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The roots of the cubic equatiod — 7x* + 2x — 3 = 0 area, 3, y. Find the values of
(i) o+ p%+ 7% [2]
(i) o2+ B3 +7y3. [3]

Prove, by mathematical induction, that, for integees 2,

4" > 2" 4+ 3" [5]

Given that {r) = _ show that

T (r+1)(r+2)°
f(r -1 —f(r) = ———— 2]
Trr+)(r+2)°
X 1
Hence flnd; D2 [3]
Deduce the value oi ; [1]
et r(r+1)(r +2)

The curveC has polar equation= 2 + 2 cosb, for 0< 0 < n. Sketch the graph df. [2]
Find the area of the regidR enclosed byC and the initial line. [4]

The half-line6 = %n dividesRinto two parts. Find the area of each part, correct to 3 decimal places.

[3]

A matrix A has eigenvaluesl, 1 and 2, with corresponding eigenvectors

) ()= ()

respectively. FindA. [9]

Write down the values o, in the interval 0< 6 < 2x, for which co9 +isin @ is a fifth root of unity.

[2]

By writing the equatior(z + 1)° = z° in the form
5
(z + 1) _1
zZ

kz
5

show that its roots are

_%{“icot( )} k=1, 2,3, 4. [7]
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7  The linear transformations, TR* — R* and T,: R* — R* are represented by the matrices

1 1 1 4 1 1 1 -1
2 1 4 11 2 3 0 1

Mi=ls 4 1 of 2 M=|g 4, 1 o
4 -3 18 37 4 5 2 0

respectively. The null space of s denoted by, and the null space ofTis denoted byK,. Show
that the dimension df, is 2 and that the dimension &, is 1. [5]

p
Find the basis oK, which has the forrJ (:E : 1 and show thakK, is a subspace df,. [5]
0

l J

8 Find the particular solution of the differential equation

dy

R O wnw =

2

dy

a4 el — 52X
dx2+2dx+5y 10e,
. dy
given thaty = 5 andd—X =1 whenx = 0. [11]
9 The curveC has equation
2+ 2x+3
O X2+2
Show that, for alk, 1<y < g [4]
Find the coordinates of the turning points Gn [3]
Find the equation of the asymptote ©f [2]

Sketch the graph o, stating the coordinates of any intersections withyfaxis and the asymptote.

[2]

10 The curveC has equation

3
X\ 2
y=2(3)"
where 0< x < 3. Show that the arc length &fis 2(2v/2 - 1). [4]

Find the coordinates of the centroid of the region enclose@ litie x-axis and the linex = 3. [7]
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11 Answer onlyone of the following two alternatives.

EITHER
Show that
V3
J e‘sinxdx = 1+eﬂ. [4]
0 2
Given that
I, = J e sin"xdx,
0
show that, fom > 2,
T
|, =n(n-1) J ecogxsin?xdx-nl
0
and deduce that
(M + 1)l =n(n-1)I_,. [6]

A curve has equatioy = esin’x. Find, in an exact form, the mean valueyobver the interval
os<x<m. [4]
OR
The position vectors of the poings B, C, D are

2i+4j-3k, -2i+5) -4k, i+4j+k, i+5j+mk,

respectively, wheren is an integer. It is given that the shortest distance between the line through

A andB and the line througiC andD is 3. Show that the only possible valuerofis 2. [7]
Find the shortest distance Dffrom the line throughA andC. [3]
Show that the acute angle between the plah€B andBCD is cos‘l(\/—ls). [4]
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