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Req.No. :.................................

Name : .........--..........................

First Semester M.Sc. Degree (Reg./Suppulmp.) Examination, October 2018
(2017 Admn. Onwards)

I\4ATHEMATICS
. l\4ATlC 05 : Differential Equations

Time: 3 Hours Max lvlarks: a0

PART _ A

Answerany rour qleslons Each q!estion canies 4 rnarks.

1. Find a power seres so llron oithe lorm Ia"x, iorlrre d tterenla equation y'= y

2. Find lhe ndicial equalion and its rools lor the d iferenlial equation
x3y ' + l.as2t l)y 2xy = O

3. Derive the recursion formula
(n + 1 ) P" (x) = (2n + 1) x P"(x) - n P" . (x) for Lesendre polynomials.

4 For an nteser rn > 0, prove that J (x)= (-1)- J.(x).
5. Find lhe.orma iorm of ihe Besse equation x'?y"1xy'+(x'? p'?)y=0.
6. Slarl n9 wlth y0(x) - 1 use Picard s melhod to caculale yr(x), y?(x) and yr(x)

'o qF prooren . jr' \,0 1 (4\4:16)
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PABT. B

Answer any lour questons wilhout om tting any Unil. Each quesuon cairies

Unil I

7. a) Flnd lhe genera so utlon ol the A ry s equat on y" + xy= 0 as a powerseres
y = I a"x.

b) Verify lhat oigin is a regular singular poinl ol lhe equat on

2x'\" + xl2x + r) y' y = O and calculale lwo ndependent Frobenils' series sohnion
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L a) Show lhat lhe equat on x,y" 3xy, + (4x + 4) y= O has

b) Find the gene ral solutio n ol (1 + x,) y" + Zxy, -2y = O in rerms of power
serjes n x. Car you express this sotulion by means of etemenrary tlnctions ?

9. a) Delne Gauss's hypergeornel c aquation and obrain the hypergeometric
series as a solution ol lhis equation.

b, Showhalr'rSin,^-irl' 11, L je' i-l
l22 )

Unil - ll

10. a) Deive Rod gue's lormula for Legendre polynomiais. Use the tormuta to
wite the first four Legendre potynomiats.

b) ll P-(x) and P"(x) are Legendre polynorniats, prove that

b)

12. a) lrx=x,(t), y= yj(i) and x = x,(t), y = y2(t) are two tinearly independenr

solurlofs on la, bl ol rhe sv"r"'n !I=.,"rb,u, g=",x+b,y, lhen prove

lhalx cv,{rr+cx r}. y-cv.'tl+c.y-,tr is h€ g.ne at sotLrio- on d o
ror any conslanls c and cl

I Imfr ltfl t

t"
,";)

I f a'r"t,tl="'r.,1"1

ri) *s'J"(")= , tu.,,(")

iii) 24(x)-JF,(x)-Jp,,(x)
Wilh lsua notation prcve lha

1]^ r,1^ 
",,1r" i ",a1*= {l.,

b) Find ihe seferalsolurlon ol lhe sysrem * = 3x+



llll] t l t ti[
Unil - lll

13. a) Slale and prove sturm separalon theorem.

b) Let y(x) and 2(x) be nonlrivial solutions of v" + q(x) y = o and z" +t(,<)z=o,
where q(x) and (x) are posiiive lunctions such thal q(x) > (x). Prove ihal
y(x) vanishes al least onca beiween any lwo slccessive zeros ol z(x).

14. E) Find lh6 6xacl solution of the lnilial value problem y'=2x(1 + y), y(0) = 0.

slartingwilh %(x)= 0, calculate y,(x), y,(x), y3(x)and cornparethese results
wilh lhe exact solulion.

b) Solve lhe lollowing system using Picard s melhod and compare the resu I
wilh the exaci solulion.

91=, uro,=,, !i= u .ror=o
dl dj

'15. a) Lel l(x, y) be a continuous luncllon thal salislies a Lipschiiz condition
l(x, y,) t(r, y,) | < K I y, y, on a strip a < x < b, -- < v < d ll (4, vo)

s any point oa fie strip, prove lhat the nlialvaue problem v =(x,y)
y(x")= yo has a uniqle soution on the inleruala < x < b

b). Showlhat f(x, y)= xy'zsalisties Lipschitz condition on any rectansle
a< x < bandc< y < d. (4x16=64)
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