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PREVIEW
This file has the first 13 of the 26 questions in this paper. The rest is locked: it comes with a PrepNest 
plan, or with the paper itself for VCE.

Reading time: 15 minutes (no writing)
Writing time: 120 minutes
Total time: 135 minutes

SECTIONS IN THIS PAPER

Section A — multiple choice — 45 min (calculator allowed) — 13 questions, 13 marks
Section B — extended response — 75 min (calculator allowed) — 0 questions, 0 marks

A formula sheet is printed at the end of this paper.

INSTRUCTIONS
You are not permitted to write during reading time — you may only read the paper and plan 
your approach. Answer every question you can. Write your working in the space provided for 
long-answer questions. Marking guidance and full explanations are provided in the separate 
answer key.

PrepNest · Specialist Mathematics Unit 3 & 4 — Examination 2 (Practice 1) · Preview Page 1 of 14



PrepNest

YEAR 12 SPECIALIST MATHEMATICS (CALCULATOR ALLOWED)

Section A — multiple choice
45 minutes • Calculator allowed

INSTRUCTIONS
•  Answer all questions. Choose the response that is correct for the question.
•  A correct answer scores 1; an incorrect answer scores 0. Marks will not be deducted for incorrect answers.
•  Unless otherwise indicated, the diagrams in this book are not drawn to scale.
•  Take the acceleration due to gravity to have magnitude g m s⁻², where g = 9.8.

Question 1
Consider the statement ‘For all real numbers , if , then .’ The negation of this
statement is
A. For all real numbers , if , then .
B. There exists a real number such that and .
C. There exists a real number such that and .
D. For all real numbers , if , then .

Question 2
Which one of the following values of is a counterexample to the statement ‘If is
divisible by 4, then is divisible by 4’, where ?
A. 3
B. 4
C. 6
D. 8

Question 3

The graph of has

A. a vertical asymptote and a horizontal asymptote only
B. vertical asymptotes and , and a horizontal asymptote
C. a vertical asymptote and a horizontal asymptote
D. vertical asymptotes and , and a horizontal asymptote

Question 4
The maximal domain and the range of the function with rule are
respectively

A. and
B. and
C. and
D. and
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Question 5

If and , then is

A.

B.

C.

D.

Question 6
The shaded region of the complex plane shown below, including its boundary, is described by

−2 −1 1 2

−2

−1

1

2 (1, √3)

Re(z)

Im(z)

A.
B.
C.
D.

Question 7
The polynomial , where , has as a root. The value
of is
A.
B.
C.
D.
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Question 8
The pseudocode shown below uses Euler’s method to approximate the solution of a differential 
equation. The value printed when the pseudocode is run is

define f(x, y)
return x + y

x ← 0
y ← 1
h ← 0.1
for i from 1 to 3

y ← y + h × f(x, y)
x ← x + h

end for
print y

A. 1.220
B. 1.331
C. 1.362
D. 1.395

Question 9
The slope field shown below represents the differential equation
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A.

B.

C.

D.

PrepNest · Specialist Mathematics Unit 3 & 4 — Examination 2 (Practice 1) · Preview Page 4 of 14



PrepNest

Question 10
A particle starts from rest and moves in a straight line with acceleration m s⁻²,
where m s⁻¹ is its velocity at time seconds. The distance, in metres correct to two
decimal places, travelled by the particle in the first 2 seconds is
A. 1.73
B. 2.00
C. 2.27
D. 4.00

Question 11
The region enclosed by the curve , the -axis and the line , for , is rotated
about the -axis. The volume of the solid of revolution formed is

A.

B.
C.

D.

Question 12
The length of the curve from to is

A.
B.

C.

D.

Question 13

Using the substitution , the integral is equal to

A.

B.

C.

D.
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FORMULA SHEET
Specialist Mathematics formulas

Mensuration
area of a circle 
segment

volume of a cylinder

volume of a cone

volume of a pyramid

volume of a sphere

area of a triangle

sine rule

cosine rule

Algebra, number and structure (complex numbers)

de Moivre’s theorem

Data analysis, probability and statistics
for independent
random variables

for independent
identically
distributed variables

approximate
confidence interval
for

distribution of
sample mean mean variance
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Circular (trigonometric) functions

Calculus
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Calculus — continued
product rule

quotient rule

chain rule

integration by parts

Euler’s method If , and , then and .

arc length parametric

surface area 
Cartesian about the 
x-axis

surface area 
Cartesian about the 
y-axis

surface area 
parametric about the 
x-axis

surface area 
parametric about the 
y-axis

Kinematics
acceleration

constant acceleration 
formulas
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Vectors in two and three dimensions

for

and
vector scalar product

vector cross product

vector equation of a 
line

parametric equation 
of a line

vector equation of a 
plane

parametric equation 
of a plane

Cartesian equation of 
a plane

END OF FORMULA SHEET
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LOCKED The rest of the paper comes with a PrepNest plan · prepnest.com.au/pricing

14.

15.

16.

17.

18.
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LOCKED The rest of the paper comes with a PrepNest plan · prepnest.com.au/pricing

19.

20.

1.

PrepNest · Specialist Mathematics Unit 3 & 4 — Examination 2 (Practice 1) · Preview Page 11 of 14



PrepNest

LOCKED The rest of the paper comes with a PrepNest plan · prepnest.com.au/pricing

2.

3.

4.
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LOCKED The rest of the paper comes with a PrepNest plan · prepnest.com.au/pricing

5.

6.

13 questions locked, up to question 6.
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PREVIEW

That’s the end of the preview
You’ve seen the first 13 of the 26 questions in Specialist Mathematics Unit 3 & 4 — Examination 
2 (Practice 1). The full paper is worth 80 marks.

STILL TO COME QUESTIONS MARKS

Section A — multiple choice 7 7

Section B — extended response 6 60

The full paper comes with
•  Every question, printed exactly like the ones in this preview
•  The complete answer key, with the working behind every mark
•  A topic report after marking, showing what to practice next

Get the full paper at
prepnest.com.au/practice/exams/specialist_maths-year_12-1-exam2
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