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Question 1a.

Worked solution
dy :
Ve x(—2sin(2x)) + cos(2x)

= €0s(2x) —2xsin(2x)

Mark allocation: 1 mark

e 1 answer mark for applying the product rule to find the derivative:
% = €0S(2X) — 2xsin(2x)

. You may find it helpful to begin by writing down the product rule.

Question 1b.

Worked solution

(e —1)(}()—@ log, (X)

f'(x)= 1)
(e—l)[lj —elog, (1)
(e-1)?
_(e-D
(e-D?
_1
Ce-1

Mark allocation: 2 marks
¢ 1 answer mark for applying the quotient rule to find the derivative:

T A
(e 1)()() e* log, (x)
(e -1)?

e 1 answer mark for correctly evaluating the derivative at x=1: f'(1) = eil

£(x) =

o When using the quotient rule, or any other differentiation rule, it can be
helpful to write down the rule.
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Question 2
Worked solution
Let sin(x) =a.
2a’+3a-2=0
(2a-1)(a+2)=0

a =% [Note that a = —2 because —1<a<1]
-.sin(x) =

5

|§ N |-

X=—,
6 6
Mark allocation: 2 marks

1 method mark for using a suitable method for solving the equation, such as
factorising

5z

e 1 answer mark for the correct values: x= ,?

oy

Substitution can be a useful method for producing a quadratic equation
that can then be solved by factorising.

o Ensure you are familiar with the exact trigonometric values.

Remember to consider whether answers are feasible, e.g. cos(x) # —2
because —1<cos(x) <1.
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Question 3a.
Worked solution

20
4

A [f(O)+2f1)+f(2)] (or %(1)[f(0)+ f(1)]+%(1)[f(1)+ f(2)]j

Z%[f(0)+2f(1)+ f(2)] T fy=f(x)
= %(eO +1+2(e" +1) + € +1)

:%(2e+ez+5)

Mark allocation: 2 marks
¢ 1 method mark for setting up the area equation as the area of two trapeziums

e 1 answer mark for the correct answer: %(2e+e2 +5)

Question 3b.
Worked solution
f(x)=9(x)
e'+1=4e"+1
e =4
_4
eX
e? =4
2x =1log,(4)
1
x==log, (4
5 9.(4)
1
=log, (42j
=log,(2)

Mark allocation: 2 marks
e 1 answer mark for obtaining e** =4
e 1 answer mark for the correct value of x: log,(2)
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Question 3c.

Worked solution

Mark allocation: 2 marks
e 1 answer mark for the correct end point labelled with coordinates (0,5) and the
correct asymptote labelled with its equation y =1 (awarded regardless of the
domain that the asymptote is drawn over)
e 1 answer mark for the correct shape of y = g(x) with the point of intersection
occurring at 0<x<1

. The value of log, 2 is between 0 and 1 because 2<e. Hence, on your
graph the point of intersection of f (x) and g(x) should occur between
x=0 and x=1.

o Although you were not asked to show the coordinates of the point of
intersection on the graph, it is helpful to work out the y-coordinate of the
point of intersection, y =e"*® +1=2+1=3, in order to sketch a more

accurate graph.
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Question 4a.
Worked solution
ran f =[-1,3]

Mark allocation: 1 mark
e 1 answer mark for the correct range: [-1,3]

Question 4b.i.
Worked solution

We need ran g < dom h. y
~.ran g < [0,x)

y=glv -
-.2c0s(4x)+1>0 \ /
Consider the graph of g(x) = 2cos(4x) +1. /

a is the first positive value of x for which 2cos(4x) +1=0.

Solve cos(4x) = —%.
The required angle is in quadrant 2. The related angle in quadrant 1 is %

4x=r-=
3

Therefore, a= %

Mark allocation: 2 marks
e 1 method mark for recognising that ran g —[0,) or solving 2cos(4x)+1=0

T
e 1 answer mark for the correct value of a: E

o When solving inequalities, a graphical approach is often helpful.
o The question asks for the value of a, so ensure your final answer is stated

as a=£,notx:£.
6 6
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Question 4b.ii.

Worked solution

domg = 0,Z
] { 8}

g(0)=2cos(0)+1=3

g (fj = 2cos(£j+1:1
8 2

.. Whendomg = {0, %} ran g =[13]. B
ran g =[1,3] becomes the input for 4. '('(3 \/E)
Consider the graph of A. ’

h()) =1 h(3) =3 o 1 2 3

. ran (hoQ) :[1, \/3_’}

Mark allocation: 2 marks
e 1 answer mark for finding the range of g:[1,3]
e 1 answer mark for the correct range of (ho g)(x): [1, «/§]

o ran g =[1, 3] becomes the input for h, so work out ran h when x €[1, 3].

o It is not always necessary to find the rule for a composite function. Part b.
only needed consideration of the domain and range of g and h, so the rule
for (hog)(X) was not needed.
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Question 5a.
Worked solution
f(X)=x3+x?

f'(x) =3x?+2x

Stationary points occur where f'(x) =0.

3x2+2x=0
X(3x+2)=0
SX=0, x= 2
3 |
Since f is a positive cubic function, there is a local maximum at Local Max  Local Min
2 - _ 2 x=0
X =——and a local minimum at x = 0. X= =3

Mark allocation: 2 marks

2
e 1 answer mark for correct x values: x=0, X = _§

¢ 1 answer mark for the correct nature of each point: a local maximum at x = —% and

a local minimum atx =0

o It is helpful to be familiar with the graphical shapes of cubic functions in
order to quickly determine the nature of stationary points.
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Question 5b.
Worked solution

A point of inflection occurs where f”=0.

f"(x) =6x+2
6x+2=0
1
X=—=
3

Alternatively, for a cubic function with two stationary points, the point of inflection

will occur half way between these points; that is, at

2
-—+0
x=—3 -1
2 3
5)-(5)05)
fl-=|=|-2]+-2
3 3 3
1 1
=——+4—
27 9
_2
27

Mark allocation: 2 marks

1
e 1 mark for the correct x-coordinate: x:—g

2
e 1 mark for the correct y-coordinate: y:E
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Question 6a. y
Worked solution \
(6,0.2)
PI’(X >6):%X4X0.2 y=j(t)
=04 t
-2 2 4 6 8 10 12

Mark allocation: 1 mark
e 1 answer mark for the correct probability: 0.4

Tip
o The probability can be calculated by finding the relevant area shown on
the graph.
Question 6b.

Worked solution

Pr(X s)zfxl—;ldx:%
" 1

— | (x+D)dx==

[+ e =3

w?+2w—-8=0
(w+4)(w-2)=0
Sw=—-4 w=2
w=2 (since 0<w<4)
Mark allocation: 3 marks

e 1 answer mark for setting up the integral expression: IXTJ;ldx :% or equivalent
0

2
¢ 1 method mark for evaluating the definite integral, leading to W7+W:4 (or any

multiple of this)

e 1 answer mark for the correct answer: 2
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Question 7a.

Worked solution
g(x) = (2x—3)?

g0 =2 (x-3)

= (2x-3)%
1

JZX—3

Mark allocation: 1 mark

e 1 answer mark for correct working leading to g'(x) =

1

J2x-3

o When a question asks you to ‘show that’ something is the case, clearly

show all the steps needed.

o The formula for differentiating expressions of the form y = (ax+b)" is on

the formula sheet. Alternatively, the chain rule can be used.

Question 7b.

Worked solution

, 1
g'(2) = T3

=1
Stand =1
6 =45°
Mark allocation: 2 marks
e 1 answer mark for g'(2) =1

e 1 answer mark for the correct angle: 45°
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Question 7c.

Worked solution

tan30° = i

3
Therefore, the tangent angle is >30° when the gradient of the tangent is 2%, that is,
1
when g'(x) > —.
9'(x) 7
Solving g'(x) 1 gives
V3
1 —_—
2x—-3
2x-3=3
X=3

&l

w

The graph of g(x) shows that the gradient decreases as x y
increases. Hence, g'(x) decreases as x increases.

3 3 y=glx)
domgz[z,oo} thus domg’z(i,ooj /
t X

Therefore the angle is >30° when g< X<3

.‘.§<k£3
2

Alternative method for solving g'(x) > 1
3

1
2X—

2X—

\%

w
IN

P w
o A
w w
B

domg =

1

—, |, hence domg’z(g,ooj if §<xs3.
2 2 2

a§<ks3
2
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Mark allocation: 3 marks
1 1
e 1 method mark for deriving g'(x) =—= or g'(x) > —
gg'(x) 7 g'(x) 7
e 1 answer mark for a final answer containing k <3 or x<3

e 1 answer mark for the fully correct answer: §< k<3 orke (%3}

o Non-linear inequalities can be tricky to solve algebraically. A graphical
approach is often easiest.

o If an algebraic approach is used for solving the inequality, you need to
recognise that the fraction with the smaller denominator is actually the
larger number.

o Consideration of the domains of g and g’ is important. Since

domg = Boo] then domg' = (gooj Once x<3has been obtained,

consideration of dom g’ leads to g <x<3.

Question 8a.

Worked solution

9 (x*1og, () =x( 3 |+ 2xlog,
=2xlog, (X) + X

Mark allocation: 1 mark
e 1 mark for a working that leads to 2xlog, (x) + x

o The product rule can be used to differentiate X° log, (X).

o The product rule does not have to be stated, but it is essential to include
some working because the question requires you to ‘show’ how the result
is obtained.
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Question 8b.
Worked solution

Note: we are ultimately going to be calculating a definite integral, so in the working below
the constant of integration, + ¢, is not relevant. Hence, at each step an antiderivative,
where c is zero, is used. An alternative working can be used that includes ‘+ ¢’

>

- N | 0

(xlog, (x)+1)dx

We know from part a. that

I(Zx log, (x) + x) dx = x* log, (X)
Hence

j 2xlog, (X) dx + j xdx = X log, (X)
j 2xlog, (X) dx = x? log, (X) — j x dx

2 j xlog, (x) dx = X log, (X) —%xz

1 1
lo dx==x%lo —-=x?
[ xlog, (x)dx = x log, ()~ x

A= |(xlog,(x)+1)dx

— o W

3
1., 1., 2
=Zx“log.(X)—=x“+X
{2 @Je()4 l

B3 -t

9 [3) 3 ,
=| =log, | = |+— | square units
8 2) 16

_1
2
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Mark allocation: 3 marks
3

2
e 1 answer mark for a correct integral for the required area: A= .[(xloge(x)+1) dx
1

e 1 method mark for using the answer to part a. to anti-differentiate xlog, (x) or
xlog, (x) +1

Possible expressions include:

1 1
xlog, (x)dx = = x*log, (x) — = x*
[ log, (x)dx == x*log, (x) -
1., 1.
J(xloge(x)+1)dx:§x Ioge(x)—zx +X

3
xlog, (x)dx = F X2 log, (x) - = XZT
2 4" |,

. —_— o W

(xlog, (x)+1)dx = E x? log, (X) —%xz + XT

1

—_— o W

e 1 answer mark for the correct area:gloge E +i
8 2) 16

o The use of the word ‘hence’ requires that you use the result of the
previous part of the question, so your antiderivative should include
x?log, (x). Alternative methods of integrating xlog, (x) should not be used.

o Accurate arithmetic involving fractions is an important skill often tested in
the Mathematical Methods 1 exam.
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Question 9a.

Worked solution

PrOAD)=2x*
372

Mark allocation: 1 mark

1
e 1 answer mark for the correct answer: E

o For independent events: Pr(AnB) =Pr(A)xPr(B).
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Question 9b. X S /]D C
P
Worked solutions 1\_;0 C

Probability = f (p) =Pr(SNC")+Pr(S'nC)

=2p(d-p)+(L-2p)4p _ v __ ¢
2 2 1=zp S’ —
=2p-2p*+4p-8p \

=-10p?+6p 1—4p= ("
The maximum occurs when f'(p) =0.
f'(p)=—20p+6
-20p+6=0

.
10

Alternative methods: complete the square or note that the turning point
b

is at pz—g.

= 1[5
maximum= f | —
10

2] o3

9 18
RS + _—
10 10

Mark allocation: 3 marks
e 1 method mark for obtaining the probability in terms of p: —10p?+6p

e 1 answer mark for determining the value of p that maximises the probability: p = %

e 1 answer mark for correctly determining the maximum: 0

o Drawing a tree diagram is a useful strategy for answering questions of this
type.
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Question 9c.

Worked solution

202-205 < 211- 205)
3 3

Prv >202|V<211):Pr(Z> | Z

=Pr(Z>-1|2<2)

_Pr(z>-1nz<2)
Pr(Z <2)

_Pr(-1<Z<?2)
Pr(Z <2)

The following diagrams will help express this in the form required.

Pr(V >202|V<211):@( a+b a+bj

orl-—— orl+——
1-a a-1

Alternative method
Pr(-1<Z<?2)
Pr(Z <2)
_1-Pr(Z <-1)-Pr(Z>2)
- 1-a
1-(a+b)-a
T 1-a
1-2a-b
- l1-a

Pr(v >202|V <211) =
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Mark allocation: 2 marks
e 1 method mark for using any suitable method, such as:
— simplified conditional probability expressed using Z:

Pr(V > 202|V < 211) :%
<

— or drawing two bell-shaped curves and representative areas (as shown below)

a |
) A -7 4 Z

! 2
1-2a-b a+b a+b
- Jorl- orl+
1-a 1-a a-1

e 1 answer mark for the correct answer:

o Sketching diagrams and using the symmetry properties of the normal
distribution are useful techniques you can use.

VCE is a registered trademark of the VCAA. The VCAA does not endorse or make any warranties regarding this study
resource. Current VCE Study Designs, Exam Specifications and past VCE exams can be accessed directly at
www.vcaa.vic.edu.au.
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