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Instructions
Answer all questions in the spaces provided.
Unless otherwise specified, 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 g ms™, where g =9.8.

Question 1 (3 marks)

A 12 kg mass on a smooth plane inclined at 30° is held in equilibrium by a force of F' newtons, acting 45° to
the inclined plane, as shown below.

a. On the diagram above, show all other forces acting on the mass and label them. 1 mark

b. Find F, in newtons, expressing your answer in the form alb g, where a,beN. 2 marks

TURN OVER
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Question 2 (3 marks)

Given that cos(26) = %, where 0 € (377[, 7[), find cis (@) in cartesian form.

Question 3 (4 marks)
Find the equation of the line perpendicular to the curve given by e = »*—3 at the point (0, 2).
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Question 4 (3 marks)

The masses of pears grown on a particular farm vary normally with a mean of 200 grams and a standard
deviation of 15 grams. The pears are sold to supermarkets in boxes of 25 pears.

Given that Pr(-2 < Z <2)=0.955, correct to three decimal places, where Z~N(0, 1), calculate the

probability that the mean mass per pear in a randomly selected 25-pear box exceeds 206 grams. Give your
answer correct to three decimal places.

Question 5 (4 marks)
Let g:C—>C, g(z)=z'-22"+8z-16.

Find all solutions of g(z) =0 for z in cartesian form given that z =2 cis(%) is a solution.

TURN OVER
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Question 6 (4 marks)

2

2 4
Find | ————dlx, expressing your answer in the form a +log, (éj, where a,b,c e N.
1 xT(x+2 c

Question 7 (4 marks)

Relative to a fixed origin O, the points 4 and B are defined by the position vectors a =1+ j+k and
b=1i- j+mk respectively, where m € R.

Given that the cosine of the angle AOB is _—1, find the area of the triangle AOB.

J6
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Question 8 (5 marks)

a.  Show that %[loge(x+\/mn !

+k

1 mark

Vx+2
\4/x2+ 6

Let h(x)= . Part of the graph of % is shown below.

0.5

. L » X

-1 0 1

b. Find the volume generated when the region bounded by the graph of 4, the x-axis, and the
lines x = —/2 and x =~/2, is rotated about the x-axis. Express your answer in the form
rlog,(b), where b > 1.

4 marks

TURN OVER
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Question 9 (6 marks)

The velocity vector, in ms ™', of a 5 kg body moving relative to an origin O at time ¢ seconds is given by
t(¢)=2sin’(¢)i+4cos*(¢) j, where t €0, z].

a. i. Express i(¢) in terms of cos(2¢). 1 mark

ii. Hence, find r(7) given that r(0)=1+2j. 2 marks

b. Find the value(s) of 7 for which the magnitude of the net force acting on the body is 5V5 N. 3 marks
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Question 10 (4 marks)

X —X

Find the arc length of the curve given by y = % from x=—1to x=1.

END OF QUESTION AND ANSWER BOOK
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