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AM 104 - DIFFERENTIAL EQUATIONS

AND
FOURIER SERIES

(PROPER & REPEAT)

All Questions Time Allowed: 3 Horrrs

(a) State the Ilecessary a,Ird surncient condition for the ordinary dif-
fereutial equal,ion (ODE)

Lo be eract-

TT

M(.x. s) dx + N(x,y) r1y :0 (1)

110 Marksl

OM AN
o,t -o.r'NPlt\

then show that sJl'(')a' i. .. ir1.tt.1ing factor of the ODE (1).

[20 Marks]
Usirg the above result or otherwise lirld the general solution of
the following ODE

du -\t(.r u l);l r u' J.rs 2u 0.

;Ib uart 
"l

(b) Find the general solution of the nonlinear first-order Riccati equa
tion givcn by

fd]+2 2ru+t2u2:rJ.

i30 Marksl



Q2. Let D = d, / d,x be a difierential operator. Show that a particular i
of the oDE

'' (D - o)(o - t)y : e@),

where o, b are arbitraxy real constants and P(") is an arbitraxy
in its vaiable, is given by

,-"'' [;"'([p. *a,\a,
,\",/

Using the above result or otherwise, obtain the general solution
foliowing ODE:

(i) (D' 3D+2)9:sine-";
(it (D' - 1)r/= (1+e ")-,.

Q3. (a) Let :r: e'. Show that

,t , d, __ .r_r, n'ar-D 'a*
and

^ ,1.3.r'tt .i-=DtD l\(D-2\.

*h.,.D- +. 12,dt

Use the above results to lilrd the general solution of thc
Cauchy-Euler difierential equation

l:t3 Dt + rD 1)g:3xa,

d
where , = ,;.

(b) Find the general solution olthe following system of linear 0

ID2 -2ir 3g-.'.
1D2 21g I -t - u.

(a) Define what is meairt by the point, r = c6, being

(i) at onlinary ;

(ii) a singulaq
(rll) a regular sinslr,Iar



point of the ODE

a,,+p(x)u'+q(.x)a:0,
vtrere the prirne delotes difierentiatio! with respect to z, andp(c) afi q(x) ar-o rationr.l functions.

(i) Find the regular singular poirt(s) of the oDE 
l3o Marks]

.t tl" _.r. Itq _29_ |.
(ii) Use the method of trlobenirrs to find the general

the equation (2).

[70

Solve the following system of ODEs:

,t, dt 
- du d.'1 

tt2!)a - 2at - ;af _ rl -- ,r.,i _ ,,0),

(ii) " 3- '1u - d,
z" zAz-uz g+. lJ-z

(2)

sohrtion of

Marks]

Write. down the cordition of intcgrability 
", 

,n" ,.r"jta:#ItT]
equation

P(x, y. z) da + Q(x, y,.) d.u + R(x,y, z) d.z = 0

Hencr s6lvp 16p lollorvi g equatiou
[5 Marksl

z(2t3 - z) d.x * 2:c2yz dlj + x(r + z) tl,z : O.

(c) tr'ind the equation of the integral sudace 
"",,"rr,"* 

ur"totl"LTlj
partial dillerential equation (pDE),

yy' - z"yq )r"
which contains the curve r:0, z=yB, (i <!< 2). /

(d)'Apply Charpit,s method o! otherwise to u"o,n" 
",-"[:" X:",1,:

singulax solution of the 1bllowing nodinear Erst_order pDE

Iop-.- + Sq. z" + 4.2 : 4.

.02dz
0,

[2o Marks]



Qtl (a) (l) Find the Fourier cocflicients conesponding to l,he

(2, o-r<3.
Ir.rr -{-- - P rroLl -6.' [0. -3<r<0.

\Vritc the corrcsponding Fotuier se es

Shte w[erc thc discontinuities of f(r) arc located ard to

value lhe se es corrverges ai, lhese discontindlies.

[40

(b) Usc the nnite Fotlricr tralslorm to scilve the followingon*di

heat erluation

'!-t!:0, o<z<4, t>0,At Ai')

subject to the Lroundary and iIril,ial conclii,ions

t/(0.r) :0, t/(4,t) :0' t/(:r,0):21

{c) (i) Define tlte gammn-lunct'iotl I'(r) antJ betrt-function B\m'

where tn, n are Positive intcgers.

(ii) Evalrrate the irte€lral

t d,
l, ,' ,0

(You mav use tLe following resr ts \liihout proof

flnr)f(r)
B(ttt.n)::.- )

I (t' + n)

(ii)
(iii)


