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Instructions :
(1) All questions are compulsory.
(2) Numbers in the right margin indicate marks.

1  Attempt any seven short questions : 14
(1) Define : Curl and Divergence.
(2) Find out the gradient of below functions.

(i) @ = X2y23 B
(i) D=yz+xz+xy
(3) Find the curl of following :

(i) psin@p+p’zD+zcos@?

1 A A 5
(i) —5sinbr +rsinBcosd0 +cosOY
r

(4) Define analytic function.
(5) To check following functions are analytic or not ?

(i) f(z) =coshz
(i) f(z)=sinz.
(6) Write the advantages of fourier series.
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(7) Find the fourier series expansion of the pertiodic function
of period 2 m, f(x)=x2,—71:£x£7t.

(8) Define linear differential equation with example.

(9) Write down the Rodrigue's formula and generating function
for Legendre's polynomial.

2
(10) Solve : ﬂ+6ﬂ+9y:5e3x.
dxz dx
2 (a) Write answer of any two : 10

(1) State and prove Stoke's theorem.

b <

a
(2) Find out unit normal at (Es 3 \/5] on the surface

x2+ 2
of 3
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(3) Find out the rate of change of a ®:x2y+yz at

(1,1,—1) in the direction of f+2j+3l€.
(4) To find integral |7 77 from (L-2.1) to (3.-2.1) to

(3,1,1) and (3,1,4) where A= (2xy + z3)f+ X2 +3x2%k .

(b) Write answer of any one : 4
(1) State and prove Gauss's divergence theorem.

(2) Which of the following vector is parallel to the surface
at the point(2,-2,3) for x*>+2xz=4 ?
() —6i-2j+5k
(i) 67+2j+5k
(iii) 6i-2j+5k

(iv) 6i-2j-5k
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(a) Write answers of any two :

(b)

(a)

(1)
(2)

3)

4)

10
State and prove Cauchy integral theorem.

The harmonic conjugate of u(x, y) =2x(1— y)
corresponding to complex analytic function is

O(x2_|_l3y+'Yy2. Find OL,B and Y.

1
Let u(x,y) = X+E(X2 —yz) both real part of analytic

function then which of the following is imaginary part.
2z+3

Evaluate I dz , where c is the upper half of the

circle, |Z|:2, in the clockwise direction.

Write answer of any one :

(1)

(2)

Write answers of any two :

(1)

(2)

3)

4)

Find the imaginary part of a given function :
i x*-y?

(i) x3—3x2 y
Find singular point and residues of following :

ZZ
(@) (2—2)(2—1)2
.o 1
(i) 2ig

Find out Fourier series for f (x) if,

-, —-Tt<x<0
f(x):{x’n 18<f€<7€ and deduce that,

IR o

ar Rt .

A periodic function of period 4 is defined as

f (x)=|x|, —nt<x<0. Find its Fourier series
expansion.

Find out fourier cosine transform for

f(x)= e ¥ 4 4e7%,

Find out fourier sine integral for f(x)= o Bx (B >0).,

T By _ [ Asinkx
—e M= dh
hence show that, ) 0 Bz +7b2 .
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(b) Write answer of any one : 4
(1) Write any four properties of Fourier transforms.
(2) Represent the following function by a Fourier sine

T
t, O<t<—
series, f(f)=1 . 2.
=, —<t<m
2 2
5 (a) Write answers of any two : 10

1
(1) Solve : xzy'—2xy=;.
3X

. dy
(2) Solve : sinx—=—+2y=tan" —,
dx 2

(3) Find the value of following :

(i) f:e_sz 2 (x) H3 (x)dx
(i1) Jj:e_xz (H2 (x))2 dx
+1
(4) Show that J—l Pn(x)dx =0,n#0 and

+1
J_] Pn(x)dxz 2,n=0.

(b) Write answer of any one : 4
(1) Find the value of Pl(x) and P (x) from Rodrigue's
formula.
d*x
(2) Solve the differential equation d_2+§x =%L.
t
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