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Total marks available — 120

Attempt all questions
Question 1 (12 marks) Marks
. 2 : \ .

(@) - Evaluate ——————— correct to 4 significant figures. 2
8+2x(8-1)

(b)  Solve |x—1|<2 and graph the solution on a number line. 2

2 1

c Simplify —————-—. ‘ 2

(c) plify x(x_3) .

(d)  Solve x*-3=3x+1, 2

(e) Integréte -1 | | 2
i

63) Sketch the graph of y =—x+2 on a set of axes, showing any 2

x and y intercepts.
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Question 2 (12 marks) Marks

(a)  Differentiate:

@  cosfl-x°) | 2
(ii) x—ﬂ . 2
) e

a an are the roots of 2x° -3x+7=0, fin
by If d B are th f 2x? 7=0, find

the value of a® + £* 2
(c)
A B > C
X
5cm
D 8 cm > E
In the diagram, AC is parallel to DE, BE=5cm, DE=8 cm 3

and ZCBE = x°. The area of triangle BDE is 10 square cm.
Find the value of x, giving reasons for your answer.

(d) Find the equation of the tangent to the curve y =2+/x at the point (1,2). 3
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Question 3 (12 marks)

} 4
(a) Find the exact value of I—z—l dx.
x pa—
2

Marks

(b) y :
1 BG.5) NOT TO
SCALE
A3, )
) > X

The diagram shows the points A(-3,1)and B(3,5) on the Cartesian plane.

Copy or trace this diagram onto your writing page.

i) Show that the equation of AB is 2x -3y +9=0.

2
(ii)  Show that the point C, which is the midpoint of 4B 1
is the y-intercept of 4B.
"(iii)  Calculate the perpendicular distance from the point D(2,0) 2
to the line 4B and mark the point D on your diagram.
(iv)  The point E, lies on the line y = ~1 and the line BE is 2
perpendicular to the line AB. Show that E has the
coordinates (7,—1) and mark point £ on your diagram.
(v)  Show that BCDE is a trapezium. 1
(vi)  Find the area of BCDE. 2
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Question 4 (12 marks) Marks
7
(a) If log, 128 = 3 find x. 1
(b) (@) Sketch the graph of y = 5005% for —360° < x < 360° . 2
(i) Mark clearly on your graph the point or points where 1
x
S5cos—=-1,
2
(iii) Calculate the value(s) of x which satisfy the equétion 2

x : - . .
5 cos-:-z- =-1. Express your answer(s) to the nearest minute.

The graphs of y = (x - 2)2 and y = x+ 4 intersect at the point 4
and the point B(5,9).

(i)  Show that the point 4 lies on the y-axis. 2

(i) Write down the two inequalities whose intersection describes 1
the shaded area shown in the diagram above.

(iii) Find the area of the shaded region bounded by the graphs 3
ofyr-(x—Z)2 andy=x+4.
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Question 5 (12 marks) Marks

(a) Sketch the graph of the function y = % and state the 3
x+

domain and the range of the function.

(b)

NOT TO
SCALE

E D

In the diagram, the line FC bisects AE at F and 4D at B.
The line AE is parallel to CD.
Copy the diagram onto your working page.

(i) Explain why ED =2BF . 1

(ii)y Prove that AABF = ADBC. 3

(c) Organizers of a music festival issned 750 tickets in the first year
‘of the festival. The number of tickets issued increased by 150 each
year after that.

(i) How many tickets were issued in the fifteenth year 1
of the festival?

(i) In the first 20 years that the festival ran, what was the 2
total number of tickets issued? '

(iii) In which year of the festival did the number of tickets 2
issued for that year first exceed 50007
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Question 6 (12 marks) : Marks

(a) Find the equation of the parabola which has its vertex 2
at (2,0) and its directrix is given by x = 5.

(b) The number of subscribers S, to a pay-TV company ¢ years
after its launch is given by
S = S§,e”

where S, and & are constants, Initially the pay TV company
had 50 000 subscribers and after 3 years it had 200 000.

(i}  Find the value of S|, 1

(ii) Find the value of & Express your answer correct to 4 2
decimal places.

(ifi) After how many years will the number of subscribers first 2
exceed one million? Express your answer correct to 1
decimal place.

(iv) After 3 years, what is the rate at which the number of 1

subscribers is increasing? Express your answer to the nearest
whole number.

(c) The area of a sector AOB of a circle centre O, radius 8cm, is 56 cm? .

B
3]
A &
(i)  Calculate the length of the minor arc AB 2
(it) The straight edges OA and OB are joined to form a cone. 2

Find the exact value of the base radius of the cone.
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Question 7 (12 marks) Marks

(a) For the function f(x) over the domain 0 < x <5, it is the case that 2
f'(x)>0and f"(x)<0.
Sketch a graph which could be thatof y = f (x) over this domain.

(b) . 4

.
&
=
ta

1
[y

The graphof y = between x =0and x = % is rotated around

cosx
the x-axis.
Find the volume of the solid of revolution.

(c) A particle moves in a straight line so that its displacement x,
in metres from a fixed origin at time ¢ seconds is given by

x=log,(t+1), t20
(i) Find the initial position of the particle. 1
(i) Explain how many times the particle is at the origin. 1
(iti) Find an expression for the velocity and the 2

acceleration of the particle,

(iv) Explain whether or not the particle is ever at rest. 2
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Question 8 (12 marks) . Marks
(@  Use Simpson’s rule with 3 function values to find an approximate 2
value of
2
5
Jo=
§9—x

(b) Consider the function y=xInx—x,for x> 0.

(i) Find the x-intercept of the graph of the function. | 1
(ii) Find the coordinates of the turning point of the 3
graph of the function.

(c) An ornamental arch window 2 metres wide and 2 metres high is to be made in
the shape of either a cosine curve or a parabola as illustrated on the axes

below.
AY
2
< y 0 y = X
W
(i) If the arch is made in the shape of the curve y = 2cos% , 2

find the exact area of the window.

(i) If the arch is made in the shape of a parabola, find the equation 2
of the parabola,

(ifi)  Hence find the area of this parabolic window. 2
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" Question 9 (12 marks) Marks

(@

A -JB X B

In the diagram, ABC is a right angled triangle where 4B = J15xcm
and BC = xcm. The point D lieson A4Cand CD =BC =x cm,
AD=3xcm and BD=4cm. Let ZBDC=0.

(i) Use the cosiné rule to show that cosé = 2 . 1
x

(it) Use the sine rule in triangle BCD to show that siné = \/ll_éx . 2

(iiiy  Hence show that 15x* —256x* +1024 = 0. 1

(iv)  Explain why one of the solutions to the equation in part (iii), 1

namely x = 2.53 (to 2 decimal places), could not be the value
of x indicated in the diagram above.

(b) Gayle has a superannuation fund, which pays 5% per annum interest
compounding annually. Gayle pays $12 000 into the fund on 1 July
each year.

(i) What is the value of Gayle’s superannuation fund on 30 June 1
one year after she makes her first payment?

(i)  What is the value of Gayle’s superannuation fund on 30 June 3
ten years after she makes her first payment?

(i)  After making her tenth payment, Gayle considers increasing 3
her payment to M dollars per year.
Show that if Gayle does this, then the value of her
superannuation fund twenty years after her first payment
of $12 000 was made, would be approximately given by

13-2068(12 000x1.05" + M).
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Question 10 (12 marks) Marks

(a) Larry and Jack are each speeding down a straight stretch of freeway and are
side by side, when they spot a police car. They each brake. The velocity of
Larry’s car during this braking phase is given by v, =~ +40 and the velocity

2
of Jack’s car during this phase is given by v, = —1-%— + 40,

v (m/s}
A .
40
NOT TO
30! SCALE
2071
107
: : : >
5 10 15 20 (secs)
(1) When are the velocities the same during this braking phase? 1
(ii) When are the two cars level with one another during this 2
braking phase?
(iii)  State the times when Larry’s car is further ahead of Jack’s 1

car during this braking phase?
Give reasons for your answer.

(b)  Find the values of m for which the equation x* +(m ~2)x+4 =0 has real
roots. 3

Question 10 continues on the next page.
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(¢) In AABC, AB=20m,BC=15mand £4BC =90°. BPQR is a rectangle
inscribed in AABC . PQ = x metres.
Copy and complete the diagram, showing ail information given.

A
P Q
B R C

) Using similar triangles, or otherwise, find an expression for the
length of AP in terms of x.

(i)  Show that the area of the rectangle BPQR is given by
A= x(ZO —g-x) square metres.

(iliy  Hence find the minimum possible area of the rectangle BPQR.

END OF PAPER
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