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1  Find the Maclaurin’s series for tan <x+ %n) up to and including the term in x°. [5]

2 Acurve has equation y = coshx, for 0 < x < %

Find, in terms of 7 and e, the area of the surface generated when the curve is rotated through 27 radians
about the x-axis. [6]
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3 Find all the roots of the equation (w+ 1)6 = 1, giving your answers in the form x +1iy where x and y are
real and exact. [4]
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4  Find the solution of the differential equation

b
dx

x—+2y=¢"

for which y = 3 when x = 1. Give your answer in the form y = f(x). [8]
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5  The curve C has equation
Y+ @y+1)?=5.

d
(a) Show that, at the point (1,1) on C, Ey = —%.
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6  Find the particular solution of the differential equation

d’x dx _
a2 +8 ar +15x = 102 cos 3¢,
. _ _ dx _
given that, when t = 0, x = 1 and - 0. [11]
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n 5 22n+1 —
7 (a) ShowthatZz =E——Fforz#0,1.-1 2]

r=1
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(b) By letting z = cos @ +1sin6, show that, if sin@ # 0,

2 in(2n+1)0
142 cos(2r6) = %. 5]
r=1
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The diagram shows the curve y o] for x = 0, together with a set of n rectangles of unit

width. By considering the sum of the areas of these rectangles, show that

- 1 1,2 2 /2

E 7<ln<—+—n+— n +n+l>. [10]
Vit +r+1 3o

r=1
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9 Itis given that a is a positive constant.

(a) Show that the system of equations

ax+ QRa+5y+@+1)z=1,
—4y =2,
3y—z=3,

has a unique solution and interpret this situation geometrically. (3]
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The matrix A is given by
a 2a+5 a+1
A=|0 -4 0
0 3 -1
(b) Show that the eigenvalues of A are a, —1 and —4. [2]
(¢) Find a matrix P such that
a 0 O
A=P[0 -1 o0|P". [5]
0 0 -4
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(d) Use the characteristic equation of A to find Al [6]
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