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SECTION A - MULTIPLE-CHOICE QUESTIONS

Instructions for Section A
Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.
A correct answer scores 1; an incorrect answer scores 0.
Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

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

Question 1

Let f: R —> R, fix) =2 + 3sin(7x).

The period and range of this function are respectively
A. 2rmand[1, 5]

B. 2and[-1, 5]
C. mand [1, 5]
D. mand [-1, 5]
E. 2 and [1, 5]
Question 2

Which one of the following is not true for the function f{x) = 2x3 + 3x2 —36x?
A.  f'(x)>0 when x> 2.

The graph of fhas two stationary points.

The graph of f does not have any points of inflection.

The graph of fhas three x-intercepts.

m o0 R

f(x) does not have an inverse function.

Question 3
A box contains four green marbles, five blue marbles and one red marble. Two marbles are drawn
at random from the box without replacement.

The probability that the two marbles are different colours is

N
45
b 2
50
c. 2
15
p. 2
50
g 2
45
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Question 4
The graph of the function f has the asymptotes x =3 and y = —1.

The rule for f could be
A, flx)=log,(x-3)

B. fx)=¢-1

C. f(x)=—1+L
x-3
D. f(x)=3—L
x+1
-1
E. fl)=—3
(x=3)
Question 5
If fix) = 4x — 7, then £~ (2+£(2)) is
A 2
5
B. 2
5
¢ 3
D. 3
E. 5
Question 6

A discrete random variable X has the following probability distribution.

x 0 1 2 3
Pr(X =x) 0.2 0.3 0.4 a
What is the mean of X?
A. 14
B. 15
C. 16
D. 17
E. 138

Copyright © 2023 Neap Education Pty Ltd MMU34_QB_Ex2_ 2023 3



VCE Mathematical Methods Units 3&4 Trial Examination 2 Question and Answer Booklet

Question 7
The graph of the function fis as follows.

4.3)

f f f f >» X
0 1 2 3 4

The average value of fin the interval 0 <x <4 is
A, 2
B. 2

8
c. 2

2
b, U

4
B2

5

Question 8
The function fix) = ax3 + bx2 + cx has a stationary point at x =1 and (-2, 4).
What is the value of f'(0)?

12
A, ——
5
-
5
c 2
5
b 2
5
g 2
5
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Question 9
Consider the following algorithm.

input angle, unit
if unit = "radians"
print angle x 180 / &
else if unit = "degrees"
print angle x w / 180

end if

The algorithm can be used to

A.

=P Nw

convert an angle from radians to degrees only.
convert an angle from degrees to radians only.
convert an angle between radians and degrees.
find the unit of an angle.

find an angle.

Question 10
An estimate of one of the x-intercepts for the function f(x) = sin(2x) — x is x, = 1.

After one iteration of Newton’s method, a more accurate estimate for the x-intercept, correct to three
decimal places, is

A.

m o 0w

0.947
0.948
0.949
0.950
0.951

Question 11
X is a normally distributed random variable with a mean of 18 and a variance of 0.16.

If the random variable Z has a normal distribution, then Pr(17.2 <X <18.4) is equal to

A.

m o0 R

Pr(-2<Z <2)
Pr(-1<Z <2)
Pr(0<Z <2)
Pr(-1<Z <1)
Pr(-2<Z <1.5)
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Question 12
Eggs are packed in boxes of 12, and the expected number of broken eggs per box is 0.7.

If the probability of an egg being broken is binomially distributed, what is the closest probability that a box
contains at least two broken eggs?

A, 0.004
B. 0.029
C. 0.152
D. 0.203
E. 0514

Question 13
The function £: R — R, f(x) = 2x° + px* — (p + 1)x + 5 has no inverse when

A. p2+6p+6>0

B. 4p°+24p+24<0
C p2+6p>0

D. p +24p+24<0
E. p +24p+24>0

Question 14
A continuous random variable X has a probability density function given by

ZSin[ij 0<x<k
fo=1""14

0 elsewhere

Pr(X > 1) is closest to

A. 025
B. 0.30
C. 045
D. 0.50
E. 075

Question 15
The sum of three integers is 100. One of the integers is twice the amount of one of the other integers.

What is the maximum product of the three integers?

A, 32124
B. 32448
C. 32562
D. 32798
E. 32912
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Question 16
A discrete random variable X has a binomial distribution with a probability of success of p = 0.24
for n trials.

If the probability of obtaining at least three successes after # trials is at least 0.8, what is the smallest
possible value of n?

A, 17
B. 18
C. 19
D. 21
E. 27

Question 17
The following transformations are applied to the curve y = sin(2x) in order.

1. reflection in the y-axis
2. dilation by a factor of 2 from the y-axis
3. translation of > units in the positive direction of the x-axis

The equation of the resulting curve could be

T
A. =—sin| x +—
' ( 2J
T
B. =sin| x ——
g ( 2j

C. y=cos(x)

D. y =—sin(2x +%j

T
E. =—sin| 2x ——
g ( 2)

Question 18
The tangent to the graph of y = ¢** + 1 crosses the x-axis at x = 2.

The tangent will cross the y-axis closest to

A,  -634
B. -598
C. 505
D. 489
E. 445
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Question 19

The domain of the function f(x)=5 tan(%j -2 1is

A. R \{%(2]{ —1)}, keZ
B.

C.

Question 20

R\{%T(Zk +3)}, keZ
T

R\{E(zk +l)},keZ

R\{%”(k—z)}, keZ

R\{%(k +l)}, keZ

The graphs of the functions f{x) and g(x) are as follows.

How many stationary points does f ( g(x)) have for 0<x <57

8(x)

f(x)

A, 2
B. 3
C. 4
D. 5
E. o6
END OF SECTION A
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SECTION B

Instructions for Section B
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 booklet are not drawn to scale.

Question 1 (9 marks)
The isosceles trapezium KLNM shown below has a perimeter of 80 cm. KL = 2x cm and MN = 6x cm.

L

N .

M
a. Show that KM =40 — 4x. 1 mark

b.  Find an expression for the height KO and hence show that the area, A, of the trapezium

is A =8xy3x2 —80x +400. 3 marks

Copyright © 2023 Neap Education Pty Ltd MMU34_QB_Ex2_ 2023 9
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c. State all possible values of x. 1 mark

d.  Find the largest possible area of the trapezium. Give your answer correct to
one decimal place. 2 marks

e. Find the average value of the area of the trapezium. Give your answer correct to
one decimal place. 2 marks

10 MMU34_QB_Ex2_2023 Copyright © 2023 Neap Education Pty Ltd
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Question 2 (11 marks)
The cross-section of a water slide is modelled by the differentiable function f, where

g(x)=—ix2—lx+—221 0<x<8
16 4 16
Jo= | 41
h(x)z—xz——x+k 8<x<gq
20 20

The graph of y = f(x) is as follows, where x is the horizontal distance from the start of the slide and y
is the height of the slide. All lengths are in metres.

A
15+

(¢, 0)

0 LANN I L R L A B A L L L B |
0 2 4 6 8 10 12 14 16 18 20 22

a. Explain why &k = 16% You are not required to show calculations. 2 marks

Copyright © 2023 Neap Education Pty Ltd MMU34_QB_Ex2_ 2023 11
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b. Show that f(x) is differentiable at x = 8. 3 marks

c. Find the length and height of the cross-section. 2 marks
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The area under y = f(x) for 0 <x <8 will be approximated using the trapezium rule
with interval widths of 1.

i. Explain whether the approximation will be more or less than the actual area.
You are not required to approximate the area. 1 mark

ii.  Find the difference between the actual area and the approximate area. Give your
answer correct to three decimal places. 3 marks

Copyright © 2023 Neap Education Pty Ltd MMUS4_QB_Ex2 2023 13
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Question 3 (14 marks)
The time it takes to travel between two locations in a particular city varies depending on traffic conditions.

The continuous random variable 7, which models the travel time #, in minutes, from location A to location B,
has the following probability density function f.

Lie-g) §<r<12
40

1
t)=|—@20-t 12<t<20
f@ 40( )
0 elsewhere

a. Show that the probability that it takes less than 15 minutes to travel from A to B

is E 3 marks

16
b. Find Pr(T <121T £15). 2 marks
c. Find the average travel time from A to B, in minutes, correct to one decimal place. 2 marks
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Ten random trips are taken from A to B and the travel times are recorded. The duration of each trip is
independent of any other trip.

d. Find the probability that at least six trips were completed in less than 12 minutes.
Give your answer correct to four decimal places. 2 marks

Traffic lights that are located between A and B are optimised such that travel time U is normally distributed
with a mean of 12 minutes and standard deviation of o.

e. If Pr(U < 13) = 0.65, find o, correct to four decimal places. 2 marks

f. The number of times that a trip from A to B is interrupted by a red light is normally
distributed with a mean of 3.4 and a standard deviation of 0.8. For a sample of 30 trips,
P is the random variable that represents the proportion of trips that are interrupted by
less than three red lights.

Find Pr(0.5 < P< 0.8), correct to four decimal places. Do not use a normal approximation. 3 marks

Copyright © 2023 Neap Education Pty Ltd MMUS4_QB_Ex2 2023 15
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Question 4 (16 marks)
Let f:[0,k]—> R, f(x)= Jx (4 —x) such that f'has an inverse function.

a. Show that 0 <k < g 3 marks
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b. Let k=i.
3

The graphs of y = f(x), y=x and x =g are as follows.

y 4
A ,X=§ )
3--y:f(x) | //
| ’
: //yzx
] i
2" : ///
| 7/
-
/1
4
14 o
// !
y I
L
-1 0 1] 2 3
g I
I
s |
e -1+ I
s |
\ 4

Find the area of the shaded region by writing a definite integral. Give your answer correct

to two decimal places.

2 marks

Copyright © 2023 Neap Education Pty Ltd
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. -1 .
c. Find the area between fand f ~ for 0 <x <—. Give your answer correct to

SR EN

two decimal places. 3 marks
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Let g: {O, ;} —R, g(x) =a\/;(4—ax).
a

4
d. The graphs of y = g(x), y=xand x = i are as follows. The region between g and y = x
a

4 . . . .
for 0<x < i is positioned entirely above the line y = x.

a
y
A 4
3 Y=8(x)—=" 3a
| s
| , /y =X
| 7
| P
2+ : ,/
7
| /
1,7
/1
1+ =
/ |
4 I
7 4 !
7 |
d I
< - . - : —
-1 0 1! 2 3
7
s |
7/ d !
7 |
e -1+ [
7 |
A\
Find the value of a that gives the maximum area and hence find the maximum area.
Give your answer correct to two decimal places. 3 marks

Copyright © 2023 Neap Education Pty Ltd MMUS4_QB_Ex2 2023 19
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4
e. The graphs of y = g(x), y=xand x = i are shown below. The region between g and y = x

a

for 0<x < i is split into two parts such that it is not entirely above the line y = x.

a
y
A 4
x=—1 :
4+ 3a : P
| 7 7
Y=
4
3+ ol
/< |
7/ 4 |
J
|
2+ p |
% I
y=28(x) |
4 |
/ |
1+ /7 !
7/ |
4 |
7/ g |
4 |
4 |
< - - : : — > x
10 1 2 3! 4
7/
% |
s |
.7 -1 !
s/ |
\J
i. Write an interval for the possible values of a. Give your answer correct to

two decimal places.

2 marks

20
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ii. Let a= 1

Express the area of the shaded region using definite integrals and hence find
its value correct to two decimal places. 3 marks
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Question 5 (10 marks)
Let f(x) = 2sin(2x) + cos(x).

a. Find f'(x). 1 mark

b. An estimate of one of the roots for the equation f{x) = 0 is x;, = 1.

Using two iterations of Newton’s method, find a more accurate estimate for this root.
Give your answer correct to four decimal places. Compare the estimate with the

actual root. 3 marks
c. i. State the period of f. 1 mark
il.  State the range of f. Give your answer correct to two decimal places. 1 mark
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d. The graphs of y = f{ix) and y = g(x) are as follows.

\ \ /\ )
\
/ \
< /I )\
Y /I T
Vo I -

_ , _ _

\

- \ /

\ /

\

/
\\ /_/2—
N
34
Y
i. State the values of a and b if g(x) = af(bx). 2 marks
ii.  Show that f (% - n'j = g(x). 2 marks

END OF QUESTION AND ANSWER BOOKLET
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Multiple-choice Answer Sheet

Student’s Name:

Teacher’s Name:

Instructions

Use a pencil for all entries. If you make a mistake, erase the incorrect answer — do not cross it out.
Marks will not be deducted for incorrect answers.
No mark will be given if more than one answer is completed for any question.

All answers must be completed like this example: El @ IE

Use pencil only

1 [a] [8] [c] [o] [E]| | 11 [a] [B] [c] [p] [E]
2 [a] [] [c] [o] [e]| | 12 [a] [B] [c] [o] [E]
3 [a] [] [c] [o] [e]| | 13 [a] [&] [c] [o] [E]
4 [a] [8] [c] [o] [€]] | 14 [a] [B] [c] [p] [E]
5 [a] [] [c] [o] [e]| | 15 [a] [B] [c] [o] [E]
6 [a] [8] [c] [o] [e]| | 16 [a] [B] [c] [p] [E]
7 [a] [] [c] [o] [e]| | 17 [a] [B] [c] [o] [E]
8 [a] [8] [c] [o] [e]] | 18 [a] [B] [c] [p] [E]
o [a] [] [c] [o] [e]| | 1o [a] [B] [c] [o] [E]
10 [a] [8] [c] [o] [€]] | 20 [a] [&] [c] [p] [E]
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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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