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MATHEII]IATICS
MAr1C05 : Differential Equalions

PAFT- A

Answer any lour qlesl o.s from lh s Part Each qoestion canies 4 marks each

Flnd a power senes solution of lhe diflerential equal on y'= 2xy.

x(1 x)y'+2)/ =0

0.

3. slale the generaling i! ncl on ior the Legendre polynomial P^(x) Use t lo prove

ihar P,"(o)= ( 1)" 1g-2#l).

) x'(,' 1)'y"

5.

6

Oblaln rhe noma lorm ot BesseleqLalion x2y"

Find lhe tirsl lhree approximale so ulons oi the
y(0) = 1 usng Picards melhod.

ntialva ue probem y'= Y2,

2.
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Answerany lourq!est onslrom this Parl w tho!tomilting any Unn. Each question

UNT 1

7 a) Fnd lhe generalsolltion ol (1+x'?)y"+2ty' 2y:O ir terms oJ power

b) Sove rhe d flerenlial equal an 2x2y" + \\2\ + 1ly' y A.

8 a) Fnd lhe odiclalequalior and ils roois oithe di'ierenla eqLalon

4x'?y" r (21 5x)y'+13x2 +2)y =0.

b) F nd lwo .dependenl Frobeorus solutions ol the equalion

x2y \2y + (x'| 4y=a. 10

L Find rhe genera solllion oi lhe Gauss Hypergeomelric dillerenlialequal on 16

jp.(x)p.(x)dx=l Lirm n

b)_obtan the recursion rorm! a (i + 1)P,,(x) = (2. + r)xP"(x) -.P.,(x) 6
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o ,w,,, !-wo. h"no, do.o,i,o, 
l; ,:1".' ;,,," "

homogeneous system oi equalions

4 =, r rr' * o,ttty

q=d"1|^+b l|v

lhen prove lhal w(t)ol so ulons is ether idenlica y zero or nowhe.e zero

liy,(x)and y?(x) are two lineary ndependenl so ulons ol

y'+ P(x)y'+ O(x)y = 0.lhen prove thai the zeros oi lhese iuncl ons a.e

d sl ncl and occLrallernalvely i.lhe sense lhal y,(x)vanishes exacly
once belween a.y lwosuccessive 2ercs oly:(r)and conveGey a

Lel u{x)be a.y non trivialso !1on 01 u" + q(x)L = 0. where q(x)> 0 tor al

' olrlq/ )d .l'.. 'r -\ tur\/poo' l.

eti(i. y)be a co.lin!o!s 1!ncton lhal saiislies Lpschitz conddon

(x. yj) (x. y:)i! K y, y, o. a slrp deii.ed by a ! x < b and .- ! y ! -
(x0 yJ s any point ol lhe slrp. prove lhal lhe .ila vaue Probem

= i(x, y) y(N")= y" has o.e and ony o.e solLlion y = y(x)on lhe fretual

:x!b 16

12 a) Fird the genera solul on ol the syslem of homogeneous eqLalions
q=^,v

E=A, '.

14 L

f

I
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15. a) Showlhatf(x, y) = xy satisfy Lipschilz condition on any rectangle a < x:b,
c < y < d. Aso prove lhat f(x, y) does nol sal siy lhe Lipschitz condilion in

Ihe enlire p ane.

b) solvelhe lnitialVa ue Problem using Picard s nelhod olsoc.essivemelhod

ol approx nalion.

2=z v(Ol=1

9a= -v ?int= 6
dt'


