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{1} (10%} Show that any equation "+ 2p(x))’ + g{x)y="D can be reduced to
the “canonical form® v"+r{x)y="0 by & changa of dependent variable
¥ = alxz)v; that is, deteriniee afx) end r(x].

{2) {10%) If U compltementary solulion of ¥+ Hxl+glxiy = f{x) is
Ay, (x)+ By, {x), PERIVE thic general sohution (Mote thet your solution

niay tnelode the Wronskian).

(3} (10%DIF A is aconslant vector and » = 4/%° +37 +2° | thow that

m:—:l_ -—‘f:—af and V(dei =i

£y

(4 {7%) What (scure) angle does A =3-2k make with the nommal te the
J-kand §=f+]j+k?

plane containing the vectors B =

{23 {13%;) As =hown in the figuie, the mass m is initially at cest. At s =0 3 it
mmpulsive forte = applied.  Thus mi+br=d{1) , subject to the inital
condilicns o{y = 2 =0, Solve for 2(f} by Laplece tansform, 1s e
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6. Find al] values of the followings:
{mi{5®) '
() (5%} log (")
where fay1 and z=x+iy.
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Find ell stgenvalucs and the comespanding elgenveciors of A vieweed ae mairix over {a) the Feld of paal
nober, (1) the field of complex nuinber.

.8 Consider the eigenvalue problam in $<x <1
Py vzl =1,
with mixed boundary conditfions, w0 =0, » (00 = (i,
fa) (1%} Show that there ie onty ane real &peovalue, What is (he comespnding cigenfuncticn?
(b (5%) Why does Ui Steem-Liouville theorem £2i] which states that Oyers are Dpfanttely macy teal
eigenvilues?

9. (13%) Solve the one-dimensional heat equation

ot ot

with the inirial poiat soecce, T} e (8 {01, 2 Lhe boundary conditions, T(x = te=.) = 0, where

e oand [ ale consrants.




