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Anstcr All Questicirrs Tnne Alloweil: s Ho,rrs

Q1. (A) Stale the rrecessary arrd sufficient condition for thc ordinarv dif-
ferential eqrntion (ODE)

.41(.r.. s) dr + N(r, y) dy : {)

era.t. I10 Marksj

tLc gcreral s(rhrti(nr of the folbwing ODJi

- tlttt\/r lt g\ lg',/" t', ,) 0.

[40 Marks]
(b) Find lhe geleral solution of the following ODE r ultirtving it by

an apprc,prialc irt€rgral,ing l. rtor

12x11 + 4xu1tu + (tl') + ty + t:aJdy :9.

.. i30 Marksl
(c) Solvc thc fotlorvirrg nonliner:rr first ordcr BernoLrlli s cquation

.t'J ;
',i, :t ''i Lr' '

[2o Marks]

Q2. Lct ,D = d/dr be a .lifierential operator. Show thar a particular intcgral
ol thc ODE

to bc

l'in(l

(D - c,)(D it')s: P(r'),



b3

where cL, B are arbitrary real constants and P(r) is an arbitra,ry fu

ir ils variable, is given by

y: e"" I e\ti a. (l e" - a) a,

[40 Mar

Using the above result or otherwise, obtain the general solution ol

following ODE:

(i) (D2 + D - 2)u : 2(1 + I - r'?);

(ii) (D'- 9D + 18)y: e"'3'.

[60 Mar

Q3. (a) Let z: e1. Shorv thal

=D2 -D.

and

,'L : ott> tllo z),

,! =D, - 
'l12

d.
where D = rir
Usc tLe above results to {ind the geleral so]ution of the

Cauchy-E{rler di{Ierential equation

(t3 Du +2xD - 21t1 = 12lnr + 3r,

d\b","r-; [ao Mar

(b) Deline what is mcant bt orthogonal trajectories of cnrves

[10 Marks

Find thc odhogonal trajectories of the family of curlcs

r \,(r + sind),

. 
where o is a toostant. I

Q4. (a) Denne what is m€ant by the point. r: cs, being

(.1) 8,1\ onl'irldrY ;

(it) a strcular;
(.iii) a rcgu,lar singuLar



(b)

i

i

(]5. la)

p,oint of the DE
r/'+p(r)a'+q(x)a:0,

whcre the prime denotes diflerentiation with resp€ct to n, and
p(r) and q(r) are rationai functions.

l3O Marksl
(i) Find the regular singular point(s) of bhe DE

q" + (x + I)v' +29:0 (l)

(ii) Use the mcihod of Frobcnirrs to 6nd the general solulion of
the equation ( 1).

[70 Marks]

Solve the lollowing system of DEsr

. , dt d,!J clz,, T t : r,t- tj \t ,2rs_J.r.y2),
,, dt du ,lz
l J 

-: 
-: 

-.r r+: 2

[30 Marks]
Write down the condition of integability of rhe total difiereiltial
equation

P(t, lJ, z) dx + Q@,y, z) ds + R(x,y, z) tl,z : 0.

(b)

[5 Marks]
Hence solve the following equation

r dr + y dy + (x2 + y2 + 22 + 1)z d. = 0.

[15 Marks]
(c) Find the equation of the irtegral surface satisfying the li4ear par-

tial differentia.l equation (PDE),

x(g - z\p + g(z x)q : z(r. g),

and passing through ti! 
".,ruu 

r : y : 
".

, [30 Marksl
1d r AppLy Chrr pit r mer hod or or hprh i\e r o fi nolrh", omplere and r ho

singular sol[tion of the following nonlinear fiIst-order pDE

H"r",7,: 4 noa q: *ot oa

p: (qg + z)2 .

[20 Marks]
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