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(i) Solve the equation 2 x − 1 = 3 x .

[3]

(ii) Hence solve the equation 25x − 1 = 35x , giving your answer correct to 3 significant figures.
[2]
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Find the exact value of Ó xe−2x dx.

[5]
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By expressing the equation cosec 1 = 3 sin 1 + cot 1 in terms of cos 1 only, solve the equation for
[5]
0Å < 1 < 180Å.
The variables x and y satisfy the differential equation

x

dy
= y 1 − 2x2 ,
dx

and it is given that y = 2 when x = 1. Solve the differential equation and obtain an expression for y in
terms of x in a form not involving logarithms.
[6]
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6

The curve with equation y = sin x cos 2x has one stationary point in the interval 0 < x < 12 0. Find the
x-coordinate of this point, giving your answer correct to 3 significant figures.
[6]

(i) By sketching a suitable pair of graphs, show that the equation

5e−x = x
has one root.

[2]

(ii) Show that, if a sequence of values given by the iterative formula
@ A
25
1
xn+1 = 2 ln
xn
converges, then it converges to the root of the equation in part (i).

[2]

(iii) Use this iterative formula, with initial value x1 = 1, to calculate the root correct to 2 decimal
places. Give the result of each iteration to 4 decimal places.
[3]

7

The equation of a curve is x3 − 3x2 y + y3 = 3.
(i) Show that

dy x2 − 2xy
.
= 2
dx
x − y2

[4]

(ii) Find the coordinates of the points on the curve where the tangent is parallel to the x-axis.
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Let f x =

4x2 + 12
.
x + 1 x − 32

(i) Express f x in partial fractions.

[5]

(ii) Hence obtain the expansion of f x in ascending powers of x, up to and including the term in x2 .
[5]
9

With respect to the origin O, the points A, B, C, D have position vectors given by
−−→
OA = i + 3j + 2k,

−−→
OB = 2i + j − k,

−−→
OC = 2i + 4j + k,

−−→
OD = −3i + j + 2k.

(i) Find the equation of the plane containing A, B and C, giving your answer in the form
ax + by + cz = d.
[6]
(ii) The line through D parallel to OA meets the plane with equation x + 2y − z = 7 at the point P.

Find the position vector of P and show that the length of DP is 2 14.
[5]
10

(a) Showing all your working and without the use of a calculator, find the square roots of the complex
number 7 − 6ï2i. Give your answers in the form x + iy, where x and y are real and exact. [5]
(b)

(i) On an Argand diagram, sketch the loci of points representing complex numbers w and z
such that  w − 1 − 2i = 1 and arg z − 1 = 34 0.
[4]

(ii) Calculate the least value of  w − z  for points on these loci.
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