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Which of the following represents the range for the function f(x) = e?* — 1

A, [-1,)
B. (-1,»)
C. (—oo,—1]
D. (—o,-1)

The manager of a team notices that the team has a probability of g of winning the game if it
is raining but, if it is dry, the probability of the team winning is é The probability that it will
rain on a day when they play is %.This information is partially summarised in the tree
diagram below.

1

5 Win
Dry

Blw

Win

AN
w |

Rainin

What is the probability that the team will not win their next game?

13

A=
15
17
B. X
15
19
c. =
60
41
D‘ —
60

What is the solution to the following inequation?
x?>16

6

Consider the graphs of y = iand y = 4 — x% shown below. How many solutions are there

to the equation i =4—x%?

A.  1solution
B. 2 solutions
C. 3 solutions
D. 4 solutions
Given that the limiting sum of the series 5 — 5x + 5x2? — --- is 15, what is x?
A x=2
3
B. x=-2
3
C. x==%
15
D. x= -z
15

Solve 2sin?x — 1 =sinx for0 < x < 2m

T T 5T
A x=25%
2°6 6
3n m 5m
B. x=%2%=
2 6 6
n 7m 11w
c. x=22=F
26 6
3m 7m 11m
D. x=—,—,—
26 6

End of Section |
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Section Il Question 9 (cont.)

72 marks (c) Find [9x2 —4 + ;—de , simplifying your answer using positive indices.

Attempt Questions 9 — 16
Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate space provided.

In Questions 9 — 16, your responses should include relevant mathematical reasoning and/or

calculations.

Question 9 (9 marks)

(a) Solve 2

x+1 _xz 1 =1 (d) Given thatlog, 3 = 0.477 and log, 5 = 0.699 evaluate log, 45

(b) Differentiate

o f(x) = (203 — 4)5 1 (e) Acircle is described by the expression y% — 6y + x? + 2x + 2 = 0.

What is the centre and radius of this circle?

B- y= 362x+5 1
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Question 10 (9 marks) Question 10 (cont.)
(a) By considering the translations applied, and your knowledge of y = i, sketch (b) Consider a function f (x).
i Explain th ft lati d/or dilati that h b lied t
y=3 _ﬁ' showing important features and the x, y intercepts. 3 (i) xplain the sequence of translations and/or dilations that have been applied to
f(x) to produce y = —=2f(3x — 12). 3
(ii) The point, (—6, 8) lies on f(x). What are the new co-ordinates of this point after
the changes above have been applied? 2

(c) In the game of Yahtzee 5 six-sided dice are rolled once.
What is the probability that at least one of the dice isa 6? 1




Question 11 (9 marks)

(a) The discrete probability distribution for an experiment is shown in the table below.

Student Number

X

0 1

2

3

4

PX=x) |p= 0.15

0.3

0.25

2p

(i)

Show that p = 0.1 and hence complete the discrete probability distribution table,

assuming no other values of x are possible. 1
(ii) Find E(X). 2
(iii) Calculate the standard deviation, to 2 d.p. 2
(iv) What is the probability that an outcome for this experiment is odd? 1

Question 11 (cont.)

(v) Given that the outcome for an experiment was odd, what is the probability that the
outcome was a 3? 1

(b) The graph below shows the gradient function, f'(x). On the grid below sketch a possible

curve for f(x). 2
v

f'(x)

-10 -
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Question 12 (9 marks)
(a) Consider the function

Question 12 (cont.)

(iii) Hence, sketch the curve, showing all this information, and the y —intercept.

x3
flx) = —?+x2 +3x-9
(i) Find the coordinates of the turning points and determine their nature 3
(b) The sum of the first 8 terms of an arithmetic series is equal to 18. If the first term is —4,
(ii) Factorise this function and identify the x —intercepts. 2

what is the value of the eighth term?

- 11 - -12-
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Question 13 (9 marks)

(a) The zoom function in a software package multiplies the dimensions of an image by 1.2.
In an image, the height of a building is 50 mm.
After the zoom function is applied once, the height of the building in the image is 60 mm.
After a second application, its height is 72 mm.
The height of the building in the image is required to be more than 400 mm.
Starting from the original image, what is the least number of times the zoom function must

be applied? 3

(b) Evaluate 3

0
f V3x +9dx
-3

-13-

Question 13 (cont.)

(c) Consider the diagram below, where a triangle, AAOB, is inscribed in a circle of radius r.
The angle between the radii 04 and OB is ZAOB = 150°.
Given that the area of the shaded minor segment is 16 m?,
what is the length of the radius (2 d.p.)?

B

N

150°

S 14 -
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Question 14 (9 marks) Question 14 (cont.)

Consider th
(a) Consider the curve (b) Find @ and b if the curve y = x* + ax® + bx? has an inflection point at (2, 0).
2
x
y = T +2x—4

(i) Find the equation of the normal to the curve at the point on the curve where

x=-—6 3

(ii) What are the coordinates of the point where the normal crosses the curve a second

time? 2

-15- - 16 -
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Question 15 (9 marks) Question 15 (cont.)

(a) Differentiate f (x), writing your answer in simplest form. 2 (c) The functions, f(x) = x3 — 5x% + 30 and g(x) = 30 — x? intersect as shown in the

) = x diagram below. Find the area of the shaded region.

VxZ +1
Yy
x

(b) Consider the triangle below. Evaluate the distance, d, to the nearest km. 3

92km

d

65km

17 - - 18-
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Question 16 (9 marks) Question 16 (cont.)
(a) In the diagram below, the points P and Q are on the curves, y = x(6 — x) and (b) As part of a retirement plan, Jo was putting aside $5000 at the beginning of each year into
y = x(x — 4) respectively. an annuity, where the interest rate was 6% p. a.

By showing that the length, [ units, of PQ is given by [ = 10x — 2x2, find the maximum

length of PQ, for 0 < x < 5. 3 Future value interest factors for an annuity of $1 for various interest rates (r) and numbers

of periods (n) are given in the table.

Table of future value interest factors
Interest Rate per period (r)

0.5% 1% 2% 3% 4% 5% 6% 7% 8%
6.1059 6.2135 6.4343 6.6625 6.8983 7.1420 7.3938 7.6540 7.9228
7.1414  7.2857 7.5830 7.8923 8.2142 85491 8.8975 9.2598 9.6366
8.1821 8.3685 8.7546 9.1591 9.5828 10.0266 10.4913 10.9780 11.4876
9.2280 9.4622 9.9497 10.4639 11.0061 11.5779 12.1808 12.8164 13.4866
10 10.2792 10.5668 11.1687 11.8078 12.4864 13.2068 13.9716 14.7836 15.6455
11 11.3356 11.6825 12.4121 13.1920 14.0258 14.9171 15.8699 16.8885 17.9771
12 123972 12.8093 13.6803 14.6178 15.6268 16.7130 17.8821 19.1406 20.4953

> X

8 10

[ ENEE- )

number of periods (n)

(i) Using the table, calculate the value of Jo’s annuity after 10 years. 1

(ii) After 30 years the annuity has now grown to $419 008.50 and Jo stops depositing
money into it.

She then retires and begins to withdraw $2000 at the end of each month.
The interest rate on the balance is 3% p. a.

Let A, be the amount in the annuity at the end of n months after the nt
withdrawal.

By developing the first three terms, show that,

A, =419 008.5 x 1.0025™ — 800 000(1.0025™ — 1) 3

-19- -20-



Student Number

Question 16 (cont.)

EXTRA WORKING

(iii) How long will the annuity last (to the nearest month)?

End of Paper

_21-

_22-
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