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1.80lve the faollowing differszntial equations |y =aw/dx):
! Y 1 3 l i
\ay Yy s & o+t ¥ sA
(kY w" - 3y" o+ Fy = oomb R vinl = 1/12, w0 - G512 {L4%]

2. {a) NDetermine whether ihe folilowing linsar ayeatoms nave gsclutions.
*f tkey do, are rhe golutions unique or icfinite in number?
(b} Find the solutions that exist.

(17 % o+ oy 1 2 o= 3 (11} 2% + 1y + &z = 1B
2 - YW 4+ Hm o= 4 a¥ + 5y + EE = 24
-X o+ Ay = B o= 3 2% o+ Ty 4122 = 40 [1d% )
2. Are the fallowing matrices dagoralizablie? For thosge whiioh zse,
fing a diascnalieing watrix for each, and diagomalize Laem. Forv
those wialch are not, explain wiy.
ial 3 0 1 ey g = 4@
a2 G o0 1
1 C© 3 1 -2 3 P14%]
z.1a* What is the concition under whioch a waotor [ield —az a
ootential? Such a field i=2 sald o he conservabive.

21 weich of the following Zields arc cornservative? Fiod a
pctential for sach of rthe ronservative ficlds. M
C L1 . z WY, o . oo
11y F = & T€1+xy}n + x =2 7, f1i) B — Zmicogyrdi + = {sinyld.
(Note: i, ), k are the unit vectecrs zn the x, ¥ ,z cirect’ocs!

. ; H : o2& . , : .
E. Biven a veclor [leld [F = (v® - 2k + x & ] + sinixylk. f%nd 1 Lt
gurface integral over the ellipacid (x2/4) + (yE/1e1 + (z27/:0}

= . boR%)
£, A perlodic furction with pericd 29 15 gilveaen as
Fixw) = ]{1_..1'14 —n L ]T

ilal Find its Fourlier geries.
ib) Show, by using Lhe rezualrn zr (al, that

i
I+ i + 1 + I + L w-jl-. fLow)
4 4 ib &
7. A vibrating string of lengtz 2 m, has DoTh ends fixed. ﬁ55umjng
Ao ]l pE et The inibial walneily equals 3 owm/fa, andg the initial
dzflection 12 given by
X if D=k =51
i £lx} ={
2 2 - x if 1 = w2l
|

(@) Write the wave equation thar governs the Zeflectlion wix, b
where bt represents time. (bt Solve the equation For utx, =i tlis
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&. Evaluate the [cllowing integrais:
(a) Iéﬁ 2 ain = dz ~: unit circle in the complex plane
- in tre ccunterclockwlse 3=2nse

noe Fx o
- f (14%)
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