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Units 3 and 4 Specialist Maths: Exam
1

Practice Exam Question and Answer Booklet
Duration: 15 minutes reading time, 1 hour writing time

Structure of book:

Number of questions Number of questions to | Number of marks
be answered
10 | 10 | 40

e Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers and
rulers.

e Students are not permitted to bring into the examination room: blank sheets of paper and/or white
out liquid/tape.

e No calculator is allowed in this examination.

Materials supplied:
e This question and answer booklet of 10 pages.

Instructions:
e You must complete all questions of the examination.
o Write all your answers in the spaces provided in this booklet.
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Instructions

Answer all questions in the spaces provided.

In all questions where a numerical answer is required an exact value must be given unless otherwise
specified.

In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Questions

Question 1

-1

On the axes provided below, draw a graph of the function f(x) = FETy labelling all axes intercepts,

asymptotes, and stationary points.

\4
=

4 marks

Page 1 Exceptional Teachers, Notes and Results. Engage's VCE Lectures, just $68 — ee.org.au


https://engageeducation.org.au/

The Engage Education Foundation Units 3 and 4 Specialist Maths: Exam 1: Free Exam D

Question 2

A quadrilateral has four vertices at points O, A, B and C, with coordinates given by (0, 0), (2,5), (7,6) and
(5,1). Using vectors, show that OABC is a parallelogram.

3 marks
Question 3
Let x%y +log, y + x = 2. Find Z—i.

2 marks

www.engageeducation.org.au Page 2



Units 3 and 4 Specialist Maths: Exam 1: Free Exam D The Engage Education Foundation

Question 4
Solve P(z) =z +5z+8=0forz € C.

3 marks

Question 5
Find the area enclosed by the graph

+1

7. .
" and the lines x = —2 and x = 0.
x“+2x-8

4 marks

Page 3 Exceptional Teachers, Notes and Results. Engage's VCE Lectures, just $68 — ee.org.au


https://engageeducation.org.au/

The Engage Education Foundation Units 3 and 4 Specialist Maths: Exam 1: Free Exam D

Question 6
Let x = sec?(t) and y = tan(t) for t € {:0 < t <7}

a. Give y as a function of x.

2 marks

b. State the domain and range of this function.

2 marks

c. Graph y interms of x in the space provided below, giving the coordinates and t values of any
intercepts and endpoints.

3 marks

Total: 7 marks
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Question 7
Show that cosec (i—;) =6 —+2.

3 marks

Question 8

tan‘l(g) dx.

Evaluate f P

3 marks
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Question 9
Find the exact value of f: cos?(x)sin?(x)dx.

4 marks
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Question 10
A particle’s displacement is given by the vector function r(t) = t3i + log, t j, where t > 0.

a. Find a Cartesian equation for the particle’s displacement.

1 mark
b. Find an equation for the speed of the particle at time t.
2 marks
c. Atwhat time(s) is this speed a minimum?
4 marks

Total: 7 marks

End of Booklet

Looking for solutions? Visit www.engageeducation.org.au/practice-
examswww.engageeducation.org.au/practice-exams

To enrol in one of our Specialist Mathematics lectures head to: www.engageeducation.org.au/lectures
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Formula sheet

1
area of a trapezium > (a+b)h

curved surface area of a cylinder  2mrh

volume of a cylinder nr2h
1
volume of a cone §nr2h
. 1
volume of a pyramid §Ah
4
volume of a sphere §7rr3
. 1
area of a triangle 5 bcsin A
. a b c
sine rule . = — = —
sinA sinB sinC
cosine rule c? =a?+b?—-2abcosC
: (x-h? (y—k)? (x—h? (—k)?
ellipse " + T = 1 hyperbola o 1
2 200
cos?(x) +sin“(x) =1
1 + tan?(x) = sec?(x) cot?(x) + 1 = cosec?(x)
sin(x + y) = sin(x) cos(y) + cos(x) sin(y) sin(x — y) = sin(x) cos(y) — cos(x) sin(y)
cos(x + y) = cos(x) cos(y) — sin(x) sin(y) cos(x — y) = cos(x) cos(y) + sin(x) sin(y)
tan(x) + tan(y) tan(x) — tan(y)
t = t. —_ =
an(x +) 1 — tan(x) tan(y) an(x —y) 1 + tan(x) tan(y)
cos(2x) = cos?(x) — sin?(x) = 2cos?(x) — 1 =1 — 2sin?(x)
2t
sin(2x) = 2 sin(x) cos(x) tan(2x) = #r;(jc()x)
function sin”? cos~! tan~!
domain [-1,1] [-1,1] R
T ] &4
range 22 [0, 7] )

www.engageeducation.org.au Page 8



Units 3 and 4 Specialist Maths: Exam 1: Free Exam D

z=x+yi=r(cosf +isinf) =rcisf

|z| = yx2+y2=r

7,2, = 11, Cis(0, + 6,)

— (M) = n-1
dx(x) nx

d
a (™) = ge™

d(l )_1
dx - 0Be™) T3

d ] —
o (sin(ax)) = a cos(ax)

z" = r" cis(nd) (de Moivre’s theorem)
—-n<Argz<m
21

N is(6 6,)
ZZ_TZCIS i 5

1

fx”dxz—x"+1+c,n¢ -1

n+1

1
fe“"dx=—e“"+c

a

1

f;dx=loge|x|+c

1
f sin(ax) dx = — acos(ax) +c

d 1
I (cos(ax)) = —asin(ax) f cos(ax) dx = Esin(ax) +c
2 (tan(ax)) = — asec(ax) ? (ax) dx = ~
I an(ax)) = cosZ(ax) asec”(ax fsec (ax)dx = Etan(ax) +c
a . _, _ 1 1 dx = sin-1 x 0
a(Sln (x)) —m J\/ﬁ X = SIn (a)‘}'C,a >
d 1 _ 1 -1 dx = i (x 0
a(cos (x))——m J\/ﬁ X = cos (E)+c,a>
d a X
- -1 = - = -1(_
Ix (tan~*(x)) 112 J PR dx = tan (a) +c
roduct rule d (uv) = v + du
P dx wr) =u dx v dx
(v

quotient rule da (E) _\ dx dx

dx \v v?

d dyd
chain rule @ _wa

dx dudx

Euler's method

acceleration

constant (uniform) acceleration
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If Z—z = f(x),x, = aand y, = a, then y,.1 = v, + hf (x,)

_dzx_dv_ dv d(l 2)
=0 T ar T Tax T ax\2¥

1 1
v=u+at,s=ut+5at2,v2=u2+2as,s=5(u+v)t
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dr dx  dy. dz

r=xi+yj+zk = =— i+ Zj+—k
“ i A T
|r| =+/x?2+y2+2z2=r T1.Ty =115 €080 = XXy + V1V, + 212,
momentum p = mv
equation of motion R =ma
friction F < uN
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