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Section A: Introduction to Circular Functions

Sub-Section: Radians and Degrees o

Radians and Degrees q

260> =]

Question 1

a. Find G)cin degrees.

T ¢5°
(r

b. Find 12° in radians.

T 21 - I

SM12 [3.2] - Trigonometry Il - Workbook ‘ 2




@ONTOUREDUCA'“ON VICE Specialist Mathematics ¥

0

A
Sub-Section: Unit Circle @

Active Recall

12}

~apsodd

Adjacent
sin = O_/ H

cos = A/H
tan = O/A‘

Space for Personal Notes
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What is a unit circle, and how do we use it?

~

Exploratio:‘: Uni)(ircle

» The unitcircle is simply a circle of radius \

» Angles are measured from the Ex—mic a”‘trdu OHAA}Q :

» It can be divided into four quadrants:

» We can use the elementary definition of the trigonometric functions.

» Select the option below!

sin(0) = [X Valu ,Gradient]

cos(0) = @, Y Value, Gradient]
tan(0) = [X Value,Y Valu@

3
P(x,
¢ 5 \S\
4 — 9_ [ —3
Swno =
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Unit Circle

» The unit circle is simply a circle of radius 1.

4
N

1.0

\0

/Y+

—
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T C
-1.0
A
() v
Discussion: For which quadrant is cos, Sii and tangent po‘sg'{i)‘e? c(im ‘ﬁ
s o) ~ sn=Y
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€9
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Sub-Section: Period

Discussion: For what angle does cos, sin and tangent repeats itself?

& T (l&°)

Period of a Trigonometric Function Definition

period of sin(nx) and cos(nx) functions =

@

period of tan(nx) functions = @

—=&9)

where n = coefficient of x. T

Question 2

Find the period of each of the following trigonometric functions:

a. p(x) = tan(2x)

T

— D

ar
Fe""”'( T oW =

b. q(x) = cos Gx +§)
=

21 - 2 _ kT
poviod.= g7~ L c
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Q
Sub-Section: Pythagorean Identities ® ‘

F 3‘
Discussion: What does sin?(0) + cos?(8) equal to? ‘&*"

Pythagorean Identities

sin

| G N
>X

P | I |
™02 04 o0& 08 10
cos

sin?(0) + cos?(0) = 1

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

Space for Personal Notes
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‘ How can we use it?

VCE Specialist Mathematics 2

~

Question 3 Walkthrough.

D

Find the value of sin(x) given that cos(x) = % and x is the first quadrant.
.‘w / z
Sin*(x) t cos*>)
. ly&_
Sinm) + (¢) "=
LY = ‘g-
Sm*lx) = 7

Since SvW3eo Sin (o) = &'@
Sin ) < C;F?

= |

NOTE: Always show the rejection by the quadrant.

Question 4 Cas f V.E >

Find the value of cos(x) given that sin(x) = § and x is the second quadgant.
ﬂ

26
3
Col) > (—-}7
[o8'(n) = &
") ?

os(a) ~ £ '?"{32'
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. |
Q
Sub-Section: Exact Values ® ‘
Exact values are super important to remember! .
The Exact Values Table
[} E (o] E o E o E o
x 0 (0°) 5 (30%) 7 (45°) 3(60) > (90°)
sin(x) 0 1 E ﬁ 1
2 2 2
cos(x) 1 ﬁ E 1 0
2 2 2
tan(x) 0 = 1 V3 Undefined
TIP: Use the fact that sin is the y value, cos is the x value, and the tangent is the gradient to =

remember the values welll

Discussion: With your classmate next to you, test each other on the exact value table!

Discussion: The exact value table only has first-quadrant angles! How do we evaluate other

quadrants?
L
( ( / w) 3 w m‘M Q.MO
N7
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Section B: Symmetry
_ _ _ Q
Sub-Sectiop; Supplementary Relationships o
| So° a

What does reflection in the y-axis look like?

Exploration: Reflection in y-axis

» Consider the unit circle.

“\

» Reflect the angle around the y-axis on the unit circle above.

» What is the angle in terms of 67

-0

Question 5

Consider the an@

Find the angle after the reflection in the y-axis.

SM12 [3.2] - Trigonometry Il - Workbook ‘1 0
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What does a reflection in the x-axis look like? .

Exploration: Reflection in x-axis

» Consider the unit circle.

Vv

» Reflect the angle around the x-axis on the unit circle above.

» What is the angle in terms of 67

Question 6 %O ¢
- — (
Consider the an@ 2 ™ :% - ' %

Find the angle after the reflection in the x-axis.
’

X

NOTE: Simply make the angle negative!

SM12 [3.2] - Trigonometry Il - Workbook
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What does reflection in both axes look like? .
Exploration: Reflection on Both Axes %

» Consider the unit circle.

S
v aad

v

» Reflect the angle around both axes on the unit circle above.
» What is the angle in terms of 67

T+0

Question 7
Consider the angle g.

Find the angle after the reflection in both axes.

£

SM12 [3.2] - Trigonometry Il - Workbook ‘1 2
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Let’s summarise!

VCE Specialist Mathematics %2

Supplementary Relationships

(cos(11-0), fin(T1-6))

0.5 (cos(-0)/ sin(-0))

(ws(ﬂ-l-e), sin(THe))

Vv

» Simply look at the quadrant to find the correct sign.

& Second Quadrant ( — 0):

cos(mr — 0) = — cos (0)
sin(rr — 0) = + sin(0)

tan(mr — @) = — tan(0)

& Third Quadrant (i + 0):

cos(m + 0) = — cos (0)
sin(mt + 0) = — sin (0)

tan(m + 0) = + tan(0)

SM12 [3.2] - Trigonometry Il - Workbook
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& Fourth Quadrant (—0):
cos(—0) = + cos (0)
sin(—0) = — sin (0)

tan(—0) = — tan(0)

i 1 Try the following question!
Question 8 \ég/

If sin(f) = —0.6 where 6 is a third quadrant angle, evaluate the following.

a. sin(m + ) ?uu l _'—; &‘ n &ve

C—

0.b

fl

b. cos(m+0) & 2

Ls(Te) + Gnlnre) = |
Qs?(tnte) = (- (0-6)2' e (ats) 2o

= "0‘3“
e Qe
¢. tan(m—0) i COS(‘(H‘G’) 90‘8'

—

tun (—9+T1)
204 quad -t 8o °

fan( k4h Quodk) = o8 (—gen) 0-&

NOTE: The aim of the question is to dQnvert the angle to theta! P/

snf-+1) _ —0 -%
14
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Section C: Particular and General Solutions

Sub-Section: Particular Solutions

Active Recall: Period of Trigonometric Function

period of sin(nx) and cos(nx) functions = V-

period of tan(nx) functions = N

where n = coefficient of x.

: ~ g‘
Discussion: How often would the solution fo sin(x) iﬁeat? '%”.

ever) 2-1
j Ly euery P!

Particular Solutions Definition

» Solving trigonometric equations for finite solutions.
» Steps:
& Make the trigonometric function the subject.
& Find the necessary angle for one period.
& Solve for x by equating the necessary angles to the inside of the trigonometric functions.

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

SM12 [3.2] - Trigonometry Il - Workbook ‘1 5
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Question 9 Walkthrough. \
Solve the following equations for x over the domains specified.

2sin(2x + w) — V3 = 0 for x € [0, 27
4 = 22.<1)

. smc?ﬂ)—- £ |
23+ = 3 3 = ’%;"% ,(-FO"‘M
2em= L 20 /)

Y (R
2.»('-'—"2’:3 _'_I3L 3| & | |

Question 10

Solve the following equations for x over the domains specified.

a. sin (x — g) {—%rx € [—m, ] 7‘?

-t T
T
1= 25 L
(v 23
= B / T
- &t 1 -l
A= % -1 -
2% 31 3
b 2cos(2x+ )+1=0forx€[0,27r]

SM12 [3.2] - Trigonometry Il - Workbook ‘1 6
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Question 11 Walkthrough.

Solve the following equations for x over the domains specified.

tan(x+§)—\/§= 0 for x € [0, 2]

/7~ \

Discussion: Why do we need to éd one angli)only for tangents?

O tu(a-Y=7F

T
Lt

® 22-F

n="Z
|® ME%:%:%
= 5, T

Because the next one is a period away for tan (tan’s period is half of the other ones)

SM12 [3.2] - Trigonometry Il - Workbook ‘1 7
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Question 12

Solve the following equations for x over the domains specified.

\/§tan(x+%)+1 = 0 forx € (0,3m)

__—n. 1
1="%"%

—21—37 (5
= B pevwdt” =T
r=-%

SM12 [3.2] - Trigonometry Il - Workbook
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Sub-Sectiopt: Genera¥ Solutions

Discussion: How many solutions would there be for x € R?

\WRWi

I —_ g—

[ 4
<Genera| Sefutions &
. >
» Finding l!ﬁ ithcsolutions to a trigonometric equation.

» Steps:

& Make the trigonometric function the subject.

<~' Find the necessary angle for o@

& Add Period - n wheren € Z. peVloa"
N\

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

Definition

A

H2PH

Space for Personal Notes
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Question 13 Walkthrough.

Find the general solutions to the following equations:

25in(2x+g)—1=0

. MY\ =
Sin(2xt=z)~

ne Z-

NOTE: The steps are exactly the same as a particular solution except for adding the period. We

simply add period x n instead.

ALSO NOTE: We must state thatn € Z.

SM12 [3.2] - Trigonometry Il - Workbook
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If it isn’t a whole number, we aren’t doing a whole number of rotations
which doesn’t guar antee the same value for any trig functions.

™~ a\
Discussion: What does the n have to be a whole number? '&'

Question 14

Find the general solutions to the following equation:

25in(—2x+%)=\/§ PWl‘aol::):z;L, = 'q

S’Y‘(_——zx-t'%) = (?:

2

— - 31 > ’ﬂ m
fo:g. ¢ mn / s -+ 1N
] neZ

Question 15 Walkthrough.

Find the general solutions to the following equation:

T 1
tan(3x—Z)+ﬁ=0
fan (3 %) =~

: T
_n__T1 period = 3
- % 2

i = “_—“5-('17
AL

31—-—'_—2%/

2= &

SM12 [3.2] - Trigonometry Il - Workbook
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NOTE: For tangents, we always get one general solution! p/

Question 16

Find the general solutions to the following equation:

2\/§+2tan<2(x+%)>=0

|:= Solve[z '\/E +2Tan[2 (x+m/6)] =0, x] // Expand

)= {{X—> -;—;+n:l if clel}}

SM12 [3.2] - Trigonometry Il - Workbook ‘22
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Section D: Graphs of Sine and Cosine

8’ >
Sub-Section: Basics of Sine and Cosine Functions @ ‘
What does a Sine and Cosine graph look like? .

Exploration: Graph of Sine and Cosine
Sin

e
L/

» Label below Q1, Q2,Q3, Q4 for the section of the graph that corresponds to respective quadrants.

» Sin

Y= sir\(x)

1.0}

05}

N

SM12 [3.2] - Trigonometry Il - Workbook ‘23
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» Cos

y = cos(x)

1.0

Amplitude, Period and Average Value

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

Amplih«&b

Average

ot Value

Consider the sign of ouv graph

Amplitud

. 2
Period = ==
n

Average Value = k

SM12 [3.2] - Trigonometry Il - Workbook ‘24
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0

Q
Sub-Section: Graphing Sine and Cosine Functions ®

Steps for Sketching Transformations of sin and cos Functions

» Identify:

Amplitude &

G Period &

Mean Value é’
o

© Positive/Negative Shape

£

(C

(C

£

n

» And creafe a “mini version’4f the graph you are about to draw.

AMPHH\AQ/

AVM Ag L7

o Value

Consider the sign of our graph

SM12 [3.2] - Trigonometry Il - Workbook ‘25
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» Start plotting the function from when the angle = 0.
G For instance, for sin (Zx - g) start from x = %-

@ Why?

eg: for sine, we always stavt
heve when angle = O

» Draw the start and end of the periods, and plot the halves (turning points).

b "

» Find any x-intercepts.

» Join all the points!

SM12 [3.2] - Trigonometry Il - Workbook ‘26
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TR |
Question 17 Walkthrough. L

Sketch the graph of f(x) = —sin(2x) & 1 for x € [0, 2] on the axes below, la
with their coordinates. —

!me{ Eadl

lling all intercepts and endpoints

Space for Personal Notes
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Question 18

Sketch the following on the axes below, labelling all intercepts, endpoints, and turning points with their

coordinates.

pem‘od—:”zlg-a
y = Zsm(Z(x—E)) V3 for x € [0, 27]

(?"“ - %‘7) P-‘ﬂM E‘-{r& _(z4%)
la) (3;110)

(5.0
n m o2 \5_11[ Sg(?n 4311/{.\ ﬂg\?{v) >

SM12 [3.2] - Trigonometry Il - Workbook ‘28
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Question 19 -\[

Sketch the following on the axes below, labellfhg all intercepts, endpoints, and turning points with their

coordinates. J M‘v{

y = 2cos(2x+§)—1forx€ [0, 27]

9 =lws(3-Cxﬁ3) —|

N

T eH /‘

4n
K9

2m

SM12 [3.2] - Trigonometry Il - Workbook
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Section E: Graphs of Tangent

VCE Specialist Mathematics %2

8’ >
Sub-Section: Basics of Tangent Graphs o ‘
What does the tangent graph look like? .

Exploration: Graph of Tangents

m=ta

X

-
1/

n(x)

» Label below Q1, Q2,Q3, Q4 for the section of the graph which corresponds to respective quadrants.

» Tan(x) /*V\
Y= +m(x) V

(40%) = undekined

1

3

1 1 2/ Z
1 1 1
1 4 1 1
1 1 1
1 1 1
1 1 1
1 AR 1 1
1 1 1
1 1 1
1 1 1
(: 1 et 1 I L L I L F > x
LT nomo 3p” sm am 7 o
1 - - = —_—
1 4 4 2 4 4 2 4
1 -2F 1 1
1 1 1
1 1 1
1 1 1
1 4} 1 1
1 1 1
1 1 1

Discussion: Why do we have a vertical asymptote for a tangent?

Because tan(90) is undefined

’ = asYmpPse
> peria

¥

;*%

SM12 [3.2] - Trigonometry Il - Workbook
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0

|

Q
Sub-Section: Graphing Tangent Functions @

Steps for Sketching tan Functions

» ldentify

G The period = %

T

» Find the vertical asymptotes by solving for the angle = >

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

T

G For instance, for tan (Zx - g) solve 2x —g =~ forx.

» Plot the inflection point (h, k) (Midpoint of the two vertical asymptotes).
& x value of inflection point = x value, which makes an angle = 0.

&y value of inflection point = vertical translation of the function.

g h\n(x—k) +k

=, ¥)

» Find any x-intercepts.

» Sketch a “cubic-like” shape.

SM12 [3.2] - Trigonometry Il - Workbook ‘31
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Question 20 Walkthrough.

Sketch the graph of y = 3 tan(2x) for x € [—m, 7].

el

poviod= L :
[ | |
[ | |
[ | |
[ | |
[ | |
[ | |
[ | :
[ : |
(-%® : l :
< ;_[ ' [1 # > X
-m 31 /N(a T /(0
=+ 2(,‘4 7"&1:47 9
[ -
I A= oA-%
)(:/—5;%

Space for Personal Notes
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Your turn! .

Question 21

Sketch the following on the axes below, labelling all intercepts, points of inflection, and endpoints with their
coordinates, and all asymptotes with their equations. /
2’(,‘-‘—

y=ta (2x+z 1 for x € (0,7)

Question 22

Sketch the following on the axes below, labelling all intercepts, points of inflection, and endpoints with their
coordinates and all asymptotes with their equations.

f:[0,7] = R, f(x) = =3 tan(m + 4x) + /3
]

_

4

()\ﬁ ¥
[ T

I

I

I

I

I

I

I

I

I

I
1 | 1

> X

3mn| An

TT”

N =N
3]
el Sl

SM12 [3.2] - Trigonometry Il - Workbook
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Contour Checklist

G

O Learning Objective: [3.2.1] - Find Trig Ratios of Supplementary Relationships

Key Takeaways

~apsodd(

SM12 [3.2] - Trigonometry Il - Workbook
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O Unit Circle

O The unit circle is simply a circle of radius 1.

N

+

-1.0 o\ng'w stavts heve|1

.0

J_

SM12 [3.2] - Trigonometry Il - Workbook
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O Period of a Trigonometric Function :

period of sin(nx) and cos(nx) functions = _
period of tan(nx) functions = _ ¢

where n = coefficient of x.

O Pythagorean identity: ‘

sin?(0) + cos?(0) =

— ASTC

— cos(8)

O Supplementary relationships:

O Second Quadrant ( — 9)

cos(m—0) = _|

sin(r — @) = | sin(0)

tan(m —0) =| —tan(@) |
O Third Quadrant (r +4 g)
cos(m+8) =| —cos(8) |
sin(m+6) = | —sin(0) |

tan(m+ @) = | tan(0) |

O Fourth Quadrant (—€6)

cos(—@) = | cos(8) |

sin(—0) = | —sin(@) |

tan(—0) = | —tan(@) |

SM12 [3.2] - Trigonometry Il - Workbook ‘36
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O Learning Objective: [3.2.2] - Find Particular and General Solutions

Key Takeaways
O Particular Solutions
O Solving trigonometric equations for finite solutions.

O Steps:

0 Make the trigonometric function the subject.

c_au;
0 Find the necessary 9]& for Gne peria.

0 Solve for x by equating the necessary angles to the inside of the trigonometric functions.
0 Add and subtract the EWIOA to find all other solutions in the A Ow\al” .

[0 General Solutions

6O
O Finding i!!g ‘nﬂ(’solutions to a trigonometric equation.

O Steps:

0 Make the trigonometric function the subject.

0 Find the necessary aV‘: I\C’ for o@

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

O Add 4@0’\ i m wher@

-

SM12 [3.2] - Trigonometry Il - Workbook ‘37
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O Learning Objective: [3.2.3] - Graph Sine, Cosine and Tangent functions

Key Takeaways

O Amplitude, Period and Average Value

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

~

Ampli‘H\Ae,
\ A Average

o Value

Consider the sign of our graph

Amplitude =
[>E
Period = _"I'm

Average Value = K‘

O Tan function:

T
A

Period =

O Find the asymptotes by solving foifangle

O Find the other asymptotes by adding the period to the previous answer.

O For the point of infl

0 x value pf inflection poing/= x value, which makes an angle = Q .

0 vy value of inflection point = vertical translation of the function.

SM12 [3.2] - Trigonometry Il - Workbook ‘38
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Free 1-on-1 Consults

What Are 1-on-1 Consults? —L:\‘

Who Runs Them? Experienced Contour tutors (45 + raw scores and 99 + ATARs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after-school weekdays, and all-day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next. :)

vvyvyvyvyy

SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link @

bit.lv/contour-specialist-consult-2025






