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It is given that

1 -1 -2
A:(o > 1).
0O 0 -3

Write down the eigenvalues of A and find corresponding eigenvectors.

Theintegral 1 , where nis anon-negative integer, is defined by

1 3
I :J Xe ™ dx.
0

By considering %((x”*le‘xs) or otherwise, show that

3l n+1)l -e™.

n+3:(

Hence find I6 in terms of e and IO.

Verify that if
v,=n(n+1)(n+2) ... (n+m),

then
Vi, —V,=(M+)(n+1)(n+2) ... (n+m).
Given now that
u =M+1(n+2) ... (n+m),
N

find ) u, interms of mand N.
n=1

Prove by mathematical induction that, for al positive integers n, 10°" + 13" is divisible by 7.

Show that if a # 3 then the system of equations

2X+ 3y + 4z = -5,
4x + 5y — z =5a+ 15,
6Xx+8y+az=b-2a+ 21,

has a unique sol ution.

Given that a = 3, find the value of b for which the equations are consistent.

© UCLES 2006 9231/01/0/N/06

[5]

[3]

[2]

[2]

(3]

[5]

(3]
[3]



6 Theroots of the equation
X+x+1=0
are o, B, y. Show that the equation whose roots are

do+1 4B+1 4dy+1
o+1’ B+1° y+1

isof theform

Y +py+q=0,
where the numbers p and q are to be determined. [5]
Hence find the value of
4o+ 1 ”+ 48 +1 ”+ 4y +1\"
o+1 B+1 y+1 )"’
forn=2andforn=3. [4]
7  Thecurve C has equation
r =10In(1+ 0),
where 0 < 6 < 2. Draw asketch of C. [2]

Use the substitution w = In(1 + 6) to show that the area of the sector bounded by the line 6 = %n and
the arc of C joining the origin to the point where 6 = %n is

50(b? — 2b + 2)€® — 100,

whereb =In(1 + %n). [6]

8 Giventhat

d’y dy AY\2 | o4
zf@ + 12y3$( + GyZ(&) +17y* = 13e

and that v = y*, show that

d>v  _dv 4

— + 6— = 26e . 4

dx2+6dx+34v 6e [4]
Hence find the general solution for y in terms of x. [5]

9 With O asorigin, the points A, B, C have position vectors

i, 1+j, i+j+2kK
respectively. Find a vector equation of the common perpendicular of the lines AB and OC. [6]
Show that the shortest distance between the lines AB and OC is % V5. [2]

Find, in the form ax + by + cz = d, an equation for the plane containing AB and the common
perpendicular of the lines AB and OC. [3]
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10 Thecurve C has equation
y =X+ Asin(X+Y),

where A is a constant, and passes through the point A (%n %n) Show that C has no tangent which is
paralél to the y-axis. [5]

Show that, at A,
dZ
&2’ =2-La(d-m)(n+2)7 5]
11 Provede Moivre'stheorem for a positive integral exponent:

for all positive integersn, (cos6 +isin®)" = cosnd +isinné. [5]

Use de Moivre's theorem to show that

cos76 = 64cos’ 6 — 112¢os° 6 + 56 cos’ 6 — 7cos6. [4]

Hence obtain the roots of the equation
128x" — 224x° + 112X — 14x+1=0

in the form cosqr, where q is arational number. [4]
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5
12 Answer only one of the following two alternatives.

EITHER

The curve C has equation

X +ox+1
- 2x+3
where g is a positive constant.
(i) Obtain the equations of the asymptotes of C. [3]
(i) Find the value of g for which the x-axis is atangent to C, and sketch C in this case. [4]

(iii) Sketch C for the case g = 3, giving the exact coordinates of the points of intersection of C with
the x-axis. [3]

(iv) Itisgiventhat, for al values of the constant 4, the line
_ 3, , 1
y=2AX+3A+35(q-23)

passes through the point of intersection of the asymptotes of C. Usethisresult, with the diagrams
you have drawn, to show that if A < % then the equation

X2+ ox+ 1
2X+ 3

has no real solution if g has the value found in part (ii), but has 2 real distinct solutionsif g = 3.
[4]

3; . 1
=AX+ 34 +35(q-23)

OR
The curve C has equation
y= 5 — %xg +A,
where A > 0and 0 < x < 3. Thelength of C isdenoted by s. Provethat s=2+/3. [4]

The area of the surface generated when C isrotated through one revolution about the x-axisis denoted
by S. Find Sinterms of 1. [5]

The y-coordinate of the centroid of the region bounded by C, the axes and the line x = 3 is denoted by

3
h. Given that J Y2 dx = g + S—g?’x + 312, show that
0
.S
A R T AT (5]
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