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VVI[:TURIAN CURRICULUM
AND ASSESSMENT AUTHORITY

Victorian Certificate of Education
2022

STUDENT NUMBER

MATHEMATICAL METHODS

Written examination 1

Friday 27 May 2022

Reading time: 2.00 pm to 2.15 pm (15 minutes)
Writing time: 2.15 pm to 3.15 pm (1 hour)

QUESTION AND ANSWER BOOK

Structure of book
Number of Number of questions Number of
questions to be answered marks
8 8 40

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

« 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 11 pages

e Formula sheet

e Working space is provided throughout the book.

Instructions

»  Write your student number in the space provided above on this page.
 Unless otherwise indicated, the diagrams in this book are not drawn to scale.
 All written responses must be in English.

At the end of the examination
*  You may keep the 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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3 2022 MATHMETH EXAM 1 (NHT)

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 (3 marks)
a. Ify=sin(x?+ 1), find % yéj 1 mark
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dor = [ac +1) wdoc.
= 290 s (x+ ) )
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b. If f(x) =x?log (x), find f'(e). , 2 marks
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Question 2 (2 marks)

Find f(x), given that f(0) =3 and f'(x)= —ii +2cos(x), where x > —1.
x
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j P (1~ F) 2 f’?ﬁ;‘)
Question 3 (2 marks) FM%&Z Q/M ( 5 s e Z’

A marketing company wants to estimate the proportion of a populatlon who regularly nde blcycles
for exercise. The company randomly samples 100 people from this population and finds that 10 of
these people regularly ride bicycles for exercise.

Using z = 2, find an approximate 95% confidence interval for the true proportion of the population
who regularly ride bicycles for exercise.

N=100 %15 =0
[0"’ -2 J /aaz; A{/ 0"/+Zu}-;m7m%’ >
(o] -2 % 5z L ot 75 %)
(o1 - ;’,,é'g, 0.1+ 20L )

(004 , 014 ).

Question 4 (7 marks)
Consider the function f: [0, 27] — R, f(x) = a sin(x) + b, given that f ( ) 2 and that

o

a. 7@thata 5and b=-3. 1 mark
'371’) _ _«a
“s) - ()=t

2= d%(&)d— -G -a (B )L
244 0 = —a+b. (B
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-t = 24 -

b= -3 .
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Question 4 — continued
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b. Sketch the graph of y = f(x) on the set of axes below. Label the endpoints and the turning

points with their coordinates. = 2 marks
y
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c. State the values of k for which the equation f (x) + k=0, where k € R, has no solution forx. 2 marks
L e : [ - .
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o d. Find the value of m for which J- < ( f(x)+ m)dx =0, where m € R. 2 marks
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Question 5 (4 marks)
Consider the function with rule £ (x) = el ~*.

a. Simplify J&

. Express your answer in the form ¢, where k is an integer. 1 mark
- X f(=x) (i- ;;z) -( l-rJZ—) 2B
k- - =&
f42 -
Werbng 5 .
W/jé b. @ that £(a) X f(B) =f (@ +b—1). e skt 1 mark
) \ : - .
Lox P06 é)[a#,«ﬂ = €
[-a  i-b 2-a - ¥
> €& xe = €
1~ a-b.
T 0 = Pl)s P4
c.  Solve f(x) =2 for x. Give your answer in the form x =log, (ﬂ), where m, n € R. 2 marks
i — ¢ "
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Question 6 (6 marks)
In a particular city, the probability that it will snew on Monday isicf.

: s _ |
If it does snow on Monday, the probability that it will snow on Tuesday is —x. . ; [
N e r—\__\\
; -~ | -
If it does not snow on Monday, the probability that it will snow on Tuesday is x. 6T (1 ")()’ ( ) .
e e ——
a. i Find an expression, in terms of x, that gives the probability that it will snow on both
Monday and Tuesday. e/{» 1 mark
bt { L é
Pr/7M5 Ve 23 x% A So fw&u/]fw

= Lr;tz' ﬁkﬁwﬁ%éj

ii. Find the value of x if there is a 25% chance that it will snow on both Monday and

Tuesday. g5 i 3 1 mark
oo e
loQ - 4“ X
oo 2
jgo — 2

i. Find an expression, in terms of x, that glves the probablhty that it will snow on Tuesday. 1 mark

ffm) Pel$e ot S5 Dor Bl Smnnd 6. )

f}gm? 4*[/_)&)%7&

i 3 3
GoL” 4w - i Ol T 3

IN THIS AREA

ii. Find the value of x that will result in the highest ggbablhtx that it w111 snow on Tuesday
and ﬁnd the probability for this value of x in the form 2 b’ ,wherea, b € Z. 3 marks

/xoc /ﬁ»('f,)) \ i
3
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Question 7 (7 marks) )= % > Pty
a.

L0 -
Find the value of a when p~'(a) = 2, where a € R.

stz 4% Y Bl |
- At Sia
pla)=2
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=  Pl2) = a lluwsf’(u)rl
¢ ,3 4
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[6 —% — 4 +14] =& / |
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Find the value of b when p(b) = 1, where b > 0.

Consider the function p, where p : [1, ) = R, p(x) =x* —x> —x2 +x+ 1
i.

2 marks
AN AT Y
b1~4%4 "+6 -0
b 4367 -6+1) 0.
U= LY el =0 y
b-?).fi S e / B Ej ’V{’?W&’n

b. Find t];e rule and the d%l,theinver_s,e of f,if f: R\{2} > R, f(x)= x+3

. 3 marks
5—- x—-2
X'\‘ )3 l '

/
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x = ([ + y =2
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5 2| .

. Al T

Dem b)) = RX2T T e

=5 T
Ingge ééL) = R\ 2({ | s 5 +
J/ £ [Pé):’/ 2C— =

Do €7 60) = RN\$ 12




2022 MATHMETH EXAM 1 (NHT) 10

Question 8 (9 marks)
Part of the graph of the function f, where f: (o0, 0] — R, f(x) = €* sin(x), is shown below.
—
y
*

a.  Find the general solution to £ (x) = 0.
e Sonly) =0
=0 or Yofx)o x = —kir
Wy sl ~ where beN V2o ]

b. Find the general solution to f'(x) = 0. 2 marks
- 4 i g .
Lee | = §qlx) P60 e wslo) tedeax
P f - = "o )
U =-e LE. = (% (x) S e [ 45 02) + S f)
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e = L% I 4 G e =0
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Question 8 — continued
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i. §£9_gv that %(ex sin(x) —e* cos(x)) = 2e* sin(x). ) 1 mark
" - v
¢’ 5a00) + ¢ Lste) -[ &*pst) —e” sl )J
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-
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ii. Hence, find the area bounded by the graph of the function f and the horizontal axis over
the interval x € [-7, 0]. Sﬁ 0 ¥ 2 marks

Aed = — )i € gm(w) oo -
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Consider the function

7T

g RoR, gr)=| Tyer® ¥ —m<rs0

0 elsewhere

The continuous random variable X has the probability density function g.

If x,, is the value of x for which g has a maximum value, find Pr(X <x,,). 2 marks
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END OF QUESTION AND ANSWER BOOK [+ g%



