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1 Solve the equation �3x − 1� = �2x + 5 �. [3]

2 (i) Find Ó a

0

�e−x + 6e−3x�dx, where a is a positive constant. [4]

(ii) Deduce the value of Ó ∞

0

�e−x + 6e−3x�dx. [1]

3 A curve has equation

3 ln x + 6xy + y2 = 16.

Find the equation of the normal to the curve at the point �1, 2�. Give your answer in the form

ax + by + c = 0, where a, b and c are integers. [7]

4 (a) Find the value of x satisfying the equation 2 ln�x − 4� − ln x = ln 2. [5]

(b) Use logarithms to find the smallest integer satisfying the inequality

1.4y > 1010. �3�

5

x

y

O

M

The diagram shows part of the curve

y = 2 cos x − cos 2x

and its maximum point M. The shaded region is bounded by the curve, the axes and the line through M

parallel to the y-axis.

(i) Find the exact value of the x-coordinate of M. [4]

(ii) Find the exact value of the area of the shaded region. [4]
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The polynomial p�x� is defined by

p�x� = x4 − 3x3 + 3x2 − 25x + 48.

The diagram shows the curve y = p�x� which crosses the x-axis at �!, 0� and �3, 0�.

(i) Divide p�x� by a suitable linear factor and hence show that ! is a root of the equation

x = 3
��16 − 3x�. [5]

(ii) Use the iterative formula xn+1
= 3
��16 − 3xn� to find ! correct to 2 decimal places. Give the result

of each iteration to 4 decimal places. [3]

7 (i) Express 5 cos 1 − 12 sin 1 in the form R cos�1 + !�, where R > 0 and 0Å < ! < 90Å, giving the

value of ! correct to 2 decimal places. [3]

(ii) Hence solve the equation 5 cos1 − 12 sin 1 = 8 for 0Å < 1 < 360Å. [4]

(iii) Find the greatest possible value of

7 + 5 cos 1
2
& − 12 sin 1

2
&

as & varies, and determine the smallest positive value of & for which this greatest value occurs.

[4]
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