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I Semester M.sc. Degree (c.B.c.s.s. - oBE-Reg/SuppteJtmp.)
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(2023 Adm ission Onwa rds)

MATH EMATICS/MATH E MATICS (M U LTIVARIATE CA LCU LUS A N D
MATHEMATICAL ANALYSIS, MODELLING AND SIMULATION, FINANCIAL

RISK MANAGEMENT)
MSMATO1 O05/MSMAF01 G05 : ordinary Differential

Equations

Time : 3 Hours Max. Marks : 80

PART _ A

Answer any 5 from the following 6 questions. Each question carries 4 marks.

1. Using power series solution method find the binomial series expansion of the
function Y = (1 + x)P yy6"re p is an arbitrary constant.

2. Find the ordinary points and singular points of the differential equation
(1-x')y'-xy' -;U = O

3.Considerthegeneratingfunction+=r;.=oP"(x)t"fortheLegendre.s
., 1- 2xt - t2

polynomials. Using the generating function show that

(n + 1)Pn*r(x) = (2n + 1) xpn(x) - np"(x).

4' Find the equivalent system of first order differential equations of the equation
Y' = Y' - x(y')' .

5. Show that limr(p)= --.P-o 
[gI = r"

6. Find the wroskian of two solutions of the system of equations .l 9t
lo,Y=y (5x4=20)
ldr

P.T.O.
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PART - B

Answer any 3 {rom the following 5 questions' Each question carries 7 marks'

7. Consider the following difierential equation XY'= Y' Find a power series

solution of the form Ia"xn' solve the equation directly and explain any

discrePancies that arise'

8' Find the general so|ution o{(1-X,)y"_ 2xy,-2y =oin terms of power Ser|es

inx.Canyouexpressthissolutionbymeansoie|ementaryfunctions?

9. Solve the sYstem of equations :

I 
o* 

= sx-2y
ldt
l9Y = zx+v
ldt

l0.Findtheexactso|utionoftheinitia|valuepr-ob|er^'-|,._'':=:
starting with yo(O) = o calculate yt(x)' Yz(x) and Y3(x) and corrpare tl^ese

results with the exact solution'

11. Prove the following :

r tillllllll lllll lllllll lll lllll lllil lllllllll lill

(3x7=21)rz. 12

i) J, (x)= 11-srnx ii) J-r 1x)= Ul-:-cosx
i t'r^ -; YTIX

PART - C

Answerany3fromthefo|lowing5questions.Eachquestioncarriesl3marks.

12. consider the equation (1-*, )y'-xy' -p'y =owhere p is a constant'

a)Findtwo|inear|yindependentseriesso|utionsva|idforlxl<1'

b)ShowthatifP=nwherenisanonnegativeinteger,thenthereisa
PolYnomial solution of degree n'
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13. a) With the usual notations' shotv that

P-rxr=F -n'n-1 1 I t-i'

b) Prove tt-'e iollotvtng :

i) 2J; (x ) = Jo-, (x ) - Jp-' (x I

ii) ?gJ, (x) = Jo,, (x) + Jo-' (x)
X

14. Prove the foltowing :

a)lfy.(x;andY2(x)aretwolinear|yindependentsolutionsofy'+P(x)y*Q(x)y=0,
thenthe,"'o,ofthesefunctionsaredistinctandoccuralternatelyinthe
SenSethaty'(x)vanishesexactlyoncebetweenanytwosuccessivezeros
of Yr(x) and converselY'

b)|tq(x1<0,andifu(x)isanontrivialso|utionofu"-q(X)u=0,thenu(x)hasat
most one zeto'

15.a)Solvethe{ollowinginitialvalueproblembyPicard,smethod.and
compare the result with the exact solution :

dy 
=z,y(0)=1,

lox
'l 

Oz\-=-y,z\0)=0
rox

b)LetP(x)'a(x)andR(x)becontinuousfunctionsonaninterva|asx<b.
lfxoisanypointinthisintervalandyoandY,areanynumberswhatever.
then prove ihat the initial uut," p,ooi.' y,,+ P(x)y,+ Q(x) = R(x), y(xg) = Yo.

y,(Xo)=y,hSsoneandon|yonesolutiony=y(x)ontheinterva|a<X<b'

16'Stateandprovetheorthogona|itypropertyoftheBesseliunctions.(3x13=39)
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