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Instructions: ’ 1) Attempt any five questions with at least one from each module.

2) Assume suitable data if required.

MODULE-I
1 (a) Find the general solution of the differential equation: 7
xzd—zz+xd—y-+ (x> -n?)y=0
ax dx y

(b) Prove the following
D) = (Jn@Vnir () = XUZ) =242 () (13)
b) [Js(x)dx + ), (x) +21(x) = 0
) 4o"(x) +3Jo(x) +J3(x) =0

2 a) State and prove the orthogonality of Bessel’s function. 8)
b) Show that J,(x) = %fon cos(nf — xsinf) d )
¢) Expand f(x) =1 —x2%,0 < x < 1ina Fourier Bessel’s series in terms of Bessel’s 5)
function of order 2. .
MODBLE-II
3 a) State and prove Rodrigues formula. 7)
b) Prove that p,y1 (x) + Pn(x) = po(x) + 3py (x) + 5p,(x) + -+ (2n + Dp,(x) (7
c¢) Prove the following (6)
: (2n)!
) Pan(x) = '(-)n e
“) (1 _xz)Pn(x) T n[Pn—l(x) _xpn(x)]
4 a) Show that the Legendre’s Polynomial {P,(x)} form an orthogonal set over [-1,-1]. 7)
1 2
* b) Prove that [_, x*{2Pns1 ()Pr-1(x) = B{ ()}dx = s e
c) If f(x) = x,xe[-1,1], show that x = %Po(x) ¥ %pz(x) 2 %p4(x) 4o ©)
: MODULE-III
5 a) Find the zero’s and poles of the function f(z) = 2271 and determine the residue at ~ (6)
z2-z-1

each its poles:.

i 2 2
b) Using Cauchy’s integral formula, evaluate [ L i

v dz where ¢ is |z| = 3. 8)
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Find the Taylor’s series for i about i)z=1 ii)z=i (6)
Expand f(z) = (Z_l)zm as Laurent’s series valid in the following regions. (6)
(1) 1<|z| <3
(i) 0<|z—-1|<2
Expand f(z) = log(1 + z) as a Taylor’s series about z =0 ©6)
Using Cauchy’s integral formula, evaluate chZi;:M dz wherec:|z+1—i| =2 8)
MODULE-IV
State and prove Cauchy’s residue theorem. (6)
o2
Using Cauchy’s residue theorem, evaluate fozns—i% Eg;
o  cosax e L —ab
Show that [ raiy dx = =5(e”% (14 ab))
Derive the solution of one-dimensional wave equation. (10)
Derive the one-dimensional heat equation. (10)
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