1  Find the eigenvalues of the matrix
| 5 3)
3r —L¢

* Find also corresponding eigenvectors. (31

2  Given.that

! 1
C = J- (1~x)"cosxdx and S = j. (1 -x)"sinxdx,
0 ¢
show that, forn = 1,
C =unS,_

i}

, and S =1-nC . [3]

Hence find the value of §,, correct to 6 decimal places. (3]

3 GCiven that
s 4
SN = Z{{Zn— 1}',

show that

S, =N*(2N? - 1). [4])
Hence find
2N
> (2n-1y
=N+l
in terms of N, simplifying your answer. (3]

4  Find the general solution of the differential equation

dy _dy

—+2—=—+5y=15x+16. 6

qd Tk (6]
Show that, whatever the initial conditions, y ~ 3x + 2 when x is large and positive. [1]

£i0 ~The roots of the equation x* - 3x + 1 = 0 are denoted by «, B, y. Show that the equation whose roots

and positive a5
% g Y
0-2"B-2" y-2
is3y’ —9y? —3y+1=0. (3]

Find the value of

@ (&=2)(8-2)(r-2), e 31
(i) c(B-2)(y-2) +B(y -2 -2) + y{a - 2)(f - 2). [2]

S23LNIO2
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i1

The vectors a,a, 3, bl, l)21 b3 are given by

3 i 0 o 2 1

2 1 0 SR e -

Bl BT hal Mt b =1l B2=|o|" ®=}o

0 0 0 2 1 \ 1
The subspace of R* spanned by a;, a,, a, is denoted by V. and the subspace of R* spanned by
b,. b,. b, is denoted by V,. Show that V| and V, each have dimension 3. (3]
The set of vectors which belong to both V| and V, isdenoted by V,. Findabasisfor V,. ~ [2]

“The set of vectors which consists of the zero vector and all vectors which belong to only one of V|

and V2 is denoted by W.

(i} Write down two linearly independent vectors which belong to W, [2]
(ii) Show that W is not a linear space. 31
The line [, passes through the points with position vectors 2i + 5j ~ 4k and i + 2j — 3k. The fine L, has
equation r = —i - 2j - 11k + {5 + j + 2k). The line {, is perpendicular to ll and [, and passes through

the point with position vector i + 2j - 3k.

(i) Find the equation of the plane which contains El and 23, giving your answer in the form

ax+by+cz=d. [5]
(ii) Show that [, and [, intersect. (4]
(ii1) Find the shortest distance between I, and Z,. ' (2]

92311132
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