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Question 1
Differentiating with respect to x, we obtain,
(1 mark) correctly differentiating the product term
(1 mark) correctly differentiating the other terms
(1 mark) correct answer
Question 2
Since the equation is a quadratic, we have,
(1 mark)
(1 mark)
a. From an Argand diagram we see that .
So 
(1 mark)
Question 3
a. The 6 solutions to the equation  are spaced evenly around a circle with radius . Since one has already been given to us the others must be spaced at intervals of  apart as indicated in the diagram below.
(1 mark)
(1 mark) correct area
(1 mark) correct boundaries
Question 4
(1 mark)
b.
The system is at the point of moving so .
Resolving around the 25kg object we have
(1 mark) for correct resolution
(1 mark)
Resolving around the x kg object we have
(1 mark)
Question 5
(1 mark)
(1 mark)
(1 mark) for integrand
(1 mark) for terminals
Question 6
(1 mark)
(1 mark)
(1 mark)
Given 
We have
So the required solution is.
1 mark
 Question 7
(1 mark)
(1 mark)
(1 mark)
(1 mark)
(1 mark)
(1 mark)
(1 mark)
 Question 8
(1 mark) must include asymptotes
b.
Now  so the gradient of the function f is greater than zero for all values of x.
(1 mark)
The shaded area above is equal to the shaded area shown in the diagram below on the graph of its inverse function, .
(1 mark)
(1 mark)
Area required is  square units.




(1 mark)
 Question 9
a.
The graph of  has vertical asymptotes at . It has a horizontal asymptote of .






(1 mark)
When  is the y-intercept.
When  and since there is no solution to this equation, there is no x – intercept.







(1 mark)
(1 mark)
a.  Method 1
(1 mark)
Method 2
(1 mark)
Test for a minimum.
So we have a minimum at .
Also 
The minimum for .
(1 mark)
(1 mark)
(1 mark)
Total 40 marks
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