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• Working time – 120 Minutes • All questions are NOT of equal value. 
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be used for diagrams. 
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every question. 

• Answer in simplest exact form unless 
otherwise stated. 
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Total marks 82

Attempt questions 1 to 3

Answer each Question in a Separate writing booklet

(Use a SEPARATE writing booklet)

Question 1 (26 marks)

(a) 1Express
5π

6
in degrees.

(b) 2Find the following correct to 2 decimal places:

(i) loge
3
2

(ii) sin 2c

(c) 1Simplify e3 ln x

(d) 5Differentiate the following with respect to x:

(i) 1− 2x2

(ii) 2 sinx2

(iii) e1−2x

(iv)
cos 2x

x

(v) (1− 2 lnx)2



(e) 5State a primitive (indefinite integral) of:

(i) x100

(ii) e100x

(iii)
√

100x

(iv)
100 + x2

x2

(f) 2Find the radius of a sector which has an arc length of 8 cm that subtends an angle

of 30◦ at the centre.

Question 5 (12 marks) Use a SEPARATE writing booklet.

(a) State the domain and range of the function .

(b) (i) Find  log10 (21000) correct to 3 decimal places.

(ii) We know that 210 = 1024, so that 210 can be represented by a 4 digit
numeral. How many digits are there in 21000 when written as a numeral?

Find the length of the radius of the sector of the circle shown in the diagram.
Give your answer correct to the nearest mm.

The diagram shows the cross-section of a creek, with the depths of the creek
shown in metres, at 4 metre intervals. The creek is 12 metres in width.

(i) Use the trapezoidal rule to find an approximate value for the area of the
cross-section.

(ii) Water flows through this section of the creek at a speed of 0.5 m s–1.
Calculate the approximate volume of water that flows past this section in
one hour.
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(g) 4(i) Find all the values for x for which 4 cosx+ 2 = 0 where 0 ≤ x ≤ 2π.

(ii) Hence sketch the graph y = 4 cos x+ 2 for 0 ≤ x ≤ 2π marking clearly where it

intersects with the x and y axes.



(h) 6A function is defined by f(x) = x3 − 3x2 − 12.

(i) Find the coordinates of the stationary points of the graph y = f(x),

and determine their nature.

(ii) Hence sketch the graph of y = f(x).

(iii) From the graph, or otherwise, for what values of x is y = f(x) increasing?

(iv) From the graph, or otherwise, how many real solutions does x3 − 3x2 − 12 = 0

have?



(Use a SEPARATE writing booklet)

Question 2 (28 marks)

(a) 4Find the exact value of the following:

(i)

∫ π
2

0

sin
x

2
dx

(ii)

∫ 6

2

dx

2 + x

(b) 2At what point on the curve y = ln 2x is the gradient of the tangent 1
2
?

(c) 2For a certain continuous function f(x), f(2) = 2 and f ′(2) = −1.

If g(x) = x.f(x), evaluate g′(2).

(d) 3Find the volume of the solid of revolution when the area bound by the curve

y = x2 + 1, the x-axis, the y-axis and the line x = 3 is rotated about the

x-axis.



(e) 5The graph of y = f(x) where f(x) = e
x
2 + 1 is shown below. The normal to the

graph of y = f(x) where it crosses the y-axis is also shown.
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(i) Find the equation of the normal to the graph of y = f(x) where it crosses the

y axis.

(ii) Find the exact area of the shaded region.

(f) 2If

∫ 3

1

(2f(x) + 5)dx = 8 determine the exact value of

∫ 3

1

f(x)dx.



(g) 6The graph of y = x(x− 1)(x− 2) is given below.
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(i) Expand and simplify x(x− 1)(x− 2)

(ii) Show that y = x(x− 1)(x− 2) has an inflexion point when x = 1.

(iii) Show that

∫ 2

0

x(x− 1)(x− 2)dx = 0

(iv)

∫ 1

0

x(x− 1)(x− 2)dx =
1

4
.

Without evaluating the integral what is the value of

∫ 2

1

x(x− 1)(x− 2)dx?

(h) 4A particle moves in a straight line in such a way that its displacement in metres

from the origin after t seconds is given by x = 2t3 + 3t2 − 36t+ 10.

(i) In which direction is the particle moving initially?

(ii) When does the particle come to rest?

(iii) What is the displacement of the particle after 3 seconds?

(iv) What distance has the particle travelled in the first 3 seconds?



(Use a SEPARATE writing booklet)

Question 3 (28 marks)

(a) 6The functions y = 4− x2 and y = x2 − 2x are sketched below on the same axes.
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(i) Copy the above sketch into your answer booklet and label where each function

meets the x and y axes.

(ii) Find the points of intersection of the two functions.

(iii) Shade on your diagram in part (i) the region which satisfies the following

inequalities: y ≥ x2 − 2x, y ≤ 4− x2, y ≥ 0

(iv) Calculate the area of the shaded region.



(b) 4(i) Show that sec2 x+ tan2 x = 2 sec2 x− 1

(ii) By writing secx as (cos x)−1 show that
d(secx)

dx
= secx tanx

(iii) Hence, or otherwise, find

∫
(secx+ tanx)2dx

(c) 5(i) Copy and complete the table in your answer booklet

x 0 1
2

1
√

2− x2

(ii) Use Simpson’s Rule with three function values to approximate∫ 1

0

√
2− x2dx to 2 decimal places.

(iii) By considering the area below, find the exact value of

∫ 1

0

√
2− x2dx
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(d) 6A plastic brick is made in the shape of a right triangular prism. The triangular end

is an equilateral triangle with side length x cm and the length of the brick is y cm.
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The volume of the brick is 1000 cm3.

(i) Show that the area of the equilateral triangle is given by

√
3x2

4
.

(ii) Find an expression for y in terms of x.

(iii) Show that the total surface area, A cm2, of the brick is given by

A =
4000
√

3

x
+

√
3x2

2
.

(iv) Find the value of x for which the brick has minimum total surface area.



(e) 7A(5, 20), B(30, 15), C(20,−10) and D are the vertices of a quadrilateral ABCD.

Given that the diagonals AC and BD are perpendicular.

(i) Prove that the point D lies on the line y = x
2
.

(ii) If also AB = AD, prove that the coordinates of D are (−6,−3).

(iii) Prove that AC bisects BD.

(iv) What type of quadrilateral is ABCD?

End of paper
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