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Question 1 (4 marks)

a.

b. f ′(x) = 2x
2
sec

2
(2x) + 2x tan(2x) M1

Question 2 (5 marks)

a.

correct shape A1
correct asymptotes labelled at x = –1, y = 1 A1

correct intercepts labelled at (0, –1) and (1, 0) A1
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b.

Question 3 (3 marks)

2(24b) + 7(22b) = 4     let u = 22b

22b = 2–1, A1

Note: Students must disregard the incorrect solution to get full marks.

Question 4 (2 marks)

Alternatively:
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Question 5 (3 marks)

M1

substitute into original equation 

A1

a = –6, b = 1, c = 7 must state values for all of a, b, and c A1

Question 6 (3 marks)

M1
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A1

Question 7 (4 marks)

a. f ′(x) = cos(2x) – 2xsin(2x) A1
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b.

Question 8 (4 marks)

a.

b.
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Question 9 (12 marks)

a. i.

ii.

b. maximum rate when R ′(t) = 0 M1

A1

c.

d. At t = 10, 

∴yes, overflows as only 810 cm3 removed A1
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