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1 (a) Express x2 + 6x + 4 in the form �x + a�2 + b where a and b are integers. [l]

(b) State the coordinates of the turning point of the curve y = x2 + 6x + 4.

Hence sketch the curve. [2]

2 The terms of an arithmetic progression are u
1
, u

2
, u

3
, … and the sum of the first n terms of the

progression is S
n
.

The values of u
1
and u

2
are 100 and 97.5 respectively.

(a) Find the largest value of n such that u
n
> 0. [3]

(b) Hence find the largest positive value of S
n
. [2]

3 In triangle ABC, AB = 7 cm, BC = 12 cm and angle ABC = 120Å.
(a) Find the area of triangle ABC. [2]

(b) Find AC. [2]

4 (a) Given that f�x� = �
1
2
x − 1

�
and gf�x� = �

1
2
x − 1

�4 − 2, write down g�x�. [1]

(b) For y = �
1
2
x − 1�4 − 2, find

dy

dx
.

Hence find the tangent to the curve y = �
1
2
x − 1�4 − 2 at the point �4, −1�. [3]

5 Show that the exact value of Ó 1

0

xe−x dx is e − 2

e
. [5]

6 It is given that 2 and 3 + i are roots of the equation z3 + az2 + bz − 20 = 0 where a and b are real

numbers.

(a) Write down the third root. [1]

(b) Find a and b. [4]

7 Let f�x� = 1

x
. Use differentiation from first principles to find an expression for f ′�x�. [5]

8 Solve the equation log
3
�x2 − 3x − 10� = 1

2
log

3
9 + log

3
�x + 2�. [5]
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9 In the binomial expansion of �1 + 2x�p, the coefficient of x is twice the coefficient of x3. The coefficient

of x2 is negative.

(a) Find p. [7]

(b) State the range of values of x for which the expansion of �1 + 2x�p is valid. [1]

10 Two straight lines have equations

x − 1

2
= y − 2

1
= z − 3

2
and

x

4
= y − 1

−1 = z − 1.5

1
.

(a) Show that the lines intersect and find the coordinates of their point of intersection. [6]

(b) Find the acute angle between the lines. [3]

11 (a) Prove that tan 15Å = 2 − �
3. [5]

(b) Solve the equation cos�x + 1
6
π� cos�x − 1

6
π� = cos 2x for 0 ≤ x ≤ π. [8]

12 Biologists decided to stock a lake with salmon. The lake contained no salmon before it was stocked.

The biologists suggested that the rate at which the population of the salmon stock would grow could

be modelled by the differential equation

12 000
dP

dt
= kP�12 000 − P�

where P is the number of salmon in the lake, k is a constant to be determined and t is time measured

in years.

The biologists initially stocked the lake with 500 salmon and estimated that the number of salmon

had reached 2000 after 3 years.

(a) Solve the differential equation to show that

P = 12 000

1 + 23e−kt

where k = 0.509 correct to 3 significant figures. [12]

(b) State the maximum number of salmon which the lake is expected to support and justify your

answer. [2]
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