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Section A — Multiple-choice questions

Instructions

Answer all questions in pencil on your Multiple-Choice Answer Sheet.
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 book are not drawn to scale.

Question 1

In a random sample of 300 builders, 230 had completed an apprenticeship in the last 10 years.

Using this sample, an approximate 95% confidence interval for the population proportion of builders
who have completed an apprenticeship in the last 10 years, correct to three decimal places, is

A. (0.727,0.807)
B. (0.719,0.815)
C. (0.712,0.821)
D. (0.704,0.830)
Question 2

Two dice are rolled at the same time. The algorithm below generates the sample space.

for i from 1 to 6
for 7 from 1 to 6
print i, J

end for

end for

The first printed output is 1, 1.

The ninth printed output is

A.

B.
C.
D

2,3
3,2
6,3
3,6
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Question 3

Assume that the time, in minutes, it takes for a particular student to travel to school is a normal random
variable with mean 15 and variance 4.

Let Z be a standard normal random variable.
The probability that it takes the student more than 20 minutes to travel to school is equal to
A. Pr(Z<1.25)

B. Pr(Z<2.5)

C. 1-Pr(Z<125)
D. 1-Pr(Z<25)
Question 4

4
The function f: D — R, f(x) =—+2 has range (-2, 1].
X

The domain D is
A. [-4,-1)

B. (-4,-1]

C. (-1,4]

D. [-1,4)
Question 5

Newton’s method can be applied to find an approximate solution to e™ — 2 = 0.

If the initial value is x, = a, where a is a real number, then the value of x; is

A. 2e%—1
B. 1-2¢
C. 2e%—a-1
D. 1+4+a—-2e"
Question 6

The graph of y = 2*~! + 3 is reflected in the line y = x.
The rule for the image is

A. y=log,(2x-6)

B. y=log,(2x-3)

C. y=log,3-x)+1

D. y=log,(x)-2
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Question 7

Consider the continuous functions f: [0, 2] - R and g : [0, 2] — R, whose graphs are drawn to
scale below.
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Question 8

The following sequence of steps is an attempt to solve the exponential equation [Zj =3.

The sequence of steps contains at least one error.

Step 1 Take a logarithm of both sides:

3 X
log, {(Z) J: log,(3)

Step 2 Use a law of logarithms to rewrite the equation:
3
xlog, [Zj =1log,(3)

Step 3 Make x the subject of the equation:

_ log,(3)
3
log,| —
&> [ 4j
Step 4 Use a law of logarithms to simplify the fraction:
3
x=log,| 3~- 7
9
=log, 4

Step 5 Evaluate the base 2 logarithm using a square root:
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The first step containing an error is

A. step2
B. step3
C. step4
D. step5
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Question 9
A straight line is tangent to the graphs of both y = x? + 4x and y = (x + 5)* — 4.
The gradient of this line is

A. -4

B. 0

C.

D. 5
Question 10

Let X ~ Bi(n, p), where 0.5 <p < 1.

For a particular value of n, as p increases
A. E(X) increases and var(X) increases.
B. E(X) increases and var(X') decreases.
C. E(X)decreases and var(X) increases.
D

E(X) decreases and var(.X') decreases.

Question 11 CU,

Let §
f:R—>R, f(x)=x>+cx+ab s
g R—>R, g(x)=(x - a)’(x—b) =

where a, b, ¢ € R. 5

Given that the graphs y = f(x) and y = g(x) have the same x-intercepts, which one of the following must %

be true for all possible values of a and 5? o

A. c=ab g

B. c=-ab

C. c=a+b

D. c=—(a+b)
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Question 12

Consider the 10 functions, all with domain [0, 27] and defined as f,,(x) = sin(nx), where n is an integer
with 1 <n < 10.

f1(x) =sin(x), f5(x) =sin(2x), f53(x) =sin(3x), ..., f1o(x) = sin(10x)

How many values of x € [0, 27] exist such that f,(x) = 0 for all integers n with 1 <n < 10?

B. 3
C. 4
D. 5
Question 13

: : . : 3
Which set of x-values is not a subset of the general solution to sin (2x) = 7?

-2r

A. {TJrkn,keZ}
T

B. {§+2kn,keZ}
hY/4

C. {?'Fkﬂ,kEZ}

T
D. {?4—21(71, keZ}

Question 14
Consider the system of two linear equations below, where a and b are real numbers.

Equation1: 2x-3y=1

Equation2: ax+by=2
The system of two equations has no real solutions.
If x =1 and y = 2 satisfies equation 2, it must be true that
A. x=4andy =4 satisfies equation 2
B. x=4andy =0 satisfies equation 2
C. x=3andy=>5 satisfies equation 2
D

x =5 and y = 3 satisfies equation 2
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Question 15

Consider a continuous function f: R — R, which has an average value of 2 over the interval [—1, 1].
Letg : R —> R, g(x) = mf(nx) + ¢, where m, n and c are positive real numbers.

Which one of the following must be true for all possible values of m, n and ¢?

A. ghas an average value of 2m over the interval [—n, 1]

1
B. ghasanaverage value of 2m over the interval {——, —}
non

C. ghasanaverage value of 2m + ¢ over the interval [-n, 1]

1
D. ghasan average value of 2m + ¢ over the interval {——, —}
n n

Question 16
T ). (~m
Letf:R—R, f(x)= cos(ngsm(gx].
Let #: R — R be the result of applying the following sequence of transformations to /-

1
1. adilation by a factor of 5 from the y-axis

2. adilation by a factor of 2 from the x-axis
3. atranslation of 2 units in the positive direction of the x-axis

The period of 4 is
A 3

B. 6
C. 12
D. 24
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Question 17
Suppose the graphs of the functions f: [0, 1] > Rand g : [0, 1] — R are as shown below.

y
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Question 18
The graph of y = f"(x) is shown below.
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A. y B. y

»
»
»
»

14 14

w)
(o]
[ —— [ o

T T T =T T T ™ X B T T ™ X
3 2.~0 1 2 3 4 3 2 10 INLA 4 gr
-1 4 -1 4 E
(1)
5
-
=5
(72}
C y B Y %
o

»
»
»
»

T T T T T T > X ——— X
-3 2 —10/1 2 3 4 3 2 10 1 2 3 4




@
(]
S
©
0
=
=)
=
Q
i
=
3
)
o
c
o
(=]

2026 VCE (NHT) Mathematical Methods Examination 2 Section A Page 11 of 28

Question 19

A basketball player has three attempts to score from the free throw line. If the player scores at least
twice, they win the game.

Assume that for each attempt, the probability that the player will score is p, where 0 < p < 1. The
outcome of each attempt is independent of all others.

Given that the player wins the game, the probability that exactly one of the first two attempts was
missed is given by

1_

A P
3-2p
1_

B. P
pB-2p)
2(1-

c. (1-p)
3-2p
2(1-p)
pB-2p)

Question 20

A soup company wishes to design a new can for its soup. The can must be in the shape of a cylinder
with a fixed volume ¥ cm®.

In order to minimise costs, the company chooses the radius and height that minimise the total surface
area of the can, which includes the base and top.

The minimum possible total surface area of the can is equal to

/V 2
A. 3— cm
21

End of Section A
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Section B

Instructions
» Answer all questions in the spaces provided.
* Write your responses in English.

* In 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 (13 marks)

A glass of water is placed in a refrigerator. The temperature of the water, in
degrees Celsius, ¢ hours after it is placed in the refrigerator is given by the function

£:10,0) = R, f(t)=6+27e™™ where k is a real number.

Two hours after being placed in the refrigerator, the temperature of the water is 9 °C.

a. State the initial temperature of the water, in degrees Celsius. 1 mark o
(o)
S
(©)
[
g
=
(=g
®
b. State the equation of the asymptote for the graph of y = f(¢). 1 mark ,?..
>
=
0
=
®
o

c. Find the value of k and, hence, show that f(¢) can be expressed in the form
fH)=6+3>" 2 marks
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d. How long after being placed in the refrigerator does it take the water temperature
to reach 8.5 °C?

Give your answer in hours, correct to two decimal places. 1 mark

e. Three hours after the water is placed in the refrigerator (that is, when ¢ = 3), the

refrigerator door is opened. The temperature of the water then increases at a rate of
g'(t) = 14e™" degrees Celsius per hour.

Let /2 be a continuous piecewise function representing the temperature of the water,
in degrees Celsius, ¢ hours after the water is placed in the refrigerator.

h(r):{f(t) 0<¢<3
gt t>3

i. Find g(?). 2 marks

ii. Find /'(¢) for ¢ # 3 and verify that the function /4 is not differentiable at # = 3. 3 marks

Question 1 continues on the next page.
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f. Temperature can also be measured in degrees Fahrenheit.

The temperature of the water in degrees Fahrenheit is given by the equation

p(t) = %h(z) +32.

i. State a sequence of two transformations, a dilation followed by a translation,
that will map the graph of y = A(¢) to the graph of y = p(?). 2 marks

ii. State a sequence of two transformations, a translation followed by a dilation,
that will map the graph of y = A(¢) to the graph of y = p(¢). 1 mark

O
o
=
o
—*
2
=
(=g
(]
5
-,
=.
»n
Q
=
(1]
o




@
(]
S
(1)
=
L
=)
=
()
i
=
3
)
o
c
O
(]

2026 VCE (NHT) Mathematical Methods Examination 2 Section B

Page 15 of 28

Question 2 (15 marks)

Let/:R>R, f(x)=—F—.
x“+1

The graph of y = f(x) is shown below.

y
A

a. State the coordinates of both stationary points of /-

1 mark

b. Find the area bounded by the graph of y = f(x), the line x = —1, the line x = 1 and the
x-axis.

2 marks

c. Find the equation of the tangent line to the graph of y = f(x) at the origin.

1 mark

Question 2 continues on the next page.
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d. Find the equations of the tangent lines to the graph of y = f(x) that have

1
a gradient of ——. 2 marks

e. Leta,be R, where0<a<hb.

i. Show, using algebra, that the average rate of change of f over the interval [a, b]
1—ab

is given by —— %2
BV 2 +1)

3 marks
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ii. Hence, or otherwise, find a in terms of b such that f(a) =f(b). 1 mark

f. Letg:R—>R, g(x)= , where k € (0, o).

x*+k
i. Find the x-values of the stationary points of g in terms of . 1 mark
ii. Find all values of & such that g is strictly decreasing for x > 1. 1 mark
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iii. Let L be the straight line passing through the stationary points of g.

Find the total area of the regions bounded by the graph of y = g(x) and the line L,
between the stationary points of g. 3 marks
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Question 3 (15 marks)
Two hiking apps, app A and app B, provide information about hiking trails.

a. Forapp A, the distance, in kilometres, of a randomly selected hiking trail can be
modelled by a continuous random variable X with probability density function

X
— 5<x<15
250
£(x) 497 s rcas
X)=————— X >
15000
0 otherwise
i. Sketch the graph of y = f(x) for 0 < x < 50 on the axes below. 2 marks
Y
A
0.10
0.08 @)
(o)
S
0.06 o
2
0.04 =
®
0.02 >
=
7
T T T T T » X Q
0 10 20 30 40 50 3
Q

ii. Find the mean distance of the hiking trails listed on app A.

Give your answer in kilometres, correct to one decimal place. 1 mark




2026 VCE (NHT) Mathematical Methods Examination 2 Section B Page 19 of 28

b. App B contains a large list of hiking trails. The distance, in kilometres, of a randomly
selected hiking trail from app B can be modelled by a normal distribution with a mean
of 16.5 and a standard deviation of 5.

In app B, the hiking trails that are classified as difficult are the longest 15%.

i. Find the probability that a randomly selected hiking trail from app B is longer
than 12 km.

Give your answer correct to three decimal places. 1 mark

ii. Find the minimum distance for a hiking trail from app B to be classified as difficult.

Give your answer in kilometres, correct to one decimal place. 1 mark

ili. A hiker randomly selects 10 hiking trails from app B. Assume that the 10 trails
are selected independently.

Find the probability that exactly two hiking trails are classified as difficult.

Give your answer correct to three decimal places. 2 marks
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Question 3 continues on the next page.
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iv. In a random sample of 10 hiking trails from app B, let P be the random variable
that represents the proportion of hiking trails that are classified as difficult.
Assume that the 10 trails are selected independently.

A1
Find Pr[P > 5} correct to three decimal places.

v. Consider a random sample of n hiking trails from app B.

Use a normal approximation to find the minimum value of 7, such that the
probability that 10% or more of the trails are classified as difficult is at least 0.95

2 marks

2 marks
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c. A hiker randomly selects either app A or app B with equal probability. They then
randomly select a hiking trail from that app.

The probability distributions for apps A and B are those defined in part a and partb
respectively.

i. Find the probability that the selected trail is longer than 15 km.

Give your answer correct to three decimal places. 2 marks

ii. Given that the selected trail is longer than 15 km, find the probability that it was
selected from app A.

Give your answer correct to three decimal places. 2 marks
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Question 4 (17 marks)
Let f be a differentiable function with domain [0, 5].

The graph of y = f(x) is shown below. It has exactly four stationary points, which have
coordinates (1, 2), (2, 0), (3, 3) and (4, 1).

| .
»

y=s(x)

-2
O
-3 o
S
(©)
4 =~
3
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(=g
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a. State the values of x for which f'(x) = 0. 1 mark i
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b. i. Find all real values of & for which f(x) = k has exactly two solutions for x. 1 mark
ii. Find all real values of k for which f(x) =k has exactly three solutions for x. 1 mark
c. i. When the graph of y = f(x) is reflected in the x-axis, its image has two local

maximum turning points.

State the coordinates of these two turning points. 1 mark

ii. The function f* has the property that when its graph is reflected in the x-axis and
then reflected in the y-axis, its image can be expressed in the form y = f(x + b) + c,
for some b, ¢ € R.

Find the values of b and c. 1 mark
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Question 4 continues on the next page.
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d. The graph of y = f(x) is shown again below.

y
A

4
y=f(x)

Let 4, be the inverse function of / when f is restricted to have domain [1, 2].

i. State the domain of 4,. 1 mark
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ii. Find /,(2). 1 mark
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e. Leth, be the inverse function of f when f is restricted to have domain [m, m + 1]
for particular values of m € [0, 4].

i. Explain why m must be an integer for the inverse function #4,, to exist. 1 mark

ii. Find the value(s) of m such that 4,,(1) is an integer. 1 mark

f. Letg:(-0.8,1.8) >R g(x)=x—x*>—x+3.

i. Find the range of g and, hence, show that f(g(x)) is defined for all x € (0.8, 1.8). 2 marks
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ii. Find the minimum value of f(g(x)) and the value of x for which the
minimum occurs. 2 marks

Question 4 continues on the next page.




Page 26 of 28 Section B 2026 VCE (NHT) Mathematical Methods Examination 2

iii. Find the x-values of the stationary points of f(g(x)). 4 marks
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End of examination questions
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End of examination. There are no more questions.
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Mensuration

area of . l(a+b)h volume ' lAh
a trapezium of a pyramid
curved volume 4 3
surface area 2rh of a sphere 3 wr
of a cylinder p
volume of wr’h area of a triangle lbc sin(A)
a cylinder & 2
1 >
volume of a cone 3 nroh
Calculus
i(x")znx"_l x"dx = X" ye ne-1
dx R n+l
i((ax+b)”)=an(ax+b)”‘l [(ax + by dix = (@x+b)" e, n=-1
dx J a(n+1)
i(eax) =ae™ eMdx = 1 e™ +c
dx J a
i(lo (x))=— (L 1o (x)+¢, x>0
dx Se X Jx T Se ’
d, . [ . 1
—(sin(ax)) = acos (ax) sin (ax)dx = ——cos (ax) + ¢
dx R a
d . [ 1.
—(cos (ax)) =—asin (ax) cos (ax)dx = =sin (ax) + ¢
dx J a
d a 2
—(tan (ax)) = ————=asec” (ax)
dx ( ) cos? (ax)
d dv  du ) v du_ u v
product rule —(uv)=u—+v— | quotient rule du)_ " dy dx
dx dx dx p = >
X\ V v
dy dyd S (¥
chain rule d—z = d_i d—z Newton’s method X, =X, f’((x};))
trapezium Y —x
ule Area=- 0 [f(x0)+2f(xl)+2f(x2)+...+2f(xn_2)+2f(xn_l)+f(xn)}
approximation
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Probability

Pr(4)=1-Pr(4")

Pr(4 U B)=Pr(4)+Pr(B)- Pr(4 N B)

Pr(4|B) =

Pr(ANB)

Pr(B)

mean

p=EX)

variance

var(X) = o = B(X - 1)) = E(X?) - 1

binomial
coefficient

(HJ_ n!
x) x!(n—x)!

Probability distribution Mean Variance
discrete Pr(X=x)=p(x) u=2xpx) o’ =3 (x— 1) p®)
binomial Pr(X=x)= (Zj p*d—p)"=* | u=np o’ = np(1—p)

b o
continuous Pr(a< X <b)= L f(x)dx u= I Oox f(x)dx

o? = [ - sy

Sample proportions

X

p= -~ mean E(P)=p
) - approximate ) p(1-p) . (1= 7
stangrd sd(P) = rd=p) confidence p-z M, ptz M
deviation n ) n n
interval

End of Formula Sheet
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