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04 - DIFFERENTIAL EQUATIONS AND tr'OURIER SERIES
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all questions Time r Three houN

State the Decessary qnd sufficient condition for the difielcntial equotion

M(c,s)d.x + N(c,e)d,e :0
to bc exact.

Hence solve l,he tollowing diflerential equation

(r"t,_1\ dv.,nt; I!=o.
\ " !) dr " xi

) Solve the following differenLial equaLions:

, ";**({f)n:,,
.. da.\. rE+ y = !- tnri

iii, (:r + a + 1) dr + (2n + 21J + r) da = o.
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r'. -F !lil I 
', (a]/.If it;) : ;r, r', *l'"tp = fi und p,,t = 1, 2, . , 'r, are constants w

l' tpJ I o. ,Prove thd fo owin4folmulos:

r. '; -L ""' = 1 *i.'*tr"r" ,. is s consrant and ,F(n) / 0i\;.:*f,[3], .,,,lf.L',""-"
ii.-:+: eqr y'q e",----:- y, where y is a function of r..hlD) tlD+a)

(b) Find the general solution of the following difierential equations by using the resu

in (a).

i. \D1 - D)! : e' + e-'

1i. lDx - 3D - 2)u : 54A xs e-'.

3. (a) L€t c + 1 = et. Show that

. and

tr+r)9=o,

(c + 1)' :!-:n2-D

,].,h".. T): i:"""'- " - dt
Use the above results to find the general solution of the following differentiel eq

Lion

[(r * 1)'D'* (o+ 1)D - 1]s = ln(o + l)'? + r - t

(b) Soive the following simultaneous differenLial equatjons:

(5D + 4)s - (2D + 1)z: e-",

(D+8)a-32=5e-".
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solutions in series for
se irhe nethod of FrobeDius to obtair two linea.rly indepe$dent

foilowing dilferential equation

9a2y" +9n2/ +2Y=

Write down the condition of intega.bility of the total difierential equation

P(c,s, z)dx + Q@,u 
' 
z)ds + R(n,s' z)dz : 0'

Find J(s) such that

{ 
g'- '\ a,-,au- IeJdz- oI'J

is integrable and hence solve the pqua,tioD

Solve the foilowing difiercntial equa,tionsi

.dxdgdz -- --- : ;-- i,z@+V) 2\r-V) r'+g'
,, k:fu- dz
'. W 1!2 zqJ - 212

Chaxpit's method or otherwise to frnd the complete a'trd the sing1rla'r solution

the non-Unear paxtiai differcntial equation

2z+P2 = q11+2g2 =0'

the non-lineor partial difierentia.l equation

may assume that

t(p2+f):t-22.

z = F (a + aA) : F(u). where o : c + ag and o is arbitrary

J



6. (a) Obtain the Fourier series expansion of

(
lG)= l2' when o(o<3'

t 0 when _3</<0.
(b) Find rhe firite Fourier sine Lrsn6".- Orr. 

lolm end the ffnite Fourier cosine transform
. and 

5p, where ri'is a function ofc alid I for 0 < a <1, t>0.

';,(c) Use part ib) bo 6how the soluricjn of the paxtial difierential equation
av : B:!

'ubject 
to lhe boundary condition: 

dt 0f'

y(0,4 =0, v(4,t)=0, v(r,o)=2s,w1ere0<c<4, l>0, is

n,r.,,--loa='i :#' \L'11: 
- 
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