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Section A: Recap

The Exact Values Table
x 0 (0°) T 309 T (459 T (609 T (909
6 4 3 2
sin(x) 0 1 @ E 1
2 2 2
cos(x) 1 E \/_i 1 0
2 2 2
tan(x) 0 % 1 V3 Undefined
Particular Solutions Definition

» 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.

General Solutions Definition

» Solving infinite trigonometric equations.
» 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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Multiple Forms of a General Solution

a + Period -n = b + Periodn

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

General Solution with Domain Restriction

E.G trig(2x+§) =§f0rx2 0

» We can have infinite solutions for a restricted domain.

» The value of n is also restricted.

Hidden Quadratics
af(x)> +bf(x) +c=0

Let4 = f(x)

Space for Personal Notes

MM12 [0.17] - Circular Function Il - Workshop




G‘.ONTOUREDUC ATION VICE Methods % Questions? Message +61 440 138 726
Section B: Warm Up (13 Marks)

INSTRUCTION:
» Regular: 13 Marks. 15 Minutes Writing.

» Extension: Skip

Question 1 (6 marks)

Solve the following trigonometric equations over the specified domain:

a. sin(x) = —%forx € [0,2m]. (2 marks)

im 1l=
= — [1A each]

6 6

V3

b. cos(2x) = > for x € [0,2m]. (2 marks)

2T M

7
6
117

r=—,
T 1212 _
The period is 7. So all solutions are

&l

T
6
03

m 11w 13n 237
z = R T\
12

127 12 7 12
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c. tan(3x) = —1forx € [0, m]. (2 marks)
Ky
3z = l [11\-’1]
Period is T: = lr)r so all solutions are
T Tn 117
T=— — —— [1A]
1 12 12

Space for Personal Notes

MM12 [0.17] - Circular Function Il - Workshop ‘ 5




(S4ONTOUREDUCATION

VCE Methods ¥z Questions? Message +61 440 138 726

Question 2 (4 marks)

Solve the following trigonometric equations:

a. sin(2x) = \/% (2 marks)

+ 2nm

3

Thus

J

[1M] -

T 3T
-:;-+mr.Tl+HTT-”€Z [1A] —

LS.

b. tan (x + %) =+/3, forx > 0. (2 marks)

.'+£:%+m'r [1M]

- | = — ni.
12+ 7

—

=)

So now considering the domain

= % +nm,neZU{0} [1A] —

Space for Personal Notes
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Question 3 (3 marks)

a. Solve the quadratic equation a? — 4a + 3 = 0. (1 mark)

(a—=3)(a—1)=0

b. Hence, solve sin?(x) — 4sin(x) +3 = 0 forx € [0,47]. (2 marks)

— | Thussin(z)=1 = x =

Have sin(z) = 1 or sin(x)

?r
2

3. The second is not possible.
[ g
I

o
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Section C: Exam 1 Questions (20 Marks)

VCE Methods ¥z Questions? Message +61 440 138 726

INSTRUCTION:

» Regular: 20 Marks. 5 Minutes Reading. 30 Minutes Writing.

» Extension: 20 Marks. 5 Minutes Reading. 20 Minutes Writing.

Question 4 (3 marks)

Solve the following equation:

4sin(2x——)+1 =3,forx € [-m

7]

Y ~ARA=F 2 6
&5\_2&-% Y=+ 5 @,q2
+/6m.-e

2-F=F%,F°

/-—\ -
Cvgg\J( o m
\_/
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Question 5 (5 marks)

a. Find the general solution for the following equation: (3 marks)
1
S 2

sin(Z(x—g)
c 2-% = 2072

27L—"- %,ﬂ%
/\‘
9(-"-‘",3' ﬂ ‘[f:%=m

Y S %-tﬂ'-m n&z¢
oR

b. Hence, state all the solutions that lie between 0 and 27. (2 marks) x = éE + TN, né z_
V4
x= % .7 ,ne 2 /341 L 2T\
) ( \

X"%fﬁﬂ:ne&g\%",m )

TP
&

Space for Personal Notes
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Question 6 (3 marks)

a. Find the general solutions to the equation: (2 marks)

sin(x) = cos(x)

s(n) cosCav)

tow(x) =

T~ N\
G EInaT

\

—

b. Hence, state the number of intersections between sin(x) and cos(x) where x € [0, 2x]. (1 mark)

& xtg’-_t-r‘ttn.neé %x:%

Ly

v

)
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/..1\
Q (201 )(243)=0
) SN
.-i)
= a-% on.(tu E

Question 7 (4 marks)
Solve the following for x:

3 — 4sin?(x) + 4cos(x) = 2

[~

3= 4 Fer(y)) t fw(x) =2

4wy ) t4w(n)-3=0

(JCa= tosc;’) )

X 4o*+4a-3=0

Space for Personal Notes \ )
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Question 8 (5 marks)
a. Find the general solution, in terms of k, where k # 0 for: (2 marks) @ @' b
sin(kx) = 0
kx=0,7
.z of I(CF % Por Y T
2 - o e = -_
=% ) =/ CEARAR ]
2 L= % n, né%?\" X=n

Let k be a positive integer.

b. Find the number of solutions (in terms of k) that exist for x € [—km, km]. (3 marks)

(2P~ 3F) Tugensl Cu?l'tw bz-(-en) = 2T

(.DA.AQH\a = 2k T = kz = MNo. % &M ém
,&“L”( ( %) [k, k]
U“"“») oy =

A %-7sw~%n = 2:4%+) .sum,,@t 5

kL= ) S 2 solbins

x & [_—E,TLJ FVT”W*W

Space for Personal Notes
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Section D: Tech Active Exam Skills

VCE Methods ¥z Questions? Message +61 440 138 726

CAS

Calculator Commands: Degrees and Radians

» T

& Doc—> 7- 2

Document Settings

ospay it [Fate 7]
Angle: | Radian v

Exponential Format: REL

Degree

Real or Complex: §
Real or my. : Sradian

Calculation Mode: | Exact »

» C(Casio

& 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.

» C(Casio

© 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
» Open a graph page and plot your function.

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

_ \;Vindow Settings ul

“Min: | =108
AMax: 110.5031446540881
Xscale: | auto »
X
—_— YV . - ——
B Min: | -6.9182389937107 203
(Max: | 6.4150943396226
Yscale: | auto »
OK Cancel
U'-J‘ I
» (an also click the axis numbers on the graph and alter them directly.
Y
N
14
&—+—+ + +—t + + + ———t — + +—t +—t ———— > X
-10.5 1 /P() = x3 - 2.2 10.5
J

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

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

£1 (x)=x3—_.x2|0<x<2‘
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» (Casio: Click graph & table, and enter the function.

]

MENU € :». Edre A"ﬂ‘VSIS: X
y2i | Al Box Y | EE | b."_ >
e . Factor =
p[e Main Zoom In L5y
o 14r
Zoom Out Lal
G g Auto 12|
eActivity Statistics Original 11f
. . Square 1or
- ~ - Round Z'
Spread- = Graph& r
sheet Eﬂable Integ.er 7T
- N Previous sl
~ Initialize 5t
gl 3D Graph eometry Quick » :
: il
Pict o=l interacti il x
e Picture sl Interactive RN SRR
Plot E= DiffCalc —12 | &
M— Al
P— = 3t
Emnics AV glrfa?hq_ af
- (& [ %
- Wil Deg  Real Lo

» Analysis —» G-Solve to find intercepts.

» Use this button[ E‘E | to set the view window.

 View Window ]

File Memory

[ Ix-log [ ]y-log

Xmin =4

max :95

scale: 1

dot :0.0324675324675325
ymin :=1.765

max :0.563

» Use | to restrict the 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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Section E: Exam 2 Questions (26 Marks)

VCE Methods ¥z Questions? Message +61 440 138 726

INSTRUCTION:

» Regular: 26 Marks. 5 Minutes Reading. 37 Minutes Writing.

» Extension: 26 Marks. 5 Minutes Reading. 26 Minutes Writing.

Question 9 (1 mark)

A. 0

B. 1

Consider g(x) = cos(x). How many x-axis intercepts exist for x € [—m, m]?

Question 10 (1 mark)

The graph of y = 3 sin (x - %) is identical to:
A. —3cos (x)

B. 3sin (x)

C. 3cos (x)

D. 3sin (x)

solve(p(t)=12,t)
12 34

e o)

|

Space for Personal Notes
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VCE Methods ¥z Questions? Message +61 440 138 726

Question 11 (1 mark)

Find the general solution for the equation:

(24n-1)1

, where n € Z
24

(24n-1)m (24n+7)m

, , wheren € Z
24 24

(24n+1)m (24n+7)m
24 " 24

, wheren € Z

(24n-1)m (24n-7)m

, , wheren € Z
24 24

,t)
L
2

solve(2- cos(%—} x)—1=0,x

(24- nB7-1)- (24- n27+7)-
5 orx
2

X

Question 12 (1 mark)

Which of the following equations is false?
A. sin(§+ x) = cos G - x)

B. tan(x) = tan(w + x)

C. cos (x —g) = —sin(x)

D. sin(§+ x) = cos(§+ x)

T b 7T
sin —+x)=cos(—+x) sin(x+—)=cos(x+ y
( 6 3 6

T T x=n28- 1t
solve|sin|—+x|=cos ;+x oa
6

T T
solve|sin —+x)=cos(—-x ,x)
4 4

Question 13 (1 mark)

. 6n+1

“2-4- -1f

ﬁ6n—_5_ 2
C. 6n—1')1.4: 3P

:‘”\' Y. 6n—11

Which of the following is not the same as the rest, for n € Z?
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VCE Methods ¥z Questions? Message +61 440 138 726

Question 14 (1 mark) - e’y

The expression sin? (x) — cos(x) can be written as:

~as’(x) - co)l®) 1 |

A. cos?(x) — cos(x)
B. cos?(x) — cos(x) + 1
C. —cos?(x) — cos(x) + 1

D. cos?(x) — cos(x) - 1

Question 15 (1 mark)

Which of the following is an odd function? (An odd function has the property f(—x) = —f(x)).

A. sin ( g - x)
B. cos(x)
C. —tan(x)

D. tan(x) + 1

w

[z
‘((z)(z Jx

tan(-x)

solve(sin(%+x)=cos

E]

neeecae=Ca O -8

Space for Personal Notes
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Question 16 (19 marks)

A vacuum cleaner has extremely fast rotating fan blades. To measure the speed of the blades, some engineering
students kept track of a single point (A) on a blade, and plotted its motion. The following is the function modelling

the point: 2
h = 4Si) ¢ [-1(0)

where h is the height relative to the centre of the fan; a positive value means that the point is above the centre.
t is measured in seconds.

a. What is the greatest relative height between the centre and the point A? (1 mark)

< Mo begltk = 31 = 4y

b. How many revolutions per minute is completed by the fan? (2 marks)

P= ‘;1 = émmdd/wm min = G0 secomals

Mo Iw/min = ZS) = 300 Muo(l.l,m‘/min
s

c. Use your calculator to help sketch the graph of h against ¢ for the first 0.2 s, labelling all axes intercepts, and
turning points. (3 marks)

Subu

d | 1.13 | Settings

MM12 [0.17] - Circular Function Il - Workshop '1 9
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d. Another point (B, on the same blade) is chosen. The relative height between this point and the centre is at most

2 units.
AL UL
i.  Given that the equation for the relative height of point B is, h;,,, = Asin(10mrt), find the value of A.
(1 mark) are A20

A2 € [’3,21

/‘\\
(\Aj ) g, )= 2siaftont)

ket —~ Y odf to

Find #@e gradientof the line that connects the origin to the first local maximum of h, and h,,.,,,. (3 marks)
A

(ol mas) 7 [éol*)

ii.

% =0

(Mm] 3 (5,2)
Gvadiiod fom O ¥o /LM : m =
v

-0

%o

iii. Given that a higher gradient corresponds to a higher vertical velocity, which fan point is rotating faster?

(1 mark)

Poict A ax : >
For pod &
v 7

amw(fmo*oh : me —1=0 = &y

:40//

MM12 [0.17] - Circular Function Il - Workshop
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e. Measuring the time in seconds is impractical. Using transformations, convert t (in seconds) to t’ (in
centiseconds), where 1 s = 100 centiseconds (cs). (3 marks)

= Wit) = 4sin[lont)

G.ONTOU REDUCATION VCE Methods ¥z Questions? Message +61 440 138 726
Wu :

= W)= ?sin[_‘?g’)

/ = 45&.( 1‘%{

Lﬁlx&aww&‘fﬂ
. ° /s

f. Another point is tracked, which is located on another blade. That blade’s height can be modelled by the
following function:

h, = 4 cos(10mt)

where t is the time in seconds.

ii. Hence, state the time at which h, = h,t € [0, 0.2]. (2 marks)

e

(lont) = ‘ffﬁn[lbn
4an(tont] ¢l lonE)

: tou(lond) = | 0

/
L) a‘ttz-gsameb on _
te o seconds, J

Space for Personal Notes
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Section F: Extension Exam 1 (12 Marks)

INSTRUCTION:
» Regular: Skip

» Extension: 12 Marks. 15 Minutes Writing.

=

Question 17 (4 marks) ta ( g) 7
2
Letf: R>R,f(x) = cos @’5 QB 0

a. Solve the equation f(x) = — NG lines for x € (2 marks)
— -— 2n
F: jzmy = 3
(20 |

b

QMx = 1w |

- .1#1‘4"

b. Letg: ]R—>[Rg(x)=5f(x—1)+3
e

Space for Personal Notes
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Question 18 (5 marks)

sin(x) —cos (x) _ tan(x) -1
sin(x) + cos (x)  tan(x)+1°

—sia(x)=es(0)
tovic) 4/-W('x,) = \\

Sint)Fosx) N\t )/
\_/

Cos(2)
b. Hence, solve the equation sin(x) - cos @) _ tan(x) — 1 f (4 marks)

a. Show that

(1 mark)

sin(x) + cos (x)

s, M"l = ‘tav\[z,)"l
—tan () +1

fa
S sfyri=) ta()-1=0

tan(9) = O tou (2) = |

QWW%GT’%T’E"T'*&&?‘-

Space for Personal Notes
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Question 19 (3 marks)

Let f(x) = tan(mx) — Vx.

Find how many solutions there are to f(x) = 0 forx € [0,10].

s tw(me) = 4fx z,eﬁo,loj

N
AP-—IE"‘ l)

=) (| sdubor

[ 2 sdm fr l'r'pan'od)

uth

Space for Personal Notes
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Section G: Extension Exam 2 (12 Marks)

INSTRUCTION:
» Regular: Skip

» Extension: 12 Marks. 2 Minutes Reading. 16 Minutes Writing.

Question 20 (12 marks)

At a certain time of year, the depth of water, d metres, in the harbour at Azkaban is given by the rule:

a. At what time(s) does high tide occur for ¢ € [0,24]? (2 marks)

where t is the time in hours after 4 AM.

5 cm(?f) =]/ :

%ﬁ%&—"“t‘o)

& .t =0 ] lz /) 24
£ 48m G q,nm\’ 9aM the
b. At what time(s) does low tide occur for t € [0,24]? (2 marks) 2

G = c(Bt)="1:

Fe=n 2 (2D

-~ t=6, 18

QMMCIQPMI
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A secure Ministry vessel transports prisoners from the mainland to Azkaban. The voyage from the Ministry port to
Azkaban takes 40 minutes. The vessel only runs between the hours of 8 AM and 10 PM, and it can only enter and
leave the Azkaban harbour if the depth of the water is at least 3 metres.

c¢. What is the earliest time the vessel can leave the Ministry port so that it arrives at Azkaban and can
immediately enter the harbour? (3 marks)

ti t i t--g- hours .
_We need. dlt)2 3. (im]

Sove dit)=3 o sot t=4.29, %, 16.289, 19.%11. [1M]

So exuld dqw(; when t=3-62 or t=2.04.

enter harbous.

S0 t=7.04 , wh is 11:03AM., [14]

MM12 [0.17] - Circular Function Il - Workshop ‘26
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d. The return voyage from Azkaban to the Ministry port also takes 40 minutes. The minimum time the vessel
must spend docked at Azkaban is 10 minutes. The minimum time it must spend at the Ministry port is also 10
minutes.

i. What is the latest time the vessel can leave the Ministry port and return to the Ministry port in 90 minutes?
(2 marks)

' 1014 O 10 QA

e > Ackoban is t-.:w.m,,, [Am]
Toles o minimum %;Sb mindes = ‘E hour;fom Iauy

minishry lpwf to ma?_ﬂﬂkﬂw

Thavofre. lenve Ministyfort ot 16:-209-F = 545, o H27PU
ii. How many complete prisoner transfer trips could the vessel make in one day? (3 marks) [1 A

first _np can. lepart ot [|:03AM (t=3.0%) auol [ait

P must deport before 3:23PM (t=I5-45). [1M]

Cack reurgl frp taksa  J00 mins = £ hours [1M]

So con complete “"’;’7“ t1=571" ei.u
Wrips
(there were S Hips couplated. in Ha fwiewal ?-msfsls-mﬁ

and thew ‘rtu,ffml prp.)

J

Space for Personal Notes
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