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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
1. What is the indefinite integral of poc ?

(A) —=+c
(B) - +c
Q) —55+c
(D) - +c

What is the correlation between the variables in this scatterplot?
(A) Weak positive

(B) Weak negative

(C) Moderate positive

(D) Moderate negative



3. Which diagram could be the graph of the parabolay = 2 — (x + 1)??

(A) (B)

,v .‘.

\ | %

© (D)

4. What is the domain of the function y = ?

x—9
(A) Domain: [9, )

(B) Domain: (9, o)

(C) Domain: (—o0, )

(D) Domain: [—3, 3]



-1

-13

Which of the following equations is likely to be the rule for the graph of the trigonometric
function shown above?

(A) y =3+ 3sin (%)

X
(B) ¥y = 3+ 3cos (T)
. X
(C) y = 3 + 3sin (Z
X
(D) y = 3 +3cos (5)

6. The probability density function for a continuous random variable X is:

sinx 0<x<k
flx) =

0  otherwise
What is the value of k?
T
(A) 5
(B) @
(€)1
(D) 2



7. The diagram shows the displacement, x metres, of a moving object at time t seconds.

X .

N/

Which of the following statements describes the motion of the object at the point A

(A) Velocity is negative and acceleration is positive
(B) Velocity is negative and acceleration is negative
(C) Velocity is positive and acceleration is negative

(D) Velocity is positive and acceleration is positive

—4x

8. The derivative of e™**cos2x with respect to x is:

(A) e™*(sin2x — 2cos2x)
(B) 2e~**(sin2x + 2cos2x)
(C) —e~**(sin2x — 2cos2x)

(D) —2e~*(sin2x + 2cos2x)

9. Leta = e*.Which expression is equal to log, (a?)?

(A) er
(B) e*’
(C) 2x
(D) x2



10.

(-6.5)

42
\(' )

NOT TO SCALE

|/

4

(4,-6)

(k~4)

Use the graph above to find the value of k which satisfies f_kéf(x)dx =0

(A) 6
(B) 10
(C) 11
(D) 12
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90 marks
Attempt Questions 11-40
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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.

Please turn over



Question 11 (2 marks)

X 4

x2—4 x-2

Simplify

Question 12 (1 mark)

7
Rationalise the denominator of
V5-2

Question 13 (2 marks)

Find the equation of the line that passes through the point (0, —3) and has an angle of
inclination of 30°. Leave your answer in gradient-intercept form.



Question 14 (2 marks)
Differentiate the following with respect to x

(@) f(x) =tan7x

Question 15 (1 mark)

Find [ (4x + 3)°dx

10



Question 16 (3 marks)

The number of students absent from Year 12 for the past nine days was as follows:
14,17, 13,16,17,12, 11, 28, 19

(a) Find the standard deviation. Answer correct to one decimal place.

Question 17 (2 marks)
Solve the equation tan?x = 3for 0 < x < 2m

11



Question 18 (2 marks)
There are fifteen marbles in a jar. Five of the marbles are red, five are blue and five are yellow.
Ron randomly selects two marbles and puts them in his pocket.

(a) What is the probability that the two marbles are red?

Question 19 (4 marks)
For the following continuous probability distribution

0 otherwise

(a) Find P(X =5)

Question 19 continues on page 13
12



Question 19 continued
(b) Find P(X <5)

13



Question 20 (3 marks)
A motorist drives 35 km from Town A to Town B on a bearing of 030°T.

He then drives 55 km to Town C that is on a bearing of 135°T from Town B.

NOT TO
SCALE

(a) Find the size of LABC

Question 21 (2 marks)

In a class of 23 students, on Sunday night 12 watched The Office, 13 watched Stranger Things
while 7 watched both.

(a) Find the probability that a student chosen at random watched neither

Question 21 continues on page 15

14



Question 21 continued
(b) Find the probability that they watched The Office, given that they watched
Stranger Things

Question 22 (2 marks)

T
Find the exact value of f03 (1 — sec? g) dx

Question 23 (1 mark)
Consider the function f(x) = 4 + 3cos (?)

State the amplitude

15



Question 24 (2 marks)
log(a®b?) —log(ab?)
logVa

Simplify

Question 25 (3 marks)

cos6
— 4 tanf = secl
1+sin6

Prove that



Question 26 (4 marks)

The diagram below shows the graphof y = x? — 2x — 8

v

Not to scale

(a) What are the coordinates of A?

0<x<6



Question 27 (6 marks)
Consider the function f(x) = x3—3x2 —9x + 6
(a) Show that stationary points occur at (—1,11) and (3, —21) and determine their nature 3

Question 27 continues on page 19
18



Question 27 continued

(b) Find the coordinates of any points of inflexion

(c) Sketch the graph of y = f(x), labelling the stationary points and the y-intercept.
Do not attempt to find the x-intercepts.



Question 28 (2 marks)

Differentiate log; x>

20



Question 30 (3 marks)

2
Determine the equation of a curve given by % = 18x + 4 ifitis known that (1,—2) isa

stationary point on the curve.

Question 31 (3 marks)

(@) Sketch y = 3cosx inthe domain =2 < x < 2m



Question 32 (4 marks)
Tim is a scientist studying the growth of a particular tree over several years. The data he recorded is
shown in the table below.

Years since planting, t 1 2 3 4 6 7 8 9
Height of tree, H metres | 0.7 | 1.4 | 24 | 3.5 | 6.6 | 79 | 8.7 | 9.5

A scatterplot of the data is shown below.

—
o
I
T

Height (m)
1921

[ A
[3S)
w
S
w1+
o +
g 4+
o +
O +
-
o

Years

(a) What is Pearson’s correlation coefficient? Answer correct to 4 decimal places.

(b) Find the equation of the least-squares line of best fit in terms of years (t)
and height (h). Answer correct to 2 decimal places.

(c) Tim did not record the tree’s height after five years. Predict the height after five years,
correct to 1 decimal place.

(d) Estimate how many years it will take for the tree to reach a height of 24 metres.
Answer correct to 1 decimal place.



Question 33 (2 marks)

An object is in motion along a line. The velocity, as measured at several instants of time, is
given in the following table. Use the trapezoidal rule with 5 function values to approximate
the distance travelled from t = 0 to t = 4 seconds.

Question 34 (3 marks)

A large tank of liquid which contains L litres of a toxic chemical is being drained.
The amount of chemical in the tank over time t minutes, is given by:

L =110(20 — t)?

(a) At what rate is the chemical draining out of the tank after 5 minutes?



Question 35 (4 marks)
A factory is producing laptops. The annual production, M laptops at time t years, is given by:

M = Mye*t
Initially the production at the factory was 2000 laptops per annum.
Five years later it had increased to 3200 laptops per annum.

(a) Find the values of Myand k (Answer correct to three decimal places).

(b) How many years will it take for the production to double its original output?
Answer correct to one decimal place.



Question 36 (5 marks)
¥y y= x?=9x

The graphs of the functions y = 9x and y = x3 — 9x are shown above.

The graphs intersectat x = 0and x = K forx = 0.

(a) By solving the two equations simultaneously, show that K = 32



Question 37 (2 marks)
The graph below represents the function y = f(x).

Vi
NOT TO SCALE
(—1a3) S ek |(4 ’3 )
-1 0 b
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Question 38 (4 marks)

(a) Show that —— — —— = —=2
2xX—

27



Question 39 (8 marks)

A particle is moving in a straight line and its velocity is given by:
v=1-2sin2tfor0<t<nm

where v is measured in metres per second and t in seconds.

(a) Sketch the graph of vasafunctionoftfor0 <t<mn

Question 39 continues on page 29

28



Question 39 continued

(d) Initially the particle is at the origin.
Find the displacement function x as a function of t

29



Question 40 (7 marks)

The angle at the centre C of a circle of radius 2 cm is 8 radians, 0 < 8 < 2, as shown on the
diagram above.

(a) Write down the length of the arc of the shaded sector

(b) The sector is cut from the circle along the radii CA and CB and folded to make a cone.
Find the radius of the cone.

(c) Show that the volume of the cone is given by V = g 404 — 96

(The formula for the volume of a coneis V = %m’Z\/lz — r2 where [l is the slant height)

Question 40 continues on page 31

30



Question 40 continued

(d) Find the value of 8, to 2 decimal places, for which the volume of the cone is maximised. 4

End of paper

31
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Question 40 (7 marks)

The angle at the centre C of a circle of radius 2 cm is 78 radians, 0 < 8 < 2, as shown on the

diagram above.
(a) Write down the length of the arc of the shaded sector

............ e N

(b) The sector is cut from the circle along the radii CA and CB and folded to make a cone

Find the radius of the cone.

(c) Show that the volume of the cone isgiven by V = z \3[494— g6
(The formula for the volume of a coneis V = ém‘z 12 — r2 where L is the slant height)

B T B
=400k s requred

Question 40 continues on page 27
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