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SECTION "A''

1

I.

2

t20Q. x 1=20 marksl

Choose and the most appropriate answer among the given options and encircle the letter of your

choice. The symbols, unless mentioned otherwise, have their usual meanings.

The value of scale tactor hp,h,,h, in cylindrical coordinate system are given by

lal 1,1,1 lb) l, p,! tcl p,L,l ldl l,l, p

In contraction operation of tensor, the rank is

[a] invariant [b] reduced bY 1 [c] reduced by 2 [d] increased bY 1

aJ

4.

If A iE a real skew-symmetric matrix such that A2 + I - 0, then A is

t

[a] Orthogonal [b] Hermitian

Laplace transform of ,3e' is

6
br 

G-1r

Eigen value of a unitary matrix is

tal 11 I tut 1

The Green's function G(r, f') , is

[a] anti-symmetric.

[c] discontinuous everywhere.

[c] Unitary

6t'l 
un ry

[d] None of the above

5

( 6 \orr[-J

lul*..

6
tdr 

G- 1t' 
'

lcl o ldl All of the above

^c
6

1. The residue of f (z) =

[b] symmetric.

[d] such that VG(/, /) is continuous at f = i'

tW',@) = 2xH n(x) - H,,*,(x)

2x

5
Z

(r- ro

lbl zo

at e-zo is+

[c] 12020 tdl 5zo

8. A complex function f (r)=u(x,y)+iv(x,l) is analytic. If ,(*,y)= x3 -3xy2 then u(x,y) is

equal to

la) 3x2 - y2 lbl 3-r.t -.v' fc) 3xzyt -y3 [d] 3x2y-y3

9. Recurrence relation of Hermite polynomial is

fa) H,,(x)=ZnH,,-r(x)

[c] Both a and b ldl H",(x)
n

H,(x) - H,,*r(x)



u.

I

The degree of polvnomiat f (x) so that t f ulr^U)dx= 0 will be

-t
lal 0 lbl n [c] less than n [d] none of these

Fill in the following blanlcs with appropriate answer. The symbols, unless mentioned othemvise,
have their usual meanings

Arc length in general curvilinear co-ordinate system is

Kronecker delta is a mixed tensor of rank

13. The Fourier series contains only sine series if the function is

t0

11.

12.

t4.

15

19.

The inverse Laplace transform of ,+
,- 1r- +4 "

The derivative of unit step function is ..........

16. If d(x) is the delta funcrion, then 6(x)dx -
17 . Parseval's relation in Fourier transform is ....

18. A function which is analytic everywhere in a finite plane except at finite number of poles is
called

I

t

o

20

The vatue or j'in'a, i.
"ox

rf J,(x) is the Bessel function of first kind then rhe value of ,I ., (x) equals to ...
2

I

t
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SECTION "B"
[5Q.x 4=20 marks]

AttemptALL questions.
)o pq

1. Show ttrat 9_ =_ep,,
dx" o I*\ '-{:,.}

t

^a

2

J

5

4

If i and i ar" any two vectors in a linear vector space, prove the Cauchy's Schwartz inequality
t- -r2(a.a)(b.b).lo .bl

OR

Show that the trace and determinant of a matrix remains invariant under similarity transformation.

What do you understand by Laplace transform? Find the first and second order derivative of
Laplace transform'?

What is Green's function? Show that the Green's function of V2 in cylindrical coordinate is

G (p, p') = *r"l p - p' l.

OR

Defining the generating function, establish the orthogonality condition for Legendre polynomial.

Prove rhar the necessary and sufficient condition that w - f (z) - ur(x, y) + iv(x,y) be analytic

' du 
-dv .du =-14 are satisfied in 9tin a region 9t is that the Cauchy-Riemann equations 

a, 
= 

ay, ay 
= -ltl

where it is supposed that the partial derivative are continuous in9t.

EETIQI{_"C"
[5Q.x ] =35 marksl

Attempt ALL questions.

6. Evaluate !e" sinbxclx andJe'' cosbxdx '

1. What do you mean by curvilinear coordinate system? Find the expression for gradient, divergence

and curl orthogonal curvilinear coordinate system.

OR

Show that the equation of geodesic in tensor form is
tlzxk I k) dr' ,tru"'l r{-i""'"'-0ds' lpq) ds ds



8.

9.

Write down the Laguerre differential equation. Obtain its power series solution.

The one- dimensional wave equation for a transverse wave in a string ', d'Q(I'D 
= 1= d2O(x,t)

dx" v' dt"
Solve by Fourier transform method where,

QQ,t)-+ 0 and * -0 as (x -+ r-) . QG,o): f (x) 
^rd #[=o: o .

OR

Find the Fourier series expansion of f (x) -
-sinx;-n(x<0
sinx;01x1tr

and also sketch it

10. What do you understand by Green's function? Solve for the Green's function
dzG(x,xo)

+ kzG(x,xo) = 5(x- xo) under the boundary condition

) dG(x, ) -0
dx

G
dx

o

t


