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QCE Mathematical Methods Units 3&4 Trial Examination Paper 1 Suggested Solutions

QUESTION1 A

P(X =3)= @0.53 0.5°

1
8

QUESTION2 A
sinB _sinC

AC 4B

sinB _ sin45°

12

sinB =l
2

Therefore, B = 30°.

This is not an ambiguous case of the sine rule as the side opposite B is shorter than the side opposite C.

QUESTION3 A

A is correct. The vertical asymptote occurs at x = 1. Therefore, there is horizontal translation 1 unit

to the right. The vertical translation can be ascertained by letting x = 2: logs(2 — 1) + 3 =logs(1) + 3 =3,
implying that f{(2) = 3, which matches the graph. Lastly, f(6) =logs(6 — 1) + 3 = logs(5) + 3 =4, which
matches the graph as the curve goes through the point (6, 4).

B is incorrect. The vertical translation is incorrect. The graph shows that f(2) = 3, not f(2) = 1.

C is incorrect. The horizontal translation is incorrect. The graph shows a vertical asymptote at x = 1,
not x =—1.

D is incorrect. When x = 6, this function would be greater than 4, not 4 as shown in the graph.

QUESTION4 D

f(x)=—cos(—2x +1)

Using the chain rule:

f'(x)=——sin(-2x +1)x -2
=-2sin(—2x +1)
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QUESTIONS C

The number of trapezoids required is 4. Therefore, f(0), f(1), f(2) and f(3) can be found on the graph
and four trapezoids drawn.

YA
4

o
=Y

= %(f 0)+2f(D+2f(2)+2f3)+/(4))
=%(3+2x0+2x1.5+2><3+0)
=%(3+3+6)

= 6 units®

QUESTION 6 C
Fe)=24x2 29

X
.[f(x)dx=H+x2—9dx

3
X . .
=In(x)+ 3 9x +¢ (c is an arbitrary constant.)

QUESTION7 C

I(6 —4x)sin(x2 3 +9)e_COS<x2—3x +9)dx

= —2I(2x —3)sin(x2 —3x + 9)e_cos(x2_ 3+ 9)dx

_ _2e—cos(x2— 3x + 9)

+c¢ (c is an arbitrary constant.)
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QUESTIONS8 B
Let the unknown side length be b and the opposite angle be B.

Let the known sides be a and c.

b% =a* +¢* —2accosB

b2 =22 +32 _2%x2x3¢c0s60
b2=4+9—2><2><3><%

b% =7 units

b=+7 (The negative is rejected as b is a length.)

QUESTIONY9 B
B is correct. The confidence interval is calculated using the sample size, not the population size.
A is incorrect. The z value comes from the standardised normal distribution, not the binomial distribution.

C is incorrect. The sample proportions should be approximately normally distributed so that the confidence
interval is appropriate. This requires that the sample size be large enough.

D is incorrect. The data that is being counted are the outcomes of individual Bernoulli trials. Even if
the data is continuous, it needs to be converted into discrete data so that a proportion can be calculated.
Calculating confidence intervals for continuous variables (for example, height) do not require the
calculation of sample proportions.

QUESTION10 D
D is correct, and A and B are incorrect. The margin of error is £ =z M Increasing the level
n

of confidence increases the value of z and thus increases the margin of error.

C is incorrect. While increasing the value of n decreased the margin of error, increasing the value

of z increases, not decreases, the margin of error.
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SECTION 2

QUESTION 11 (3 marks)
Chemistry:

_X—H

o

_ 81-51

C 15

- 30

15

=2

Biology:

XM
O
76-58
12
18
12
=15

Since the z-score for Chemistry is higher, Clara scored better in Chemistry than Biology when compared
to the rest of the state.

[3 marks]

1 mark for calculating the z-score for Chemistry.

1 mark for calculating the z-score for Biology.

1 mark for making an appropriate comparison based on the z-scores.
Note: Accept z-scores presented as unsimplified fractions.
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QUESTION 12 (7 marks)
a) ;Z(sin(x) X (2x2 — 3x> + cos(x)) =cos(x)x (2x2 - 3x) +sin(x) x (4x —3) —sin(x)
dx
=cos(x)x (2.\'2 — 3x) +sin(x)x (4x —4)
=cos(x)x(2x —3)xx +4sin(x)x(x —1)
[3 marks]
1 mark for deriving all trigonometric terms.
1 mark for applying the product rule.

1 mark for determining the derivative in factorised form.
Note: Accept any suitably simplified and factorised equivalent.

X

b) .
>

1
d[?’]n(“’c)j_ 3><;><ex —3In(x)xe

dx

[2 marks]

1 mark for applying the quotient or product rule.
1 mark for determining the derivative.

Note: Accept equivalent simplified expressions.

c) 7(0053(x)+9) = 3cos?(x)x —sin(x)
ax

= -3cos’ (x)xsin(x)

[2 marks]
1 mark for applying the chain rule.
1 mark for determining the derivative.

QUESTION 13 (4 marks)
a) p=0.80
mean = np
=0.80

[1 mark]
1 mark for determining the mean.

b) variance = p(1—p)

=0.80(1—0.80)
=0.80x0.20
=0.16

[1 mark]
1 mark for determining the variance.
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c) Probability that no Top 10 products will be sold:
3
P(X =0) —[0}0.800.23

=0.2°
Probability that at least one Top 10 product will be sold:
PX =21)=1-P(X =0)

=1-02°

=0.992

[2 marks]
1 mark for using an appropriate method to determine the required probability.

1 mark for determining the probability.
Note: Accept 0.992 for the final answer.

QUESTION 14 (5 marks)
a)  f)=4 -2t +3e¥
F1(6) =12t — 4t + 6%
F'(1)=12x1-4x1+6e>
=8+ 6¢?

[2 marks]
1 mark for determining the first derivative.
1 mark for determining the first derivative at t = 1.

b)  f"(t)=24t—4+12¢%
F'(1)=24x1n2 -4 + 1202
=24In2-4+12x4
=241n2 +44

[3 marks]

1 mark for determining the second derivative.

1 mark for determining the second derivative at t = 1.

1 mark for simplifying the answer by removing the logarithm from the term.
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QUESTION 15 (6 marks)

a) In(x) + In(x +1) =1In(2)
= In(x(x +1))-In(2)
=>x(x+1)=2
—x24+x-2=0
=>x+2)(x-1)=0
Therefore, x=-2 or x = 1.
x = -2 is rejected as, according to the original equation, x cannot be negative.

Therefore, x = 1.

[3 marks]

1 mark for accurately applying logarithmic laws to simplify the equation.

1 mark for determining the possible values of x. (Note: accept legitimate responses
that avoid the negative value of x.)

1 mark for solving for the value of x (x = 1). (Note: Do not award this mark

if the final answer also states x =-2.)

b) 25x 41 o5x+5 17
:>25x+1+24><25x+1 -17
—(1424)25 1 -7
172> =17

:>25x+1:1
:>25X+1 :20
=5 +1=0
) 1
SX =
5

[3 marks]

1 mark for accurately using at least one index law.

1 mark for showing logical organisation that communicates key steps
up to the development of an equation containing a single power.

1 mark for solving for the value of x.
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QUESTION 16 (8 marks)
a) fx)= ln(cos(3x +7r))

 3sin(3x +7)

Sx)= cos(3x + )
vy 383 x 0+ 7)
SO)= cos(3x0+7)
_3sin(x)
- cos(m)
=0

[2 marks]
1 mark for applying the chain rule (may be implied).
1 mark for determining the value of f'(0).

b) g(x)=cos(3x + 7)xIn(x +1)

2'(x) = —3sin(3x + 7)x In(x + 1)+ $BX D)
x+1
¢'(0)=—-3sin(3x 0+ 7)x In(0 + 1)+C°S(3X01+”)
+
. cos(7)
=-3sin(7)xIn(1)+
=0-1
=-1
[2 marks]
1 mark for applying the product rule.
1 mark for determining the value of g'(0).
) h(x) = _In@x+1)
cos(3x + )
COSBY+7) _ 11k + 1) x —3sin(3x + 7)
hl(x) — X+ 1 5
cos”(3x + )
COSGX +7) | 31n(x +1)xsin(3x + 7)
hl(x) — X + 1 >
cos“(3x +7)
CosB3X0+7) 3110+ 1)xsin(3x 0 + 7)
1'(0) = 0+1 .
cos“(3x0+7)
COS(7) , 31n(1)x sin()
- cos’ ()
_—1+0
1
=-1

[3 marks]

1 mark for applying the quotient rule or product rule to obtain the correct numerator.
1 mark for determining h'(x). Note: h'(x) does not need to be simplified.

1 mark for determining the value of h'(0).
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d)  j(0)=/"(0)-g'(0)+A'(0)
—0——1-1
=0

[1 mark]
1 mark for determining the value of j'(0) using the correct process.

Note: Consequential on answers to Questions 16a), 16b) and 16c¢).
Responses that make errors with double negatives should not be awarded the mark.

QUESTION 17 (5 marks)
f%ﬂ=jf%ﬂw

4
ZJ.——2dx
X
=—+c
X
Fh=2re=s
c=1

y 4
Therefore, f'(x)=—+1.

P

f@hpﬁm

=J‘ﬂ+ldx
X
=4In(x)+x +d
f(e)=4In(e)+e+d=e
d=-4

f(x)=4In(x)+x -4

[5 marks]
4

1 mark for integrating f"(x) to obtain —+-c.
b

1 mark for solving for the value of c.
1 mark for integrating f'(x) to obtain 4In(x)+x +d .

1 mark for solving for the value of d.
1 mark for showing logical organisation that communicates key steps.

Note: Accept follow-through errors.
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QUESTION 18 (5 marks)

x
a) G(l)—l.h(]—kj

G'(x):1.3[1x]1.3x S
k /<

“131-2
k

Let G'(x)=0.
1_2_x: 0

k

k=2x

Since x =4, k=38.
[3 marks]
1 mark for determining the first derivative.
1 mark for setting G'(x)=0 and using this equation to solve for k.
1 mark for determining the value of k.

2.6 2.6
b  Gx)=-=-=2
) (x) p 2
_£<O
8

Therefore, by the second derivative test, x = 4 maximises G(x).
[2 marks]
1 mark for using an appropriate method to establish the nature of the critical point
(first derivative test, second derivative test or parabola sketching).
1 mark for determining that the critical point is a maximum.
Note: Consequential on answer to Question 18a).
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QUESTION 19 (7 marks)
Checking that v(¢) is integrable over 0 <x <20 gives:

OS(MJ = Cos(zj =0
12 2

—lx10+2=0
5

14 16 18 20

>
X

20
displacement = J. v(t)dt
0

10 _ 20
=I cos M dt+j —lt+2dt
0 12 0 5

20
:{Esin(ﬁ(t )ﬂ +[—it2+2t}
/4 12 0 10 10
_12 [7[(10—4)) Sin(n(0—4)] J{
12 12
{sln( —sin D+O—10
Vs 3
12[1+ 3] 0-10
T 2
2(1+£J 10
T 2

202 +2x20 |- —L 102 +2x10
0 10
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The displacement is 2(1 + gj —-10 m.
T

[7 marks]
1 mark for checking that the piecewise function is integrable by checking that

cos(%{“j = —% x10+ 2. (Note: Responses should ensure that the two parts of the function

connect when t = 10; for example, a sketch of v(t) showing that the graph is continuous.)
1 mark for identifying the need to integrate v(t), associating the correct bounds to the
different piecewise sections.

1 mark for integrating the cosine function term.

1 mark for integrating the linear term.

1 mark for substituting into the definite integral.

1 mark for determining the displacement.

1 mark for expressing the displacement using exact values.
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