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QUESTION ONE (12 marks) Use a separate writing booklet. 

. (a) Evaluate 3·44 h . 'fi fi c:-::--::----:c~ , correct to t ree s1gm cant gures. 
15·6 X 12·8 

Marks 

(b) Differentiate 5x2 
- cos x . [iJ 

(c) Find a primitive of x3 + 5. [iJ 

(d) A sector of a circle subtends an angle of 40° at the centre of the circle. If the radius [iJ 
of the circle is 9 units, find the area of the sector. 

(e) (i) Solve Jx - 4/ ~ I. 

(ii) Graph your solution on a number line. 

(f) Express 
3 v'5 with a rational denominator. 

3- 5 

QUESTION TWO (12 marks) Use a separate writing booklet. Marks 

(a) Arthur invests $20000 in a term deposit at 6%pa compounded annually. How much 0 
will the investment be worth after four years? Give your answer correct to the nearest 
cent. 

(b) ·Find the equation of the tangent to the ·curve y = e2x at the point where x = 0. [[) 

(c) y A(9,6) 

NOTTOSCALE 

0(15,-l) 

C(6,-3) 
In the diagram above, ABCD is a quadrilateral: 

(i) Find the midpoint of the diagonal AC. 

(ii) Find the midpoint of the diagonal BD. 

(iii) Find the gradient of BD. 

(iv) Show that AC is perpendicular to BD. 

(v) What shape best describes quadrilateral ABCD? Give reasons. 

Exan:1 continues next page ... 
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QUESTION THREE (12 marks) Use a separate writing booklet. 

(a} Differentiate the following functions: 

(i) y = cos(2x + 1) 

X 
(U) y = -

loge X 

(lU) y = x 2 tanx 

(b) Sketch the parabola x2 = -4(y + 2), showing its vertex and directrix, 

(c) 

X 

6 

In the diagram above, use the cosine rule to find the possible values of x. 

QUESTION FOUR (12 marks) Use a separate writing booklet. 

(a) Find: 

tn2 
(i) Jo e2x dx 

(ii) j 2x d . 
x2 +5 x 

(b) C-onsider the arithmetic series 

5 + 12 + 19 + ... + 292. 

(i) How many terms in the series? 

(ii) Find the sum of the series. 

(c) A particle moves in a straight line. At timet seconds, its displacement x metres from 
the origin is given by 

x=8t-2t2
• 

(i) Sketch the graph of x as a function of t, showing the vertex. 

(ii) Find the distance the particle travels in the fi1·st three seconds. 

Exam continues overleaf ... 

Marks 

Marks 
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(d) y 
2 

1t 

Find the shaded area in the diagram above. 

y=l+cosx 

X 

QUESTION FIVE (12 marks) Use a separate writing booklet. 

(a) Sketch the function y = -2 sin x, for 0 S x $ 2r.. 

(b) 

{c) 

12 7 

0 8 

The sector drawn above has its centre at 0. Find the size of angle e, correct to the 
nearest degree. 

In the diagram above, AB II DC and LB = LD =e. 
(i) Prove that 6ABC;; 6CDB. 

(ii) Prove that the quadrilateral ABCD is a parallelogram. 

Marks 

(d) (i) Make x 2 the subject of y = v'X=l. GJ 
(ii) Find the volume formed when the region between the curve y = v'X=-1 and the 0 

y-axis, from y = 0 to y = 3, is rotated about the y-axis. 

Exam continues next page ... 
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QUESTION SIX (12 marks) Use a separate writing booklet. Marks 

(a) The derivative of a function is given by ~~ = Jx· Given that y = -2 when x = 4, -[II 
find y as a function of x. 

(b) 

8 

X 

e 
E/"'-----..;.---1 

5 

BL-~---------~----~c 

(i) Find the value of x in the diagram above. 

(ii) Find (}, correct to the nearest degree. 

(c) If loga 5 = x and loga2 = y, find log a 400 in terms of x andy. 

(d) (i) Copy and complete the table below for y = V2 + e"', calculating each value @] 
correct to three decimal places. 

I : I 
0 

I 
1 

I 
2 

I 
(ii) Use Simpson's rule with three function values to approximate 11 

V2 +ex dx. @] 
Give your answer correct to two decimal places. 

QUE&TION SEVEN (12 marks) Use a separate writing booklet. Marks 

(a) Consider the function y = x 4
- 4x3 + 3. 

(i) Find the stationary points and determine their nature. [±] 
(ii) The curve has a point of inflexion where the tangent is not horizontal. Find the [II 

coordinates of this point. 

(iii) Sketch the function, showing all stationary points and points of inflexion. 

(b) For what values of k is the quadratic 

kx2 
- 2xv'6 + k + 1 

positive definite? 

Exam continues ovefleaf .. _ 
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R,U~STION EIGHT (12 marks) Use a separate writing booklet. Marks 

(a) 
v 
2 -------------------------------------------------------------------------------

2 \ 6 t 

-2 

A ·particle is moving in a straight line with displacement measured from the origin. 
The graph drawn above shows the particle's velocity at time t. The particle is initially 
at the origin. 

(i) When does the particle return to the origin? 

(ii) Draw a graph of the displacement x against the time t. 

(b) The population P of a growing town satisfies the equation 

p = Poekt 

(c) 

where t is time in years. 

The initial population is 22 000 and five years later the population is 27 000. 

w~~~~k- 0 
(ii) When does the population reach 35 000? Give your answer correct to three ~ 

significant figures. 

y 

0 

y~secx! 

. . 

::It 
2 

y~2 

X 

(i) Find the x coordinate of point A in the diagram above. [jJ 
(ii) Find the volume formed when the shaded area in the diagram above is rotated [I] 

about the x axis. 

Exam continues next page ... 
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QUESTION NINE (12 marks) Use a separate writing booklet. 

(a) A vessel initially contains 100 litres. It is being emptied, and the rate of change of 
volume is 

dV =-(2 +~) 
dt t+ 1 

where V is the volume in the vessel in litres after t minutes. 

(i) What is the initial rate ~~ ? 

(ii) Find how many Htres remrun in the vessel after five minutes. 

(b) A person borrows $250000 from a bank at a reducible interest rate of 6% per annum, 
compounded monthly. The loan is to be reprud in equal monthly installments. 

Let $M be the monthly payment. Let An be the amount owing at the end n months 
when the nth payment has just been made. 

The loan must be paid off after twenty years. 

(i) Show that the amount owing after three months is given by 

A3 = 250000 X (1-005?- M(l + 1-005 + 1-0052
). 

Marks 

(ii) Explain why Az4o = 0. [TI 
(iii) Find the value of M. 0 
(iv) Suppose now that the person elects to pay $2000 per month instead of the amount ~ 

calculated in part (iii). How much more quickly would the person pay off the loan? 

Exam continues overleaf ... 
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QUESTION TEN (12 marks) Use a separate writing booklet. Marks 

(a) (i) Show that the graph of y = X~ is concave down for all values of X except .for . m 
X= 0. 

(b) 

2 X 
(ii) Solve x 3 :::; Z. 

~L~ 
Build! ~ e ~: .. 

2m · 

/ e >1 

M 

The diagram above shows an extension ladder LM of variable length f. The ladder 
leans against the wall of a building. It also touches the top of the fence ST, which is . 
2 metres high and stands 1 metre from the wall. 

Let () be the angle between the ladder and the horizontal ground. 

2 I 
(i) Show that e = -.- + --. '21 

sme cos e L::.J 

(ii) Show that the stationary point of the graph of f occurs when tan (J = .ij2. 0 
(iii) For safety reasons, (J must lie between 55° and 70°. Find the minimum length 0 

of f. Justify your answer. 

END OF EXAMINATION 
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