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Find the eigenvalues of the matrix

(i _?)

Find also corresponding eigenvectom.

Given thal
rI

c. = I (1 - x)" cosx<tx and s. = f i, - *,'sinx dx,-!r 
Jrf ' ' t, Jft

show that, frrr n ) l,
/1 _ .-{ir- -rrr arrd .1 =i-itC!t il-l 4 fl-l

Herce lind the value of ,1., coi-recl to 6 decimal places.

Given that

shorv that

N

S, = f(zn- [)],
rr= 1

s,v = N2(2'lr'- t)'

Hence find
2/{

f, tz"-r)'
rt=N+t

il terms of I/, simplifying your answer.

Find the general solution of the differenrial equation

d2v dv
*+Za+53l=15x+16.(lr ctx

Show thar, whatever the inirial conditions, .I a: 3x + 2 when x is Iarge ancl positivc.

5 , The roots of rhe equation x3 - 3x2 + I = 0 are denoted by a, F, y. Show that [he equation *,hose roots
are

is31'3 -gf -31,+l=0.

Find the vulue of

(i) (rr -21(F - 2){y -zl,

d,fiy;-'fr'T:1

(iii cr(p -z)(:t -2) + fi(^r - z)ta -21 + y{a- 2)(F - 2).
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The vectors 11, a7, tj, bt, b2, b3 arc given by

",=(i) .,=(i) .,=fi) ',=(i) ,,=(il 
"=(i)

The subspace of R4 spanncd hy a' a2. fl3 is derroted by V,, and the subspace of Ra spanned by

bt, bz, b, lsdenotcd by Vr. Showthat U, and V, each havcdimension3. 131

The set of vectors which belong to both V, and V, is derroted by V.. Find a basis for V., . tzl

The set of vectors whictr cc+nsists of the zero ve,ctor and atl vectors rvhich belong to only one of Y,
and Vris denoted by !V"

(i) Writc down two Iinearly indeprenderrt veclors u,hich be]ong to W.

(iii Shorv that I{r is not a linear space.

The line l, passes through the poirrts with position vectors 2i + 5j'4k and i + 2i - 3k. The iine /, has

equationr=-i-Zi"llk+r(5i+i+2k),TheiinelrisperpendicularLo/, and/r,andpassesthrough
the point with posirion vector i + 2j - 3k.

{i) FiM the equation of the plane urhich contains i, and J, Eiving your answer in the forrn
qx+by+cz=d. 

t5l

tii) Show that i, and I. interseo. t4l

(iii) Find rhe shortesr disrance between I, and ir, t2l

t21

l3l
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