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Instructions
Answer all questionsin the spaces provided.
A decimal approximation will not be accepted if an exact answer isrequired to a question.
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, where g =9.8.

Question 1 (2 marks)

Sketch the curve with equation y =

. State the coordinates of the pointswhere the curveintersectsthe

4+ 1
coordinate axes and the equations of any asymptotes.
Y a
5 > X
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Question 2 (4 marks)

A block of mass 4 kg is made to move in astraight line on arough horizontal surface by ahorizontal force of
50 newtons, as shown in the diagram.

———> 50N
a. On the diagram above, mark in the forces acting on the block. 1 mark
b. Find the magnitude of the normal reaction force acting on the block. 1 mark
The acceleration of the block is 2 m/s’.
C. Find the magnitude of the friction force acting on the block. 2 marks
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Question 3 (4 marks)

Consider the function g(x) = X, x> 0.

Find the x-coordinates of the points of inflection on the graph of g.
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Question 4 (4 marks)

k
Given that ——S'—DQQ——dx= 1 and T < k< r, find the value of k.
1 - cos(x) 2 2

2
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Question 5 (4 marks)

Solve the equation 3cot2(x) +5c0osec(X)+1=0, m<X< ‘%
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Question 6 (4 marks)
Solve Z° = 5-12i, ze C.

Expressyour answersintheform z=x+vyi,x,ye R.
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Question 7 (3 marks)

A circlewith centre O is shown below. The points A, B and C lie on the circumference of the circleand AC is
adiameter.

— —>
Let OA=aand OB=h.

Provethat ZABC isaright angle.
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Question 8 (6 marks)
A curve C is defined by x%y — gn(’le) 7.

The point P(k, 1) lieson C.
a. Show that k= 2. 2 marks

b. For thisvalue of k, find the gradient at P. 4 marks
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Question 9 (4 marks)
The acceleration, a m/sz, of abody at a displacement x metres from afixed origin O isgivenby a= 22X .

X +1
Find the velocity, v m/s, of the body given that v=1when x=0.
Question 10 (5 marks)
N
Consider the equation Q—tn—'L =1 wherenisapositive integer.
z
a Use De Moivre's theorem to show that z= i , k=1,2,..,n-1. 2 marks

cis(%t) -1
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b. Hence show that z= %(cot(l%) - i) . 3 marks

END OF QUESTION AND ANSWER BOOKLET
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