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Instructions

Answer all questions in the spaces provided.

specified.

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

In questions where more than one mark is available, appropriate working must be shown.

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

Question 1 (4 marks)

1 1
Let f:| —,0 | >R, f(x)= .
f (2 J Fx) 4x -2
a. Find f'(x). 1 mark
b. i. Find an antiderivative of f(x). 1 mark
5
ii. Express I f(x)dx in the form log, (\/5 ), where a is an integer. 2 marks
1
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Question 2 (2 marks)
The derivative of the function f{x) has the rule f'(x) = 3sin(2x).

Given that f (%j =1, find f{x).
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Question 3 (4 marks)
Let £ (<=2, 1] = R, flx) = x° + 3x°.

a. Find the coordinates of the stationary point. 2 marks

b. On the axes below, sketch the graph of y = f(x). Label the endpoints and stationary point
with their coordinates. 2 marks

A
\
=
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Question 4 (3 marks)
For events A and B, Pr(A n"B’)=0.2 and Pr(A'nB)=0.1.

Let Pr(A "B)=k> and Pr(A")=1.6k.

a. Find an expression for Pr(A’ M B’) in terms of k. 1 mark

b. Find the value of k. 2 marks

Copyright © 2023 Neap Education Pty Ltd MMU34_QB_Ex1_2023 5



VCE Mathematical Methods Units 3&4 Trial Examination 1 Question and Answer Booklet

Question 5 (3 marks)

Solve 40052(3x) —1=0for x e {—%, %}

Question 6 (2 marks)

A transformation maps the graph of y = f{ix) to y = af(bx + ¢) + d, where a, b, c and d are positive real
numbers. The following algorithm will be used to map any point (x, y) on the graph of y = f{x) to the graph

of y=af(bx+c) +d.

inputx,y
X _new =
y new =

Complete lines 2 and 3 of the algorithm.

print x new

print y new

#Line
#Line
#Line
#Line

#Line

g W N
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Question 7 (4 marks)
The possible outcomes when a die is rolled are 1, 2, 3, 4, 5 or 6. Each outcome is equally likely.

A die is rolled three times, and the resulting number is recorded each time.

a. Find the probability that the resulting number is the same each time. 1 mark

b. Find the probability that the resulting number is the same exactly two times. 1 mark

c. What is the probability that the resulting number is greater than 3 each time, given that
it is the same exactly two times? 2 marks
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Question 8 (12 marks)
Let fix) =log (x - 2).

a. State the domain of f. 1 mark

b.  On the axes below, sketch the graph of y = f(x). Label the axial intercept with its coordinates

and the asymptote with its equation. 2 marks

1.5

0.5

A

-0.5

-1.5
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c. Using the trapezium rule with interval widths of 1, approximate the area bounded by
the curve y = f{x) and the x-axis from x = 3 to x = 6. Give your answer in the form log (a),
where a is an integer. 3 marks

d. Let g: (a, ©) > R, g(x) —x* +4x+2and h(x)=(f o g)(x).

Find the smallest value of a such that A(x) exists. 3 marks

e. State the rule for A(x). 1 mark
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f. State the domain and range of A(x). 2 marks
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Question 9 (6 marks)
The tangent to the graph of flx) = 4x — + at the point A (a, f (a)) is shown below.

)

1+
\

a. Show that the equation of the tangent is y = (4 — 2a)x + @ 2 marks
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b. Let S(a) be the shaded area bounded by the graph of y = f(x), the y-axis, the line x =2
and the tangent to f(x) at x = a, where 0 <a <2.

Find the rule for S(a). 3 marks

c. Find the value(s) of a such that S(a) is a maximum. 1 mark

END OF QUESTION AND ANSWER BOOKLET
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Instructions

This formula sheet is provided for your reference.
A question and answer booklet is provided with this formula sheet.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.
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purpose of examining that school’s students only for a period of 12 months from the date of receiving them. They may not be otherwise reproduced or distributed. The copyright
of Neap Trial Exams remains with Neap. No Neap Trial Exam or any part thereof is to be issued or passed on by any person to any party inclusive of other schools, non-practising
teachers, coaching colleges, tutors, parents, students, publishing agencies or websites without the express written consent of Neap.
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MATHEMATICAL METHODS FORMULAS

Mensuration
1
area of a trapezium E(tl +b)h volume of a pyramid EA h
curved §urface area 27rh volume of a sphere —ar
of a cylinder 3
1, .
volume of a cylinder r2h area of a triangle Ebc sin(A4)
volume of a cone 37 r2h
Calculus
_ 3 1
i(xn)znxn ! xndx=—xn+l+c,n¢—l
dx . n+1
d ny_ n—1 [ n _ n+l
d—((ax+b) ) =an(ax +b) (ax +b)"dx = (ax +b)"" +¢, n#-1
X

. a(n+1)

%(eax ) — aeax

* 1
e dx =—e*" +c¢
L 4 a

d 1
E(loge (x )) = ;

labc =log,(x)+c,x >0
X

i(sin(cvc)) =acos(ax)
dx

sin(ax )dx = —lcos(ax) +c
a

i (cos(ax )) = —asin(ax)
dx

cos(ax)dx = lsin(wc) +c
a

i(tan(auc))= 5 =ase02(ax)
dx cos” (ax)
product rule i(uv )=u v +v du quotient rule 4lu __dx dx
d dx dx dx \v v
dy dyd
chain rule YYD Newton’s method Xyl =%, — f (x”)
dx dudx f ( X, )
trapezium rule X, —Xg
apgroximaﬁon Area 12 [f (x0)+ 2 (1) +2F (x2) + a2 (30 )+ 27 (g )+ £ (s )}
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Probability
Pr(4)=1-Pr(4") Pr(4 UB)=Pr(4)+Pr(B)-Pr(4 nB)
Pr(4 | B) = Pr(4 N B)
Pr(B)
mean u=E(X) variance Var(X)=0'2 =E((X —/,1)2)=E(X2)—,u2
binomial n_ n!
coefficient x) x!(n—-x)!
Probability distribution Mean Variance
discrete Pr(X =x)=px) u =Zx p(x) o’ =Z(x —u)2 p(x)
n _
binomial Pr(X =x)=( jpx A-p)"™" | u=np o’ =np(1-p)
X
b 00 ) 00 ’
continuous Pr(a<X <b)=j fx)dx #=I xf(x)dx o =I (x—p) f(x)dx
a —00 —00
Sample proportions
~ X .
P== mean E(P)=p
n
R — approximate (-5 S(1— 5
Ztean.i?.rgn sd(P) = pd=p) confidence p—2 M, p+z p(—p)
viatt n interval n n
END OF FORMULA SHEET
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