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Section A: Recap

The Exact Value e \

x 0 (0°) T 309 T (459 T (609
6 4 3
/
sin(x) 0 1 E E
2 2 2
cos(x) 1 E \/_i 1
2 2 2
) 0 L 1 N /Uuéned
Particular Solutions — / Definition

» Solving trigonometric equations for finite solutions. ad
14 arge
» Steps: / /

. Make the trigonometric function the subject. Q P- l k P <
/ \ ipmwd

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

2. Find the necessary angle for one period. |

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

I P
—= NnombaexS
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Ge lutions 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‘;fi_o@here nez

Ca——

Period of a Trigonometric Function Definition

Period o@nd cés(nx) )unctions ;
- - n
Period o@f‘unctwns

Where n = coefficient of xandn > 0
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a

Amplitude, Period and Average Value

Definition

Fory = Asin/cos (nx + b) + k

() sin @ cos
Amplitude
\ ~ Average

! Value

¢
© &n
/\ Consider the sign of our graph @ ws

\/ Amplitude = |4|

21

Period =

Average Value = k

Definition

Graphing of sin and cos Functions

s WA
MAPE) guge

1. ldentify Amplitude, Period, Mean Value and Positive/Negative Shape.
 an . SOl
2. Createfa “mini-version’0f the graph you are about to draw. PO‘

3. Start plotting the function from when the angle = 0.

4. Draw the start and end of the periods, and plot the halves (t r%omts

5. Find any x-intercepts. ‘? J__.C
-—

[

b

6. Joinall the pomtsl
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a

Finding the RUIe Definition

Amplitude (4)

Average (k)

Fraction of Period 23 Q' W

F ” Period €Duration
raction of Perio
f Period
% of Period Duration « 100%
of Period =
0 Period 0

Graph of Tangent Definition
g = +an(x) /aaomqu
AN
[ |
[ |

N
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Steps for Sketching tan Functions

1. Identify: Th"\ _(g_)

G The period = g

r——] C) =1
2. Find the vertical asymptotes by solving fof angle = =. Z
WA 2 —

—1

3. Find other vertical asymptotes within the domain by adding the period to the answer from the
previous step. —

G Forinstance, for tan (Zx - —) solve 2x — g = gfor x.

4. Plot the inflection point (h, k). (Midpoint bf the two vertical asymptotes.) I \
& x-value of inflection point = x-value which makes angle = 0. “ ‘
& y-value of inflection point = vertical translation of the function. 0

og: tan(x-W*E ) /

(W, k)

5. Find any x-intercepts.

6. Sketch a “cubic-like"” shape.

Space for Personal Notes
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Section B: Warm Up (6 Marks)

INSTRUCTION:
» Regular: 6 Marks. 9 Minutes Writing. v 2=I'—/Ia =9§ may
» Extension: Skip @ M A- P s S — Cz =0 3; ll)
EAE ]
g ALY
Y A— ¥y
Question 1 (3 marks) -t

Sketch the following function IR the set of axes below, labelling all axes intercepts, endpoints, and tuig points
with their coordinates.

f(x) =1—-2sin(2x),x € [0, 2]

MM12 [0.19] - Graphs of Circular Function - Workshop ‘ 7
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@p

Question 2 (3 marks)

T @ )=X%

Sketch the following function on the set of axes below, labelling all axes intercepts and endpomts with their

coordinates, and the asymptotes with their equations.

@ ¥
h(x) = — tan(x) € [-m, ]

L=-3 y

a N

-ﬂ
A=3

Space for Personal Notes

.
6= —Tan tn)%@
fan ((1_) ={3 T= (D o

qued, (1) .

I
S
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Section C: Exam 1 Questj 19 Marks) O B

. (3
516 )
INSTRUCTION: Qy ]

» Regular: 19 Marks. 5 Minutes Reading. 27 Minutes Writing.

» Extension: 19 Marks. 5 Minutes Reading. 19 Minutes Writing.

A

/

Question 3 (5 marks)

;(,—c' 4

AR,

a. Sketch the graph of y = g(x) on the axes below, labelling all axes intercepts, endpomts and turning

L —= MT—¢

Consider the function: i
g(x) 00 21] _ \(\5 -fzqs{—)c) el 1

with their coordinates. (3 marks) ,)(_ _ -’% = (62 - 4
L

-~
=
2

W
=

S

(24
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b. Wha ? the graph of g(x) lies above the x-axis? (2 marks)
J ) <)

=/ B

]
Question 4 (3 marks) 2-1' = (}Q{\Od

A trigonometric function with rule f(x) = a sin(bx) + c, satisfies the following properties:

1 N b
> f0) =1 mﬂ\()el ar

Find a possiui€ rule, for the function f, that satisfies all of these properties.

alb)oérRT VAR 7

¥ The period is 7.

A ]
e R
/ MV\"’ Py —
I o e
,I o
e —c MV =Wax —lhewn "’5
[ fd\nll\r -—‘-
= I/
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Question 5 (6 marks)
a. Sketch the following on the axes below, labelling all axes intercepts, endpoints, and turning points with their
coordinates. (4 marks)
L T T
y = ZSID(g— 3x)—\/§,x € [— 3 ,§]
9
N
y4 1 M 1 1 1 1 1 1 1 1 1 1 N\
N L v L} Ll Ll L) L) Ll L) L) v L) v x
oo 9nm 2mn m o m _m 0 M m @ 2m Sm &
3 8 1 6 1 18 8 1 o 9 188 3
-0.5
i
15+
24
-2.5
- 3 +
-3.95
-4+
A\ 4
b. What fraction of the graph lies below the x-axis? (2 marks)

MM12 [0.19] - Graphs of Circu
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) jn
—> —>

Question 6 (5 marks)

a. Sketch the following on the axes below, labelling all intercepts, and endpoints with theil coor nates and all
asymptotes with their equations. (3 marks) CD Fmo

@ tan(2—x), x€[-mn] @@Uwﬂfe[
C‘JL-—I.) I

0
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Section D: Tech Active Exam Skills

VCE Methods Y2 Questions? Message +61 440 138 726

CAS

Calculator Commands: De

Doc—»> 7> 2

Document Settings

Display Digits: | Float 6 n

Angle: | Radian v

Exponential Format: Rad
Degree

Real or Complex: | Gradian

Calculation Mode: | Exact »

es and Radians

» C(asio

& Change at the bottom of
the screen.

0

Heal( Rad
N

Alg Decimal

» Mathematica

& Inradians by default.

e \/\Irit.”
'@ of

Calculator Commands: Solving trigonometric functions.

)
In[27]:= Sin[30 Degree] X 1
1
out[27]= 5 xr
the
CAS

» T

© solve(trig(..) = a,x) |
domain restriction. =
e—————————

© | is under control equal.

» C(asio

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

© | is under maths 3.

» Mathematica

© Solve[trig[]] == a &&
anmair 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.

m ‘ \hindow Settings u.

<Min:

-10.5

10.5031

446540881

Auto

———— YMin:

-6.9182389937107 T

YiMax:

6.4150943396226

YScale:

Auto

b

Veldi

OK Cancel
|

N

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

3

"-10.5

» 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 ctrl+ =

fl(x)=x3—..x2|0<x<2‘

+
v

1 ‘H(x) = x3 = 2.2 10.5

MM12 [0.19] - Graphs of Circular Function - Workshop
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» Use this button

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

]

MENU & & Edit Analysis * X
f , Factor =
Vo [l Zoom In 12
' Zoom Out |
f r Auto Lol
eActivity Statistics Original 1}
' . Square 10}
q . . Round 3'
Spread- o= Graph& L
sheet Table Integer |
' Previous 8
" Initialize st
Geometry Quick » :
! i
L 1k
sl Interactive L«
HDiffCalc -12 [ 5
2.
. 3l
i w8l DiffEq- I
E Conics v R . -
' Ik
- ([l Deg  Real T

» Analysis —» G-Solve to find intercepts.

to set the view window.

Yiew Window

File Memory

[ Ix-log [ ]y-log

¥min
max

dot
ymin
max

-5
:5

scale: 1

+0.0324675324675325

i—1.765
: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.

MM12 [0.19] - Graphs of Circular Function - Workshop
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Section E: Exam 2 Questions (30 Marks)

INSTRUCTION:
» Regular: 30 Marks. 5 Minutes Reading. 45 Minutes Writing.

» Extension: 30 Marks. 5 Minutes Reading. 30 Minutes Writing.

Question 7 (1 mark)

What is the amplitude and period for the following function:

F@) = 1{2)n (@ -3)
A. 2,4
B. .2,271 _&:zl _ Z‘U‘_ T
C. 2% “ % - Z
b 32

Question 8 (1 mark)

The general equation for all the asymptotea of y = tan(x), can be found by solving for x in the equation:

A. sin(x) =0

B. cos(x) =1 'fRM (?') = U\\M}'eﬁw

C. sin(x) =1 (S”‘()\) . I
D. tan(x) =1 m = lA

Y

4

Space for Personal Notes \.1 .(/

J
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Question 9 (1 mark)

Which of the following is false?

A. The amplitude of a trigonometric function does not depend on the dilation along the x-axis.

B. Some trigonometric functions can always satisfy the equation: f(x) = k,k € R.
C. The tangent function is defined for the domain x € R.

D. The sine function is defined for the domain x € R.

Question 10 (1 mark) K Wﬁp’(

Which of the following has a range of%—& 2]? MY\, =

" 2.5 cos(x)
v win

3 cos(x)

C. 2.5cos(x)—0.5

/ 2.5 sin(x) + 0.5

]
VX
-

Question 11 (1 mark)

What is t@nd average value of the following trigonometric function?
y= sin@v + 2) -1

A. m,—1 _ \

B. 471,1\/ Pwroa& = —;l- .’)n : ’92

C. 4,-1 - 2

D. 1,-1 - ZﬂYT .,“a

Space for Personal Notes
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Question 12 (1 mark)

What is the equation for the asymptotes of the following function? 1[

R —

f(x) =tan(2x - g) /
(2

A x= nz_rt + % Z
B x=3- % 2 5’2
Mae ¢ - P@ﬂh&
C. — (en—-1)m _S-U
12 =l - .‘—EV\
>V
D. x = (6n1+21)1'r d
— 1
2
Question 13 (1 mark) TT n—
X = TN

What fraction of the graph y = sin(x) lies above the x-axis?

A L
2

B.

W

/i -

V4

A

QuestioA 14 (1 mark)

Whigh of the following is not the same as the rest, forn € Z?

A (6n-7)m
B. (6n+ D)n
C. (6n—m
D. (6n—5)m

MM12 [0.19] - Graphs of Circular Function -

Workshop




(S0ONTOUREDUCATION

VCE Methods Y2 Questions? Message +61 440 138 726

Question 15 (1 mark)

A

N

-2

N

-2

Which of the following best represents a part of the graph of:
y

Y=

werp= (1

7

b

N

N

-2 0

-2+

Space for Personal Notes
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Question 16 (1 mark)

(2m, 0.5)
05+ "

N

2w

(0, -0.5)

Which of the following functions could represent the graph above?

A. y=05 sinG) -1

- >
S

_—
___'95

B. y =—sin (g) +0.5
C. y =sin (%) —-0.5

D. y =sin (z) - 0.5

oA

Space for Personal Notes
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Question 17 (20 marks)
The height of a carriage above the ground on a Ferris vﬁeel can be modelled by the following equation:

yhin memes -
h(t) = 2 cos +§)+3

—_—
where t > 0 is the amount of time passed in minutes.

a. How long does it take for a carriage to go around the Ferris wheel once? (1 mark)
J
‘P\ Nk the love .
¢ Cf'
T

ing

b. What are the maximum height and minimum height of a carriage in the Ferris wheel? (2 marks)

% Rewrite h(t) in terms of the sine function. (2 marks)

= (58 = ) (,wm()(mawtw;) ')

N
|
{
N
4

> he)=2an[2417) € 3

MM12 [0.19] - Graphs of Circular Function - Workshop
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d. A carriage can only take passengers when the Ferris wheel is at its lowest point. find the time ¢, in minutes,

when this occurs. (3 marks)

solve(h(t)=1,t) - 8 (3 n1-2) ——h—e&)%

N

e. Sketch the graph of h(t), for the first 2 periods on the set of axes below, labelling all turning points and axes-

intercepts. (4 marks) —_—

MM12 [0.19] - Graphs of Circular Function - Workshop
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f. A good view of the city can be seen when the carriage is more than 2 m above the ground.

i. For what fraction of the ride can passengers get to see a nice view? (2 marks) , ‘)M"J
., Oration ﬁ(‘ff) =2 ] tez;c’l S’J
U — _‘M 7

i (2

\aa\"vg & . 4 L) A 2

ii. At what times is the carriage at exactly 2 m and travelling upwards? (2 marks)

h(o)=2

g b n6 L VLY

iii. At what times is the carriage at exactly 2 m and travelling downwards? (2 marks)

& A €
T=5 <&, %2 (jéﬂs

2
[

MM12 [0.19] - Graphs of Circular Function - Workshop ‘23
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g. To make the ride more exciting, the Ferris wheel has been reprogrammed to follow a new path such that the
height can be modelled by:

nt w ymt m
hpew(t) = ZCOS(Z+ §> — sin (?+ §> + 4
—

What is the total time for one ride (one ric7rs one complete cycle) now? (Amarks)

(/4 -ﬁ/_\
WEEZ IR T/
N

/1’ - C—P O b

!

Yot Tepes Wy 244 fing

Space for Personal Notes
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Section F: Extension Exam 1 (16 Marks)
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INSTRUCTION:

» Regular: Skip

» Extension: 16 Marks. 2 Minutes Reading. 20 Minutes Writing.

Question 18 (7 marks)

Consider the following function:

b. What fraction of f(x) lies above the x-axis? (1 mark)

/X m
fx) = 251n(§—§) +1,x € [0,3m]
a. Sketch f(x) on the set of axes below. Label all axes intercepts and turning points with their coordinates.
(3 marks)
Y
N
4..
3..
2..
14
)
<€ t + t t + + + +—> x
0 g 2m ™ 4n Sm 2n  Im  8nw 3m
3 3 3 3 3 3
4+
v

MM12 [0.19] - Graphs of Circular Function - Workshop
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¢. Consider another function,

X T
g:R%R,g(x)zZsin(E—§)+1.

What fraction of g(x) lies above the x-axis? (1 mark)

d. Now consider the function
h:R—-> R h(x)=gx)+k

Find the value of k such that % of h(x) lies above the x-axis. (2 marks)

Space for Personal Notes
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Question 19 (9 marks)

Consider the function:

a. Solve the equation f(x) = 0. (3 marks)

f(x) = 2sin?(x) — cos(x) — 1

b. Consider the function:

i. Find the range of g. (2 marks)

g:[-1,1] > R, g(x) = —2x?> —x+ 1

MM12 [0.19] - Graphs of Circular Function - Workshop ‘27
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ii. Hence, state the range of f. (1 mark)

c. Part of the graph of y = f(x) is shown on the axes below.

Use your answers to the previous parts to sketch the rest of the graph of y = f(x) for x € [0, 21]. Label any
axes intercepts and endpoints with coordinates. (3 marks)

Y
N
2..
14

¢ : : ! : : —>x

0 g 2 m 4 o 2n
3 3 3 3

4
-2}
A4

Space for Personal Notes
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Section G: Extension Exam 2 (15 Marks)

INSTRUCTION:

» Regular: Skip

» Extension: 15 Marks. 2 Minutes Reading. 18 Minutes Writing.

Question 20 (15 marks)

G
Time

The height of the tip of a minute hand of a clock on the wall is modelled by the following equation:
m(t) = 2.3 + 0.4 sin (E - 1201Tt)
6

where m(t) is the height t hours after a certain moment.

a. How far above the ground in the centre of the clock? (1 mark)

MM12 [0.19] - Graphs of Circular Function - Workshop ‘29
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b. How long does it take for the minute hand to go around the clock once? (1 mark)

i. What was the initial height of the minute hand? (1 mark)

ii. Determine the initial trajectory. That is, is the minute hand moving down or up? (1 mark)

iii. After how many seconds is the minute hand first at the same height that it started at? (2 marks)

iv. Hence, determine the digit that the minute hand was pointing to when t = 0. (1 mark)

MM12 [0.19] - Graphs of Circular Function - Workshop ‘30
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d. For what fraction of the time is the minute hand above 2.5 m. (1 mark)

e. The height of the tip of the hour hand can be modelled by the following:
h(t) = 23+ 0.15sin (% — at)
6

where h(t) is the height t hours after a certain moment.

i. What is the length of the hour hand? (1 mark)

ii. Find the value of a. (1 mark)

MM12 [0.19] - Graphs of Circular Function - Workshop ‘31
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f. On the set of axes below, draw one period of h(t). Label all turning points and endpoints. (3 marks)

h

N

2451

241

235¢

23+t

2251

22t

215 ¢

211

205t

Vv

g. Find the height H metres, such that the hour hand of the clock is above this value exactly 1 hour over a full

cycle. Give your answer correct to three decimal places. (2 marks)

21 n

MM12 [0.19] - Graphs of Circular Function - Workshop
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