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1  Solve the equation
In(1+e72%) =2,

Give the answer correct to 3 decimal places. [3]
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2 (a) Expand V1 +6xin ascending powers of x, up to and including the term in x>, simplifying the
coeflicients. [4]
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3 The variables x and y satisfy the relation 2¥ = 3'72*,

(a) By taking logarithms, show that the graph of y against x is a straight line. State the exact value
of the gradient of this line. [3]

(b) Find the exact x-coordinate of the point of intersection of this line with the line y = 3x. Give your

|
answer in the form %, where a and b are integers. [2]
n
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(a) Show that the equation tan(6 + 60°) = 2 cot 6 can be written in the form

tan>0 +3v3tan 6 -2 = 0. [3]
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(b) Hence solve the equation tan(6 + 60°) = 2 cot 6, for 0° < 6 < 180°. [3]
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P
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0 X
The diagram shows the curve with parametric equations
xXx=tanf, y= cos?#,
1 1
for —5n < 6 < 5m.
(a) Show that the gradient of the curve at the point with parameter 6 is —2 sin 6 cos® 6. [3]
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The gradient of the curve has its maximum value at the point P.

(b) Find the exact value of the x-coordinate of P. [4]
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6  The complex number u is defined by
7+1

M—ﬁ.

(a) Express u in the form x + iy, where x and y are real. [3]

(b) Show on a sketch of an Argand diagram the points A, B and C representing u#, 7 +iand 1 —1i
respectively. [2]
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(¢) By considering the arguments of 7 +1i and 1 — i, show that

tan™! (%) = tan™! (%) + %n. [3]
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7  The variables x and 7 satisfy the differential equation
dx
e’ — = cos> 2x,
dr
for r > 0. It is given that x = 0 when ¢ = 0.

(a) Solve the differential equation and obtain an expression for x in terms of 7. [7]
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With respect to the origin O, the position vectors of the points A, B, C and D are given by

OA:(l), OB:(—l), oC = 1) and OD:(2).
2 3

5 1
(a) Show that AB =2CD. [3]
(b) Find the angle between the directions of Xé and €D> [3]
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(c) Show that the line through A and B does not intersect the line through C and D. [4]
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Tx + 18

P el = e

(a) Express f(x) in partial fractions. [5]
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2

(b) Hence find the exact value of J f(x) dx. [6]
0
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10

! i

The diagram shows the curve y = yxcosx, for 0 < x < %n, and its minimum point M, where x = a.
The shaded region between the curve and the x-axis is denoted by R.

1
(a) Show that a satisfies the equation tana = 33" [3]

1
(b) The sequence of values given by the iterative formulaa, , =7+ tan”! ( PR ), with initial value

an

X, = 3, converges to a.

Use this formula to determine a correct to 2 decimal places. Give the result of each iteration to
4 decimal places. [3]
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(¢) Find the volume of the solid obtained when the region R is rotated completely about the x-axis.
Give your answer in terms of 7. [6]
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