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Section |

10 marks

Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1. Which of the following functions is neither odd nor even?

y=tanx
y=e

y=x

onNw

y=4x" —x

2. A table of future values for an annuity of $1 invested at the start of each period is

shown.
Future Value of $1 invested at the start of each period
Periods 1% 2% 3% 4% 5% 6%
5 5.1520 5.3081 5.4684 5.6330 5.8019 5.9753
10 10.5668 11.1687 11.8078 12.4864 13.2068 13.9716
15 16.2579 17.6393 19.1569 20.8245 22.6575 24.6725
20 22.2392 24.7833 27.6765 30.9692 34.7193 38.9927

Mark made equal instalments of $550 twice per year for 10 years with each
investment earning 6% p.a., compounded twice per year.

The future value of this investment is:
A. $6 49428
B. $7 684.38

C. $15222.08
D. $21445.99

Page 3 of 39



3. The table shows the function values for y = f(x) and y = g(x).

x -1 0 1 2 3
f(x) 3 0 3 12 27
g(x) 4 3 2 1 0

What is the value of y = f(g(1))?
A. 0

B. 1

C. 6

D. 12

4. There are 73 teachers at a local school. Of these teachers:
- 11 teach Mathematics
- 10 teach Science
- 54 teach neither Mathematics nor Science

What is the probability that a teacher chosen at random teaches Mathematics only or
Science only?

A
73
B.
73
c. 2L
73
D. L
18

: . 2rx
5. Which of the following is true for y =5cos (Tj +1?

Amplitude | Period | Maximum Value | Minimum Value
A en 3 6 4
’ 3
B. 1 2—“ 5 -5
3
C 5 o 5 5
3
D 5 3 6 —4
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6. The random variable X, has a probability density function of y = f(x) as shown
below. What is the mode of the random variable X.

JACIN
0.6

0.4

0.2

1.7 2.6 4.3

—
T\

0.4
0.6
2.6
4.3

Cowp

7. The function f(x)= 1 has a restricted domain of [a,b), where a and b are positive
X

real numbers.

The range of f(x)= 1 is:
X

11
A | —,—
la b
1 1]
B. |——
a b
11
C. |-,—
| b a
1 1]
D. |—-—
b a]
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For the function y = h(x) it is given that Ib h(x)dx<0.
Which of the following MUST always be true:

a and b are negative
All of the curve y = h(x) is below the x-axis fora < x < b
The majority of the curve y = h(x) is below the x-axis fora < x < b

The gradient of the curve y = h(x) is negative fora < x < b.

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

A

10+

=Y

-10—

20—

Which of the following describes the graph of y = f(x) at the point x =

x = —1 is a vertical asymptote

x = —1 is a maximum turning point

x = —1 is a minimum turning point

x = —1 is a horizontal point of inflexion
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10. The graphs of f(x) = cos (%) and g(x)=sin(7x) are shown below.

g(x)

[OS TII ———

An integral expression that gives the total area of the shaded regions is:

3
A. 2J sin(zx) —cos (%) dx
5

3 1 3
B. oS (%) —sin(zx)dx— 2J cos (%) —sin(zrx)dx —J oS (%} —sin(zx)dx
5
1 bt
= 3
3

0

5
3 3
X\ . rx\ .
C. 2J oS (7} —sin (7x)dx— 2J5 Cos (7} —sin(zx) dx
1 3
3

1
3
D. cos (%) —sin(zx)dx + ZJ’ sin(7zrx) —cos (?) dx + J cos (%) —sin(zx)dx
5
1 =
> 3

0 3

End of Section I
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90 marks
Attempt Questions 11-35
Allow about 2 hours and 45 minutes for this section

Instructions: . Answer the questions in the spaces provided. These spaces
provide guidance for the expected length of response.

. Your responses should include relevant mathematical
reasoning and/or calculations.

. Extra writing paper is available.
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Question 11 (2 Marks) Student Number
Find the limiting sum of the series:

96 + 72+ 54 + -

4 2
x" —4x
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Question 13 (3 Marks)
Solve the equation:

log,(2x-1)—-log, x =1
Question 14 (3 Marks)

1. Find the length of x in the diagram below, correct to 2 decimal places.
........................................................................... 6 7 (o]
........................................................................... 43°
........................................................................... 2 4 cm

11. Hence, find the area of the triangle, correct to 2 decimal places.
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Question 15 (2 Marks) Student Number
Find:

Question 16 (3 Marks)
Differentiate:

a) y=13/12x-11
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Question 17 (4 Marks)
An arithmetic series is given below

118+ 105+92+79 + ...

i Find the 10" term of the series.

1i. Find the minimum number of terms needed for the series to be negative.
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Question 18 (4 Marks) Student Number
Alyssa enters a catching competition where she attempts to take two catches.

She either takes a catch (C) or drops a catch (D).

The probability Alyssa takes the first catch is 0.93.

If she catches the first attempt, the probability Alyssa takes the second catch is 0.96.
If she drops the first attempt, the probability Alyssa takes the second catch is 0.81.

1. Using the above information, complete the probability tree below
0.96 C
C
0.93 D
C
D
D

il. What is the probability that Alyssa takes both catches?

1ii. Given that Alyssa takes at least one catch, find the probability that she takes
both catches, as a decimal correct to 3 decimal places.
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Question 19 (2 Marks)

Given that cos@ = —% and % < @ < r, find the exact value of cosec 6.

Question 20 (1 Mark)
Given that | ¢ | = 2 find the values of

|t =3|—|1+3¢]
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Question 21 (3 Marks) Student Number
In2

Evaluatej e —6e* dx

0

Question 22 (2 Marks)
The graph of y =1In x is transformed to the graph y =In (—j .
b

Describe the transformation.

Question 23 (3 Marks)
The point P on the graph y = g(x) has coordinates (—6, 3).
Find the coordinates of the image of point P on the graph y = g(2x — 3) — 4.
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Question 24 (3 Marks)
Prove that:

cos’ @

— - >— =1-sin@
sin“ @ +sin@ +cos” @

Question 25 (3 Marks)
Find the equation of the tangent, in simplest form, to the curve y =x’e™* at (1, % ).
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Question 26 (3 Marks) Student Number
Solve 3sec@+4 =0 for 0<@ <27z, correct to 2 decimal places.

Question 27 (2 Marks)
The probability distribution for the discrete random variable X is shown below.

x 2 3 4 5
P(X=x) | 035 | 0.44 0.1 0.11

Find P(X > E(X))
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Question 28 (5 Marks)
When hot cooking oil cools down, its temperate, T, in degrees Celsius, after t minutes is
given by the formula:

T =50+160e""
1. What is the initial temperature of the oil?
il. Ricky is cooking and at that time the temperature is cooling at a rate of 10°C

per minute. Calculate the temperature of the oil at that time.

iii. What temperature does the oil eventually cool to?
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Question 29 (3 Marks) Student Number
The curve y = Jx intersects the curve y= 8 at (4,2).
X

The region bounded by the curve y = Jx , the curve y = §, the line x =8, and the x-
X

axis is shaded in the diagram below.

Find the area of the shaded region in simplest exact form.

Question 30 (9 Marks)
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A curve has an equation y = x’ — Zx“

1. Find all intercepts.
il. Find the stationary points and determine their nature.
1ii. Find any points of inflexion.

Question 30 continues on page 21 Student Number

Question 30 (continued)
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1v. Hence, sketch the graph, indicating all key features.

Question 31 (3 Marks)
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i Differentiate y =3xsinx

ii. Hence, find I3x cos x dx

Question 32 (6 Marks) Student Number
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The lifetime, X, of a battery has a cumulative distribution function F(x) given by

0 forx <10
F(x)= %(x2 —-12x+20) for10<x<18

1 forx >18

The lifetime of a battery is guaranteed to be at least 10 hours but never more than 18
hours.

1. Sketch the cumulative distribution function. 2
F(x) A
11. An outdoor lantern requires three batteries, all of which must be working, to 3

operate. Three new batteries are inserted into the lantern.
Find the probability that the lantern will still be working after 15 hours.
Give your answer as a decimal, rounded to three decimal places.
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Question 33 (7 Marks)
A particle moves along the x-axis, and after t seconds its velocity, x metres per second,
is given by the equation

1. Initially, the particle is 3 metres to the right of the origin. 2
Find an equation for the displacement of the particle.

11. Find when the particle is at rest for the second time and hence, find the total 3
distance travelled at this time.

Question 33 continues on page 25
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Question 33 (continued) Student Number 2
1. Find the exact acceleration of the particle when t = 0.5.
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Question 34 (5 Marks)
Below is a map of a local parkland.

The curved boundary of the parkland is shown and has an equation of y = —%x“ +2x.

y
2
;
Parkland
)
Y 1 2 X

Meg, the park developer, wants to build a golf course in the shape of a right-angle
triangle as shown below. The base length of the triangle is g kilometres.

y
21

=\

\
\
\
\
o

D
N
J

1. Show that the area of the proposed golf course is:

Question 34 continues on page 29
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Question 34 (continued) Student Number

1i. Find the maximum area of the golf course, clearly showing that it is a
maximum.
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Question 35 (7 Marks)
Steve borrows $40 000 at a rate of 4.8% p.a., compounded monthly.
At the end of each month, he makes a repayment of $M.

1. Let 4, be the amount in the account after » months.

By building an expression, show that:
A, =40000(1.004)° — M (1+1.004 +1.004%)

1i. After 4 years, Steve doubles the monthly repayment.
He pays off the loan in full at the end of 8 years in total.
Find the value of M.
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End of Paper
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