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1. f(x)=x>+x3—12x> -8, xeR
(a) Show that the equation f(x) = 0 can be written as
3)
(b) Use the iterative formula
'xn+1 =
with x; = 2, to find x, x, and x, giving your answers to 3 decimal places.
3
The equation f(x) = 0 has a single root, a.
(c) By choosing a suitable interval, prove that o = 2.247 to 3 decimal places.
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2. The curve C has equation
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(a) Find ay in terms of x and y.
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d
(b) Hence find the exact coordinates of the points on C for which ay =0
(6)
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3. The number of bacteria in a liquid culture is modelled by the formula

N =3500(1.035), t>0

5
O

X
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25K

where N is the number of bacteria ¢ hours after the start of a scientific study.

O 0090,
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i

(a) State the number of bacteria at the start of the scientific study.
1)

(b) Find the time taken from the start of the study for the number of bacteria to reach
10 000

Give your answer in hours and minutes, to the nearest minute.

(C))

(c) Use calculus to find the rate of increase in the number of bacteria when ¢ = 8
Give your answer, in bacteria per hour, to the nearest whole number.
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6. yA
Not to scale
C
R
o T ’;f
Figure 1
Figure 1 shows a sketch of the curve C with equation y =2e*+/sinx, 0 < x < 7
The finite region R, shown shaded in Figure 1, is bounded by the curve and the x-axis.
(a) Complete the table below with the value of y corresponding to x = E, giving your
answer to 5 decimal places. 2
0 T T 3
x 4 2 4 d
y 0 0.76679 0.15940 0
1)
(b) Use the trapezium rule, with all the values of y in the completed table, to obtain an
estimate for the area of the region R. Give your answer to 4 decimal places.
3
. - d
(c) Given y =2e*Vsinx, find 2 for 0 <x<m.
dx 3
3
The curve C has a maximum turning point when x = a.
(d) Use your answer to part (c) to find the value of a, giving your answer to 3 decimal
places.
3
. J
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7. (a) Use the binomial series to expand

i
(2= 3x) <3
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in ascending powers of x, up to and including the term in x?, giving each term as a
simplified fraction.

©))

f(x) = ﬂ where £ is a constant and |x| < %

- (2-3x)

Given that the series expansion of f(x), in ascending powers of x, is

%+Ax+ﬂx2+---

where A4 is a constant,

(b) find the value of £,
(2)
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Figure 2 shows a sketch of part of the curve C with parametric equations
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12. Relative to a fixed origin O, the lines /, and /, are given by the equations
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where A and p are scalar parameters.
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The lines /, and /, intersect at the point A.

(a) Write down the coordinates of 4.
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Given that the acute angle between /, and [, is 0,
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