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SECTION 1

Instructions for Section 1

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.

No marks will be given if more than one answer is completed for any question.

Take the acceleration due to gravity to have magnitude g m/sz, where g =9.8.

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.

Question 1
(x+2)° y

The hyperbola with equation XT - i}—6 = 1 has asymptotes with equations
A, y= igx
B. y= ifx +2

3
C y= ig(x +2)

3
D y=1=(x+2)

4
E y= i%6(x +2)
Question 2

Given that the graph of y = f(x) has asymptotes with equations x =-2, x =1 and y = 3, which one of the

following could be the rule for f?

A. f(x)=3+m
B. f(x)=3+m
C. f(x)=3—m
D =y
E. f(x)= —

VEGF Do)
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Question 3

The graph of y = sec(x) is dilated by a factor of 3 parallel to the y-axis, and by a factor of % parallel to
the x-axis.

The resulting graph has the equation

X
A. y—3sec(§)

B. y=2sec(3x)

C. y= lsec(3x)
2

D. y=3sec(2x)

E. y= %sec(Zx)

Question 4

If cos(x) = %, where x is an acute angle, the exact value of cos()z—c) is

Al
B 2
b

2

=
wls,

Question 5
The range of the function f(x) = 2tan_1(x -1 +nxmis

A.  [0,27]
B (0, 27)
C (1,27+1)
D. [-1,3]
E [-7, 7]
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Question 6

. 3 3. . . .
Given that z =x" + y™ i, which one of the following statements is not correct?

A, Im(Z)=—y

B. Im(zz)= y6

C. Im(z-2)= 2y3
D. Re()=x

E. Re(zz)=x"
Question 7

The set of points in the complex plane defined by |z| = |z + 5| corresponds to

A.  theline Re(z) = —%.
. 5
B. theline Re(z) = 5
C. theline Im(z) = 10Re(z) + 25.
D.  the circle with centre (5, 0) and radius 5.
E. the circle with centre (-5, 0) and radius 5.
Question 8
For any complex number z, the location on an Argand diagram of the complex number u = i3z can be
found by
A.  rotating z through g in a clockwise direction about the origin.
B.  rotating z through 377[ in a clockwise direction about the origin.
C. reflecting z about the x-axis.
D.  reflecting z about the y-axis.
E. rotating z through 7 in an anticlockwise direction about the origin.
Question 9

Let P(z) = 13 + az2 + bz —15, where a, b € R.

Given that P(—2 + i) = 0, all the solutions of the equation P(z) =0 are

A. -2+i,2+1i,-3

B -2+i,2+1,3

C -2+i,-2-1,-3

D. -2+i,-2-1,3

E -2+i,-2-1,-6
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Question 10

The direction field for a differential equation is shown below.

y
A
[ Y AV AV A A D S A S
/ /Y AV AV A A A A A
| / VY A AR A A A G S
| /Y Y ARV AV A S
/ / VYA AR A A A A A O
/ / VA A A A A S
[ Y AV VA A A A A
/ /Y A A A A A A S
[ Y A VAR A A A S s
Y A AV A A A S
/ / / 7/ /S S S S S s s s s s
A A S A S
[ VA A A A S
[ A A A A A A > x
o
A specific solution to the differential equation could be
2

A. y=x

B. y:ex

C. y=e

D. y=cos(x)

E. y=log,(x)

Question 11

—24x — 11 expressed in partial fractions has the form
X —6x+9
A. A + 5 5
(x-3) (x-3)
A B
B.
x+3)  (x-3)
A B
C.
-3 -3
D. A N Bx + Cz’ B0
(x=3) (x-3)
E. A + b

(x-3)° (x-3)°
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Question 12

A particle moves along the curve y =log (cos(2x)), 0 <x < 45[, such that its velocity parallel to

the x-axis is 8 m/s.

The velocity, in m/s, parallel to the y-axis at the instant the particle passes through the point (5[, log e(%)) is

A.

B.

16./3

1643
3

-2./3
—Sﬁ
~16./3

Question 13

The volume of the solid of revolution formed by rotating the region bounded by the coordinates’ axes and

the graphof y=1 - sin(g ), 0 < x <&, about the x-axis is given by

6

.7[
A. 71'(1 - sin(g))dx
*0
.7[
B. 71'(1 - sinz()—zc))dx
v0
T
s N o)
C. ﬂ'(l —sin(—)) dx
2
v0
ol
D. 71'(1 - sinz({)) dx
2
v 0
7 2
E. (7[(1 - sin()—c))) dx
2
v 0
6 TEVSMUS4EX2_QA_2015.FM Copyright © 2015 Neap
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Question 14
Using the substitution # = x + 1, an antiderivative of (x — 1)J/x + 1 is

5 3
5 2 4 2

A. E(x+1) —§(x+l)
5 3
2 2 4 2

B. §(x+1) +§(x+1)
5 3

2 2 2 2
C. §<x+1) +§(x+1)

5 3
D. %(x + 1)2_§(x+ 1)?
5 3

2 2 4 2
E. S+ D 3G+ 1)

Question 15

The position vectors, relative to O, of points A and B are 1 —4j + 3k and - 31 — j + 3k respectively.

The position vector of the point of trisection of AB closer to A is
A. %(—;—91' +9K)

B. %(— 13j + 12k)

C. %(—4;+3j)

D. %(_ 2i - 5] + 6K)

E. %(—81—7]~'+121~<)

Question 16

Which one of the following sets of vectors are linearly independent?
a=2i+j+kb=i+jand c=3i+2j+k

a=i+2j+k b=i-2j+kand c=4j

2 o a W
(R
I
@)
Ut
+
[\S]
—
+
W
‘e
-
I
=
|
—
+
s
ot}
=
o
(@]
I
|
up
|
(%)
—
|
o
~
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Question 17

Vectors a and b are shown below with [a] = 5 and [b| =9.

b

120°

45
A. —
B. 45,3
2
45
C. >
45./3
D. =
E. -45

Question 18
— = - —
OABC is a rhombus in which OA = CB=a and AB=0C=b.

A - B

1o

o C

Which one of the following could be used to prove that the diagonals of a rhombus are at right angles to
each other?

A. (a+b)-(b-a)=

B. (a+b)-(a+b)=

Iy NIY

C. (a+b)-(b-2)=0
D. (a+b)-(a+b)=0

E. a-b=0
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Question 19

A body of mass 10 kg is being pulled by a horizontal force across a rough floor with coefficient of
friction 0.1.

. 2 . . . .
If the force causes an acceleration of 0.25 m/s”, its magnitude, in newtons, is

A. 25

B. g-25
C. g

D. 25+g
E. 10g
Question 20

A balloon with a combined mass of 2000 kg descends with a constant velocity of 4 m/s. A ballast of mass
200 kg is dropped from the balloon.

Assuming that the upthrust on the balloon remains the same, the acceleration, in m/sz, of the balloon after
the ballast is dropped is equal to

A. 0 m/s2

B. Tgi m/s2 upwards

C. % m/s2 downwards

m/s2 upwards

2
m/s~ downwards

=
OlI0 \OI0
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Question 21

The velocity—time graph below shows a body thrown vertically upwards from the ground. Air resistance

is ignored.

v (m/s)A

201

10T

The total distance travelled by the object, in metres, is

A. 80

B. 40

C. 20

D. 10

E. 0
Question 22

N N

> 1 (S)

A particle of mass 2 kg moves with a velocity of 2i — 3j m/s, where i and ] are unit vectors in the east and

north directions respectively.

The magnitude and direction of the particle’s momentum is

A.  J13kgm/sS33.7°E

B. 2./13kgm/sS33.7°E
C. J13kgm/sN33.7°W
D. 2./13kgm/sN33.7°W
E. 2./13kgm/sS56.3°E
10
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SECTION 2

Instructions for Section 2

Answer all questions in the spaces provided.

Unless otherwise specified, an exact answer is required to a question.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Take the acceleration due to gravity to have magnitude g m/sz, where g =9.8.

Question 1 (10 marks)
Consider the function f(x) =log,(9 - xz), -3<x<3.

a. Show that f”(x) <0. 3 marks

Let A be the magnitude of the area enclosed by the graph of f, the coordinate axes and the line x = 2.

b. Find the value of A, giving your answer correct to four decimal places. 2 marks

Copyright © 2015 Neap TEVSMUS4EX2_QA_2015.FM 11
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Suppose Euler’s method is used to solve the differential equation Z—y =log,(9 - xz), with a step size
X

of 0.08 and initial condition y =0 when x = 0.

c. i. Use Euler’s method to express y,s in terms of y,,. 2 marks

ii. Given that y,, = 3.9367, find y,s, giving your answer correct to four decimal places. 1 mark

iii.  Explain why y,s is an estimate of A. 2 marks

12 TEVSMUS4EX2_QA_2015.FM Copyright © 2015 Neap
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Question 2 (12 marks)

A large tank holding 200 litres of water has 100 kg of salt dissolved in it. A brine solution of concentration
2 kg per litre is pumped into the tank at a rate of 3 litres per minute. The mixture is continuously stirred and
pumped out at a constant rate of r litres per minute.

Let O kg be the amount of salt in the tank at any time # minutes after the pumping process has started.

a. Find a differential equation for Q in terms of ¢. State the initial condition. 3 marks
b. i. If r=3, find an expression for Q in terms of ¢. 2 marks
ii. In the long term, determine the amount of salt in the tank. 2 marks

Copyright © 2015 Neap TEVSMUS4EX2_QA_2015.FM 13
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. dg 20
. . If r=2, show that = =6 — . 1 k
c i r show that — 6 300 17 mar
ii. Show that Q =2(200 + 1) + 5 where c is a constant, is a solution to this
(200 + 1)

differential equation, and find the value of c in this case. 3 marks
iii. Hence, find the amount of salt in the tank 25 minutes after the pumping process

started. Give your answer correct to one decimal place. 1 mark

14 TEVSMUS4EX2_QA_2015.FM Copyright © 2015 Neap
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Question 3 (10 marks)

Consider z = cos () + isin(6).

. 1
a. Use De Moivre’s theorem to show that 7" + —= 2cos(nf). 2 marks
z
. 1 ..
b. Use De Moivre’s theorem to show that 7z — —= 2isin(n0). 2 marks
z
N4 1 _ 6 1 41 201
c. Showthat(z+—) (z——) =z +—-+2(Z +——)—(z +——)—4. 2 marks
z z 6 4 2
Z Z Z
Copyright © 2015 Neap TEVSMUS4EX2_QA_2015.FM 15
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d. Hence find an antiderivative of cos4(9)sin2(0), expressing your answer in the form
psin(60) + gsin(40) + rsin(20) + s6, where p, ¢, r and s are rational numbers. 4 marks

16 TEVSMUS4EX2_QA_2015.FM Copyright © 2015 Neap
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Question 4 (14 marks)

The position vector of a particle at time ¢ seconds is given by r(¢) = 12cos (1)1 + 65sin (i)j, 0<r<16m
. ~ 4/~ 4/=
When =0, r=12i.

a. Determine the time it takes for the particle to return to its initial position. 2 marks
b. Find the Cartesian equation of the particle and state its domain. 2 marks
17

Copyright © 2015 Neap TEVSMUS4EX2_QA_2015.FM
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c. Find an expression for the speed of the particle at time ¢. 2 marks

d. Find the particle’s maximum speed and the time(s) when it occurs. 4 marks

e. Show that r”(¢) = kr(¢) and find when the magnitude of the particle’s acceleration
1s a maximum. 4 marks

18 TEVSMUS4EX2_QA_2015.FM Copyright © 2015 Neap



VCE Specialist Mathematics Units 3&4 Trial Examination 2 Question and Answer Booklet

Question 5 (12 marks)

The diagram below shows a block of mass m, kg at rest on a smooth plane of inclination 6 degrees to the
horizontal. The m, kg block is attached by a taut, light, inextensible string, via a smooth pulley, to a block of
mass m, kg that hangs 1 metre vertically above the floor. The tension in the string is 7' newtons.

The system is released from rest.

a. On the diagram above, show and label the forces acting on each block. 1 mark

(my—m sin(0))g

b. Show that the acceleration, a m/sz, of the blocks is given by a = 3 marks

(m; +m,)

Copyright © 2015 Neap TEVSMUS4EX2_QA_2015.FM 19
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C. Find, in terms of m, my, 8 and 0, an expression for the tension, 7 newtons, in the string.
Give your answer in the form of a single fraction. 2 marks

d. Show that the velocity, v m/s, of the blocks when the m, kg block hits the ground is given

\/2g(m2 —mysin(6))
by v = .

2 marks

20 TEVSMUS4EX2_QA_2015.FM Copyright © 2015 Neap
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e. Find, in terms of my, my, g and 0, an expression for the time, ¢ seconds, taken for the string
to become taut again. 4 marks

END OF QUESTION AND ANSWER BOOKLET
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