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1  Solve the equation |4 — 2¥| = 10, giving your answer correct to 3 significant figures. [3]
1
2 (i) Expand W in ascending powers of x, up to and including the term in x*, simplifying the
—4x
coefficients. [3]
1+2x

(ii) Hence find the coefficient of x? in the expansion of

V=160 .

w

The polynomial p(x) is defined by
p(x) = x* - 3ax + 4a,

where a is a constant.
(i) Given that (x —2) is a factor of p(x), find the value of a. [2]

(ii) When a has this value,
(a) factorise p(x) completely, [3]

(b) find all the roots of the equation p(x?) = 0. [2]

(1 +2i)?

4  The complex number u is defined by u = >3

(i) Without using a calculator and showing your working, express u in the form x + iy, where x and
y are real. [4]

(ii) Sketch an Argand diagram showing the locus of the complex number z such that |z — u| = |u].

[3]

The diagram shows the curve

1

— Qi Ctan l
y = 8sinzx — tan 5x

for 0 < x < m. The x-coordinate of the maximum point is ¢ and the shaded region is enclosed by the
curve and the lines x = o and y = 0.

(i) Show that ot = 37. [3]
(ii) Find the exact value of the area of the shaded region. [4]
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6  The equation of a curve is 3x* — 4xy + y* = 45.
(i) Find the gradient of the curve at the point (2, —3). (4]

(i) Show that there are no points on the curve at which the gradient is 1. [3]

7  The variables x and y are related by the differential equation

Q_6xe3x
dx 2o

It is given that y = 2 when x = 0. Solve the differential equation and hence find the value of y when
x = 0.5, giving your answer correct to 2 decimal places. [8]

1 2
8 The point P has coordinates (—1, 4, 11) and the line / has equation r = ( 3 ) + A ( 1 )

-4 3
(i) Find the perpendicular distance from P to /. [4]
(ii) Find the equation of the plane which contains P and [/, giving your answer in the form
ax + by + cz = d, where a, b, ¢ and d are integers. [5]
4x* +5x +3
9 By first expressing xz—x in partial fractions, show that
2x°+5x+2
Y4 £ 5043
T e =8—-1n9. [10]
0 2x°+5x+2

10 (i) Itis given that 2tan2x + 5tan’x = 0. Denoting tan x by #, form an equation in 7 and hence show
that either # = 0 or r = /(¢ + 0.8). (4]

(ii) Itis given that there is exactly one real value of 7 satisfying the equation 7 = /(7 + 0.8). Verify
by calculation that this value lies between 1.2 and 1.3. [2]

(iii) Use the iterative formulaz  , = v (z, +0.8) to find the value of 7 correct to 3 decimal places. Give
the result of each iteration to 5 decimal places. [3]

(iv) Using the values of 7 found in previous parts of the question, solve the equation
2tan2x + Stan’x = 0

for—-r<x< . [3]
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