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Instructions

» Answer all questions in the spaces provided.

» Write your responses in English.

 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. Let y=x?cos(x).

Find &N 1 mark
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Question 2 (2 marks)

1
2x+3

Let g(x) be a function defined for: so that g'(x) = and g(1)=0.

Find g(x). |

G4~ \ X = Ll (1) e, whart ¢ g bt

- >«

Hlfzo
L9 (s)tc =0
Cz 2 [%e (<D

G(x) = 5 e (1xXAH3) = 5 [2e (5)
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Question 3 (6 marks)
Let /:[0,27r]— R, f(x)=2cos(2x)+1.

a. State the range of /. " 1 mark

1,3 ]

b. Solve f(x)=0 forx. 3 marks
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c. Sketch the graph of y = f(x) for x e ﬁMu w@ on the axes below.
&
Label the endpoints with their coordinates. . % 2 marks
y
A
3

Q
N

w

B

Qd\\"\
A
N—
(G
\\/4
v\
L
~—

~

M%mﬁéh

O
(o]
=
o
-
g
=
=
®
=
Lo
=7
(7))
&
=
o
e




2025 VCE Mathematical Methods Examination 1 Page 5 of 16
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Question 4 (4 marks)
The probability distribution for the discrete random variable X is given in the table below,
where k is a positive real number.

| — K - R
: # P G A
4 2k k w 2
Brlr=s | % _ﬂ 75 5k Iic-(7l e

a. Show thatk=10ork=15.
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W b. Letk=15.

2
d o i. Find Pr(X >1). C- 1 mark
8 3 2 S ‘

ii. Find E(X). 1 mark
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Question 5 (4 marks)

a. Solve e’ —8e* +7=0 for x. 2 marks
(e ac e’
a -Jatt= 0
(a-%) (1) O

7

PR i i 2l
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- /4, (%) or )= O

7 [ 4 fa\ﬂl\

b. Let g(x)=e** —8e* +7, where xe R.
The function g(x) has exactly/one stationary point, a local minimum.

Find thedargest value of a such that when g is restricted to the domain (-0, a]
it has an inverse function. 2 marks
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Question 6 (3 marks)

Consider the binomial random variable X ~ mmmmu Mw

4
a. Find var(X). m.g 2 1 mark
§ o) -tg g
R T
- = Mv_|
- = 4
g
b. Determine Pr(X =5).
Give your answer in the form |T where a,be Z. 2 marks
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Question 7 (6 marks) :
Let f:R—R, f(x)=x>-x*-16x-20.

a. Verify that x =5 is a solution of f(x)=0.

Fls)2 S -1 5=
- 115 -1 —9%0 79

Sl S A

=0

b. Express f(x) in the form(x+ d)?(x-5), where d e R.
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c. Consider the graph of y = f(x), as shown below.

Complete the coordinate pairs of all axial intercepts of y = f(x). 1 mark

V
r'\

y=/(x)

(=2.,0) ¢ X0

A 4

X

0, =10)

d. Letg:R—>R, g(x)=x+2.

i. State the coordinates of the stationary point of inflection for the graph of
y= (x)g(x). 1 mark

, o (x+r) (5]

Jm\ IN / Qv

ii. Write down the values of x for which f(x)g(x)=0. 1 mark

X 6(-Q 27 ULs. R

-7

0 24-09




Page 10 of 16 2025 VCE Mathematical Methods Examination 1

Question 8 (5 marks) . \ N 2
Consider \ w \@\\ w\
4-3m) 0<x<tr T S — 7 XK
OE wA 7 5=y z 8 Yo
0 otherwise : % B ¢ -3
a. The continuous random variable X has probability density function f(x). 71 )
—-UK
Find k such that Pr (X > k) = W M marks \
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b. The function A(x) is a transformation of f(x) such that

h(x)=mf(x)+n

where m and » are real numbers.

Find ._.w h(x)dx in terms of m and n. 2 marks
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Question 9 (7 marks) , _ L ﬁ
Consider the functions S X
7ot \

2
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(
. W , .
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where we R.

a. Ifw= [w find the four solutions to f(x) = g(x). 3 marks
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b. Consider the case where w> 0. A\\\.&D \\\Q\\& N \Q&% S\\Q*\
i. Find, in terms of w, the coordinates of the:mifiimum point of the graph of
y=E=-D(x—-w). ' 2 marks

« M- ety af (12) and (W 0)
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ii. Hence, or otherwise, find the positive valucs of w for which f(x) = g(x) has
exactly three solutions. - _/ ﬁgg’ 2 marks
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