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I Semester [4.Sc. oegree (cBsS' RegJSqMhp.) Examination, october 2022
(2019 Admissioi Onwards), I,4ATHEII,4ATICS

llaT1C05 : Difierenlial Equations

PART A

Answer loor qleslo.s irom lhis Pan. Each quesiiof cades 4 marks.

1 Locale and classiry the sf9! ar polnls oflhe dilierenlla equalon

x3(x-1)y"-2(x 1)y +3xy=o

2 Forrhedilerenra equation,2xy" + (3-x)y'-y = 0. Vealy Ihat lhe orgin sa

regu ar s.gu ar po nl

." ,="il ;: u

4. Deduce the relal on r{n + r) = n

5 show that daJ.it) J (x)

6. li s s der ned by rhe rectanglc xl r a, y < b. show lhal the flnclion

l(x, y) = xs.v + y.osx sal sf es lhe L psch tz co.d tion
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Answer four questions lrom lhis

x(i x)y

Parl wilhoui omilling any Unil. Each queslion

7.

8.

Unit I

Flnd lhe qenera so ul on oly" + (x - 3)y' + y= 0 nearx =2.

a) Solve by powersgries rnethod: y' y = 0.

b) Delemine whether x = o is an ordinary point or a regL ar singular po nl ol
lhe difierenta eqlation 2x2y" + 7x(x + 1)y + 3y =0.

a) Express in lhe hype.geometric equaiion

(t a) (x B)y" + (c + D1)y + Ey =0

*(:

solulion oi rhe dilierenrial equarion near lhe ndicated

,")y

unit- [

10. Derivelhe Rodrigues Formu a tor the Legendre equalon

a)

b)

*a['"r,{,)1=*r",t't

,,.,G)=4r,{,) ,",{*)
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Find lhe generalsolution oflhe lo owing system.

ldx

lrthe hrosorutions, x=xj(1), y=yr(l)andx =xll), y = ylt) of the homoseneous

svn{ " d,a " ", "i-,.,r, 
o.' .var"ln"a l/ .deo".delro. a bi

then p.ove thal x = crxr(l) + crxll), y = ciyl(1)x + crylt) is lhe eene.al

soltion of lhe oiven system on rhe interyal.

12 a)

b)

Unil - lll

Slate and prove the Slurm separaton lheoren

I q(x).< 0, and r u(r) s a non trivial so ution ol u" + q(x)u
lhai u(x) has ahost o.e zero.

a) Find lhe exacl soluiion ol lhe iniliai value problem y' = 2x(1
slarli.q with yo(x) = 0 caicuale yr(x). yr(x), y3(x), y4(x)

b) show lhat i(x. y) = xy, salisles a Lipschiz condition on
a<x<bandc<y<d.

State and prove Picards theorem

13. a)

b)

+ y). y(0)= 0


