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IMPORTANT COPYRIGHT NOTICE

e This material is copyright. Subject to statutory exception and to the provisions of the relevant
collective licensing agreements, no reproduction of any part may take place without the written
permission of Kilbaha Multimedia Publishing.

e The contents of this work are copyrighted. Unauthorised copying of any part of this work is
illegal and detrimental to the interests of the author.

e For authorised copying within Australia please check that your institution has a licence from
https://www.copyright.com.au. This permits the copying of small parts of the material, in limited
quantities, within the conditions set out in the licence.

For details of the CAL licence for educational institutions contact

CAL, Level 11, 66 Goulburn Street, Sydney, NSW, 2000
Tel: +612 9394 7600 or 1800 066 844

Fax: +612 9394 7601

Email: memberservices@copyright.com.au

e All of these pages must be counted in Copyright Agency Limited (CAL) surveys

e This file must not be uploaded to the Internet.

These questions have no official status.

While every care has been taken, no guarantee is given that these questions are free from error.
Please contact us if you believe you have found an error.

CAUTION NEEDED!

All Web Links when created linked to appropriate Web Sites. Teachers and parents must always
check links before using them with students to ensure that students are protected from unsuitable
Web Content. Kilbaha Multimedia Publishing is not responsible for links that have been changed in
this document or links that have been redirected
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Victorian Certificate of Education
2019

STUDENT NUMBER
Letter

Figures | |
Words

MATHEMATICAL METHODS

Trial Written Examination 1

Reading time: 15 minutes
Total writing time: 1 hour

QUESTION AND ANSWER BOOK

Structure of book

Number of Number of questions Number of
guestions to be answered marks
10 10 40

e  Students are permitted to bring into the examination room: pens, pencils, highlighters,
erasers, sharpeners, rulers.

e  Students are NOT permitted to bring into the examination room: any technology
(calculators or software) notes of any kind, blank sheets of paper, and/or correction
fluid/tape.

Materials supplied

e  Question and answer book of 20 pages.

e  Detachable sheet of miscellaneous formulas at the end of this booklet.

e  Working space is provided throughout the bookilet.

Instructions

e  Detach the formula sheet from the end of this book during reading time.

e  Write your student number in the space provided above on this page.

e  Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

e  All written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other unauthorised
electronic devices into the examination room.
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Instructions

Answer all questions in the spaces provided.

In all questions where a numerical answer is required an exact value must be given unless
otherwise specified.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (4 marks)
:sin(2x) " dy _2f (x)

a. Let , find the rule for the function f (x).
y NG dx NG (x)
2 marks
2 (6
b. Let g(x)=tan| = |. Evaluate g'| — |.
X s
2 marks
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Question 2 (3 marks)

A footballer has seven shots at goal from the 50 metres line. He estimates that he is most likely to
score three goals. If the number of goals scored can be represented as a binomial probability
distribution, with seven independent trials, and p the probability of a success on any one trial.
Find the value of p where 0< p<1.
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Question 3 (3 marks)
a. Find the general solution of 2 —4003(%)(} =0

1 mark

b. Sketch the graph of the function f :[0,6] >R f(x)= 2—4cos(%xj ,

stating the coordinates of all axial intercepts, endpoints and turning points. 2 marks

v
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Question 4 (4 marks)

The tangent to the graph of the curve y =,/5+cx at the point x =2, makes an angle of 135° with
the positive direction of the x-axis. Determine the value of c.
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Question 5 (4 marks)

a.  Find %[Ioge(x2 +4)] 1 mark

X
X*+4

b. Hence, find the value of b, if the average value of the function f (x) =

b
over 0<x<b isequal to Ioge(x/zj.

3 marks
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Question 6 (6 marks)
Sometimes in packets of biscuits, some of the biscuits are broken.

One packet of these biscuits contains 12 biscuits and suppose that % of the biscuits are broken.

A random sample of the 12 biscuits in a packet is chosen from the population.
Let P represent the sample proportion of broken biscuits in these packets.

a. Find Pr(f’ = é) , giving your answer in the form c(%) where a, b, cand n are

positive integers. 2 marks
b. For a sample of 144 packets, find the standard deviation of P . 1 mark
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C. Jenny accidently drops a second packet of these biscuits on the floor and several more of the
biscuits became broken. The first packet is known to have two broken biscuits. Jenny then
randomly selects one of these packets of biscuits, then takes out and eats two biscuits from

this packet. If probability that both the biscuits are not broken are is % , determine the

number of broken biscuits in the packet that was dropped onto the floor.
2 marks

d. The weights of these packets of biscuits are normally distributed with a mean of 250 grams,
with a standard deviation of 8 grams. Let Z be a random variable with the standard normal
distribution. If the probability that a packet of biscuits weighs between 244 and 256 grams,
is equal to 2Pr(w<Z <0), find the value of w.

1 mark
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Question 7 (3 marks)

Consider the function f :R* >R, f(x) =1.
X

a. Find the equation of the tangent to the graph of f at the point where x=a, and a >0.

Give your answer in the form y =mx+c.

2 marks

b. If O is the origin and this tangent crosses the x-axis at the point R and the y-axis at the point

S, find the coordinates of the points R and S and find the area of the triangle ORS.

1 mark
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Question 8 (3 marks)
An isosceles triangle has two vertices on the graph of the function f (x) =e™ one at the point

P(u, f (u)) the other at Q(-u, f (u))where u>0 and one at the origin as shown in the diagram
below.

P(0,1 (1)

wi

Find the value of u, for which the area of the triangle is a maximum.
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Question 9 (4 marks)

0 h
a. The transformation T : R* — R* with therule T 1218 an
y 0 bfl|y| |k

maps the graph of y = x*onto the graph of y=11+2x—x*.
Find the values of a, b, h and k.
1 mark

Consider the functions with the rules f (x)= and g(x)=11+2x—x*, defined on their

1
NX+4
maximal domains.

b. Show that f (g(x)) does not exist. 1 mark
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. If g:D—>R, g(x)=11+2x—x find the largest subset D of R, such that
f(g(x)) is defined. 2 marks
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Question 10 (6 marks)
The graph of the function f :[0,7] >R, f(x)=e™"sin(2x) is shown below.

F 9

}}
X
O Ld
a. Find the x-coordinates of the stationary points on the graph of f.
2 marks
b.  Differentiate e (cos(2x)+sin(2x)) with respect to x.
1 mark
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C. Hence, find area of the shaded region. 3 marks

End of question and answer book for the
2019 Kilbaha VCE Mathematical Methods Trial Examination 1
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EXTRA WORKING PAGE
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MATHEMATICAL METHODS

Written examination 1

FORMULA SHEET

Directions to students

Detach this formula sheet during reading time.

This formula sheet is provided for your reference.
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Mathematical Methods formulas
Mensuration
area of a trapezium %(a+ b)h | volume of a pyramid %Ah
curved surface area 2zrh volume of a sphere ﬂﬁr3
of a cylinder 3
volume of a cylinder ar?h area of triangle L besin (A)
volume of a cone = zr*h
Calculus
i(x”)znx”‘1 J.x”dx=ix”+l+c ,n#=-1
dx n+1
i((ax+b)”)=na(ax+b)"_l '[(ax+b)” dx = (ax+b)™ +c, n=-1
dx a(n+1) ’
i(eaX)=aeaX e""xdx:le""“rc
dx a
d 1 1
—(I == Zdx =1 , x>0
(log, (x)) » Jx x=log, (X)+c, x>
i(sin(ax))=acos(ax) _[sin(ax)dx=—£cos(ax)+c
dx a
d . 1.
Bl __ dx = =
dX(cos(ax)) asin (ax) jcos(ax) X asm(ax)+c
d 2
~(t = =
dx( an(ax)) cos? (%) asec’(ax)
: du dv
E)Ji)educt i(uv) _yav, du (rql:JI(étlent i(ﬂ] _ Vi Yy
dx dx  dx ax\v,) 2
chain dy dydu
rule dx dudx
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Probability

Pr(A)=1-Pr(A’)

Pr(AUB)=Pr(A)+Pr(B)-Pr(AnB)

Pr(A|B) :_PrF()rA(;)B)
mean u=E(X) variance VaI’(X):O'Z:E((X—,u)z):E(XZ)—lu2

Probability distribution

Mean Variance

discrete Pr(X =x)=p(x) p=> xp(x) o?=>"(x—u) p(x)
continuous | Pr(a< X <b)=_|': f(x)dx | u= _O:Ox f (x)dx o’ :J'_i(x—u)2 f (x)dx
Sample proportions
P X mean E(ls)= p
n
approximate 5(1— D 5(1— b
S | o). [T || penPE ), gz [P
s ( )_ n interval : 4
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