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Section A: Recap of Particular and General Solutions

If you were here last week, skip to Section B - Warmup Test. .

Definition

Particular Solutions

» Solving trigonometric equations for finite solutions.
» Steps
1. Make the trigonometric function the subject.

2. Find the necessary angle for one period.

3. Solve for x by equating the necessary angles to the inside of the trigonometric functions.

4. Add and subtract the period to find all other solutions in the domain.

Question 1 Walkthrough.

Solve the following equations for x over the domain specified.

2sin(2x) + /3 = 0 for x € [0, 27]
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Question 2
Solve the following equations for x over the domains specified.

a. sin(4x) = —1forx € [—m, m].

b. 2 cos (2x—§) +1=0forx € [0,2x].
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Question 3

Solve the following equations for x over the domains specified.

ﬁtan(x—g)—l = 0 forx € (0,3m)

General Solutions Definition

» Finding infinite solutions to a trigonometric equation.
» Steps
1. Make the trigonometric function the subject.
2. Find the necessary angle for one period.
3. Solve for x by equating the necessary angles to the inside of the trigonometric functions.

4. Add Period - n wheren € Z.
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Question 4 Walkthrough.

Find the general solutions to the following equations:

25in(2x+g)—1=0

Space for Personal Notes
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Question 5

Find the general solutions to the following equations:

a. —25in(3x+%) =2

b. 2cos(2x+%)=1
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Question 6 Walkthrough.
Find the general solutions to the following equations:
tan (b - ) - L =0
an(-x—m)——=
2 V3
NOTE: We only need to find one angle for tangents! ’/

Space for Personal Notes
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Question 7

Find the general solutions to the following equations:

a. 2tan(2x—%) =2

b. \/§tan(3x—§) =1

Space for Personal Notes
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Section B: Warmup Test (12 Marks)

Question 8 (6 marks)

Solve the following equations for x, over the stated domain.

a. tan @{ - g) = %, forx € (3 marks)
_, @ ) belyw]

R
ton(f) = % Y ——

3 &
':2)0“% -‘—"E \_/

2= &
/
(2)

b. 2sin (2x + %) +1=0, for x € [0, 27]. (3 marks)

Sin ézan ’g =L = 63,04 m Le[o,ztt]

9,-6

sin(B)=% / /
/

)
2ot XL =7 -0

S
S2D
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Question 9 (6 marks)

Solve the following equations for x:

a. 2cos (Zx + g) + 1 = 0. (3 marks)

1.0,

eos (1-6), fon(re)) b\
0.5

of
] ()

\w

-1.0 -0.5 6 0| (2]
(s (Tee)\sin(T146)) 0.5 (cos(-)/ s

-1.0]

()) :

1o —>x

/ﬂf" TC)\
N———"_

VR
V' /i g-o--rmméz‘f-\

|

\

)

N

-pltﬂ: né &

(D) J

b. V3tan (4x +Z) -3 = 0. (3 marks)

@Z) =43

A O
m(‘%) = A3 /\
o él g-&%h:"“& )
_.ﬁ_f"z"% \ /

&
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Section C: Circular Functions Exam Skills
8’ >
Sub-Section: Equivalent General Solutions ® ‘

Let’s review some important skills from last week!

Multiple Forms of a General Solution
a + Period -n = b + Period - n

If the difference of a and b is a multiple of period.

Question 10

Which one of the following is not the same as the rest?

/%i%n,neZ -l%-£r g-E‘
p oy, STt %‘4"

N
<P> ¥
S
+  ~Is

ol

S ol
3 :
m

N
s
M
'S

q

~

NOTE: Very important for multiple choice questions in VCAA exams!

Space for Personal Notes
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o>

O

®

[ o

q

Sub-Section: General Solutions with Domain Restrictions

Misconception

“When there is a domain restriction, we always get particular solutions.”

TRUTH.: If the domain restriction has either « or—«, we can still have general solutions.

Question 11 Walkthrough.

Solve for the following trigonometric equation:
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General Solution with Domain Restriction D

E.G trig (Zx + g) = gfor x>0

» We can have infinite solutions for the restricted domain.

» The value of n is also restricted.

Your turn/ .

Question 12

Solve for the following trigonometric equation:

cos@:/+%)=\/7§forx<0

XL0 -

h=tx
n=o v/
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Q
Sub-Section: Hidden Quadratics [ ‘

Let’s have a look at hidden quadratics for circular functions!

Hidden Quadratics

Question 13 Walkthrough.

Solve the following for the values of x:

cos? (x ——

At Q’-( dos(!r% 2:

a%a =2

a%a-2z0

[a+2)(a-1) =0

S

hfd‘ o 2 e["' 1]

) - |
-‘101
N
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NOTE: sin and cos are between —1 and 1. ﬁ/

REMINDER: Pythagorean Identity

/-sin*(x)
(,oé"'(x,)-rsin (¥t1-o

Ch a=tinlr):

| N
2> X

<_J,\Qz_,o4/ 06 08 10
oS

sin”(0) + cos*(0) =1 = an’(x) = i)

» (an be used for finding one trigonometry function by using the other.

Space for Personal Notes
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Your turn!

~

Question 14

Solve the following for the values of x:

2sin?(2x) + 3 cos(2x) = 2

si®(220) +s(20) = |

sin*(2x) = [~ 00s(2x)

2 (leo*(2%) ) + 3eos(24) = 2

& = eos(20)

202+ 3atl=2

Nl

Q-:

c-)u.,’ua‘ o aGl-41)

;n.n,n.

A ao;&x_,) =0
e

y R ¥T n,ne&

¥4 5143

(= x= FtEnnle

=

R

xS %fﬂ'ﬂe%

TIP: sin?(0) = 1 — cos?(6).
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Section D: Exam 1 (14 Marks)

Question 15 (4 marks)

Solve the equation 2 sin (Zx + g) +1=0forx =0.

y

aiw@—*‘g) = =L

27,0

Az ;gl-l-lﬂ) ﬂ&?bt)\
Lﬂ"

g
2\

z;"-‘lp'n.-ﬂnm
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Question 16 (4 marks)
Consider the function f(x) = 2tan(3x) — 2.

a. Find a general solution to f(x) = 0. (3 marks)

b. State an equivalent general solution to what you found in part a. (1 mark)

—

—
( 4 )L'?'%-rm), né%\\
\ /

Space for Personal Notes

U ]

lb'—l"i ke-3 k=-2 k=-\ ksO [ =| &;Z '{"‘3 (":-.1

I I I I I
-l -in -3n -3n L /Sk 3r
w2 E (HE T o
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Question 17 (6 marks)
l~tod(an)
Consider the function f(x) = 3 sin?(2x) + 3 cos (2x) — 3 cos?(2x).

a. Show that f(x) = 3 + 3 cos(2x) — 6 cos?(2x). (1 mark)

/tn) = 3[ [-es¥2x)) + 3eos [22) — Y 2x)

= 3=b o)t Jule) 4

b. Solve the equation f(x) = 0 forx € [0, m]. (3 marks)
P=1)  pefon]
Ad a= Q:[Z«.)_r

» eorfax)=f | = coi(22)°)
~6a%t3at3=0 / _
(3 )\ 2n =T 22=0

f’-a=1=0 y(/_D (/\

(2a+1)(a-1)=0
TN
° = -1 —J - -
na' 2 _o_n aQ ‘ a,é[",,l] x_f %
c¢. Hence, write the general solution to f(x) = 0. (2 marks) 2%
S
3C 1/
2 I 2 9 [ L) 2
-n 2% T ¢n 1
THE3ILEH
=0t+a«n,neEeg
o A
— — i
=E,.xn, NEZT - N
(5 x= :’."-n, nET
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CAS

Calculator Commands: Degrees and Radians

» T

& Doc—» 7- 2

Document Settings
Display Digits: n
Angle: | Radian -

Exponential Format:

2eal or Complex: §
Real or Complex: sradiar

Calculation Mode: | Exact »

» (asio

& Change at the bottom of
the screen.

0
Alg Decimal Real (Rad

» Mathematica
& Inradians by default.

& Write "Degree.”

In[27]:= Sin[30 Degree]

1
out[27]= —
2

CAS

Calculator Commands: Solving trigonometric functions.

» T

& solve(trig(..) = a,x) |
domain restriction

© | is under control equal.

» (asio

& solve(trig(..) = a,x) |
domain restriction

© | is under maths 3.

» Mathematica

© Solve[trig[]] == a &&
domain restriction, x]

Space for Personal Notes
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CAS

Calculator Commands: Graphing

“10.5

» Open a graph page and plot your function.

XMax:

XScale:

- Y Min:

YMax:

YScale:

-10.5
10.5031446540881
Auto »
-6.9182389937107 9
6.4150943396226 *
Auto »

OK Cancel

1

Vel l

» Zoom settings: Menu — 4 (window / zoom) — 1 enter your x and y-ranges.

L1 Window Settings u.

XMin:

» (an also click the axis numbers on the graph and alter them directly.

-10.5|

t

» Menu - 6 (Analyse) to find min / max x and y-intercepts.

» Restrict domain to 0 < x < 2, use the bar to get it from ctrl+ = E

£1(x)=x> - 2x %[0 <x<2

2
)
< %

s
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» Use this button[ Eﬂ 1

MENU &

» (Casio: Click graph & table, and enter the function.

& Edit Analysis
Y L L]

*

(

X

o)

Ls

N [a78 Main

Y2i

| Box
Factor

L
eActivity

La

Statistics

Spread-
sheet

: B
[l

Af)

Graph&
Table

9N 3D Graph

Geometry

| &

Fa Picture
el Flot

BE

Interactive
DiffCalc

AEIE L

Zoom In

Zoom Out
Auto

Original
Square

Round

Integer
Previous
Initialize
Quick »

¥

O W s @ - @

@ Conics

—
Aw DiffEq-

Graph

_i2..........

» Analysis - G-Solve to find intercepts.

| Yiew Window

File Memory

to set the view window.

Deg

Real

[ Ix-log [ ]y-log

Xmin
max :5
scale: 1
dot

ymin
max

-5

10.0324675324675325
'=1.765
10.563

» Use | to restrict domain — find it in Math 3.

My1=x3_2.x2 | 0<x<2

» Mathematica: Plot[function, {x, xmin, xmax}, PlotRange — {ymin, ymax}]

& PlotRange is optional but can be used to make the scale appropriate for the question.
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Question 18 (1 mark)

In a right-angled triangle, the two shorter side lengths are 5 cm and 12 cm. To the nearest degree, the smallest

Question 19 (1 mark)

The value of sin (5?”) is equal to:

A —sin(2) L; = ‘z"
B. sin (%)
c. sin(25) wa(‘%'-t%)

T

D. —sin(3) ;.h[m-r'f)

angle is:

A, 22° h

B. 23° S‘“’(")"-' % 5|63 13

C. 24° ~t/ 2 \
A= 22.¢2

D. 67° ~ ( n) - ’2

12%

Question 20 (1 mark)

The value of cos (%’T - 0) is equal to:

A. cos(6) = Cas(ﬁi-f l‘gae)

B. —cos(6) - u‘b(&" 2‘2
C. sin(6)

- (g[!%— 9)
D. —sin(0) I.— T

C
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Question 21 (1 mark)

The minimum value of 7 — 9 cos(3x) is:

A 2 m

B. -5 Mmin. = 7-9 '@

C. -2

D. —16

Question 22 (1 mark)

If tan(0) = %, then tan(r + 0) is:

A.

| w

B. —

Slw

T+

Question 23 (1 mark)

If cos(x) = g and x is in the fourth quadrant, then sin(x) is equal to:

A.

Space for Personal Notes
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~
Question 24 (1 mark) ( f‘ 21 ) %l
4 fovce M

The number of solutions to the equation sin(x) = % in the interval [0, 87] is:

/ t
soive (siafu) = () |05 8T

B. 4

<
C. 6 Zsotu/fuu-\

P
. s
Question 25 (1 mark) LN |
-~
A general solution to the equation tan (_3_ - E) =+/3forx > 0is:
3 e———
A. x =E+E,wheren€Zandn2 0.
M Solue '(:m.(h—%J- 3
B. x =%+n—:,wheren€Zandn2 0.
C. x =§+2nTﬂ,wheren€ Zandn = 0.
D. x=2—”+ﬂ,wherenEZandn20. Q
9 3

Space for Personal Notes
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Question 26 (7 marks)

The Surf Life Saving HQ receives automatic tide alerts from a coastal sensor. The height of the tide (in metres), is

modelled by the equation:
' 2
H(t) = 1.5+ cos “)

where t is the time in hours after midnight, and H(t) is the height in metres above mean sea level.

A red warning alert is triggered when the tide drops below 1 metre, as this exposes shallow sandbars near the
shoreline and makes it dangerous for vessels to operate.

a. State the period of the tide functi?lyalr \
.:.\Pc % = /Mm}:j/\

b. Find the first two times after midnight when the tide height is exactly 1.2 metres. Give your answers correct to
the nearest minute. (2 marks)

s Hlg) =12
s tx 3.582 8418
/\

= 3i3sAm, 8-25RM)
/

c. Write the general solution for t when H(t) = 1. (2 marks)

stz 4(3n-1) ,n 2|
or
4= 43041, 020
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d. For how many hours in a 24-hour period is the red alert active? (2 marks)

HY<I

-~ HiE)=1:
s+:=48,06 26

D =« Mo glhous = (G)ileo1Y

=¢ howrs,

Space for Personal Notes
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Question 27 (7 marks)

A child builds a sandcastle at a position C on a beach. The waves wash up and down the beach in such a way that,
after t minutes, the distance p metres from C to the edge of the water is given by:

p(t) = 25 sin!nnt) + 4
where n is a real constant.
a. Calculate the closest distance the water gets to the sandcastle. (1 mark)
Min_ dittanee [sinfomé) = 1) :
9 tSmy,

b. Over a period of 60 minutes, the child counts 48 complete wave cycles. Find the value of n. (2 marks)

Po ZE /2 mins/ wone. cyele

% iht/w ng.z

c. Later in the day, the distance from the water’s edge to the sandcastle is modelled by:

p2(t) = asin(3nt) + 4
‘*DGL")

!
If the water just reaches the sandcastle, find the value of a. Hence, Jld how many timesm ae
water reaches the sandcastle. (3 marks) \

P" =X - %M'M/mr.,d&
(9]

MM12 [4.3] - Circular Function Exam Skills - Workbook ‘28




G.ONTOUREDUC ATION VCE Methods 2 Questions? Message +61 440 138 726

d. In which of the two models is the wave frequency greater? Justify your answer. (1 mark)

#1: COmin I 28 wove cyctr A

12 ;. 2omin D 30 w%aﬁg ’/Gom:_ =) Bweas
7
[ Jz‘ MM‘ /

2 7 9'0-1:/
Space for Personal Notes M“u {
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Question 28 (10 marks)

A lost hiker walks in a circular pattern, trying to find a phone signal. Her position east of the rescue base, in
kilometres, is modelled by:

x(t) = 3sin (%t)

where x(t) is the displacement east of the base, and t is the time in hours after she started walking.

a. What is the maximum distance east she travels, and how long does it take to reach this point for the first time?
(2 marks)

b. Find all values of t € [0, 8] for which her eastward position is exactly 1.5 km. (2 marks)

c. The function x(t) can also be expressed in the form x(t) = 3 cos (g (t— a)) , where a € [0, 8].

Find the value of a. (2 marks)
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d. Write the general solution for when she is 1.5 km east of the base. (2 marks)

e. The rescue helicopter can only pick her up when she is between 2 km and 3 km east of the base. For how
long, during each 8-hour cycle, is she in the pickup zone? Give your answer correct to two decimal places.
(2 marks)

Space for Personal Notes
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