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Applied Mathematics - IV

[Duration : Three Hours] ; : 5 | [Total Méi\rk"s:'100]‘

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

2) Assume suitable data 1f requlred

MODULE -1; 5
o X4 : 3 :
Q.1 (a) Reduce the differential equation x? & Z - y + (x%= n + 1)y 0 to Bessel s dlfferentlal 07
equation. PR T EE -
(c) Prove that JZ(x) + 2(J2 (x) +]2 (x) +J2 (x) +...;.‘..'_,‘.'.. .)’=1 2 06
Q2 (a) State and Prove the generatmg ﬁmctlon of ]n (x)  ' Jos S 07
(b) Show that ]n (x) = f cos(nH xsmG) dB QU 07
(¢) ¢)Expand f(x)=1-x%0 <x< 1 ina Fourler Bessel s series in terms of Bessel’s 06
function of order 2
_ MODWEE 11
Q3 (a) State and Prove Rodrigues formula. , 07
(b) Show that 4x3 —2x*—3x+8 - §P3'(x) —%Pz(x) —%Pl(x) + ? 05
(©) Prove the following (1) Piz PP (%) = n[P,_y(x) — xP,(x)] 08
() (1=x2)P,(x) = n[P,(x) — xP,(x)]
Q4 ' (a) Prove the following 06
(@)~ B = (=D
PR _ 2n(n+1) 08
(b) Prove thatf (1=x )(P (x)) dx i =rr s

(c) Express the polyﬁdmial f(x) =x3+2x?— x— 3 in terms of the Legendre’s polynomial 06
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MODULE-III

‘ 7z—-1
Q3 (a) Evaluate: J- £

dz where Cis the elli 2 4 4y R
sz_32_4 Z ‘where 1S EEIPSGX y :

() Expand f(2) = cosz as a Taylor’s series about the point
; _=n o _n
(f === - (ii). z= ,
(c) Find the Taylor’s series and Laurent’s series which vré‘i)fe‘seiﬁsﬁ:thé function ’ .
z . NN NS S e X .

G 1<l|z|<2
) lz+1l<1

Q.6 (a) State and prove Cauchy Mtegral_;‘f}ié\ m !
(b) Find the residues at z = 0 of the functions =

Of@=cr @ f@zms)
(¢) Evaluate. j PR P Y dx‘z..whelif?‘gls" the-slTCIe IzI __2_ S

C ‘\ o . t
°°cosaxd' o > < S
. X, a ;
S T JESESH :

Qd (a) Evaluate f

9 Gng Canhy'sresdu eorem evaie® [~ =20
n s eorem,evalud’ : ;
sing Cauc ys‘re 1 U? SRS u S5 5= 4cos26

=5

(o) Evaluate: _Lo mdx,usmg C;ontourintegration.

+00

Q.38 (a) A tightly strétched string of length 7 has s end fastened at x = 0 and x = L. Attime t =0
o the string was released from rest with the displacement f(x) = k(x)(l — x). Find the

displacement at a distance x from one end at any time t.
(b) Derive the On-dimensional heat equation.
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