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Question 1 (30 Marks)
a) Show that {4-!-31.&'}2 tan be written as 16 + kvx + 9x, where k is a

constant to be found (3 Marks)
b) Find [(4 + 3v%) dx | (6 Marks)
¢} The fanction f is defined hy

fix— Z:jf {xeR x> 1}

Find

B (6 Marks)

if) the range of f~1(x) (3 Marks)

ifijthe domain of f~!(x) ' (2 Marks}
d) Given f(x) = 2% + 322 + 5 find

) (4 Marks)

i) [ Foodx (6 Marks)
Question 2 {20 Marks)

a} Use calculus to show that the curve has a turning point P when x = y3

[5 Marks}
b] Find the x-coordinate of the other turning point @ en the curve, (3 Marks}
c} Find



(2 Marks)

Hence or otherwise, state with justification, the nature of each of these
turning points Pand 9. {4 Marks)
d} On the graph paper provided, sketch the curve ¢ (6 Marks)

Question 3 (20 Marks) _
A solid glass cylinder, which is used in an expensive laser amplifier, has a
volume of 75mem®. The cost of polishing the surface area of this glass
cylinder is £2 per cm® for the curved surface area and £3 per cm?” for the
circualar top and base areas. Given that the radius of the cylinder is r cm,

a) show that the cost of the polishing, £€, is given by

£ = 6rrt + 280
7

(10 Marks)

b) Use calculus to find the minimum cost of the polishing, giving your answer
to the nearest pound. (8 Marks)

¢) Justify that the answer that you have obtained in part (b) is a minimum,.

{2 Marks}
Question 4 {20 Marks)
a) Given f(x) = sin{2x?) determine f (x) (6 Marks)

1
b) Rind [ 10x (xf - 2} dx giving each term in its simplest form {6 Marks}



c¢) The Figure above shows a sketch of part of the curve € with equation
1
i 1ﬂx(x?—* 2).1’ =0

The curve ¢ siarts at the origin and crosses the x-axis at the point (4, 0].
The area, shown shaded in Figure, consists of two finite regions and is

bounded by the curve £, the x-axis and the line x = 9. Use your answer

from part (a) to find the total area of the shaded regions, (8 Marks)
Question 5 (20 Marks)
a) Given f{x) = 3xe"3, determine f KEd) (5 Marks)
b) On the graph paper provided, sketch the curve y = x* — 6x* + 5x
| (7 Marks)

) Use calculus to find the total area under the curve bounded by x = 0 and

x=12 (8 Marks}



