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1 Solve the simultaneous equations

y − x = 5,

x2 + xy = 12. �5�

2 (i) Find the expansion of �2 + x�4. [3]

(ii) Write �2 + ïk�4 in the form p + qïk, where p and q are polynomial expressions involving integer

powers of k. [3]

3 (i) Write the expression 2x2 + 12x + 13 in the form a�x + b�2 + c, where a, b and c are constants to

be found. [3]

(ii) State a sequence of transformations that will transform the graph of y = x2 onto the graph of

y = 2x2 + 12x + 13. [4]

4 Find the equation of the normal to the curve y = 3x2 −
�
x − 20x + 45 at the point where x = 4. Give

your answer in the form ax + by = c, where a, b and c are integers. [8]

5 (i) Solve the equation e2x − ex − 6 = 0, giving your answer(s) in exact form. [4]

(ii) Find the range of values of h for which the equation e2x − ex + h = 0 has no real solutions. [3]

6 The temperature 1 ÅC of a substance undergoing a chemical reaction is modelled by the equation

1 = t2 − 32 ln t, where t is the time in minutes after the reaction begins (so that t > 0).

(i) Find the value of t for which the temperature is a local maximum or minimum, and state the

corresponding value of 1. [5]

(ii) Determine whether this value is a local maximum or a local minimum. [3]

(iii) State what the model predicts about the temperature for large values of t. [1]

7 (a) A curve satisfies
dy

dx
= 6x3 +

1

x2
and passes through the point �2, 20�. Find the equation of the

curve. [5]

(b) Find the area contained between the line y = x and the curve y = 4x − x2. [6]
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8 The line l
1
has equation 2x + 3y = 27. The points A �3, 7� and B �12, m� lie on l

1
.

(i) Show that the distance AB is 3ï13. [2]

(ii) The line l
2
is perpendicular to l

1
and passes through the point C �4, 2�. Find the equation of l

2
.

[3]

(iii) Find the coordinates of the point of intersection of l
1
and l

2
. [3]

(iv) Find the area of triangle ABC. [4]
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