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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 The function f(x)=3-2x has domain [-1,2). Therange of f is

[-12)
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Given f(x)=log, (x—3) and g(x)=x+4, the domain of f(g(x)) is

X=>-4
Xx>-1

X>3

O 0O w >

X>3

3 ltisgiventhat f'(x)=2g'(x)-1, f(0)=1and g(0)=2. Which of the following is

true?
A f(x)=1
B f (x)=29(x)-x
C f(x)=2g(x)-x-3
D f(x)=[9(x)] -x-3



4 The area under the curve y =2cos x, shown below, is approximated by two
rectangles.
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The value of the approximation is

A 1
5 ”(f+l)
C (J§+1)

D 2(%+%)
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For the graph y = f (x)shown above, f'(x)is negative when

—7<x<-1lorx>6
X<—-4o0rx>2
4 <x<?2

—2<x<2

The discrete random variable X has the following probability distribution.

1 2

a b 0.3

Given that E(X)=0.8, then

a=05andb=0.2
a=02andb=05
a=03andb=04
a=03andb=0.2



7 Let f:R — Rbe adifferentiable function such that

e f'(-2)=0;and
o f'(X)>0if x=-2.

At x=-2, the graph of y=f(x)hasa
minimum turning point;

maximum turning point;

vertical asymptote;

O 0O @ >

horizontal point of inflection.

8 The random variable X is distributed normally with ¢ =12and o =2, and the
random variable Z has the standard normal distribution.

Which of the following is true?

A P(X <9)=P(Z>15)

B P(X <9)=P(0<Z<15)
C P(X <9)=P(-1.5<Z <15)
D P(X <9)=P(-1.5<Z <0)



9 Attime t a particle has displacement and acceleration functions x(t) and a(t).

For which of the following functions is x(t)=a(t)?

A x(t)=3sin(t)—e'

B x(t)=3cos(t)—e™

C x(t)=¢' —e"

D x(t)=3sin(t)—3cos(t)

10 The sample space when a fair die is rolled is {1,2,3,4,5,6} . Each outcome is equally
likely.

For which pair of events, M and N, are M and N independent?

A A={2,3} and B={2,3,5,6!
B A={1,35} and B={2,4,6}
C A={1,2,3} and B ={3,4,5}
D A={135} and B ={3,6}
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Question 11 (2 marks)

If f(x)=log, (x2 +1), calculate f'(-1).

Question 12 (3 marks)

Xsin x

Differentiate € )



Question 13 (2 marks)

At the point (2,—4)on the curve y = f (x), the tangent has equation y =2—-3x.

Determine the equation of the tangent to the curve y = f (x+1)—2 at the point (1,—6)

Question 14 (2 marks)

Find an anti-derivative of

-10 -



Question 15 (3 marks)

The diagram shows an acute angled triangle with two known side lengths, 8cmand 13cm 3
, and one known angle of 37°.

0 NOT
8 cm To
SCALE
37°
13 cm

Determined the value of @, correct to the nearest minute.

-11 -



Question 16 (3 marks)

Over the domain [a,b], function f satisfies the following conditions:

f(x)<-1f'(x)<0Oand f"(x)>0.
(8)  Sketch a possible graph of y = f (x)for the domain [a,b].

y
)

(b)  state the minimum value of the function g(x)=[1+ f (x)| over the domain [a,b].

-12-



Question 17 (4 marks)

A bag contains 6 identical balls, numbered 1, 2, 3, 4, 5 and 6. A ball is randomly selected,

then, without replacement, a second ball is randomly selected.

(@) What is the probability that the first ball selected is numbered 3 and the second ball
selected is numbered 4?

(b) The numbers on the two selected balls are added together. What is the probability that
the sum of the numbers on the two balls is 7?

(c) Ifitis given that the sum of the numbers on the two balls is 7, determine the

probability that the second ball drawn is numbered 4.

-13-

1

1



Question 18 (5 marks)

(@)  Differentiate (sin x)z.

(b) 74
. 2 .
Hence calculate J' (sm X+ COS x) dx, leave your answer in exact form.

-14 -



Question 19 (2 marks)

A circle of radius 5 cm and a sector, of radius Rcm has a central angle of 30°, as shown.

NOT TO SCALE

If the circle and the sector have equal areas, determine the radius, R, of the sector.

-15-
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Question 20 (3 marks)

y

1_.I=Dx—13

The above diagram shows the cubic curve y =9x—x*, with domain [0, 4.5].

The curve crosses the x—axisat x=0and x=3.

The diagram shows two bounded regions:

R bounded byy= f(x),y=0,x=0and x=3

S boundedbyy=f(x),y=0,x=3andx=a

It is given that the a > 3. Determine the value of a such that regions R and S have the

Same area.



Question 21 (4 marks)

(@) Determine the equation of the circle shown below:

(b)  The diagram above shows the point P(6,a)which lies inside the circle. Determine
the possible values of a

-17 -



Question 22 (3 marks)

A drone is used during the filming of a television show. The drone leaves its base station, 3

at point O, and flies 50m on a bearing of 045°T to point A. It then changes direction to
130°T and flies a further 90m to point B .

To the nearest metre, calculate how far the drone is from base when it reaches point B .

-18 -



Question 23 (3 marks)

The function f ( x) = Asinx+ B, where Aand B are constants, passes through the points 3

53 mial34)

By solving a pair of simultaneous equations, or otherwise, determine the range of f .

Question 24 (5 marks)

(@) Prove that, for sinx = +1: 2
1

—+ -
1-sinx 1+sinX

=2sec? X.

Question 24 continues on the next page

-19-



Question 24 (continued)

(b) y
A y=F(x)
= X
_F_|d--""-'--— mw
y=a(x) 3
The region shown above represents the area between the curves f (x)= 1 1 and
—sinx

9(x)

= —, for the domain O,Z . Calculate the area between the two curves.
1+sinx 3

-20 -



Question 25 (4 marks)

(@)  On the set of axes below, draw the graph of y=e™.

y

1 y=Cos X

-1t

(b)  State the number of solutions of the equation cos x = e * over the domain [0, 27].

(¢)  Determine the number of solutions of the equation €* cos(2x)+1: 0over the domain 2

[0,27].

221 -



Question 26 (5 marks)

Let X be a discrete random variable with probability density function given by

P(X=x)=% for x=1,2,3,...

(@) Show that the cumulative distribution function is given by
F (x)=1-27".

(©)  Find P(X >4)

-22-



Question 27 (6 marks)

(a) Determine the stationary points of f (x)=—x’+9x*—24x+16 and their nature.

Question 27 continues on the following page

-23-



Question 27 (Continued)

(b) Labelling the stationary points and intercepts with the coordinate axes, sketch the 2
graph of y = f (x) over the domain [0,6] .

¥

(c)  State the global minimum of y = f (x) over the domain. [0,6] 1

-24 -



Question 28 (6 marks)

The monthly sales, X (in units of $100,000), of a business are modelled by the two
probability density functions:

2x for0<x<1
g(x)= OR f(x)=
0 otherwise

kx3(1—x2) for 0<x<1

0 otherwise

(@) Determine the value of k in the second model.



Question 29 (6 marks)

(@) The diagram below shows a 30 cm wide rectangular piece of metal, which is bent to
form a gutter for the flow of water. The cross-section of a gutter is a trapezium.

Cross-section

10 cm
Show that the cross-sectional area A(#), as a function of 6, is given by:

A(6)=100sin8(1+cos )

Question 29 continues on the following page
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Question 29 (Continued)

(b) Find the angle @ that maximizes the cross-sectional area.



Question 30 (2 marks)

Sarita opens an annuity account, which requires contributions to be made at the end of

each period. The table below shows the future of an annuity of $1 for various interest
rates per period.

Future value of an annuity of $1

) Interest rate per period
Periods
0.25% 0.75% 1.5% 3%
2 2.0025 2.0075 2.015 2.03
6 6.0376 6.1136 6.2296 6.4684
12 12.1664 | 12.5076 | 13.0412 | 14.1920
24 24.7028 | 26.1885 | 28.6335 | 34.4265

To save for a computer for university, Sarita makes regular deposits at the end of each

month into an annuity account that pays 3% p.a. . The annuity account compounds
interest monthly.

How much will Sarita have to deposit each month if she expects the computer to cost
$2,800 at the end of two years.

-28 -



Question 31 (4 marks)

Peter works in a restaurant, and each customer can leave him a tip, some extra money, for

good service. On one day, Peter earns 50 tips, as shown in the cumulative histogram:

Cumulative histogram
Mumber of tips
Eﬂ —
45 L
41
24
Amountof Tip 5
1] 5 10 15 20

One of the tips was incorrectly listed as $6, instead of $16.

Giving reasons, explain what effect would this have on each the following statistics?

(@) The median:

-29-



Question 32 (6 marks)

In order to set up a mining operation, a company sets up a trust account to make annual
payments towards the construction and maintenance of infrastructure in the surrounding

community. The account earns compound interest at 3% per annum.

Initially, the company deposits $5 million into the account, and makes equal annual
withdrawals of $R, at the start of each year, beginning immediately.

(@) Show that at the end of two years, the amount left in the account is given by
A, =5,000,000x1.03* ~Rx1.03(1.03+1).

(b) Show that the amount of money left in the account at the end of n years is given by

, (1.03"-1)
the expression A, =5,000,000x1.03" _103RT :

Question 32 continues on the next page
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Question 32 (continued)

(c) If the company promises to provide the funds for 20 years, what is the maximum

annual payment that can be made from the trust account?

-31-



Question 33 (4 marks)

After a class of ten students sits a test on Monday, the teacher spends time doing revision and
tests the students again on Friday. Only nine of the students are present for the second test on
Friday. The results, in percentages, for those nine students, are shown in the following table.

Student A|lB|C|ID|E|F|G|H|I J
Monday M |61 |51 |58 |61 |59 |55 |46 |58 62 63
Friday F| |65 |56 |67 |59 |6@ |52 |53 |61 |6@ [Absent

(@) Add the results of students H and I to the scatter plot.

y
A
y=x
70}
c
*
A
65 »
A E
Friday 80T o
test
B
*
results ss|
G
* F
*
50
4_5 -
L 1 L L L L 1 L L L L 1 L L L L 1 L L L L | L L L L 1 L L L F‘ X
45 50 55 60 65 70

Monday test results

Question 33 continues on the next page
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Question 33 (Continued)

(b) Determine the equation of the least squares-regression line of best fit. 1

(c) Using your answer to part (b), predict the result for the student who was absent for 1

Friday’s test. Give your answer to the nearest whole mark.

(d) The scatterplot above also shows the line y = x . Explain the significance of a student 1

being represented below the line y = x.

-33-



Question 34 (3 marks)

The random variable X has the standard normal distribution, with probability density

X2

function f(x)zief7 over the domain (—oo,).

N27
The graph of y = f (x)is shown, and indicates a region R, ., which indicates the area
under y = f (x)over the domain [0,0.67].

f(x)
A

N

x
0.67

If the area of R, is 0.25, determine the range of scores that could be identified as
outliers.

End of paper
-34 -
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