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   Instructions to students
This exam consists of 9 questions.
All questions should be answered.
There is a total of 40 marks available.
The marks allocated to each of the nine questions are indicated throughout.
Students may not bring any notes or calculators into the exam.
Where more than one mark is allocated to a question, appropriate working must be shown.
Where an exact answer is required to a question, a decimal approximation will not be accepted.
Unless otherwise indicated, diagrams in this exam are not drawn to scale.
The acceleration due to gravity should be taken to have magnitude where 
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Question 1
The circle shown in the diagram above has its centre at O and the chord AB is bisected by OD.
Let .
Use a vector method to prove that  is a right angle.
3 marks
 Question 2
The velocity-time graph of a particle travelling in a straight line is given by
The graph of this function is shown below.
a.
Find the acceleration of the particle at .  
1 mark
b.
Find the distance travelled by the particle on its journey. 
______________________________________________________________
3 marks
Question 3
Let .
i. Find the remainder when  is divided by .
1 mark
ii.
Given that  is a solution to the equation , find all the solutions to this equation.
3 marks
 Question 4
a. Sketch the graph of  on the set of axes below, labelling clearly all the features of the graph.
3 marks
b. The region enclosed by the curve and the x-axis between the lines , is rotated about the x-axis to form a solid of revolution. Write down a definite integral that gives this volume. Do not evaluate this definite integral.
2 marks
Question 5
A building is being constructed from pre-cast concrete slabs. A vertical wall panel is being supported by two metal struts which are anchored at the variable point A on the horizontal floor. The distance OB is 4 metres, the distance BC is 5 metres, the distance AO is x metres and the angle BAC is  radians.
a. Use an appropriate trigonometric identity to show that
2 marks
b.  Hence show that .
3 marks
Question 6
A tank initially contains 1000 litres of a solution made up of water and salt with a concentration of 10 grams per litre. A solution of water and salt with a concentration of 15 grams per litre is flowing into the tank at a rate of 20 litres per minute. The mixture in the tank is constantly stirred and is therefore kept uniform. The solution flows out of the tank at the rate of 20 litres per minute. Let Q be the quantity of salt present in the tank after t minutes.
a. Show that the differential equation for Q in terms of t is given by .
1 mark
b. Hence find an expression for Q in terms of t.
4 marks
 Question 7
a. Find an expression for  in terms of x and y for the relation
.
2 marks
b. Hence find the exact value of  when .
2 marks
 Question 8
a. Differentiate .
1 mark
b. Hence evaluate .
2 marks
 Question 9
a. Find .
2 marks
b. If  then find y.
2 marks
c. Evaluate .
3 marks
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