a:csl-2a+ %)

a*+La+1=0 = (a+0)?:=o

o=l es(ax+ I)=0

amx+ TET+2um, ke

irws ITe2um

3T
O B ?-ur

022 - ) - 2sin () - 220

sint( 5)-25in (2) - 320

et @ sin %\

- 26-320 =) (a-3Nu+D=0

~a 3,1 Bsin (e

+2KT

= _ 3w

2

Lxs 'n'+'%1r, ez

MM12 [4.2] - Circular Function Il - Homework Solutions ‘26
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c. sin? (x+§)—25in(x +§) +cosz(— (x+§)> =0

|- 13(1\(&-#15\‘—0

i)

R Y 8 112

sin® (x+ T)-2sinlit T)+ -6+ T))= 0

sintlx+ T) + 0ot (x+ T )-2sinlne =0

s
2w, 224 w6 B

T T "1 +UTT, — 1T

Space for Personal Notes
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