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The linear transformation TR* — R* is represented by the matrix

1 5 2 6
2 0 -1 7
3 -1 -2 10
4 10 13 2

Find the dimension of the null space of T. [4]

The curveC is defined parametrically by

x=acost, y=asint, 0<tg

NI

T,

wherea is a positive constant. Find the area of the surface genmkevatenC is rotated through one
complete revolution about theaxis. [5]

Given that
a+B+y=0, ad?+B*+y*=14, o>+p3+y3=-18,

find a cubic equation whose roots aref, 7. [4]

Hence find possible values for, 3, 7. [2]

The curveC has polar equation

(i) Draw a sketch ofC. [2]

(i) Find the length ofC, correct to 3 significant figures. [4]

Let
N
n=1
Find S, in terms ofN, simplifying your answer as far as possible. [4]

S2N+1

NS

(3]

Hence write down an expression 18y, and find the limit, asN — oo, of

Write down all the 8th roots of unity. [2]

Verify that
(z-€%)(z-e"®) =22~ (2cosh)z + 1. [1]

Hence express® — 1 as the product of two linear factors and three quadratiofacwhere all
coefficients are real and expressed in a non-trigonometnmo. f [5]
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7  The curveC has equation

Xy + (x+Yy)° = 1.
. dy 5 .
(i) Show thatd—X =—gat the pointA (1, 0) onC. [3]
Py
(i) Find the value 0'37 atA. [5]
8 The sequence of real numbexs a,, a,, ... issuchthaa =1and

112
A1 = (an + g) '
whereA is a constant greater than 1. Prove by mathematical induthi, forn > 2,
a(n)
a =2,

where gn) = A"L. [6]

a
Prove also that, fon > 2, -1 5 2(A-1am), [3]

9 ltis given that

| = r(1+ x%) " dx,

0
wheren > 0.

(i) Show that
dgx[x(lJr ) = —(8n=-1)(1+x3) "+ 3n(1+3) ",

and hence, or otherwise, show that

2" 1
1 =3+ (1351 g
I 1
(i) By considering the graph gf= ——, show that, < 1. [2]
1+x3 1
53
(iii) Deduce that, < ==. [3]
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10 The curveC has equation
X% +2x-3
(AX+1)(x+4)’

whereA is a constant.

(i) Find the equations of the asymptotes®for the case wherg = 0. [4]

11
121 §

[3]

(i) Find the equations of the asymptote<®for the case wherg is not equal to any of1, O

(iii) SketchC for the case wherg = —1. Show, on your diagram, the equations of the asymptotes
and the coordinates of the points of intersectioCafith the coordinate axes. [4]

11 The linel, passes through the poiAy whose position vector isi 3- 5 — 4k, and is parallel to the
vector 3 + 4j + 2k. The linel, passes through the poiB; whose position vector isi2 3j + 5k,
and is parallel to the vectar-j — 4k. The pointP on Il and the pointQ on I2 are such thaPQ
is perpendicular to both andl,. The planell, containsPQ andl,, and the plan€l, containsPQ

andl,,.

(i) Find the length oPQ. [4]
(i) Find a vector perpendicular 1d, . [2]
(iif) Find the perpendicular distance frdsito I1, . [3]
(iv) Find the angle betweefl, andIL,. [3]
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12 Answer onlyone of the following two alternatives.

EITHER

The variabley depends o, and the variables andt are related by = €. Show that

dy dy 2 _
Xax T dt and X dx2  dt2  dt’ [l

(i) Given thaty satisfies the differential equation

2
4 23732’ + 16x3—§ + 25y = 50(nx) — 1,

find a differential equation involving onliyandy. [2]

(i) Show that the complementary function of the differential&gpn int andy may be written in

the form
Re 2 sin(2t + ¢),
whereR and¢ are arbitrary constants. [3]
(iii) Find a particular integral of the differential equatiortiandy. [3]
(iv) Hence find the general solution of the differential equatiorandy. [1]

OR

The matrixA hasA as an eigenvalue witk as a corresponding eigenvector. Show thaA ifs
non-singular then

(i) A =0, [2]

(ii) the matrixA™! hasA ! as an eigenvalue withas a corresponding eigenvector. [2]
The matriceA andB are given by
1 -1 2
A:(O -2 4) and B=(A+4)L
0O 0 -3

Find a non-singular matriR, and a diagonal matri®, such thaB = PDPL. [10]
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