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Given that

Cn_r _ C{n+lJ_r$

N
f1nd i, 1N terms of & and 1.
n=l1
Hence determine the sel of values of x for which the infimite seres

H|+H3+I£3+

is convergent and give the sum Lo infinity for cases where this exists.

The equation

3 il
AV AT +dr—2=0,

where A is a constant, has roots «. B, ¥, 8. Find a polynomial equation whose roots are

IR
R

Giiven that
SR IR b Lol d
o ; =t =+ —
i/ al ﬁ iz -

find the valuc of A,

It is given that, fora =0, 1, 2, 3, ...,
a, = 17" +3(9)" + 20,

Simphly a,

It is given that, for s = 0,

] a
I = J X" dr
n 0

{i) Find '{1 in torms of .
(i} Show that

n+ 1
w2 T 2 n el

(i1} Find Ii in lerms of e.

-« , and hence prove by induction that «  1s divisible by 24 for all n 2 0.

[3]

[
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L

The curve € has polar equadion r@ = 1, for 0 < 6 =< 2.

sin @

(i) Use the fact chag tends to 1 as 6 tends to 0 to show that the line with camesian equatio

is an asymptote to €.
(ii} Sketch C.
The points P and @ on C correspond 1o 8 = érr and 8 = %n’ respectively.
{iii} Find the arca of the sector QPQ, where €@ is the origin. 13]
(iv) Show that the length of the arc P is

J" “;(]_";ah)dev [2]

T
-]

o

A curve has equation Mewtovisys

dy
{i) Show that there is no point of the curve at which % =0 [4]
y
L dy 'y .
(ii} Find the values of — and 1 = at the point {1, -1). [5]
1v Lv=

(Given that z = cos @ + 1sin 0, show that

i z—%:ZisinG. (1

iy 2" + 27" = 2cosnd. (2]

Hence show that

) 1 A . g
sin” 0 = 5(10—15¢0s 26 + 6 cos 46 — cos 68). [3]

. . o 0 i b -
Find a similar expression for cos” 8, and hence express cos” 8 — sin” @ in the form a cos 26 + b cos 68.

[3]

The value of the assets of a large commercial organisation at lime . measured in years. is 3 IGS_‘;,-' +10%).
The variables ¥ and r are related by the ditferential equation

Sy _dv .
— +5— +6y=15¢c0s3¢f - 3sin3s.
dr- dr
. . o dy
Find v in terms of 7, given that v = 3 and ? =-2whenr=1. (9]
¢

Show that, for large values of £, the value of the assets is less than $39.5 x 10% for about a third of the
time. 13]
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9  The planes I1 and I1,, which meet in the line {, have vector equations
r=2i+4j+6k+ 6 (2i+3K)+ ¢ {-4) +5k),
r=Zi+4j+ 6k +6,(3j+ k) +9,(-1+] +2k),

respectively. Find a vector equation of the line { in the form r = a + ¢b.

Find a vector equation of the plane IT, which contains / and which passes through the point with
position vector 4i + 3j + 2k. Find also the equation of I, in the form ax + by + ¢z = d. 14]

Deduce, or prove otherwise, that the system of equations

v — 5y —4z = -32,
Sy - v+ 3z =24,
Ox — 2y + 5z =40,

has an infinite number of solutions. [3]

10 The linear transformation T : B! — R is represemied by the matnx H, where

1 2 -3 -5
-1 4 5 I
H = 23 0 -3
-3 5 7 2
(i) Find the dimension of the range space of T. [3]
(ii) Find a basis for the null space of T. [3]
(iii} N is given that x satislies the equation
2
Hx = _1?
—15
Using the face that
1 2
=3 —10
H 1] -1 |
=2 -5
find the least possible value of [x|. (7]

Ry

~

2,22
[For the vector X = x| = V] g + g+

L)

Ay
Rl

-
e —
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11 Answer oaly one ol the following two altematives.

EITHER

The vector e is an eigenvector of the square matrix G. Show that
(i} ¢ s an eigenvector of G+ AL where & 1s a sealar and I is an identity mateix,

- . . ‘i
(if) e is an cigenvector of G-,

A . A - - A 3
Firdl the eigenvalues, and corresponding eigenvectors, of the matrices A and B, where

3 =3 0 -5 -3 ¢
A:( I 0 1) and B=( - 1), [9]
-1 32 I 3 -6

OR

The curve € has eguation
o (x—a){x—£)
Y= X—

where ¢, &, ¢ are constants, and it is given that G < a < b < ¢.

(i) Express v in the form

r+P+ © .

N =
giving the constants P and € in terms of ¢, D and «. [3]
(i) Find the cquations of the asympiotes of C. [2]
{iii} Show that " has two stationary points. (5]

(iv) Given also that & + & > ¢, sketch €, showing the asymptotes and the coordinates of the points of
intersection of C with the axes. [4]
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