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Instructions
Answer all questionsin the spaces provided.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.
Take the acceleration due to gravity to have magnitude g m/sz, whereg =9.8.

A decimal approximation will not be accepted if an exact answer isrequired to a question.

Question 1
For the curve with parametric equations
y = sin(3t)

{
X=e

find the equation of the tangent at the point (1, 0) .

2 marks
Question 2
4eﬁ(
Evaluate | —dx.
X
1
2 marks
2
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Question 3
A swimming pool requires draining for cleaning. When the valve is opened, the rate at which the water

drains from the pool is such that the depth, h metres, of water in the pool at timet minutes satisfies the
dn__/h
dt 10"

a. Given that the pool was initially 4 metres deep, determine the relationship between h and t by
expressing h as afunction of t.

differential equation

2 marks
b. On the axes below, sketch the graph of h against t.

hl\

Y

1 mark
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Question 4

a. Sketch the region of the Argand plane defined by R = {z: Arg(z—-2+2i)< %} .

Im (2),

2 9

b. Sketch the region of the Argand plane defined by T={z: (z+2i)(z-2i) =4}.

Im (2),

2 marks

2 marks
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Question 5
The direction field for a differential equation is shown below.
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a. On the direction field above, sketch the solution curve with the initial condition y(0) = 2.
1 mark
b. The direction field above is for one of the following three differential equations:

dy _ 2

® Y=1-(x-y)

© F=1-(x+yy
i. Equation (A) is not correct.
Explain why.
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ii. State, with an explanation, which of equations (B) or (C) is correct.

1+1=2maks

Question 6

1

Differentiate xarctan(x)—%loge(x2 + 1) and hence evaluate J arctan(x)dx.
K

4 marks
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Question 7

A block of mass 10 kg sits on arough horizonta plane. The 10 kg block is connected to a mass of M kg by a
light inextensible string, which passes over africtionless light pulley. The coefficient of friction between the
10 kg mass and the rough surface is 0.2.

10kg C

M kg

a. Find the greatest value of M such that the 10 kg massisjust on the point of sliding along the plane.

2 marks
b. If the value of M is 4, find the acceleration of the 10 kg mass.

2 marks
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Question 8

Find the coordinates of the points of intersection for the graphs of y = cos(2x) and y = cosz(x)
for 0<x<2m.

3 marks
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Question 9
PQRisaright-angled triangle, with the right angle at Q. The position vectors of P, Q and R are, respectively,

—_

OP=—i-3j+5k, 0Q=i-2j+3k and OR= 3i —4j + mk.

a Showthat QR=2i —2j + (m-3)k.

1 mark
b. Find the value of m.
3 marks
C. Show that PQR is an isosceles triangle.
1 mark
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Question 10

etan(x)

1-sin“(x)

A section of the graph of f(x) = is shown below.

l_/_/l‘

- - T I
2 4 4 2

a. Determine the area of the region enclosed by the graph of y=f(x), theline y =0 and thelines

x=-2andx=2.
4

3 marks
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b. Anintegral expression, which represents the volume of the solid of revolution formed by rotating the
:
4

region described in part a about the x-axis, can be expressed in the form V=1 J ekta”(x)secm(x)dx,
T

wherek, me Z.

Determine k and m.

2 marks
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Question 11

Consider therelation cos(x) + €Y =2.

a.  Find the value of y when x:g.

1 mark
b. Express %ﬁ interms of y and x.
2 marks
2
C. Show that the gradient of the normal at x = T hasthe value ———.
2 4l09.(2) -
2 marks

END OF QUESTION AND ANSWER BOOKLET
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