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Throughout the paper the logarithmic notation used is Inz where it is noted that Inz = log_z
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1 (a) Solve
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(b) Write in partial fractions
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Use Simpson’s rule with four strips to find an approximate value for
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3 (a) (i) Using the binomial theorem, expand

(1-2x)7*
in ascending powers of x, up to and including the term in x> [4]
(ii) State the range of values of x for which this expansion is valid. [1]
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(b) The number of bacteria in a Petri dish can be modelled by the equation
N =N,k

where N is the number of bacteria present after # seconds and N, is the initial
number of bacteria.

(i) Ifittakes 10 seconds for the number of bacteria to double, find the value of k.
[4]

(i) Given thatat¢=0, N,= 3000, find the number of bacteria that will be present
after two minutes. [1]
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4 (i) Differentiate cot’ x [3]
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(ii) Differentiate x%e > [4]
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(iiii) Differentiate 12_x [3]
nx
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5 (a) Find a Cartesian equation for the curve given parametrically by
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x=sinf+3 y=2cos 6 [4]
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(b) Solve
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6 (a) Integrate
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7 (a) Show that
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(b) Part of a metal sculpture can be modelled as the area bounded by the curve

y= sec?2x and the lines x = % and y = 1 as shown shaded in Fig. 1 below.
y /

Fig. 1

Using calculus, find the area of metal required. [5]
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8 (a) (i) A curve has equation

11315

y=In(1 — cos®x)

Show that the gradient of this curve at any point (x, y) is 2 cot.x. [4]
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(ii) Hence find the exact equation of the normal to the curve at the point where

3 [4]
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(b) On the axes below sketch the graph of y =1In |x — 1| [3]
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