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1 Solve 5x + 3 < �3x − 1�. [4]

2 It is given that f�x� = 4 + 3
�
x, where x ≥ 0.

(i) State the range of f. [1]

(ii) State the value of ff�16�. [1]

(iii) Find f −1�x�. [2]

(iv) On the same axes, sketch the graphs of y = f�x� and y = f−1�x� and state how the graphs are

related. [3]

3 Given that z = 1 is the real root of the equation z3 − 1 = 0, find the two complex roots. [4]

4 (a) Sketch the graph of y = sec 1 for 0 ≤ 1 ≤ 20. [1]

(b) Solve sec 1 = cosec 1 for 0 ≤ 1 ≤ 20. [4]

5

x
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The diagram shows the curve with equation y = x3 + 2x2 − 13x + 10 and the tangent to the curve at the

point �2, 0�.

(i) Find the equation of this tangent and verify that the tangent intersects the curve when x = −6.
[4]

(ii) Calculate the exact area of the region bounded by the curve and the tangent. [6]
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6 Two straight lines have equations

r = −3i + 11j − 9k + ,�4i + 7j + 8k�
and

r = 21i + 2j + 15k + -�3i + j + 4k�.

(i) Show that the lines intersect and find the coordinates of their point of intersection. [5]

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

7 Find the coordinates of the two stationary points of the curve

9x2 + 4y2 − 6x − 4y = 34,

showing that one is a maximum and one is a minimum. [8]

8 (i) Using the quotient rule, show that
d

d1 �tan 31� = 3 + 3 tan231 for −1
6
0 < 1 < 1

6
0. [3]

(ii) Hence find the value of Ó
1
9
0

1
12
0
tan231 d1, giving your answer in the simplest exact form. [5]

9 (i) Find the coordinates of the stationary point of the curve with equation

y = ln x − kx, where k > 0 and x > 0,

and determine its nature. [4]

(ii) Hence show that the equation ln x − kx = 0 has real roots if 0 < k ≤ 1

e
. [2]

(iii) In the particular case that k = 1
3
, the equation ln x − kx = 0 has two roots, one of which is near

x = 5.

Use the Newton-Raphson process to find, correct to 3 significant figures, the root of the equation

ln x − 1
3
x = 0 which is near x = 5. [3]

(iv) Show that the equation ln x − kx = 0 has one real root if k ≤ 0. [3]

(v) Explain why the equation ln x − kx = 0 has two distinct real roots if 0 < k < 1

e
. [2]

10 (i) Using partial fractions, find the general solution of the differential equation

2
dy

dx
= y − y3 for 0 < y < 1,

giving your solution in the form y = f�x�. [9]

(ii) Determine lim
x→−∞ f�x� and lim

x→+∞ f�x�. [3]
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