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K17P 1598

First Semester M.Sc. Degree (Regular) Examination, October 20t7
(2017 Admission)
MATHEMATICS

MAT 1C05 : Differentiat Equations

Tlme: 3 Hours L4ax. [,4arks 80

lnstructions: 1) Answeranytourquestians t'ron parlA. Eachquestan
carries 4 nafts.

2) Answet any tout questions frcm Patt B without ontfting
a n y U n it. E ac h qu e sti an carri es 1 6 natks.

PART A

1 . Flnd the genera solution of the d lferenual eqLration y'+ y = O , in lemrs ot power

2. Determine the nature of the point x = 0lor

) y'r (slnx)y = o

|' ., /' sa''y

3 Deiine Je(x) lt p is an integer m z 0 show lhal J m(x)= (- 1)mJm(x)

4. Beplace the lollow ng difierent al equal ons by an equiva enl sysrem ot tirct order

) y(") = r(x, y, y', y', . . ., y{" -1)

t) y'=y"- 
""ly)"

s. Find the normal lorn of ihe Bessel's equation x2y. + xy, + (x, pr)y = O.

b 5lowlhal {' \ :/ /doer_orsalslvaIipschilLo,ldrrionont-erectdnge
xl<lando:y<1.
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Y" aY' + n(n + 1)Y = 0 ,

termsofhypgrgeomel c

Unit

7 aj Find the genelal solution ol (1 + x'?) y'+2xy -?y=o in lerms of power

series in x. Can you express tlris solul on by means ofelemenlaryiunctions ?

b) Fnd a solulion ot y'=x y,y(o)- 0 as a power series ln x Express lhe

seres solrlon in lerms ol familiar funcllons. Verily you r solulion by so vlng
the in llalvalue problem directly.

8. a) Show thal rhe equarion 4' 2y' - 8x2y' + 4\x'e + 1)y = O has on y one Frobenius

soluiion. Alsoiind lhe genelaL soluiion

b) Findthe generalsolulion oflhe dlfiereniial equalion A(2 v" + x(2x + 1)v' v=0,
byuslnglhe method ol Frobenius

9. a) Deiine Gauss' hypergeomelric equation and obtain the hypergeomeir c ser es

as a sol!iion ofthjs equalion.

*t

br DelineFrd.o c.r,d_os'owlhalr-(4b.c.>,---T(d tb- c 1')

Unit-ll

10 a)

b)

11. a) Derive

b) showt

rrdi

d
iD dx

Oblain lhe

i P.t"l

solulionsolthe Legendrc equalion (1 x2)

a non-negalive inleger, bounded near x=1 in

nallv

0
2

orthog property of Legendre polynomials

I

Bessel f unction ol the llrsl
ni as solution 10lhe Bessel

hal

l"'r,t"t] =,''r,'t"r *o

["-'J,(")]=-"-tu,.,s)

2.+ 1
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12. a) ix=xi0,y=yr(i) and,( = xr(l),

solL'lons on ta bl or lhe sysreril ;i
the genelalsolution of the syslem is
forany conslanls cr and c2

y = yr(l) are two lineany

aj (+bjy, -a! 1r ory.

x = cl xj(r)+c,x,(r), y= c1
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y1lt)+ c2y2(1)

d, .d, o,. ,b'! rindrfeqF-p a so io_oll, es/slar ol Y \ 
o

Unit- lll

a) lt yj(x) and yr(x) are two inearly ndependenl so ut ons ot
y'r P(x)y +O(x)y o then prove thal lhe zeros oi ihese iunctions are d sl ncl

and occur allernale y n lhe sense lhai y1(x)vanishes exact y once belween
any two slccessve zeros oi yr(x)and conversely.

b) Srare and provelhe Slurm compar son lheorem.

a) Find the exacl soluiion ol lhe initial value problem y' = x + y, y(0 ) = 1 gardng

with yo(x) = 1 , calculale y j (x) yrlx) and v3(x) Also show that vi(x) converges
lo the exacl so !lon.

b) Gve an exampe ol an inilia value probem hav ng more than one solulion

anclqLve explanalioniorthe non-un queness ol solulions.

a) Lel f(x, y) be a continuoirs tuncuon that satsfles a Lipsch lz condilion on a

srrip delined by a. x ! band -< y <4. lf (xo, y0)is any poinl olthe strip

lhen prove lhaithe i.ilialva ue problem y'= (x. y), y(xo) = yo has a Lrnlque

so utlon onlhe interua a x < b.

b) For whal points (xo,yo) does ihe in lal value problem y' y yl, y(xo) yo

has a unique solution on some inietual I x xo I : h ?


