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SECTION 1

Instructions

Choose the best answer for Questions 1-10.

This section has 10 questions and is worth 10 marks.

Use a 2B pencil to fill in the A, B, C or D answer bubble completely.

If you change your mind or make a mistake, use an eraser to remove your response and fill in the

new answer bubble completely.
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SECTION 2

Instructions

. Write using black or blue pen.

. Questions worth more than one mark require mathematical reasoning and/or working to be shown
to support answers.

. If you need more space for a response, use the additional pages at the back of this booklet.
- On the additional pages, write the question number you are responding to.
- Cancel any incorrect response by ruling a single diagonal line through your work.
- Write the page number of your alternative/additional response, i.e. See page ...

- If you do not do this, your original response will be marked.
. This section has 11 questions and is worth 50 marks.

DO NOT WRITE ON THIS PAGE

THIS PAGE WILL NOT BE MARKED
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QUESTION 11 (4 marks)
Use calculus to determine the location and nature of the two stationary points on the function
y=x3+3x2—9x+2.
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QUESTION 12 (6 marks)
The temperature at a weather station in Queensland is measured over the period of one day. It can be
represented by the function

T = 9sin£ltj +25,
12

where T is the temperature in degrees and ¢ is the time in hours measured from 9.00 am.

a) State the maximum temperature and the time that it occurs. [2 marks]
b) Sketch the function on the axes provided. [2 marks]
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c) For how many hours is the temperature above 30°C over the period of the whole day? [2 marks]

QUESTION 13 (4 marks)
A ball is dropped and bounces on the ground such that the height reached after each bounce is 35% lower
than the previous height. The ball is initially dropped from a position of 2.2 m above the ground.

Determine the peak height of the ball after the fifth bounce.
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QUESTION 14 (4 marks)

3.7
S . X
a) Simplify the expression - [2 marks]
352
(xy™)
b)  Solve the equation 2 = 2" + 30. [2 marks]
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QUESTION 15 (4 marks)
Consider f'(x) = nme_
h—0 h

Determine an expression for f'(x) by differentiating, from first principles, the function f(x) = 27+ 7.

TEQ MM12_QA_P2_2022 Copyright © 2022 Neap Education Pty Ltd



QCE Mathematical Methods Units 1&2 Trial Examination Paper 2 Question and Response Booklet

QUESTION 16 (4 marks)

The possible points earned (outcomes) and associated probabilities in a game of chance are shown in the

table, which is incomplete.

Points
0 1 20
X
Probability
0.5 0.25

(Pr(X))
It is known that Pr(X =5) =4 xPr(X =20).
a) Determine the E(X). [2 marks]
b) Calculate the probability of scoring more than 20 points over two turns. [2 marks]
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QUESTION 17 (6 marks)

In a factory, three different screws of different lengths (25 mm, 35 mm and 40 mm) are produced. Of the
screws produced, 50% are 25 mm, 30% are 35 mm and 20% are 40 mm. Based on testing, it was found that
6% of the 25 mm screws, 8% of the 35 mm screws and 9% of the 40 mm screws were defective.

a) What is the probability that a screw is defective given that it is a 35 mm screw? [1 mark]
b)  What percentage of screws are not defective overall? [2 marks]
c) What is the probability that a screw is 40 mm, given that it is also defective? [3 marks]

10 TEQ MM12_QA_P2_2022 Copyright © 2022 Neap Education Pty Ltd



QCE Mathematical Methods Units 1&2 Trial Examination Paper 2 Question and Response Booklet

QUESTION 18 (6 marks)

The height that a high jumper can reach in any single jump can be modelled as a quadratic equation with
respect to time, where time is measured in seconds from the beginning of the jump.

One professional high jumper had a personal best jump of 1.76 m. In a particular jump, she reaches a
maximum height that is 8 cm above her personal best. She reaches this height 0.43 seconds into the jump
and lands on a padded mat 0.76 seconds after the jump begins.

a) How tall is the mat? [5 marks]
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b) Evaluate the reasonableness of your solution to 18a). [1 mark]

QUESTION 19 (4 marks)
When the expression (1 + kx)5 is expanded, the sum of the coefficients is —1.

Determine the value(s) of k.
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QUESTION 20 (5 marks)
At the start of 2010, the number of penguins in colony A was 1200. At the start of 2022, there were
1760 penguins in colony A.

At the start of 2013, the number of penguins in colony B was 800. At the start of 2022, there were
1570 penguins in colony B.

Assuming that the population of penguins can be modelled exponentially, what is the first year that
colony B will have twice as many penguins as colony A?
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QUESTION 21 (3 marks)
Two hoses are being used to fill a tank with water. Hose one is releasing water into the tank at a rate of

2
4 . . . . . t .
(4 + —1] litres per minute and hose two is releasing water into the tank at a rate of | 6 + —— | litres per
t+ t+

minute, where ¢ is the time measured in minutes and ¢ > 0.

Determine the minimum flow into the tank and the time that the minimum flow occurs.

END OF PAPER
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.
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Mensuration
c1rcu1.nference C=2nur area of a circle A= 71r2
of a circle
area of a 1
= i A=—(a+
parallelogram A=Dbh area of a trapezium 5 (a+b)h
1
area of a triangle A =—bh UL SIS R AT S=nrs + nr
of a cone

total surface area S =2 + surface area §= a2
of a cylinder B of a sphere -
volume of a cone V=—nr’h volume of a cylinder V=mh
3 y
1
volume of a prism V=Ah volume of a pyramid V= EA h
4 3
volume of a sphere V= gm’

Sequences and series

arithmetic sequence

i =t +(n-1d

S, =§(2f1 +(n—1)d) =§(t1 +1,)

geometric sequence

S =—1—, /<1

(1-r)

Logarithms

exponents and
logarithms

a' =b < x =log,(b)

logarithmic laws

log, (x) + log,(») = log, (xy)
log, (x) — log,(y)=log, [ﬁ]
y

log,, (x")=n log, (x)

logy, (x)

o2 )= o0 @
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Calculus

. n+l
ixnznxn_1 xdx =X 4e
dx . n+l1
iex =¢ .exdx =e" +c¢
dx J
iln(x)zl la’x=1n(x)+c
dx X Jx

d . _
Esm(x) =cos(x)

sin(x)dx =—cos(x) +c¢

;ix cos(x) = —sin(x)

cos(x)dx =sin(x)+c

If h(x)=f(g(x)) then

If y=f(u) and u=g(x) then

hai 1 dy dy d
chain rule h,(x) :fr(g(x))gl(x) %:ﬁxﬁ
If h(x)=f(x)g(x) then d & du

product rule

h(x)=f(x)g'(x)+/"(x)g(x)

—wv)=u—~+v—
dx dx  dx

quotient rule

h'(x) =

If h(x)zJLx; then

glx
L)) —f()g'(x)
(2(x))

du dv
V——u—
d (Zj: dx  dx

dx \v v2

Trigonometry

cosine rule

c2 = a2 + b2 —2ab cos(C)

sine rule

b c

sin(A) - sin(B) B sin(C)

area of a triangle

area = %bc sin (A )

Pythagorean identity

sin*(A) + cos>(A) = 1
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Statistics

binomial theorem

(x +y)n =x" +[zj”_1y +...+(:Jx”_ryr+...+y"

binomial probability

,
mean E(X)=/u=zpixi
discrete random
variable X ) )
variance Var(X )= Z pi(x;—n)
o0
mean E (X ) =u= xp(x)dx
continuous random -
variable X o 5
variance Var(X) =j (x = )" p(x)dx
—00
mean np
binomial distribution -
variance np(1 —p)
mean P
sample proportion o 1—
Pie prop standard deviation p ( p )
n

approximate confidence
interval for p

s [p0=p) o [p0=p)
[p z " ,p-‘rZ " J

general addition rule
for probability

P(AUB)=P(4)+P(B)-P(4NB)

probability of
independent events

P(4NnB)=P(4)xP(B)

conditional probability

P(4NB)

P(B)

P(4|B)=
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