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SECTION 1 - MULTIPLE-CHOICE QUESTIONS
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QUESTION1 D
Let u =cos(x) so du=-—sin(x)dx.

T T 3
Bounds occur when x =—, u =0 and when x :E’ u=—.

2

j;cosz(x)sin3(x)dx - —jjguz (1= u?) du
6 2

6
3
=J‘ 2,2 (l—uz)du
0
QUESTION2 A
confidence interval = 460 +1.96 x 4255

= (442.36, 477.64)

QUESTION3 A

dSA  dSA xﬂ

dt dr dt
=87zrx0.5
=4rzr
=327 cm? 5!

QUESTION4 B
The net forces are 4 N west and a N north.

mass X acceleration =0.6 x15

=9
& 160
a® +16 =81

a’ =65

az\/EN
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QUESTIONS C
2x - vy =0
dx
dy x
a y
Implicitly differentiating again:
_xdy

QUESTIONG6 D
All coefficients are real, so 1 — 3i is also a root.
Roots:
1+3i,1-3i, .
Sum of roots:
1+3i+1-3i+a=-1

2+a=-1

a=-3

Product of roots:
(1+3)(1-3)a=-a

10 =—a
a=-10a
=30

QUESTION7 D
Distance travelled in each axis:

(3x4,3x2,3%x2)=(12,6,06)
Distance travelled:
V122 + 6% +6% =216

~14.7 m
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QUESTIONS B

As AB passes through the centre of the sphere, AB is a diameter.

AB=v4%+1% +1°
=4.24 cm

Hence, the radius is 2.12 cm.

QUESTIONY9 D

J===-3l—==
1-4x 1 .2
4

[ x
=3arcsin| — |+C
X

2
=3arcsin(2x)+C

QUESTION10 D
¢ 14

|4 =7rj x Tdx
0

x2.4 a
=7 —
24 10
612'4
=T —
2.4

Where the volume of the solid of revolution is 9 cubic units:

24 9Ix2.4
a =

T
2.41In(a)= 1n( j
T

711{

=223

*)

TEQSM34_SS_P2_2021

Copyright © 2021 Neap Education Pty Ltd



QCE Specialist Mathematics Units 3&4 Trial Examination Paper 2 Suggested solutions

SECTION 2

QUESTION 11 (5 marks)

a) (cosH + isiné’)3 = cos° @ +3icos® Osin@ +3i% cosOsin’ O + i° cosOsin> O
=cos> 0 + 3icos® Osin@ —3cosOsin® O — isin’ O
[2 marks]
1 mark for correct expansion of binomial.
1 mark for simplification by recognising i 2o and i -
b)  (cos@+isind)’ =cos(30)+isin(30)
[1 mark]
1 mark for correct response.
c) Equating imaginary parts of 11a) and 11b):

sin(36)=3 cos’ @sin@ —sin’ @

:3(1 _sin? 9)51n9—sin3 0
—3sinf —3sin> 6 —sin> 6

—3sinf —4sin> 6

[2 marks]
1 mark for equating imaginary parts.

1 mark for final response.
Note: Consequential on answers to Questions 11a) and 11b).

QUESTION 12 (6 marks)

a) Mean:
i: 10

A

A= !

10
=0.1

Therefore, f(x)=0.le” 0.1x,

[2 marks]
1 mark for determining A.

1 mark for f(x)=0.1e"%1x
2
b) P(8<x<12):j 0.1~ gy
8

_ o~ 010®) _ ,-0.1(12)
=0.1481

[2 marks]
1 mark for correct integral.

1 mark for final response.
Note: Consequential on answer to Question 12a).
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k
c) J‘ 0.1e” 0¥ gy =1 01k
0

Therefore, e 1% —0.5and k =6.93.

[2 marks]
1 mark for correct integral.
1 mark for final response.

QUESTION 13 (5 marks)
Differentiating implicitly:

2% +1 :(3}’2 +6y +2)Z)‘j

dy  2x+1
& _dy &

dt dx dt
When y =0:

x24x=0+0+04+2

x24x-2=0
(x+2)x-1)=0
x=1lor-2
When x =1:
dy _ 2D+,
dt 0+0+2

=6 (since d_x = 4j
dt

When x =-2:

dy 2D+l ,
dt 0+0+2
=—6

Therefore, Z—); =6 whenx =1, and d_y =—6 when x =-2.

dt [5 marks]

1 mark for correct implicit differentiation.
1 mark for finding x values when y = 0.

1 mark for chain rule for dl

1 mark for finding il;—yfor x=1
t

1 mark for finding cjl—);for x=-2.

TEQSM34_SS_P2_2021
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QUESTION 14 (6 marks)

a) A
2

[2 marks]
1 mark for correct intercept.
1 mark for correct shape.

8
b) Iof(X)dx = %(f(o) +4f(2)+2f (4) +4f (6) +/(8))

=§(1 +4(0.55)+2(0.54) + 4(0.64) + 0.82)

=5.1066...
~5.11

[4 marks]

2 marks for using rule correctly.

1 mark for correct y-values.

1 mark for correct calculations.

Note: Consequential on answer to Question 14a).

QUESTION 15 (5 marks)

a) H=642
o
—=0.14
J96
o=137
[1 mark]
1 mark for stating p and calculating o.
96
= 6.5 hours per battery

Margin of error for 95% confidence interval:
1.96x0.14=0.2744
interval = 6.5+0.2744

=(6.2256, 6.7744)

[3 marks]
1 mark for finding the mean.
1 mark for using the correct formula for a 95% confidence interval.

1 mark for correct interval.

Copyright © 2021 Neap Education Pty Ltd
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c) The 95% confidence interval calculated in 15b) means that, over a long period of time,
95% of the confidence intervals calculated will contain the true mean for the lifetime
of this brand of battery.

[1 mark]
1 mark for providing a suitable outline.

QUESTION 16 (6 marks)

a) 0 0 140
L=|007 O 0
0 019 0

[1 mark]
1 mark for correct 3x3 Leslie matrix.

b) 1500
P, =| 150
15

2100

LP,=| 105

28.5

Therefore, there are 2100 females in the first age group after one year.

[2 marks]
I mark for finding LP,,.
1 mark for final response.

c) T0 0 14011500

L'P,=[007 0 0 || 150
0 019 0 || 15
(3910.2
= 195.51
| 53.067

Therefore, the total number of females is 4158.78.
Since females are 55% of the population:

4158'78><100

total population =

=7561.4181...
~ 7561
[3 marks]
1 mark for finding L4P0.
1 mark for the total number of females.

1 mark for the total population.
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QUESTION 17 (6 marks)

dav dVv dh
a) - = x—
dt dh dt
_r kP
dt
= 97zﬁ
dt
0.487 —0.6hr = 97rﬁ
dt
0.48-0.6h = 9%
dt

Therefore, 752—}1 =4-5h.
t

[2 marks]
1 mark for correct expression for 0.487 — 0.6hm and correctly using the chain rule.
1 mark for final response.

b) Whent=0,h=0.2:

4-5h=75"

dt
dl‘:i
4-5h

t=-15In(4-51)+C
Substituting in =0, A =0.2:
0=-15In(3)+C
C =15In(3)

Thus, t =—151In(4 —54)+15In(3).

When h =0.5:
t=—15In(4-2.5)+15In(3)
=10.39...

~10.4 minutes

[4 marks]

1 mark for substituting h = 0.2.

1 mark for correct integral.

1 mark for finding C.

1 mark for substituting h = 0.5 and final response.
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QUESTION 18 (6 marks)

dv
a) a=v—
dx
_ 10g+v
10
LV dv
10 10g +v

%x=10gln(v +10g)-v +C
Whenx=0,v=U:
0=10gIn(U +10g)-U +C
C=U-10gIn(U +10g)
Bx =10gIn(v +10g)—v +U —10g In(U +10g)

When x = H (maximum height), v =0:
%H =10gIn(10g)+U —10g In(U +10g)

H =10U +100g In| — 28
U +10g

10U —100g In| 10
10g

[3 marks]

1 mark for using a=v Z—v and integrating.
Ix

1 mark for finding C.

1 mark for substituting in v = 0 and calculating maximum height.

TEQSM34_SS_P2_2021
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b) a=—

J‘ ! dv =—Lj‘dl
10g +v 10

1
In(10g +v)=——t+C
(10g +v) 10

Whent=0,v="U:
In(10g +U)=C

]
In(10g +v) = _Et +In(10g +U)
Let T be the time taken to reach maximum height, so when =7, v=0.

ln(lOg)——lloT +In(10g +U)
LT CIn 10g +U
10 10g

7 =10m| 08+Y
10g

[3 marks]
. dv
1 mark for using a=v —.
dt
1 mark for finding C.
1 mark for substituting in v = 0 and calculating T.

Note: Consequential on answer to Question 18a).

QUESTION 19 (5 marks)

a) Losing teams

é ............................................ .........
D= 8 3 1 0 0::0

SRR [ T R AR Wt RS Wt £

& ;

g 4 1 0 0::0

=

[1 mark]
1 mark for inserting the correct values into the matrix template.
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® 15 51515

3 3 6 6

32 5 2 7 7

233 3 6 6

p 22 2 5 3

p+lp2ilpio| 3 3 3 6 6

2 3 7 5 13 2 3 3

33 6 3 2 2

7 8 23 11 3 7

23 6 6 2 3

7 8 23 11 7 3

2 3 6 6 3 2

Adding up the rows produces:

"3
3
41
6
14
3
59
6
47
3
47
L3 ]

Therefore, the final rank of the teams, from first to last, is team 5 and 6 in equal first
place, then team 1, team 4, team 2, team 3.
[3 marks]
1 mark for calculating correct dominance matrix.
1 mark for adding up rows correctly.
1 mark for correct final ranking.

c) For example:
The ranking model might not be perfectly accurate over a long period of time, since this
is only a snapshot of competition between these teams.

[1 mark]
1 mark for providing a valid limitation.
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QUESTION 20 (5 marks)
a) 1.2kg I5N

[1 mark]
1 mark for a drawing diagram that correctly shows the information provided in the question.

b) Resolving forces upwards parallel to the ramp:
15—-(0.4g +1.2¢)sin46°=(0.4+1.2)a
. (15-1.6x9.8x5in46°)

1.6
=233 ms >
[2 marks]
1 mark for correct equation by resolving forces.
d lvz 1 mark for final response.
c) a= 2
dx
=2.33
L2233 1c
2
Whenv=0and x=0, C=0.
v =4/2x2.33x0.85
=199 ms™'
[2 marks]
)
I mark for a = ——=,
dx

1 mark for final response.
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