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1 Sketchthe graph of y = secx, for 0 < x < 2. [3]

2  Solvetheinequality |2x+ 1| < |X]. [4]

3 Findthegradient of the curve with equation

2 — 4xy + 3y* = 3,

at the point (2, 1). [4]
4 (i) Show that if y = 2%, then the equation
2-27%=1
can be written as a quadratic equationinyy. [2]
(ii) Hence solve the equation
2X-27%=1. [4]
5 (i) Provetheidentity
sin®6 cos’ 0 = 3(1 - cos46). [3]
(ii) Hence find the exact value of
1
§TL'
J sin?@ cos® 6 do. [3]
0

6 Giventhaty = 1 when x = 0, solve the differential equation

d_y 3 v+l
dx 2
obtaining an expression for y in terms of x. [6]

7 (i) The equation x° + x+ 1 = 0 has one real root. Show by calculation that this root lies between
—~1andO. [2]

(ii) Show that, if a sequence of values given by the iterative formula

-1

He1 T 32+ 1
converges, then it converges to the root of the equation given in part (i). [2]

(i) Usethisiterative formula, withinitial value x; = —0.5, to determine the root correct to 2 decimal
places, showing the result of each iteration. [3]
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3
8 (i) Find the roots of the equation z? — z + 1 = 0, giving your answers in the form x + iy, where x and
y arereal. [2]
(ii) Obtain the modulus and argument of each root. [3]
(iii) Show that each root also satisfies the equation z° = —1. [2]
X% +7x-6
9 Letf(x)

T X—D(x-2)(x+ 1)’
(i) Expressf(x) in partial fractions. [4]
(i) Show that, when x is sufficiently small for x* and higher powers to be neglected,

f(x) = -3+ 2x— 3¢ + I, [5]

10

. Inx . . : .
The diagram shows the curvey = 2 and its maximum point M. The curve cuts the x-axis at A.

(i) Write down the x-coordinate of A. [1]

(ii) Find the exact coordinates of M. [5]

(iii) Use integration by parts to find the exact area of the shaded region enclosed by the curve, the
x-axisand thelinex = e. [5]

11 Withrespect to the origin O, the points P, Q, R, Shave position vectors given by
OP=i-k, OQ=-2+4j, OR=4i+2+k, OS=3i+5 —6k.

(i) Find the equation of the plane containing P, Q and R, giving your answer in the form
ax+by+cz =d. [6]

(i) The point N isthe foot of the perpendicular from Sto this plane. Find the position vector of N
and show that the length of SN is 7. [6]
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