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MATHEMATICS-UT

Paper : MA301

Rtll Marks : 100

Time : Three hours

The flgures ln the margln lndtcate
full marks for the questlons.

Answer ang fiae questions.

1. (a) Evaluate: (ang tuto)

Total number of printed pages-l, :

0 r-'{"*}

on ,-,{i+}

4x2=8
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(b)

(t)

(it)

{iil
(c)

2s2 -4(iil L s+1)(s-z)(s

Solve : (ang two) 3x2=6

(*'-a'-r')n*z*a=2xz

x2p+a2q.=(x+g)z

*' (, - il p + a2 (x - z)q =,' fu - *)

0 If S;k is sYmmetric and Ail is
skew-sYmmetric, then Prove that
5;6 .46 = 0.

(it lf Ailis skew-symmetric, then show
that

lrj utr +ni, ai)4*=o. 3

2" (a) When is a complex function analytic ?

L+2+2=5
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(b) Form the partial
of

differential equation

0 ,= f(*'*a')
(iil f ("' - UZ, u' - *r)= s 2+3=S

(t) Show that the process of
contraction reduces a mixed tensor
of rank 2 to a scalar. 2

(u) Find the line element in spherical
polar coordinate system. 4

Evaluate the integral(d)

(r, t),'''!'' (r*' + 4xa + Ba2 ) * * z (*' + 3xa + +s2 ) ag
(o,o)

3. (a) Find Laplace transform of the following
functions : (ang four) 3x4=12

along the path -(t) a2=x
(it) U= x2 2+2=4

(c)



(c)

4. (a)

(iu) e-ot cosnt

(u) t sin at

Solve : (ang one) 5

(t) *-2*=2e2* +3x2s
0x" 0x'09

O3z ^ O2z a2z
(it) #-'a*ar- urr=stnx

If Ai and B; are two arbitrary vectors
then show that .iliB; is invariant. 3

State the Cauchy's Integral formula.
Evaluate the complex integral

, 4-32r-

L rQ-r)(z-z)

circle lrl=9. 1+5=6whereCisthe , r 2

Solve : (ang tuto) 3x2=6(b)

0 ,= p2 +q2

(it *2 p' + a2q2

s3 (MA 30U MATH-lll/G 4



(c) (il State and prove Quotient law
Tensors.

(it) fi A{BjCiD* is an invariant for
arbitrary covariant vectors B;, Cj
and covariant vector Dk, show that

A'l is a mixed tensor of rank 3.

4

Solve (by using Charpit's method)

(o' * q')a = qtz' 6

Define a harmonic function. Show that
the function u = *- U2 is harmonic and
find its conjugate harmonic function"

of
4

s. (a)

(b)

1 +2+2=5

(c) Solve (using Laplace transform)

A"+a=t if y(0)=L y'(0\=2. 4

(d.) 0 Assume 0 = a jr, Ai Ak. Then show

that d=biyAiAk, where bix is
symrnetric. 2

(it) lf aiiy dxi dxi d.xk = o for all val

of agx, then show

atzZ * at32 + dZet * dzts * dst"Z * Q
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6. (a) lf C(m, n) is the co-factor

det (A,,n)= d. * O and A*n

then A*n A'n = 5;r.

of A*n in

(b)

l+)+2=5

(c)

_ C(m, n)

Expand f(")=
region -
0 l"l.t
(tt) z <lzl<3

4z+3

2

in the
z(z -3)(z +z)

Determine the poles and residues of

-t r 1f\z)=M and hence

evaluate I tQ) dr,where cis l rl=2.
c 

1+g+1=5

and b are two constants and

t))=,f("), t {c(t)= g(")}
that

(t)+ac(t))=a/(s)+bs(s). 4
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(e) Solve 4

^2oz+- = sinx sing for which
0x" Ag

Oz:- --2sinU, X=O gurrd,z=6 where
0y

is an odd multiple of z.,2

(a) Using the method of separation
variables, find the solution of

SL + ZL =g when u (x, 0) = 4e-x.
0x 0g

(b) Show that the function f (zl = z3 is
analytic ever5rwhere in the complex
plane. 4

(c) Find the fundamental metric tensor for
the line element given by

ds2 = dx2 + da' * dz2 -2dxdg + dgdz- dzdx.
5

(d) Show that-

,lcosat-cosbtl 1"ITT=2
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(e) Find t}lre Z-transforrn of :

(ang one)

(t) ol*l

2
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