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Section A: Recap 
 

 
Rectangular Hyperbola 
 

𝒚 =
𝒂

𝒙 − 𝒉
+ 𝒌 

 

                 
 

𝒘𝒉𝒆𝒓𝒆 𝒂 > 𝟎                                                              𝒘𝒉𝒆𝒓𝒆 𝒂 < 𝟎                      
 

 Steps  
 

1. Find the horizontal and vertical asymptotes and plot them on the axis.  
 

2. Find the 𝑥- and 𝑦-intercepts and plot on the axes (if they exist.). 
 

3. Identify the shape of the graph by considering any reflections, and sketch the curve. 
 

 
 
Finding the Equation of a Hyperbola from its Graph 
 

 We generally need three facts (ℎ, 𝑘, and 𝑎) about the hyperbola. 
 

𝒚 =
𝒂

𝒙 − 𝒉
+ 𝒌 

 
 Steps 

 
 Look for the asymptotes. 

 
 Sub in a point to find the value of 𝑎.  
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Truncus 
 

𝒚 =
𝒂

(𝒙 − 𝒉)𝟐 + 𝒌 

 

 
 

𝒘𝒉𝒆𝒓𝒆 𝒂 > 𝟎                                                                              𝒘𝒉𝒆𝒓𝒆 𝒂 < 𝟎 
 

 Steps 
 

1. Find the horizontal and vertical asymptotes and plot them on the axis.  
 

2. Find the 𝑥- and 𝑦-intercepts and plot on the axes (if they exist.). 
 

3. Identify the shape of the graph by considering any reflections and sketch the curve. 
 

 
 
Finding the Equation of a Truncus from its Graph 
 

 We generally need three facts (ℎ, 𝑘, and 𝑎) about the truncus. 
 

𝒚 =
𝒂

(𝒙 − 𝒉)𝟐 + 𝒌 

 
 Steps 

 
 Look for the asymptotes. 

 
 Sub in a point to solve the value of 𝑎.  
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Square Root Functions 
 

𝒚 = 𝒂 √𝒃(𝒙 − 𝒉) + 𝒌 
 
 
 
 
 
 
 
 
 

    
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
                                                                                                                                                 

 Steps for sketching roots 
 

1. Find the starting point (ℎ, 𝑘). 
 

2. Find the 𝑥- and 𝑦-intercepts and plot on the axes (if they exist.). 
 

3. Identify the shape of the graph by considering any reflections and sketch the curve. 
 

 
 
Space for Personal Notes 
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Finding the Equation of a Root Function from its Graph 
 

 We generally need three facts about the root function. 
 

𝒚 = 𝒂√±(𝒙 − 𝒉) + 𝒌 
 

 Steps 
 

 Look for the starting point (ℎ, 𝑘). 
 

 Sub in a point to solve the value of 𝑎.  
 

 
 
Circles 
 

 
 

(𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐 
 

𝒘𝒉𝒆𝒓𝒆 𝒓 > 𝟎 
 

 Centre: (𝒉, 𝒌) 
 

 Radius: 𝒓 
 

 Steps 
 

1. Find the centre of the circle.  
 

2. Find the radius of the circle. 
 
3. Find axes intercepts (if they exist.).  
 
4. Identify the shape of the graph and sketch the curve. 
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Semicircles 
 

 
 

𝒚 = ±√𝒓𝟐 − (𝒙 − 𝒉)𝟐 + 𝒌 
 

 
 

𝒙 = ±√𝒓𝟐 − (𝒚 − 𝒌)𝟐 + 𝒉 
 
 

 Steps 
 

1. Find the centre of the semicircle.  
 

2. Find the radius of the circle. 
 

3. Find axes intercepts if they exist.  
 

4. Identify the shape of the graph and sketch the curve. 
 

 
 
Space for Personal Notes 
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Finding the Equation of a Root Function from its Graph 
 

 We need generally three facts about the circles/semicircles. 
 

(𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐 
 

𝒚 = ±√𝒓𝟐 − (𝒙 − 𝒉)𝟐 + 𝒌 
 

𝒙 = ±√𝒓𝟐 − (𝒚 − 𝒌)𝟐 + 𝒉 
 

 Steps 
 

1. Identify the centre, (ℎ, 𝑘). 
 

2. Identify the radius, 𝑟. 
 

 
 
Types of Relations 
 

 There are four types of relations: 
 

One to One Many to One 

 

 
 

 

 
 

One 𝑥 to One 𝑦. Many 𝑥’s to One 𝑦. 

        
 
 
 

vertical
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One to Many Many to Many 

 

 
 

 

 
 

One 𝑥 to Many 𝑦’s. Many 𝑥’s to Many 𝑦’s. 
 

         
 

 
Functions 
 

𝒚 = 𝒇(𝒙) 
 

 Functions are relations which make one 𝑦-value at any given 𝑥-value. 
 

 
 
Vertical Line Test 
 

 Definition: Tells apart between functions and non-function relations. 
 

 
 

𝑬𝒗𝒆𝒓𝒚 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒐𝒏𝒍𝒚 𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒔 𝒂 𝒗𝒆𝒓𝒕𝒊𝒄𝒂𝒍 𝒍𝒊𝒏𝒆 𝒐𝒏𝒄𝒆. 
 

 

horizontal
Not function

Vertical 1.t

&

I
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Horizontal Line Test 
 

 Definition: Tells apart between many-to-one and one-to-one functions. (And relations.) 
 

 
 

 
 
Set Operators 
 

 Intersection: “AND”. 
 

𝑨 ∩ 𝑩 = 𝑾𝒉𝒂𝒕 𝒗𝒂𝒍𝒖𝒆𝒔 𝒂𝒓𝒆 𝒊𝒏 𝒔𝒆𝒕 𝑨 𝑨𝑵𝑫 𝒊𝒏 𝒔𝒆𝒕 𝑩. 
 

 Union: “OR”. 
 

𝑨 ∪ 𝑩 = 𝑾𝒉𝒂𝒕 𝒗𝒂𝒍𝒖𝒆𝒔 𝒂𝒓𝒆 𝒊𝒏 𝒔𝒆𝒕 𝑨 𝑶𝑹 𝒊𝒏 𝒔𝒆𝒕 𝑩. 
 

 Set difference: “Except”. 
 

𝑨 \ 𝑩 = 𝑾𝒉𝒂𝒕 𝒗𝒂𝒍𝒖𝒆𝒔 𝒂𝒓𝒆 𝒊𝒏 𝒔𝒆𝒕 𝑨 𝒆𝒙𝒄𝒆𝒑𝒕 𝒕𝒉𝒐𝒔𝒆 𝒂𝒍𝒔𝒐 𝒊𝒏 𝒔𝒆𝒕 𝑩. 
 

 
 
Interval Notation 
 

 Parentheses (non-inclusive): 
 

𝒙 ∈ (𝒂, 𝒃) ⇒ 𝒂 < 𝒙 < 𝒃 
 

 Square brackets [inclusive]: 
 

𝒙 ∈ [𝒂, 𝒃] ⇒ 𝒂 ≤ 𝒙 ≤ 𝒃 
 

 

RB
If3
x [1 ,3]
-xE(1

. 3)
Da
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Maximal Domain 
 

 The maximal domain is the biggest possible domain for a rule without committing a mathematical 
crime. 

 
 In Methods, we need to consider 3 important rules:  

 

√𝒛, 𝒛 ≥ 𝟎 
 

𝐥𝐨𝐠(𝒛) , 𝒛 > 𝟎 
 

𝟏
𝒛

, 𝒛 ≠ 𝟎 

 
 

 
Range 
 

 The range is the possible value for the output of a function. 
 

 
 
Functional Notation 
 

𝒇: 𝑫𝒐𝒎𝒂𝒊𝒏 → 𝑪𝒐𝒅𝒐𝒎𝒂𝒊𝒏, 𝒇(𝒙) = 𝑹𝒖𝒍𝒆 
 

 Codomain is simply all the values the function works within.  
 

 Codomain is not the same as the range. 
 

 
 

 
Piecewise (Hybrid) Functions 
 

 Series of functions. 
 

𝒉(𝒙) = {
𝒇(𝒙), 𝑫𝒐𝒎𝒂𝒊𝒏𝟏
𝒈(𝒙), 𝑫𝒐𝒎𝒂𝒊𝒏𝟐

 

 
 𝐷𝑜𝑚𝑎𝑖𝑛1 and 𝐷𝑜𝑚𝑎𝑖𝑛2 represent the 𝑥-values for which the two functions are defined. 

 
 The two domains do not have to join! 

 
 
 

&
L values

(
·

g,
d - zER/Su3

↳ sh
name-R

=>

& d
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Inverse Relation 
 

 Definition: Inverse is a relation that does the opposite. 
 

 
 

 
 
Solving for an Inverse Relation 
 

 Swap 𝑥 and 𝑦. 
 

 
 

 
 
Domain and Range of Inverse Functions 
 

 
 

𝐃𝐨𝐦 𝒇−𝟏 = 𝐑𝐚𝐧 𝒇 
 

𝐑𝐚𝐧 𝒇−𝟏 = 𝐃𝐨𝐦 𝒇 
 

 

&

&

x-y

&
-
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Symmetry of Inverse Functions 
 

 
 

 Inverse functions are always symmetrical around 𝑦 = 𝑥. 
 

 
 
Validity of Inverse Functions 
 

 
 

 Requirement for Inverse Function:  
 

𝒇 𝒏𝒆𝒆𝒅𝒔 𝒕𝒐 𝒃𝒆 𝟏: 𝟏. 
 

 

&

D

P
exists

vertical lit

- horizontal (i)

&
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Intersection between a Function and its Inverse 
 

 
 

𝒇(𝒙) = 𝒙   OR   𝒇−𝟏(𝒙) = 𝒙 
 

 
 
Space for Personal Notes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

f =f -

·*
- =



                          

 VCE Mathematical Methods ½       
 

 

MM12 [0.9] - Functions & Relations Exam Skills - Workshop 14 

Section B: Warmup (14 Marks) 
 

 
INSTRUCTION: 14 Marks. 15 Minutes Writing. 
 

 
 
Question 1 (5 marks) 
 
a. Let ℎ ∶ (−3, 4] → ℝ, 𝑓(𝑥) = 𝑥2 − 4𝑥 + 7. Find the range of ℎ. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
b. Find the maximal domain of the function 𝑓(𝑥) = 1

√𝑥2+4𝑥+3
. Express your answer in interval notation.  

(2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 

-> Sketch

2 m -

f(x) =(-2)
2

+3 f( -3) = 9 + 12+7
= 28

f(4) = 16+ 6+7 =7t
Ran = [3 ,

28)

T
7+41+3 > 0

(x+3)(x+1)) 0

-
xt (-0, +3)u( - 1 ,b)
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c. Let 𝑔 ∶ (−∞, 𝑏] → ℝ, 𝑓(𝑥) = 𝑥2 + 4𝑥 + 1.  
 

Determine the maximum value of 𝑏 such that 𝑔−1 exists. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Space for Personal Notes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

domain
-> one-to-one

↳ Vertical 1 .t.

%
Horizontal 1 .7

(x+2)23

1- 0
,
-2]

(2-3) B

-
x=+4x+ ) = (x+2)2-3

= Dx2+4x+ Y
[n
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Question 2 (4 marks) 
 
a. The function 𝑓 is sketched on the axes below. Find the rule for 𝑓(𝑥).  
 

 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
b. Sketch the inverse function 𝑓−1 on the same axes as 𝑓. Label the equations of the asymptotes.  
 

 
 
Space for Personal Notes 
 
 
 

 

x=2

-
C y=3

&-
~

y = =3 +2

5 -T3 + 2 3+2
5 =a+2

a=3

O D
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Question 3 (5 marks) 
 
Consider the function 𝑓(𝑥) = √4𝑥 − 4 + 1, defined on its maximal domain. 
 
a. Sketch the graph of 𝑦 = 𝑓(𝑥) on the axes below. Label the starting point with coordinates.. (2 marks) 
 

 
 
b. Find the rule and domain for the inverse function 𝑓−1. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 
 
 
 

↓Y
Po
-

4x- 4= 0

4x = 4

x = 1

3
2

-
·

(1)

-swapy & domf" = ranf
x =My4 + 1

= [1 ,a)
x = 1 =My 4
(x -1)

=

= 4y-4

(x -c)2=

432 it
y = y(x-1+ 1

f+ (x) = ((x-D
=

+ 1
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c. State the coordinates of any points of intersection between 𝑓 and 𝑓−1. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Space for Personal Notes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

D
f(x) = x

#-4 + 1 =x

Ex-4 = x+

4x-4 = ()- 1)2
4x - 4 = x 2 -2x + 1

0 = x2-6x+5

o = (x -5)(x - 1)
(1 , 1)

x = 1 .5 15 .5)
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Section C: Exam 𝟏 Questions (21 Marks) 
 

 
INSTRUCTION: 21 Marks. 30 Minutes Writing.  
 

 
 
Question 4 (8 marks) 
 
Consider the function: 
 

𝑓 ∶ [𝑎, ∞) → ℝ, 𝑓(𝑥) = 𝑥2 − 3𝑥 + 4 
 
a.  
 

i. Write 𝑓(𝑥) in turning point form. (1 mark) 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 
 

ii. Hence, find the largest value of 𝑎 such that the inverse function 𝑓−1 exists. (1 mark) 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4-
complete

T

the square

fa) =T-z)2+E

->one-to-one

smallest &
ga
(
a
=3
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Use the value of a found in part a. ii. for all subsequent questions. 
 
b. Define 𝑓−1, the inverse function of 𝑓. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
c. Write the rule for 𝑓−1(𝑥), in the form 𝑓−1(𝑥) = 𝑎√4𝑥 − 𝑏 + 3

2
, where 𝑎, 𝑏 ∈ ℝ. (1 mark) 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rule

=>function rotation => Domain

py y
=zt
Efe

x = (y-3)=7 f() = E+y
x1 - E =(y -z)2 domft = ranf =[E,)

y
- z == fi

,
b)+Rif"()=N

& -
f(x=+

=7 +
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d. Sketch the graph of 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑓−1(𝑥) on the axes below. Label all endpoints and points of 

intersection with coordinates. (3 marks) 
 

 
 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 

 
 
 

 
 
Space for Personal Notes 
 
 
 
 
 
 
 
 
 

 

f(x) = (x-2) /
xt[ , c)

f- ((x) =x-+
f

~↳((2
,2)

(7
,
3)

f(x) =+
x
2
-3x+4=

x2-4x+4= 0

(x- 2)=0

x= 2
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Question 5 (9 marks) 
 
Consider the function 𝑓 that describes a semi-circle. The graph of 𝑓 is shown below. 
 

 
 
a. State the domain of 𝑓. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
b. Find the rule for 𝑓(𝑥). (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 
 
 
 

&

-

Dom=[ -1
,3]

Centre (1 , 1)

y=v (xn)+ k
↑
radius =2

y = -j(x - 1
=

+ 1
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c. Hence, find all axes intercepts of the graph of 𝑦 = 𝑓(𝑥). (3 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
The function 𝑔 describes a semi-circle of the same shape as 𝑓, whose minimum occurs when 𝑥 = 1 and has 𝑥-axis 
intercepts at (−1, 0) and (3, 0). 
 
d. Determine all possible rules for 𝑔 in terms of the radius 𝑟 of the semi-circle. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 
 
 
 

-

↳int ↳ y-int

y =-r4
-(x-1)

= +1

Eight eit
o =-mx= 0 4-(x-1)

2+ 1

y= -F(2 + 1 M=(x-1) = )

= -15+ 1 4 - (x-1)
= = 1

4 -(x2-2x+ 1)
= 1

(0 , 1 - (3)
- x2+2+2

= 0

x-2x -2153
(1+ , 0) (1-55,0)
-

~

4
,

o = -v+k

k=42· ↑

- y=- (++v 4

y
= -v(x-12

O =--2)+ K
0 =
-v 4+k

-k =-DT
-
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e. Hence find the rule for 𝑔 that has the smallest possible radius. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Question 6 (4 marks) 
 
Let 𝑓 ∶ [−2𝑎, 𝑎] → ℝ, 𝑓(𝑥) = 𝑥2 − 6𝑥 − 10. where 𝑎 > 0, be a function. 
 
a. Find the value of 𝑎 if the range of 𝑓 is [−18, 30]. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

&
v =2

4- (x-12 +rg(x) =
-r 4 -4

9 (x)
=-FF(x- 1)2-

I
(-29,30)& 1)DN

sDf(a) =-18

C 30-19) f(-2a) = 30I ↓
(ta)

2
-b(2a)+ 0=20

-18 ==- 6a -10
Yaz + 129 +10

=30

0 = a2-6a+8

0 = (a-4)(a-2) 442+ 12a - 40
=0

& a2 + 3a - 10
=0

a =4; 2

e (a +5)(a- 2)
=0

a =- ,
2

a=2



-

i
⑳
I

- f(x=
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b. Determine the range of 𝑓 in terms of 𝑎, for any value of 𝑎. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Space for Personal Notes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

D Of(-2a) = 4a2+ 12a
-10

f(a) = a2-6a-10- ⑬ [-19
,
492+12a+10]

(3 ,- 19) ⑮ [a26a-10 , 49712ato]
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Section D: Tech Active Exam Skills 
 

 
Calculator Commands: Using Sliders/Manipulate on 𝐂𝐀𝐒 
 
 

 Mathematica 
 

 
 

 
 

 NOTE: The function must be typed out 
instead of using its saved name. 

 

 
 𝐓𝐈-𝐍spire 

 

 
 

 
 

 
 

 
 Casio Classpad 

 

 
 

 
 
Calculator Commands: Finding the maximal domain 
 
 

 Mathematica 
 

 
 

 
 𝐓𝐈-𝐍spire 

 
 Type up the domain (or find 

it under the book button.). 
 

 
 

 
 Casio Classpad 

 
 Sketch the function and 

analyse. 
 

 

 
 
Space for Personal Notes 
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Defining Hybrid Functions on 𝐂𝐀𝐒 
 
 

 Mathematica 
 

 Piecewise 
 
 

 
 Represents a piecewise 

function with values 
𝑣𝑎𝑙𝑖 in the regions 
defined by the 
conditions 𝑐𝑜𝑛𝑑𝑖.  

 
 𝐓𝐈-𝐍spire 

 

 
 

 
 

 
 

 
 Casio Classpad 

 

 
 

 
 
Space for Personal Notes 
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Calculator Commands: Finding the equation of a polynomial that passes through points.  
 

 Given 𝑛 points we can find a degree 𝑛 − 1 polynomial that passes through all of these points.  
 

 Example: Find the equation of the quadratic function that passes through the points (0,6), (2,2) and 
(3,3). 

 
 
 

 𝐓𝐈:   
 

 
 

 Casio:  
 

 
 

 Mathematica:  
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Calculator Commands: Turning Point 
 

 ALWAYS sketch the graph to find approximate bounds for where the turning point you want is 
located.  

 
 To find a local maximum, we maximise the function over a specific domain.  

 
 To find a local minimum, we minimise the function over a specific domain. 

 
 𝐓𝐈 and Casio: Use 𝑓𝑚𝑖𝑛(𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛, 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒, 𝑙𝑜𝑤𝑒𝑟 (𝑜𝑝𝑡𝑖𝑜𝑛𝑎𝑙), 𝑢𝑝𝑝𝑒𝑟 (𝑜𝑝𝑡𝑖𝑜𝑛𝑎𝑙)) or                                        

𝑓𝑚𝑎𝑥(𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛, 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒, 𝑙𝑜𝑤𝑒𝑟 (𝑜𝑝𝑡𝑖𝑜𝑛𝑎𝑙), 𝑢𝑝𝑝𝑒𝑟 (𝑜𝑝𝑡𝑖𝑜𝑛𝑎𝑙)). 
 

 𝐓𝐈: Menu→ 4 → 7
8
.  

 

 
 

 Casio:  Action→Calculation→ 𝑓𝑚𝑖𝑛/𝑓𝑚𝑎𝑥 
 

 
 

 Mathematica: Minimise[ ] and Maximise[ ] commands. 
 

 Minimise[𝑓[𝑥], 𝑥] will minimise 𝑓[𝑥] over its whole domain.  
 

 To restrict the domain, we must use Minimise[{𝑓[𝑥], 𝑎 ≤ 𝑥 ≤ 𝑏}, 𝑥]. 
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Section E: Exam 𝟐 Questions (33 Marks) 
 

 
INSTRUCTION: 33 Marks. 48 Minutes Writing.  
 

 
 
Question 7 (1 mark) 
 
The function 𝑓 defined by 𝑓 ∶ 𝐴 → ℝ, 𝑓(𝑥) = (𝑥 − 1)2 + 3 will have an inverse function if its domain 𝐴 is: 
 
A. ℝ 
 
B. (−∞, 3) 

 
C. [3, 10] 

 
D. [0, ∞) 
 

 
 
Question 8 (1 mark) 
 
Which one of the following functions does not have an inverse function? 
 
A. 𝑓 ∶ ℝ → ℝ, 𝑓(𝑥) = 2𝑥 − 5 
 
B. 𝑔 ∶ (0, ∞) → ℝ,   𝑔(𝑥) = 𝑥2 
 
C. ℎ ∶ ℝ → ℝ, ℎ(𝑥) = 𝑥3 

 
D. 𝑘 ∶ [−2,2] → ℝ,   𝑘(𝑥) = √4 − 𝑥2 
 

 
 
Question 9 (1 mark) 
 
The linear function 𝑓 ∶ 𝐷 → ℝ, 𝑓(𝑥) = 3 − 𝑥 has a range of [−4, 6). The domain of 𝑓 is: 
 
A. (−5, 1] 
 
B. (−3, 7] 
 
C. (−2, 7) 

 
D. [−3, 7] 
 

 
 
 

97
,
9

/ 1 ,
13

Er
one toe

y = 3
-c

(16) & 6 = 3 -x

x =
-3

& -
( - 3 , 7] = 4 = 3-3

x =7
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Question 10 (1 mark) 
 
The rule for the function shown in the graph below could be: 
 

 
 
A. 𝑦 = √2𝑥 − 4 + 2 
 
B. 𝑦 = −√2𝑥 − 4 + 2 
 
C. 𝑦 = √𝑥 − 2 + 2 
 
D. 𝑦 = −√𝑥 − 2 + 2 
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Question 11 (1 mark) 
 
The graph of the function with equation 𝑦 = 𝑓(𝑥) is shown below. 
 

 
 
Which one of the following is most likely to be the graph of the inverse function? 
 

 
 

 

↑

P
&
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Question 12 (1 mark) 
 
Consider a one-to-one function 𝑓 which satisfies 𝑓(2) = 4 and 𝑓(3) = 2. The equation of a line that intersects 
𝑓−1 at the points 𝑥 = 2 and 𝑥 = 4 is: 
 
A. 𝑦 = 6 − 2𝑥 
 
B. 𝑦 = 4 − 1

2
𝑥 

 
C. 𝑦 = 8 − 2𝑥 

 
D. 𝑦 = 6 − 1

2
𝑥 

 
 

 
Question 13 (13 marks) 
 
The temperature of a cooling object follows a hyperbolic model given by 𝑇. 
 

𝑇(𝑥) =
120

𝑥 + 2
+ 20 

 
Where 𝑇(𝑥) represents the temperature (in degrees Celsius) of the object 𝑥 minutes after it was removed from an 
oven. 
 
a. What is the implied domain of the function 𝑇 (i.e. what values make sense)? (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D

-

x0
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b. Sketch the graph of 𝑇(𝑥) over its implied domain, on the axes below. Label any endpoints with coordinates 

and asymptotes with equations. (2 marks) 
 

 
 
c. Find the temperature of the object after 𝑥 = 5 minutes. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
d. Determine the time 𝑥 when the temperature of the object is 50℃. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

· (0 ,80)

TE20-
... ------

T(5) =20

solve (50 =+ ()
⑫emins
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e. Find the rule and domain of the inverse function 𝑇−(𝑥). (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
f. Describe the information that 𝑇−1(30) gives us in relation to this scenario. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
The temperature of the oven is changed so that now when the object is taken out of the oven its temperature is 
given by 𝑇1(𝑥) = 𝑇(𝑥) + 𝑎, where 𝑎 > 0. 
 
g. Determine the range of 𝑇1(𝑥) on its implied domain. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 

I

-

T(x) = Y
-Wsolve(+ (y) = x\ _) T

- '(x) ==
z(x -80)
x-20

y : - domf= ranf
=120 , 80]

↑
"Y

time when temperature⑪ is 30%

Pup

(20 +a ,
80+a]
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h. Determine the value of 𝑎 if the object's temperature 28 minutes after it is taken out of the oven is 39 degrees 

Celsius. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 

 
 
Question 14 (14 marks) 
 
Contour Park constructs a roller that is made up of three different sections of track. Let ℎ be the function that 
determines the height of the roller coaster above the ground, according to its horizontal position 𝑥. ℎ is modelled 
by the rule: 
 

{

4𝑥                              0 ≤ 𝑥 ≤ 5
𝑥2 − 22𝑥 + 105     5 < 𝑥 ≤ 14

−
8

𝑥 − 13
+ 1            14 < 𝑥 ≤ 22

 

 
a. Sketch the graph of ℎ(𝑥) on the axes below. Label all endpoints, intercepts and turning points with 

coordinates. (4 marks) 
 

 
 

& t P
solve (+(2) +a = 39 , a)

⑮
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b. State the maximum height of the roller coaster above the ground. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
c.  
 

i. Find the values of 𝑥 for which the roller coaster is 15 metres below the ground. (2 marks) 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 
 

ii. Find the horizontal distance(s) when the height is 15 metres above the ground. Give your answers correct 
to two decimal places. (2 marks) 

 
__________________________________________________________________________________ 

 
__________________________________________________________________________________ 

 
__________________________________________________________________________________ 

 
__________________________________________________________________________________ 

 
__________________________________________________________________________________ 

 
 
d. Find the values of 𝑥 for which the roller coaster is below the ground. Express your answer using interval 

notation. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
 
 
 

20 metres.

Solution: See that this occurs during the quadratic section.
Solve x^2-22x+105=-15 --> x=10,12

Solution: See that this occurs during a linear section and quadratic section.
Solve 4x = 15--> x = 3.75 and solve x^2- 22x -105=15--> x= 5.43 (only solution in
domain).
So horizontal distances are 3.75 and 5.43 for a height of 15 metres above the ground.

this is when h<0 so xe(7,22)
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The roller coaster is a huge success, however a complaint is that the ride is too quick. To rectify this issue it is 
decided that instead of the roller coaster track ending at 𝑥 = 21, a new track with the exact same shape as ℎ(𝑥) 
will be constructed from this point. 
 
e. Define the function ℎ1(𝑥) which describes the linear section of the new track. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
f. At what 𝑥 value will the roller coaster be 16 metres below the ground for a second time.. (1 mark) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
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x=21+11=32
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Section F: Extension Exam 𝟏 (9 Marks) 
 

 
INSTRUCTION: 9 Marks. 13 Minutes Writing. 
 

 
 
Question 15 (9 marks) 
 
Consider the function 𝑓(𝑥) = 1

𝑥−4
. 

 
a. Find the values of 𝑥 for which 𝑓−1(𝑥) > 𝑓(𝑥). (4 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
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Now let 𝑔 ∶ (−∞, 𝑘) → ℝ, 𝑔(𝑥) = 1

𝑘−𝑥
, where 𝑘 is a real constant. 

 
b. Find the rule and domain for the inverse function, 𝑔−1, in terms of 𝑘. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
c. Find the exact value of 𝑘 so that 𝑔 and 𝑔−1 have one point of intersection. (3 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
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 VCE Mathematical Methods ½       
 

 

MM12 [0.9] - Functions & Relations Exam Skills - Workshop 41 

Section G: Extension Exam 𝟐 (15 Marks) 
 

 
INSTRUCTION: 15 Marks. 22 Minutes Writing. 
 

 
 
Question 16 (1 mark) 
 
The range of the function given by 𝑓 ∶ (0, 4] → ℝ, 𝑓(𝑥) = 𝑥2 − 2𝑥 + 𝑏 is: 
 
A. (𝑏 − 1, 𝑏 + 8) 
 
B. [𝑏 − 1, 𝑏 + 8] 

 
C. (,8] 

 
D. (𝑏 − 1, 𝑏 + 8] 
 

 
 
Question 17 (1 mark) 
 
The functions 𝑓(𝑥) = log2(𝑎 − 𝑥) and 𝑔(𝑥) = −√𝑥 + 𝑎 are defined on their maximal domains and 𝑎 ∈ ℝ+. The 
domain of 𝑓(𝑥) × 𝑔(𝑥) is: 
 
A. [−𝑎, 𝑎) 
 
B. [−𝑎, 𝑎] 
 
C. (−𝑎, 𝑎) 

 
D. ℝ\{𝑎} 
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 VCE Mathematical Methods ½       
 

 

MM12 [0.9] - Functions & Relations Exam Skills - Workshop 42 

 
Question 18 (1 mark) 
 
The graph of the function 𝑓 is shown below. 
 

 
 

In order for the inverse 𝑓−1 to exist, a possible restricted domain of 𝑓 is: 
 
A. 𝑥 ∈ [−3, 0] ∪ [3,0] 
 
B. 𝑥 ∈ [−1,2) 
 
C. 𝑥 ∈ [0,3] 

 
D. 𝑥 ∈ [−3,0) ∪ [3,0] 
 

 
 
Question 19 (1 mark) 
 
The equation 12𝑥5 + 15𝑥4 − 60𝑥3 − 30𝑥2 + 120𝑥 = 𝑘 has one real solution for: 
 
A. 𝑘 ∈ (−87,57) 
 
B. 𝑘 ∈ (−∞, −87) ∪ (−24, ∞) 
 
C. 𝑘 ∈ (−87, −24) 

 
D. 𝑘 ∈ (−∞, 57) 
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Question 20 (11 marks) 
 
Consider the function 𝑓: [√3, ∞) → ℝ, 𝑓(𝑥) = √3𝑥2 − 9. 
 
a. Define 𝑓−1, the inverse function of 𝑓. (2 marks) 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 

_____________________________________________________________________________________ 
 
 
b. Sketch the graphs of 𝑦 = 𝑓(𝑥), 𝑦 = 𝑓−1(𝑥) on the axes below. Label all axes intercepts and points of 

intersection with coordinates. (3 marks) 
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Now consider the one-to-one function, defined on its maximal domain, 𝑔 ∶ [𝑎, ∞) → ℝ, where  
𝑔(𝑥) = √𝑘𝑥2 − 9 and 𝑎, 𝑘 ∈ ℝ+. 
 
c.  
 

i. Find the value of 𝑎 in terms of 𝑘. (1 mark) 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 
 

ii. Find the value of 𝑘 such that 𝑔 and 𝑔−1 intersect at (2, 2). (2 marks) 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 
 

iii. Find the value(s) of 𝑘 for which 𝑔 and 𝑔−1 do not intersect each other. (2 marks) 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
 

__________________________________________________________________________________ 
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d. As 𝑥 gets larger and larger (i.e. as 𝑥 → ∞)), the function 𝑔(𝑥) approaches, but never touches a linear function 

of the form 𝑦 = 𝑚𝑥. 
 
State the value of 𝑚 in terms of 𝑘. (1 mark) 

 
_____________________________________________________________________________________ 

 
_____________________________________________________________________________________ 
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