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The figures in the margin indicate
Jull marks for the questions.

Answer any five questions.

1. (a) Define Laplace transform of a function
F (t) for t > 0. Find Laplace transforms
of the following functions :

(i) cos(wt+ @)
(H) eBa—th
(i) (¢ +1)°

where w, 6, a, b are constants.
2+2x3=8

Contd.



(b) Solve: (any two)

(i) (x2 =y —zg)p+2xq = 3%
() X’p+y’q=(x+y)z

(iii) x* (z-y)p+y*(x-2)q=2°(y-x)
3+3=6

(c) () If Sy is symmetric and A, is
skew-symmetric, then prove that

SixAj =0 3.
@ If A; 1s skew-symmetric then show

that (B/BI + BiBI") Ay = 0 3

2. (a) When a complex function is analytic ?
Is the function

POy
(2) S e — i
f Cry Py

analytic ? Justify. 5

(b) Form the partial differential equatior‘
from :

(i) Z=f(x2+y2)

.[ii) F (x2 - Yz, y2 -xz): 0 2+3=5
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(c) () Show that the process of
contraction reduces a mixed tensor
of rank 2 to a scalar. .

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

(d) Evaluate the integral
L1)

I(sz +4xy + 3y2)dx +2 (x2 +3xy + 4y2)dy
(0,0)

along the path (i) y2 =X 1) Y = x*
2+2=4

3. (a) Evaluate: 3x4=12

() L{-38t%"}

(i) L {e'kt (acost+b sint)}

4s+12 }
s> +8s+16

-3s
(iv) L {(Se_ 2)4}
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'(b) Solve : (any one) o

63z 63z 2x 2
; -2 =2e" " +3x
0 53 “axloy s

633 622 622
+

5 - =Sinx

(c) If A' and B; are two arbitrary vectors,

then show that AfBi is invariant.

4. (a) State the Cauchy’s Integral formula.
Evaluate the complex integral

et}rz
——dz
CJ‘222 -5z +2

where C is the circle |z |=1.
1+5=6

(b) Solve: (any two) 3+3=6
() z=p +q° )
(II) x2p2 +y2q2 = 22
(i) p’-q°=x-y
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State and prove Quotient law of
Tensors. - 4

If AEBiCjDk is an invariant for

arbitrary covariant vectors B;, C;

| and covariant vector D*, show that

Ag is a mixed tensor of rank 3.

-
i 5. (a) Solve (by using Charpit’s method)
I (p* +a*)y = az 6
‘ F 5 (b) Define a harmonic function. Show that

the function u= x?> -y? is harmonic

|
|
and find its conjugate harmonic
function. 1+2+2=5
|

(c¢) Find Z-transform of:

(i) Unit impulse

o(k)=(1, k=0
{0, k=0 ‘
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(d)

(b)

(ii) Discrete unit step

Uk)= [0, "K<0
f oo e O

(i) {a™'} 1+1+2=4

(i) Assume gpzajkAjAk. Then show
that p=byA’A", where by is
symmetric. 2

(i) If al-jkdxidxjdxk =0 for all values
of @i, then show that

Qyq3 + Q3 T Q31 + @213 + @312 T A321 = 0
3

If C(m,n) is the cofactor of A,, in

det (A,,)=d#0 and il -c%iﬁ
then AmnAi” = 5:;1. 2

4z +3

= in th

Expand f (2) p P ) in the
region
)|zl Br- 22lzk 8
1zl @) 2<lzk3
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(c) Determine the poles and residues of

4

1
flz)= z(z+1)°(z+3)

evaluate 'ff (z)dz where C is Izl=2.
: c

and hence

1+3+1=5

(d) Solve : (Using Laplace transform)

Y"+Y =%, Y(0)=1, Y'(0)=2 4
e) Solve :
I
| 2
622 =sinxsiny for which
O0x“dy

iZ—=~23iny, x=0 and z=0
dy

where y is an odd multiple of g
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