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1 (a) Show that x + 1 is a factor of 4x3 + 8x2 + x − 3. [2]

(b) Hence solve the equation 4x3 + 8x2 + x − 3 = 0. [4]

2 In an arithmetic progression, the first term is 32, the last term is 14 and the sum of the terms is 299.

Find the number of terms and the common difference. [4]

3 Functions f and g are defined for all real values of x by f�x� = x2 + 2 and g�x� = 3x + 5.

(a) State the range of f and the range of g. [2]

(b) Find the value of gf�4�. [2]

(c) State, with a reason, which of f and g does not have an inverse. [1]

4 Solve the equation cos 21 = 2 cos1 for 0Å < 1 < 360Å. [5]

5 A curve is given parametrically by x = 3t − ln�3t�, y = t3 − ln�t3�, where t > 0. Find the exact value

of t at the point on the curve at which the gradient is 3. [5]

6 (a) Find Ó xe2x dx. [3]

(b) Determine, in exact form, Ó 1
6
π

1
12
π cos

2�3x� dx. [5]

7 (a) Expand
1�

1 + 2x
as a series of ascending powers of x, up to and including the term in x3. Express

each coefficient in its simplest form. [4]

(b) Hence determine the coefficient of x2 in the expansion of
�2 − 3x�2�
1 + 2x

. [3]

8 (a) Express
2x2 + 1

x�x − 1�2
as the sum of three partial fractions. [5]

(b) Hence show that Ô 4

2

2x2 + 1

x�x − 1�2
dx = p + lnq, where p and q are integers to be found. [5]
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9 (a) Give full details of a sequence of transformations which maps the graph of y = ex onto the graph

of y = e2−x. [2]

(b) Sketch, on the same diagram, the graphs of y = e2−x and y = ln�x + 1�, and hence show that the

equation e2−x = ln�x + 1� has only one root. [3]

(c) This root may be found using the iterative formula x
n+1 = 2 − ln

�
ln�x

n
+ 1�

�
. Using a starting

value of 1.5, and showing the result of each iteration, find the value of this root correct to

3 significant figures. [3]

10 The equation of a curve C is x2 + 2xy + 3y2 = 18.

(a) Show that the equation of the normal to C at the point �5, −1� can be written as x = 2y + 7. [6]

(b) Find the exact coordinates of the point where this normal meets C again. [4]

11 The fixed line L has vector equation r =
`

2−4
5

a
+ ,

`
4

1

1

a
.

For each value of the parameter t, the lineM�t� is given by the equation r =
`
7

1

2

a
+ -

`
3

2

t

a
.

(a) Determine the value of t for which

(i) L andM�t� are perpendicular; [2]

(ii) L andM�t� intersect. [5]

(b) The point P �30, 3, 12� is on L and the lineM�−1� has equation r =
`
7 + 3-
1 + 2-
2 − -

a
.

The point Q lies onM�−1�.
(i) Show that �PQ�2 = 14-2 − 126- + 633. [2]

(ii) Given now that Q is the point onM�−1� which is closest to P, find the coordinates of Q.

[3]
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