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Ql (a)

Q2 (a)

(b)
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t

Given the tunctional, l[yl= [(r'y'' * y') e .

0

(D Find its frst varbtioru Atlyl.
(5 ma*s)

(D Find its second variation, a'llyl 
(4 rnarks)

(iii) Slrow that the functional is continuous on the function lo (t) = t -

(a ma*s)

If two batteries which have resistance r and electromotive force v are

cormected in parallel to a resistance lt, then the power loss in the resistance

is givenby
4v2Rr=6*pf '

How much should the resistance R be so thatthe power loss is maximum?
(7 marks)

Find the e$rermls for the following functional
0

"r[r(')J = I ('*, - r-')&,
-l

zubject to the conditions

y(-r)=L y(o) =0, ! (-t)=+s,

i (o) =0, i (-l)=16, r"(o):s-
(10 madcs)

(b) Show that there is no solution to the problem of finding a possible extremal

to the functional
I

"r[r(")J=l^[ffia,
0

with boundary conditions /(0) = 0, /(l) = I and y(") > r on [0, 1]'

(3 marks)
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(a) Find the strortest distance from the point r{ (1, 0, -1) to the point B (0, -1, l)
lying on the surfrce x * y t z =0.

(la marks)

fletermine whethor the Jacobi condition is fulfilld for the e$remal ofthe
functional

(b)

rlv
l, r

l: J 
(r*+ y'2 +xz)a-

wtrich e:rtreural passes tilroueh the points O ('1, -2) ud A(1, 0)'
(7 ma*s)

(c) utilizing the Legendre coditioq testthe following functional for exhema-

I,
Jli=!(y'' *r')a,, Y(o)=-t, Y(t)=t'

o 
(6 rnarks)

t

Find the tunction thar will extremize "r[r(r)1 =i(/'(x)+y(r)r'(x))ar" wi*r
0

boundaryconditions/(0)=t,y(l)=lwhensubjecttotheisoperimetricconditionor 
r[r(')1=i1rt')- i'(*'1\a*=t'

0
(20 ma*s)

By using the direct method of Ritz, find an approximafe solution to the nonlinear

"qu"tloo 
y'+x=0 withboundaryconditions y(O)=l and y0)=0 andcompare

it with the exact sohrtion. 
(20 ma*s)
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