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INSTRUCTIONS

All answers are to be written on the examination paper.
Write your answers clearly with relevant working shown.
A formula sheet is included with this examination paper.

Materials permitted
No reference materials are allowed to be used.
No calculators are allowed to be used.

STRUCTURE OF BOOKLET / MARKINGSCHEME

Exam Section Number of questions to be Total marks
answered
A 10 40

Students are not permitted to bring mobile phones and / or any other unauthorized
electronic devices into the examination room.



Instructions

Answer all questions in the spaces provided.
Unless otherwise indicated, an exact answer is required to a question.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the acceleration due to gravity to have magnitude gms™, where g =9.8

Question 1 (3 marks)

Find the equation of the tangent to the curve f'ay2 +2xy =7 at the point (2, 1).
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Question 2 (4 marks)

A 40 kg trolley sits on the floor of a lift.

a.

N
The lift accelerates downwards at the rate of 1.8 ms™. Find the reaction of the lift
N -~ floor on the trolley in newtons.

VY

/ 2 marks
\ hog = N = Lo x|. % I
- U
A e N = 40x(9.3-\'%)
VM9 | o ocol B 7
| JaeChos = 330 N LA
L N
b. The lift stops and then accelerates upwards so that the reaction of the lift floor on the
"‘\: \trolley is 448 newtons. Find the acceleration of the lift upwards in ms™. 2 marks
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Question 3 (4 marks)

The equation z° —3z>+12z+16=0, z e C, has one root given by z =4cis (-;—E] ;

a. Find the other two roots of the equation in the form a +bi where a,be R . 3 marks
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b. Plot the roots of the equation on the Argand diagram below. 1 mark
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Question 4 (3 marks)

The mass, in grams, of mussels farmed in a bay, are normally distributed with a variance of 9.
The mussels are sold locally in bags of 100.

One such bag has a mass of 2400 grams.

Use this information, together with an jnteger multiple of the standard deviation, to calculate
an approximate 95% confidence interval for the mean mass of mussels farmed in the bay.
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Question 5 (4 marks) N
The points M, N and P have position vectors, relative to a fixed origin, given respectively by

m=2i+aj, n=i+j-k and p=i-j-2k, wherea is areal constant.
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The magnitude of angle MNP is iz Find the value of a. Give your answer in the form
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Question 6 (4 marks)

N

Evaluate j 32+x dx .
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Sketch the graph of y = 1 ; on the set of axes below. _ 12 x oSt beowchas
x°=2x
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Label any asymptotes with their ﬂl@_@d any intercepts with their[coordinatcs}
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Question 8 (3 marks) Q
3 EEY

Find sec(x) given that x = arcsin (g) — arctan [I%]
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Question 9 (4 marks)

Solve the differential equation (1 + xz)%: e 0 for y, given that x>0 and y(1)=2
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Question 10 (7 marks)

Let f(x)=arcsin (%}-] .

a. Find f'(x). Express your answer in the form -\/—{x+:)(x—a) where a and b are
positive integers. — e - 2 marks
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b. Show that the rule of the inverse function of £, /™', is given by f~'(x)=2sin(x)—1. 1 mark
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C.

Let S be the region enclosed by the graph of f'and the x and y-axes.

Find the volume of the solid of revolution that is generated when the region S is
rotated about the x-axis.
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