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Question 1 (4 marks)
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As  

A1

When  M1

So A1

Question 2 (3 marks)

M1

 or A1

A1

Question 3 (5 marks)

a.

b.

So  (purely imaginary) or  (purely real). A1
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Question 4 (3 marks) 

A1

Using  with  gives  (N). M1

(Alternatively: 

Rearranging  to make m the subject with  we obtain A1

Question 5 (5 marks)

a. A1

Using  we obtain M1

So A1

b. Differentiating  we obtain  and A1

Substituting  into  we obtain A1

Hence it is verified.

Question 6 (3 marks)

a.

all five roots plotted correctly A1

b. M1

So A1
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Question 7 (6 marks)

M1 A1

Note: The M1 is for using 

M1 A1

Note: The M1 is for attempting integration by substitution on both terms.

M1 A1

Note: The M1 is for substituting and attempting to evaluate.

Question 8 (5 marks)

a.

A1

b.  and A1

A1

The particle moves in such a way that it always makes a fixed angle with the  direction.
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Question 9 (6 marks)

a. Calculating the discriminant of the quadratic denominator, we obtain 

So the graph of f has no vertical asymptotes.

b. The axis of symmetry is  and so A1

Let the required area be A square units, where 
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