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2010 Mathematical Methods (CAS) GA 3: Examination 2
GENERAL COMMENTS

There were 15 610 students who sat the Mathematical Methods (CAS) examination in 2010 (8517 students sat the
Mathematical Methods examination in 2009). Marks ranged from 0 to 80 out of a possible score of 80. Student
responses showed that the paper was accessible and that it provided an opportunity for students to demonstrate what
they knew and could do.

The mean score for 2010 was 41. The median score for the paper was 41 marks. Of the whole cohort, 10% of students
scored 83% or more of the available marks, and 23% scored 71% or more of the available marks.

The mean score for the multiple-choice section was 13.8 (out of 22). Question 3 was answered correctly by 87% of
students. Less than 50% of students obtained the correct answers for Questions 7, 12, 18, 20, 21 and 22. Students had
difficulty in identifying whether events are mutually exclusive or independent in a given context, and identifying the
conditions under which simple systems of simultaneous linear equations including a parameter have or do not have a
unique solution.

Students must ensure that they:

e read questions carefully
give answers to the required accuracy
transcribe the correct equation
provide answers to all parts of the question
answer the question that is being asked.

After completing a question students should reread the question. Exact answers were required for the intercepts in
Question 1aii., while Question 1aiii. required the answer correct to three decimal places. Many students omitted the ‘+1’
constant from the rule of the function g in Question 1ai., while others did not state the domain. In Question 2a., some
students found the probability that the third statue was ‘Superior’, not ‘Regular’, and others did not state the final
answer in Question 2c.

As stated in the instructions, students must show appropriate working for questions worth more than one mark. There
was a noticeable increase in the number of students showing working, but a number of students gave answers only or
insufficient working for Questions laiv. and 2e. Writing out the mathematical expression to be evaluated or equation to
be solved is considered sufficient working. Technology syntax should not be used for this purpose. Students should be
encouraged to attempt to write out an expression or equation, even if they think their answer to a previous question is
incorrect, as marks can be awarded; for example, in Questions laiv., 1biii., 3b., 3c., 3f. and 4d. There was a number of
‘show that” questions on this year’s examination — Questions 1biii., 1biv., 2di., 3b., and 3d. — and students must make
sure that they show sufficient working for these questions.

Most students used correct mathematical notation this year; in particular, dx was used properly in Question laiv.
Technology syntax should not be used, although it was seen occasionally in Question 1ai. Incorrect units were used in
Question 3 and a surprising number of algebraic errors was made in Questions laiv., 2di. and 3c. Brackets were not
used well in Question laiv. and most of Question 3. Students need to ensure their writing and graphs are legible. For
questions worth one mark, the final answer needs to be clear, especially where there is related working on the page.
This can be done by highlighting, underlining, annotating or using a box.

It was pleasing to see a variety of approaches involving various combinations of by-hand and technology-assisted
methods being used to solve questions like Questions laiii., laiv., all parts of Question 2, 3a., 3e., 4d. and 4f. In
particular, a matrix method was used by some students to solve Question 2dii. to find the expected value. However,
some students did not use the appropriate syntax to separate the coefficient a from the variable x in Question 4b. when
using technology. Students should be familiar with the functionality of their technology and be able to use a variety of
approaches to formulating and solving problems.
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Section 1
The table below indicates the percentage of students who chose each option. The correct answer is indicated by
shading.
. % No
Question %A | %B %C | %D %E Comments
Answer
f(x) = 4tan(§j Period =~ =37
3
1 7 26 2 60 5 0 |Option B was obtained if 2z was used instead of
.. 27
7 giving —— = 67.
3
2 9 6 9 6 69 1
3 87 5 2 4 2 0
4 1 7 2 83 7 0
5 8 80 3 6 3 0
3
g(x) :.[(x2 —2x)dx :X?—x2 +c, g =0
x? 2
6 4 14 79 2 1 0 lg(x)==—-x2+=
3 3
Option B was obtained if the constant was not
considered.
(m-1)x+5y=7 and 3x+(M-3)y=0.7m
have to represent the same answer line for infinitely
7 13 9 17 47 13 1  |many solutions. For this to be the case
m=1_5 _ 7 jencem=6.
3 m-3 0.7m
8 8 2 7 4 79 0
f(x)=x*-3x*+3, f'(x)=0,
X = 0 (local maximum) or x = 2 (local minimum)
The domain of fis (—o0, 0] for the inverse function
9 60 13 13 10 4 0 o exist. f must have 1:1 correspondence.
Hence a = 0. The answer could also be obtained
graphically as the x values of the turning points are
integers.
10 10 12 66 8 3 0
a 1
1 7 14 54 1 12 1 [Solve J.(cos(2x))dx =7 fora. a~2.88
3z
o
X ~ Bi(15, 0.6), Pr(X <7) =Pr(X <6) ~0.0950
12 5 44 10 38 3 0  [Option D is obtained if 7 is used as the upper
bound.
Pr(-2<Z <1)= Pr(-1<Z<2)
13 6 51 17 15 10 1 |=Pr(20-1x6< X <20+2x6)
=Pr(14 < X <32)
14 81 10 3 2 3 0
15 1 4 83 10 2 0
16 9 3 3 78 6 0
'The graph has a stationary point of inflection at
17 12 60 8 9 11 1 x=4because f'(4)=0 and f'(x)>0 for

2<x<4 and x > 4.
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. % No
Question %A | %B %C | %D %E Comments
Answer
18 7 10 10 45 28 0 By m_spectlo_n of the graph near zero, the function is
not differentiable.
19 5 5 2 77 11 0
5a 5a
2](f(§j+3}dx - 2x5a+2j(3)dx — 40a
0 0
ion B ined if th iderivative of
20 19 )8 20 25 7 1 ;Dcﬁt;grandwas obtained if the antiderivative of 3 was
5a X
2[][1‘(5})(1“3] =2x5a+2x3=10a+6
0
If events A and B are mutually exclusive then
Pr(AnB)=0.Hence Pr(A'nB")=1-(p+q).
21 29 10 43 8 10 0 Option A was obtained if A and B are independent
events. Pr(A'mB") =Pr(A")xPr(B") =(1-p)1-q)
ab+2 a+2 b+2
I [—l jdx = I (—l jdx+ I (—l jdx
3 \X=2 3 \X—2 3 \X—=2
22 10 20 19 22 29 1 s log, (ab) = log, (a) + log, (b) .
Alternatively, a suitable choice of values could be
used to test the relationship.
Section 2
Question 1
Questions 1bi. and 1bii. were answered extremely well.
lai.
Marks 0 1 2 3 Average
% 8 8 27 57 2.3

g(x) =2log,(x+4)+1, let y =2log,(x+4)+1, inverse swap x and y

x=2log,(y+4)+1, g7 (x) :e(

x-1

2 J—4 . The domain is R.

This question was well done. Some students did not include “+ 1 in the equation and others did not include the domain.

Technology syntax such as y = e“(XT_l)—4 should not have been used.

1aii.
Marks 0 1 2 3 Average
% 13 14 29 44 2.1
» (2log, (4) +1,0) .
(IL&é/A/ _____ A
y:_
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Some students drew the asymptote at y =—5. The asymptotic behaviour of the graph had to be shown. Exact answers

were required for the intercepts and if they were given in coordinate form the zeroes had to be in the correct positions.
A clear curve with no breaks was required.

laiii.
Marks 0 1 2 Average
% 16 18 66 15
Solve gfl(x) =g(x), gfl(x) =x or g(x) = x; x=-3.914 or x =5.503

This question was done quite well. Most students solved gfl(x) =x or g(x) = x. A small number of students solved
g'(x) = g(x) , while others did not give their answers correct to three decimal places.

laiv.
Marks 0 1 2 Average
% 38 21 41 1
5.50327... 5.50327...
j(g(x)—g‘l(x))dx or 2 J.(2Ioge(x+4)+1—x)dx or
—3.91432... -3.91432...

5.50327... L’l
I (ZIoge(x+4)+1—(e 2 —4)]dx,Area ~52.63

—-3.91432...
The correct answer could be obtained if three decimal places were used. A common error was

5.50327... X1
I [2 log,(x+4)+1-e ? —4)de . Some students partitioned the area into different sections, rather than just using
—-3.91432...

a single area based on the difference between the two functions. This would have been very time-consuming. Most
students had dx at the end of the expression.

1bi.
Marks 0 1 Average
% 11 89 0.9
Vertical asymptote, a=1
1bii.
Marks 0 1 Average
% 15 85 0.9

y-intercept,c =1

1biii.
Marks 0 1 2 Average
% 22 2 75 15

10=klog,(p+1)+1, E:Ioge(p+1), k:L
k log.(p+1)

This was a ‘show that’ question. Students were required to substitute their answers from Questions 1bi. and 1bii. and
the point (p, 10) into f.

1biv.
Marks 0 1 Average

% 48 52 0.5
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f(X)ZmIOge(X+1)+1' f(x)_(x+1)|oge(p+1)’ rp) (p+1)loge(p+1)

This was a ‘show that” question. Students were required to show the derivative and then substitute x = p.

lbv.
Marks 0 1 2 Average
% 64 6 30 0.7
9
f(p=t", p=et-1
p+1

Many students worked out the equation of the tangent, which was unnecessary and very time-consuming, instead of
equating the gradient of the segment with the derivative at x = p.

Question 2
2a.
Marks 0 1 2 Average
% 34 17 49 1.2
S R

s..[09 07]T1] [o0.88 3
= or 1x0.9x0.1+1x0.1x0.3, 0.12 or —

R,/ 0.1 03]|0] |0.12 25

Students should clearly indicate the final answer. Many students found the probability that the fourth statue, not the
third, was ‘Regular’, while others gave 0.88 as the answer. Some students left their answer in terms of p.

2b.
Marks 0 1 Average
% 26 74 0.8
(0.9°=0.729

This question was answered well.

2c.
Marks 0 1 Average
% 44 56 0.6
09 07 x |_[ x| [o9 07]"[1]_[0875
01 0.3]1-x| |1-x 0.1 03] |0] |0.125
07 __T_gagrs.
0.1+07 8

A number of different methods could be used to solve this question. The final answer needed to be clearly indicated.

2di.
Marks 0 1 2 3 Average
% 44 12 8 36 14
2
p p-0.2 |1 0.7
- ,or 1 1x(1- p)(p-0.2)=0.7
1-p —p+1.2M0 03] O bxpxprlxd-p)p-02)
3
=—=0.75
P 4

Maths Methods (CAS) GA 3 Exam Published: 4 April 2011



2010
Assessment
Report

VICTORIAN CURRICULUM AND ASSESSMENT AUTHORITY

A number of different approaches were used to solve this question but it was not done well by most students. For ‘show
that’ questions, appropriate working must be shown. Some students made an algebraic error, having
—p + 0.8, instead of —p + 1.2.

2dii.
Marks 0 1 2 3 4 Average
% 63 14 12 2 10 0.9
X 0 1 2
Pr(X=x) 0.2025 | 0.3850 | 0.4125

E(X) = 0x0.2025 +1x0.385+2%0.4125 =1.21

This question was not well answered. Some students calculated the expected value using matrices
0] [0.75 055]0] [0.75 055]°[0] [1.21
+ + = . The resultant matrix provided both the expected value of ‘Superior’
1| {025 045|1| |025 045| 1| |1.79

statues, 1.21 and the expected value of ‘Regular’ statues, 1.79. The matrix method is effective for large groups of
statues, such as five consecutive statues, as it is less time-consuming.

2e.
Marks 0 1 2 3 Average

% 58 18 9 15 0.8

Pr(X 22)>0.9, Pr(X =0)+Pr(X =1)<0.1, 0.8" +G](0.2)(0.8)”‘1 <0.1,n=18
or Pr(X 22)>0.9, X ~Bi(n,0.2),n=18

Several different approaches were used to solve this question. Some students used trial and error, while others used a
table of values. Some students used p = 0.8.

Question 3
3ai.
Marks 0 1 Average
% 48 52 0.5

cos(x) = % AZ =10cos(x), AB = 20cos(x)

Equivalent forms of the answer were acceptable. Some students used the sine rule and others used 180 — 2x when x was

in radians. AB = cos(x) was a common incorrect answer.
3aii.
Marks 0 1 Average
% 46 54 0.6

sin(x) = Vi/—g WZ =10sin(x)

Equivalent forms of the answer were acceptable.
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3b.
Marks 0 1 2 Average
% 47 10 42 1

Ajse =400€08%(X), Ayiangie =10€05(x)10sin(x) ,
Avriangies = 400c0s(x)sin(x) , S = 400cos(x)sin(x) + 400 cos®(x),

S = 400(cos(x)sin(x) +cos®(x))

VICTORIAN CURRICULUM AND ASSESSMENT AUTHORITY

This was a ‘show that’ question and adequate working was required. There was poor use of brackets and cosx* was

often seen.
3c.
Marks 0 1 2 Average
% 68 6 26 0.6

h= ‘/(WZ)Z —[%j , h :10\/sin2(x)—cosz(x) :10\/1—Zcosz(x)

Equivalent forms of the answer were acceptable. There was some poor algebra and use of brackets in this question; for
example, (+200 cos x)? = 200cos x* and \/1005in2(x) —100c0s?(x) = 10sin(x) — 10 cos(x).

3d.

Marks

0

1

%

78

22

Average
0.2

T= %x base x height = %x 400c0s?(x) x x/lOOsinz(x) —100cos?(x)

= %x 400¢0s°(x) x10y/1—2c0s*(x) = 40300

N/cos4 (x)—2cos®(x)

This was a ‘show that’ question and adequate working had to be shown. Students are expected to be familiar with the
identity sin? (x) + cos? (x) =1 and equivalent forms such as sin? (x)=1- cos? (x) . This could have been used in the
previous question.

3e.
Marks 0 1 2 3 4 Average
% 15 37 20 11 17 1.3
; 2
ar _ 8000 cos(x)sin(x)(3cos”(x) —1) ~0, x= cosl(ﬁj or X = Ztanl[x/g—ﬁJ T
dx 3\/(1—2cosz(x)) 3 2

~ 4000+/3
Y

Several approaches were possible to find the zeroes of the derivative. Some students obtained the derivative by hand

and noted that this would be zero when 3 cos> (x) =1 =0 on the given domain. Others used technology, and some used

a combination of by-hand working and technology. Some of the outputs from technology were long, but correct and
acceptable expressions. Some students did not restrict the domain and gave a general solution for x. Students could use

. . . . . T .
the graph of the function to check their solutions with respect to the domain (— , —) . Exact answers were required for
4 2

xand T.
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3f.
Marks 0 1 2 Average
% 79 8 12 0.4
Solve T(x) = 202(;\/5 =128.3000598 ...; x=0.81orx=1.23

This question could be answered independently of 3e. using a numerical/graphical approach to finding the maximum
value, then solving for T(x) equal to half of this value numerically. Some students did not give the answers correct to

two decimal places or they gave one answer only. Some students incorrectly solved

400043 4000 — -
=———4/C0S"(X) —2c0s”(X) .
=g V00" (Y (%)
Question 4
4a.
Marks 0 1 2 3 4 Average
% 16 4 14 11 54 2.8

1

f(x)=—(2x-1)*(6-3x)+1, f'(x)=0, Stationary point of inflection at x = % ,

27

. 1
Local maximum at x = 53

This question was done quite well, with more than half of the cohort being awarded full marks. Many students did the
first derivative test, which was unnecessary. Other students found the x-intercepts, which were not required. Students

should be familiar with the terminology ‘point of inflection’.

4b.
Marks 0 1 3 Average
% 44 11 38 14
1
f&)=— (ax—l? b—-3x 1, f'(x)=0 hence x= ab-+1 or x:l
27 a

A number of students did not use the appropriate syntax to separate the coefficient a from the variable x when using

(ax-1°

technology and wrote f'(x) = . Others solved the second bracket equal to zero, getting X, = % .

4c.
Marks 0 1 Average
% 53 47 05
a=0

The denominator cannot equal zero. If a equals zero, f will be linear as can be readily seen from the corresponding
graph. Some students incorrectly wrote a = 0 rather than identifying the value of a for which f has no stationary points.

4d.
Marks 0 1 2 Average
% 83 3 14 0.3
1: ab+1, a:g or since f(x):—i(ax—1)4+1, 1=_—b a:g
a 4a b 27b a -3 b

Some students tried to work out a ‘discriminant’.
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de.
Marks 0 1 Average
% 63 37 0.4
2

It was pleasing to see a number of students answer this question correctly even though they had not attempted the
previous parts. Some students wrote 3 as f is a quartic polynomial function.

4f,
Marks 0 1 2 3 Average
1
x=—=1,a=1, p= ab+1zw’ f(p) =p, p=4
a 4a 4

orsolve f(p)=p, f'W=1and f'(p)=p, p=l,p=4

This question was not answered well. A small number of students used the second method and solved the equations
using technology.
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