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EXAMINATION
General Instructions Total marks (120)
o Attempt Questions 1- 10
Reading Time- 5 minutes o All questions are of equal value

Working Time — 3 hours
Write using a black or biue pen

Approved calculators may be used

o ¢ O © 0O

A table of standard integrals is
provided at the back of this paper.

o All necessary working should be
shown for every question.

o Begin each question on a fresh
sheet of paper.
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Total Marks — 120

Attempt Questions 1-10
All Questions are of equal value

Begin each question on a NEW SHEET of paper, writing your student number and question

number at the top of the page. Extra paper is available.

Question 1 (12 marks) Use a SEPARATE sheet of paper.

(a) Evaluate log,2 +a°~1 correct to two decimal places.

(b)

(c)

(d)

(e)

®

in the form a+ bx/:/‘- , where a ,b are rational numbers.

Express

lJSH

5 " <2 and graph the solution on a number line.

Find the limiting sum of the geometric series

6-4+2£—....
3

Solve 27"F =81"x97*.

Find the equation of the line that passes through the point (-1, 3) and is

p.erpendicular to the line joining (3, 6) and (-1, 2).

Marks



Question 2 (12 marks) Use a SEPARATE sheet of paper. Marks

(a) Find the derivative of x”cosx. 2
243
(b)  Find j i s 2
(¢) (i) Find the derivative of (10x+1)* in simplest form. 2
! 3
(ii) Hence evaluate j 20(10x+1) dx. 3
0

2
(d) Find the equation of the normal to the curve y = x_x at the point where x=0. 3
. <



Question 3 (12 marks) Use a SEPARATE sheet of paper. Marks

(a) The points 4(~1,1), B(2, 3) and C(3,-2) form the vertices of a triangle as shown.

Y
B(2,3)
NOT TO SCALE
A(=1, <
X
NC 62
(1) Find the length of AC. 1
(i1) Show that the equations of AC is 3x+4y~1=0 2
(i1t}  Determine the shortest distance from B to AC. 2
(iv)  Calculate the area of A ABC. 1
(v) Find the angle that AC makes with the positive direction of the x-axis. 1

(b) During the first week of January a salesperson made $15 000 worth of sales.
In the second week of January she made $18 000 worth of sales and each week

thereafter she continued to increase her sales by $3 000.

(1) Write a formula for how much she made in sales in the n ™ week. 1

(ii) How much did she make in sales in the last week of December 1
(Use 52 weeks in the year).

(iii) How much did she have in total sales for the year? 1

(iv)  During which week of the year did her total sales exceed the $1 million? 2



Question 4 (12 marks) Use a SEPARATE sheet of paper.

12
(a) If sind = B and A is acute, find the exact value of cot4

(b)

NOT TO SCALE

In the diagram above, AC has length 43 cm, CE has length 4cm,
and ZACE = g .
i) Show that the length of the radius is 4om.

(1)  The ratio of the area of sector BOD to the area of the circle is 1:8.
Find the area of the sector BOD.

(iif)  Hence, or otherwise, find the length of arc BD.

(iv)  Find the exact area of the minor segment BCD.

(c) Find the focus and equation of the directrix for the parabola

(y—?:)2 m2(x+l).

Marks



Question 5 (12 marks) Use a SEPARATE sheet of paper. Marks

(a) 4 LAem B

NOT TO SCALE

8 cm

In the diagram AB uKL and AC “ML, AB =4 cm, MB =2 cm, KC=7cm and KI=8cm.

(1) Show A4BC issimilarto AKLM . 3

(i1)  Find the length of CM. 2

(b) A particle is moving along a straight line. Its displacement from a fixed point on the

line at time ¢ seconds is given by:

x =4 +3 —18¢+1, +=0 where x is in metres.

(i) Find the velocity, v, in terms of . . 1
(11) Find the acceleration, ¢, in terms of ¢. 1
(i) At what time(s) does the particle come to rest? 2
(iv)  Where does the particle come to rest? 1

(V) How far does the particle travel in the first 2 seconds? 2



Question 6 (12 marks) Use a SEPARATE sheet of paper.

(a) Solve the following equation for x:

102 =510 +4=0

(b) Consider the function f(x)=x —3x%-9x+27.

(1) Find the coordinates of the points where the curve y = f(x)
intercepts with the axes.

(if) Find the coordinates of the stationary points and determine their nature.

(1ii) Find the coordinates of the point/s of inflexion.

(iv) Sketch the graph of y = f(x), indicating clearly the intercepts,

stationary points and points of inflexion.

Marks



Question 7 (12 marks) Use a SEPARATE sheet of paper.

(a) () For what values of m does the line y = m(x+l) have no points of

intersection with the parabola y =2x?

(i)  Hence, or otherwise, find the equations of the two tangents to the parabola

y =2x" which pass through the point (-1, 0).

(b) Sketch the function y =2sin3x, for 0<x <. Hence, or otherwise,

determine the values of x in this domain for which 2sin3x>1.

(c) y
A y=tanx
2 Y y=2sinx
NOT TO SCALE
0 £>x
2
The diagram shows the curves y=tanx and y =2sinx for 0<x < -725 .

(1) Show the coordinates of 4 are [%,\/_’: ]
(i)  Show that 4 [ln (cos x)] =—tanx.
dx

(111) Hence find the area between y =tanx and y =2sinx for 0< x S% :

Marks



Question 8 (12 marks) Use a SEPARATE sheet of paper. Marks

(a) A Year 12 Biology class tested to see how much bacteria was present in a
variety of food samples at their school canteen.

It is known that after ¢ hours the number of bacteria (V) present in a

particular type of food is given by the formula N = A4e".
(1) If initially there were 20 000 bacteria present, calculate the value of A4. 1

(1)  After three hours, there were 45 000 bacteria present. Calculate the value 2

of k& correct to 2 decimal places.

(ii1) How long would it take for the initial number of bacteria to triple in 2

quantity?

(b) Sean and Peter used the spinner shown below to play a game.

)
N\,

Sean spun the spinner twice and added the results of the two spins to get his score.
Peter then took his turn and spun the spinner twice, adding the results of his two
spins to get his score. The player with the highest score won the game

(1) What is the probability that Sean scored a 6 in the game? 1

(i1) Sean’s score was 6. What is the probability that Peter won the game? 1

() In the diagram, ABCD 1is a square. P4 bisects £ DAC.
Q is the foot of the perpendicular from P to AC.

o — C
NOT TO SCALE
O
A B
Prove that:
(1) AADP is congruentto A4AQP. 3

i) ©QC=DP. 2




Question 9 (12 marks) Use a SEPARATE sheet of paper.

(a)

(b)

(c)

NOT TO SCALE

y=ayx+1

The shaded region in the diagram is bounded by the curve y =~/x+1,
the y-axis and the line y=2.

Find the volume of the solid formed when the shaded region is rotated about

the x-axis.

A school soccer teamn has a probability of 0.7 of losing or drawing any match

and a probability of 0.3 of winning any match.

) Find the probability of the team winning at least one of three consecutive

matches.

(11) ~ What is the least number of consecutive matches the teamn must play to be

90Y% certain it will win at least one match?

Lisa borrows $20 000 at 3% per quarter reducible interest. She pays the loan off
over 5 years by paying quarterly repayments of $ R . Let $4 by the amount of

money Lisa still owes after the nth repayment.

(1) Write an expression for 4.

(i)  Show that 4, =20000x1.03" — R(1.03"" +...+1.03* +1.03+ 1)

(iii)  Hence find the valuc of R.

Marks



Question 10 (12 marks) Use a SEPARATE sheet of paper. Marks
(a) An object is moving along the x axis.
The graph below shows the velocity, % , of the object as a function of time, 7.

The coordinates of the points on the graph are 4 (1, 0), B (2, 8), C (3, 0), D(3.5, -3),

E(4,0)and F (5, 6).

The velocity is constant for ¢>5.

E A
dt
A i >
o 1 2 t
NOT TO SCALE
(1) The object is initially at the origin. During which time(s) is the displacement 1
of the object decreasing ?
(i)  Draw a sketch of the graph representing the acceleration of the particle. 2
(iii) Using Simpson’s rule, estimate the distance travelled between ¢ =1 and 2
t=3.
(iv) Sketch the displacement, x, as a function of time. 2

Question 10 continues over page




Question 10 (continued)

(b) A light is to be placed over the centre of a circle, radius a units.
The intensity, 7, of the light varies as the sine of the angle, & , at which the rays
strike the illuminated surface, divided by the square of the distance, ¢, from the light.

_ksina

ie I= 5 where k13 a constant.
d

LIGHT

NOT TO SCALE

(i) Showthat = —]‘3’——3—

o ve')

(ii)  Find the best height for a light to be placed over the centre of a circle so

as to provide the maximum illumination to the circumference.

End of paper
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