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l, (a) State the necessary antl suflicient condition for the cliffcrential equation

A,l (x,s) dx + N (x, y) (t,y : 0

to be exact,

Hencp solvc tlrp following pquation

('or -l)fl++,"s 1!:6.

(b) Find the generqf solution of the following ordinary dilTerential equations:

i. 1.1-"',u7), "",u(t 
r)rr=u,

r \ a).. duI. r dt+y=!i'logx.
:f
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' z. (o) tt rloj : !aDi, *here o = fl ^ra 
pi, i : .!,2,..., 

n, are constanrs with
po I o. prcv!=tle tonowing formulas:

11
' n Dl' 

- : 
Fb)P"' whprp a is a .onsronr and F{oJ J 0

. l' .. ltt r\Dte"'v =e"" FG;1 ;re"'v wherp I is a lunoion of -r.

(b) Find the general solution of bhe fLillowing ordinary differential equations by using
the results in (a).

i. (D3 - tD - z1g : g4gr:t 
"-,.

ij. (Ds + 4D2 + 4D)a :8e_2,

3. (a) Let n = e|. Show rhir

aDg=Dy,

12D2g=lD2-D)a.

and

of the following ordina.ry differen_

(b) Solve the following simulta.neous ordinary differential equations;

(sD+4)!_(2D+t)z=e_",

" (D+8)u-32=5e ".t

.1
4. Use the method of Frobenius to obtain two linearly independent soluliom in Eeries lorthe following orclinary difierential equa0ion

o.&t . ^du -d;, r 27; '7s' 0

where D = 4
Use the above results to find the general solution
tial equation

(x2D2 * BrD * 4)u : r + c2lnz.



5. (a) Write down the condition of inbegr€,bility of the total (lifierential equation

' 
P (x, y, z) dr + Q(r, y , z) dy 1 R(r, y, z) d.z : r).

Solve lhe diffgrential equation

A2di-zd.g+!d,z:A.

(b) Solve the foltowing differential equaLions:

,drdydz
z(r + y) z(x - !r) x2 + u2'
dr, th d.z

xu !12 zt4 2rz'

ililj-l
30 D:i

(c) Apply Charpit's meLhod or otherwise to find the complete and the singular solution

ol the nonlinear ?artial djfferenlial €quation

22+p2 + qy +2u2 =A.

(d) Solve the non-lincar partial difierential equation

?z-q2:1.

You may assume that z: F(x+aU): F(u), where z: aiog and o is arbitrary

constant,

6. (r)

G)

(b)

Obtain the Fourier series expansion of
(
I 2r' w),.r 0. x 3.

J\L1 \ .

Io *t"n -r., 11.

Find {he finir" fouriFr ci.r. rranrlurrn ,rnd rhp finirp foLJu.r.o5ine trenstornr ot ?"
3', d!

ond 
br,. 

wh"rF u i. a lunnlion ol r Dn,l rlor0 'r '. t>0.

Use part (b)io show that l,he solution of the partial djflerenLial equation

av a,v-a br.'
subjeci to the boundary condibion:

v(0,r) = 0, y(4,0 :0, y(,,0) :2r, where 0 < jc < 4, r > 0, is

n2'21

vq,", i1 - -r! f I 
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