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General comments

There were some very good responses to the examination questions this year. The scanned papers were
easy to read, which means most students used a HB or darker pencil or a dark blue or black pen.

In all questions where a numerical answer is required, students should give an exact value unless otherwise
specified. Some students gave approximate rather than exact answers to Questions 1c.ii, 1d.i, 2f.ii, 5b.iii and
5b.iv.

Students should ensure they practise ‘show that’ questions. Most students substituted the correct values into
the equation in Question 2f.i but Questions 4c.i and 5b.ii were not done well.

A number of students did not use interval notation correctly, writing the correct values in reverse order. For
example, in Question 5a.ii [—1,1] was often expressed as [l,—l] and likewise in Question 5b.iv
[—sin(l),sin(l)] was often written as [sin(l),—sin(l)].

Some students made transcription errors when writing down the derivatives for Questions 3b.iii and 5b.i.

In general, brackets were not used well. When writing down coordinates, round brackets must be placed
around the numbers. Students frequently did not write closing backets. For example, in Question 3b,
(36, 5180 was often seen. With interval notation, square brackets were seen when round brackets were
required and vice versa. Misuse of brackets occurred in Questions 1c.iii, 5a.ii, 5b.iv and 5d.

There were several transformation questions. In Question 1d.i, most students were able to correctly identify
the horizontal translation but not the vertical translation. Questions 1d.ii and Question 3a.ii were not well
answered.

Some students found the average value when the average rate of change was required. This occurred in
Question 2b.

Appropriate working must be shown for questions worth more than one mark. Some students just put their
final answers down for Questions 2f.iii, 3a and 4b.ii.

Students should re-read questions to make sure they are answering all the required parts. In Question 3a.i,
d was often missing and in Question 3b.iv, the maximum instantaneous rate of change was not given by
some students.

Students need to make sure they are answering the required question, especially those involving calculus.
Some students misinterpreted Questions 2f.ii and 2f.iii and did not consider the area under the curve. In
Question 3a.i, some students did not set the derivative equal to zero at the turning points. In Question 3b.iv,
some students found the maximum value of f , hot the maximum instantaneous rate of change. In

Question 4a, some students incorrectly set up a definite integral and in Question 4b.ii, some students
incorrectly found the variance, not the standard deviation. In Question 5c¢.i, many students set up two definite
integrals instead of one.

There was evidence of good use of technology, especially in Questions 1, 3a.i and 4e.i.
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Specific information

This report provides sample answers or an indication of what answers may have included. Unless otherwise
stated, these are not intended to be exemplary or complete responses.

The statistics in this report may be subject to rounding resulting in a total more or less than 100 per cent.

Section A — Multiple-choice questions

The table indicates the percentage of students who chose each option. Grey shading indicates the correct

response.
Question | Correct | %A | % B %D | % Comments
answer N/A
2 D 10 |4 5 81 0
3 C 7 1" 67 14 0
4 B 7 70 12 9 0
5 D 18 9 21 52 0
6 B 31 5 |7 12 10
7 C 7 15 68 9 1
8 A 65 15 16 3 0
9 C 4 18 66 11 1
Possible graphs of f and f' are shown below.
/ does not have to be strictly decreasing on [0,2].
f does not have to be positive on [4,5].
f does not have to have a local minimum at x=3.
f is many-to-one on [2,4] ,since [ changes
10 B % 38 16 20 1 sign. So f does not have an inverse function.
y
10+F y=1@) !
Aol / /
i _50_5_ \:_/U
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Question | Correct | %A | %B | %C | %D | % Comments

answer N/A
7\ 5
1 B 12 40 10 37 1 AL 2
12) 44
3
: 1
The graph of f has been dilated by a factor of —
2
1
from the y-axis and translated ) a unit left. The
12 A 47 28 17 7 0
local minimum of f is at approximately (2,1). This
would become (1,1) and then (%1} after each of
the transformations.
x 2
f)=2+=
2 x
Dilate by a factor of 3 from the y-axis:
x 06
A==+
6 x
Translate 1 unit down:
6
g(x)= 2o
6 x
13 A I I A R The local minimum of g is at (6,1).
¥
L T \ T
T y=gx) |
5 !
o \_(_6‘.-1_‘)_—_—_,_/
= <0 2 4 6 10
14 B 9 53 30 7 1
15 A 53 19 13 15 1
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Question | Correct % Comments
answer N/A
1
L @)
1 L
= (F@)2 < s
16 D 22 14 27 36 1
15
ZXB
_3
2
c=f(0)=18, f(18)#0
c=17,16,... 3
17 D 14 26 32 27 1
f3)=0, f(-3)=0, f(2)=0
3, -3,2
18 B 18 58 12 10 1
19 c 10 19 57 13 1
2 2
%J‘f(x)dx=k, If(x)dx=2k
0 0
2 4 6
20 C 20 |23 [41 |14 |1 _[f (x)dx=_[f (x)dX=If (x)dx =2k
0 2 4
6
J‘f(x)dx=4k
2
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Section B

Question 1a.

EWS ‘ 0 ‘ 1 ‘ Average

-1, —a, 2, 2a

This question was answered well.

Question 1b.i.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average

1
-2 s T o 0
2
Some of the values were often missing.

Question 1b.ii.

‘ Average

R\{—z,—l,o,1}
2

This question was not answered well. Some students did not exclude 1.

Question 1c.i.

‘ Average

g'(x)=2(x=2)(x+1)(2x-1)=4x’ - 6x° —6x + 4

This question was answered well.

Question 1c.ii.

EWS ‘ 0 ‘ 1 ‘ Average
% 2% 76 0.8
[Lﬂ) or (0.5,5.0625)

216

Exact answers were required. (0.5,5.06) was sometimes seen.
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Question 1c.iii.

Marks ‘ 0 ‘ 1 ‘ Average

(o

This question was answered well. Some students used square brackets instead of round brackets. Others
put N instead of U.

Question 1c.iv.

EWS ‘ 0 ‘ 1 ‘ 2 ‘ Average

% 32 17 51 1.2

3(23-9 3(243 49
ga y2=—3\/§x+¥ or yl=3\/§x—¥+%, y2=—3\/§x+¥+24—7

bl =33x -

or y =

3(6(4x—2)+9) —3(\/5(4x—2)—9)’ (1,2

4 , Wy = 2 2 j or (0.5,6.75)

This question was answered reasonably well. A common incorrect answer was (%%} .

Question 1d.i.

EWS ‘ 0 ‘ 1 ‘ Average

1 1
Translate 5 unit to the right and %=1.0625 units up.

Some students incorrectly translated to the left and down. Others had an incorrect value for the vertical

) 81 . .
translation such as E Exact answers were required. 1.06 was sometimes seen.

Question 1d.ii.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average

Dilate by a factor of

3 30
Jio 10

1 9
from the vertical axis, translate 5 unit to the right, translate Z units up

J10

9
OR translate ra units to the right, dilate by a factor of 3 from the vertical axis, translate Z units up.

V1o

This question was not done well. The vertical translation could be completed at any stage in the sequence.
The other transformations had to be in the correct order.

© VCAA

Page 6


https://www.vcaa.vic.edu.au/

2024 VCE Mathematical Methods 2 external assessment report

Question 2a.

‘ Average

1
Many students included 5 in the domain.

Question 2b.

Marks ‘ 0 ‘ 1 ‘ Average

Average rate of change =20

_12=30.

1
A common incorrect answer was 30°C/h where ) was substituted into 12+ 30¢, giving 27

Some students incorrectly found the average value of the temperature.

Question 2c.i.

‘ Average

g'(t)=60e™

This question was answered well.

Question 2c.ii.

Marks ‘ 0 ‘ 1 ‘ Average

g'(t)=10, t=0.299

Some students gave the exact answer. There were some rounding errors: ¢t =0.298 and ¢ =0.300 were
occasionally seen.

Page 7



https://www.vcaa.vic.edu.au/

2024 VCE Mathematical Methods 2 external assessment report

Question 2d.

Marks ‘ 0 ‘ 1 ‘ Average

f=g@t), t=027

Some students incorrectly included ¢t =0 but 7€ (0,1).

Question 2e.
Marks ‘ 0 ‘ 1 ‘ Average
% 71 29 0.3
t=0.12

A common incorrect answer was % which is the time when f(¢)— g(¢) is a maximum. The maximum

difference occurs when g(¢)— f(¢) is a maximum or |f(t) - g(t)| = |g(t) - f(t)| is a maximum.

Question 2f.i.

Marks ‘ 0 ‘ 1 ‘ Average
% 45 55 0.6

03+ 4e " =1.5, 03+ de™ =15, de* =12, A=12¢"

Most students substituted the correct values into the equation. Students must make sure they show
adequate working for ‘show that’ questions.

Question 2f.ii.

Marks ‘ 0 ‘ 1 ‘ Average

1.5¢=0.5, t=l
3

An exact answer was required. Some students solved p(¢)=0.5 for ¢ or found p(0.5).
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Question 2f.iii.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average
% 61 11 27 0.7

j (0.3 + Ae’“”)dt =04, a=133
0.4

Some students solved p(¢) =1 for ¢ or found p(1). Others just gave the answer. For questions worth more
than 1 mark, appropriate working must be shown. Some students transcribed A4 incorrectly into the function.

Question 3a.i.

EWS ‘ 0 ‘ 1 ‘ 2 ‘ 3 ‘ Average

p(2)=2500, p(11)=4400, p'(2)=0, p'(11)=0
8a+4b+2c+d=2500, 12a+4b+c=0, 1331a+121b+11c+d = 4400, 363a+22b+c=0

a=-5.21, b=101.65, c=-344.03, d =2823.18

Some students only wrote the answers without showing adequate working. Others had only two correct
equations.

Some had p'(2) =2500 and p'(11) =4400. Others rounded 101.646...to 101.64 . The value of d was

sometimes missing.

Question 3a.ii.

Marks ‘ 0 ‘ Average

h=12, k=350

Many students did not realise they only needed to translate the point (1 1, 4400) to the point (23,4750) .

Some gave solutions outside the domain. Others translated the local minimum, giving ~A=21, k=2250 as
their answers. h=-12, k=350 was sometimes seen.
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Question 3b.i.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average

6000
(36, 5180)
5000

4000

3000

2000

1000

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

More care needs to be taken when sketching graphs. The turning points and endpoint needed to be in the
correct positions. Some students labelled the endpoint incorrectly. Round brackets are required around the
coordinates. Others made the graph discontinuous at ¢t =24 .

Question 3b.ii.

EWS ‘ 0 ‘ 1 ‘ Average

360

A common incorrect answer was 30 which is found by calculating f'(12) .

Question 3b.iii.

EWS ‘ 0 ‘ 1 ‘ Average

4007 sin(’;’j 3507 sin(’;’)
- +30
3 3

f'@0==

This question was answered well. There were some transcription errors: 7 was often omitted and brackets
were not used well.
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Question 3b.iv.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average

Maximum instantaneous rate of change =725
t=102,t=222,t=34.2

Many students gave extra ¢ values or only one ¢ value. Others did not give the maximum instantaneous rate
of change or found the minimum instantaneous rate of change.

Question 4a.

Marks ‘ 0 ‘ 1 ‘ Average
% 21 79 0.8

30

[ £ ()

23

30 23 ©
This question was answered well. If(x)dx, If(x)dx and If(x)dx were common incorrect answers.
0 0 23

There were some transcription errors when students tried to write x° (30 - x) instead of writing

J(x).

Question 4b.i.

EWS ‘ 0 ‘ 1 ‘ Average

30

[ 3 (r)x =18

0

This question was answered well.

Question 4b.ii.

EWS ‘ 0 ‘ 1 ‘ 2 ‘ Average
% 21 9 71 1.5

sd(X)z\/]gxzf(x)dx—ISZ =6 or sd(X):\/]g(x—léB)z f(x)dx =6

0 0

Some students worked out the variance. Others did not square the mean in the first method shown above.
Some did not show any working.
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Question 4b.iii.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average

30
f(x)dx
Pr(X >23 ] 0.23392...
Pr(X >23|X>18) = PrEX>18; =& Sy TRl ALt
j F(x)dx
18

Pr(X >18)
Pr(X >23)
Pr(X >18)

Some students evaluated =2.243 | giving an answer greater than one. Others incorrectly used

0.5 in the denominator, =0.468 . Some tried to use the normal distribution.

Question 4c.i.

Marks ‘ 0 ‘ 1 ‘ Average

0.234x0.234x0.5=0.054756 0.5 =0.027

This was a ‘show that’ question. Adequate working needed to be shown.

Question 4c.ii.

Marks ‘0 ‘1 ‘2

0.700, 0.273

This question was not answered well. Some students attempted a tree diagram but were unable to get the
correct values. Others left the question blank.

Question 4d.i.

EWS ‘ 0 ‘ 1 ‘ 2 ‘ Average

Y ~Bi(35,0234) ,Pr(P>02) =Pr(Y >7) = Pr(Y 28) = 0.595

Pr(Y 2> 7) =(.743 was a common incorrect answer. Some students attempted to use the normal

distribution.
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Question 4d.ii.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average

Method 1

E(P) -0.234, sd(ﬁ) - \/ 0.234x (315_ 0234) _ 0.072

Pr(0.162..< P <0305...) =Pr(6 <Y <10) = 0.684

Method 2

E(Y)=35x0.234=8.19, sd(¥)=,/35x0.234x(1-0.234) = 2.505
Pr(5.68529...< ¥ <10.69470...) =Pr(6 <Y <10) = 0.684

Some students were able to find the standard deviation but then evaluated Pr(6 <Y< 10) . Others used the
normal approximation.

Question 4e.i.

Marks ‘ 0 ‘ 1 ‘ Average

(0.107,0.293)

This question was done reasonably well. Some students attempted to do it by hand and were unsuccessful.

Question 4e.ii.

Marks ‘ 0 ‘ 1 ‘ Average
% 92 8 0.1

11, 39

Many students were able find the minimum value, 11, but not the maximum value. A common incorrect
answer for the maximum value was 50. Others had 10 as the minimum and 40 as the maximum.

Question 5a.i.

EWS ‘ 0 ‘ 1 ‘ Average

(0.9,1.0) or (0.9,1)

This question was answered well. Some students gave an extra solution, (2.2,1) .
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Question 5a.ii.

Marks ‘ 0 ‘ 1 ‘ Average

% 37 63 0.6

11

Many students wrote [l,—l] . Others had incorrect brackets such as (—1,1).

[0,1] was a common incorrect answer.

Question 5b.i.

Marks ‘ 0 ‘ 1 ‘ Average

2cos(2x)cos(sin(2x))

There were some transcription errors, such as incorrect positioning of brackets and writing x instead of 2x.

Question 5b.ii.

Marks ‘ 0 ‘ 1 ‘ 2 ‘ Average

If cos(sin(Zx)) =0, then sin(2x)= i%,i%,... , but sin(2x) has range [—1,1] . Hence, no solutions.

This question was not answered well. It was a ‘show that’ question. Many students were not able to find
cos™' (0), giving cos’l(O) =0 or cos™ 0)=r.

Question 5b.iii.

Marks ‘ 0 ‘ 1 ‘ Average

Some students did not give four values. Others gave approximate answers.

Question 5b.iv.

Marks ‘ ‘ Average

[—sin(1),sin(1)]

Exact answers were required. Some students used round brackets. Others wrote [sin(l),—sin(l)].
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Question 5c.i.
Marks ‘ 0 ‘ 1 ‘ Average
% 68 32 0.3

T

2£(g°f)(X)—(f°g)(x)dx or 2T(fog)(X)—(gOf)(X)dx or 21(g°f)(3f)dx or

Jlge ) ) =(fog)(x)x or Tl(fog)(x)—(gof)(x)px

0

A single definite integral was required. Many students wrote two definite integrals.

Question 5c.ii.

EWS ‘ 0 ‘ 1 ‘ Average
% 55 45 0.5
4.97

2.48 was a common incorrect answer.

Question 5d.
EWS ‘ 0 ‘ 1 ‘ 2 ‘ Average
% 80 11 9 0.3

Require ran(g) < dom (), [1,1] (0,27), (0,]]<(0,27), 0<sin(2x) <1, (ogju(ﬂ%”)

Many students knew that the ran(g) < dom(fl) but were unable to produce the intervals. (O,l] was a
common incorrect answer.
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