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Ansuer o'ng fiae questions.

l. (a) Prove that r,{t }= }, s > o.
s

5

@ Find the fundamental conjugate tensor
'for the line element given by

d-s2 =dxz +dyz +dzz -2tlxdg+dgdz-dzdx

Contd.



Show that the function z I z I is not

analytic anywhere. 5

Using Charpit's method, solve :

2z+ p2 +qy+2g2 =g. 5

(a) F'lnd Laplace transform of the following:
(ang ttt:o)

0 3t2 - e-2t + 3srnt

@ cos2(st)

(iti) (r, -.)'

2x2=4

4

4x3=12

If Au is antisymmetric and Sy is
symmetric, show that AgSg= O'

(c) Solve :

(i) *' (v - r) p +a2 (z - x) q = r' (*- a)

@ pi-q')=s$-z)
(iii) Jp * Jq =2x-3a
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3. (a) Determine the poles .and residues -of

JQ\=ffi and hence

evaluate ! tb)dz where c is | ,l=2.
c 

,+3+l=b

(b) If agr dxi dxi dxk = o for all values of

ag, then show that

@tzs t dtsz * ezts + ezst + Qztz t Agzt = O

6

(c) Evaluate : (ang three)

(t) r,{*ffi.ffi}
(it r,{pffi}
(ili) r{t2 srrrt}

@ t{"-'"r.'t }
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4. (a) Find the line element in cylindrical
coordlrates. 5

@ Using Lagrange's method, solve :

(ang fioo) 3+3=6

(i) (*-o)' + (*- b)' = z2 cot2 q

(io z=x2J(a)*a'g@)

ftrn F("' +2g2, a2 +zzx)=g

(c) Expand J@)=#) -
l.aurent's series if

(i) t<lzl<3

(t0 l'l's
(iO -3<l"l.s

(a l'l't
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(d) Evaluate the integral

(3, e)

I
(o,o)

0 a=x2 and (ttJ u=3x'

(x+s)dx+Q'o)U along the path

5. (a) Solve : (ang one)
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O2z O2z O2z(i) ^#-^ffi.#=rot4k+2s)

2+2=4

5

(b)

d2z O2z ^O2z(io *r-* r*o-aiS=acosx

If At ts an arbilrary contravarlant vector

arrd CgNN is invariant, then show ttrat

Cg is a covariant tensor of rank 2.

Cotrtd.



(c)

(d)

Show that the function u = 4xU - 3x + 2
is harmonic. Construct the
corresponding analytic function
J @)= "(". s)+ iu(x,y). express J(z)
in terms of complex variable z.

2+2+2=6

Solve lUstng Laplace transform) :

5

Y"+Y =t, Y(o)= t,y'(o)=2.

Evaluate the complex integral

I -=+ dz. where C is the
c\2" -1)

circle lz -ll= 1. 5

By direct integration method, solve

Eu - 0u
a*= 

ai* u, where u(x, O) = 6s-3*.

6. (a)

h)

4

(c) If Ay is skew-s5rmmetric, show that
(aj ep *ri ni)a^ =o. B
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(d) Flnd Ztransform of : 2+2=4

(i) {",.,}

(tt ,r.r= 
{1, I I3

(e) Evaluate :

,-,.[ d"" 1" I('-z)'J
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