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Q1. (a) state the neceosary and suflicient condition for the diferential eqoation

M(r,y)dc!N$,ylds=o

to be exact. Hence, solve the following diferential equation

(x3 + 3r;yz)dc 1(3c2u l ys\dy = o.

(b) If a solutiontf the ditrerential equation

4ltxE t + 4.ryt + (4$2 _ 1.)a = o

is

[+o marks]

6ln l'
ltll,) = ---7, 0<r<,r,

{r
find a second solution y2(c) using an appropriate formula- [Give the formula

thai you usel [+0 marks]



:
(c) Solve

' @-2)+- Y+?{r-2)3'ar

7 [20 marksl

Qz. (a) If r(D) =tO,O', where, = fi ^ a n,, i = 1,2,...,nare constants wirl
i=0

p6 I 0, prcive the following fornulao:

i;t 1 .",= 1 
".,EID) P(o) th"t" o is a constant and F(a) I o;

11
iir) 

-e""y 
= e.'FlrJ;rV. where V isafunctiono{f. [40 marks]

(b) Find the general solution of the following diferential equations by u6ing the

results in (a).

(i) (n4 - 2n2 + l)y = 40cosh r:.

(ii) (D, - I) = ce3'. [60 marks]

Q3. (a) ttse the suitable subtitution 1,o show thst

d ^,F ,tscfi=o. /j;"=DlD-11 una ".ft =D(.D-t)(D-21,

whu." 2 = 4.d, Its marks]

Use the above result to fnd the general solution of the following ditrerential

equation

a9yt't * nE -v=lca,
,dr where = ;;. [ao marke]

E,

(b) With , = f, eolve the ioilowing simultaoeous diferential equatrons.

@ +1b + (2D +7)y = et +2,

-2n*(D+3)y = et-t.

[35 marks]

(c) Show that the orthogonal trajectoriee of the equation

c" 1(g - c)" = l+ c2,



whele c is a constant. are the circles

(r*c.)'+E2=c*2*l'

where c'is a cdistant [20 marks]

Q4. (a) Let the general second-order diferential equation

*@ffi + "'V|fl+ a'(s)Y = o

have two linearly independeni soluiions 9r(o) and g'1(z) such that

t@\
vr(') = I'1" It + ! "'"-,) '

where rr and r? ate the solutions ofthe indicial equation with Re(r1) ) Re(re)

Assume that all othel conditiors are satisffed Write down the iorms of 3r'1(c)

by catego zing the tYPe of 
'.1 

and 12'

{b\ l,et the linear second-order odinary diferential equation be

[so marks]

r(r - I )y'' + (3r - 1)s' + s = o' 0)

roots of the indicial equation of the given diferential eqtation

[20 marks]

1

|ll1r,

down the secold indepe[delt solution

[10 marks]

[40 marks]

equation find its general
q5.

(i) Find the

0).

(ii) rf

vr(c) = ! a'
m=O

is one oi the solution of (1), write

.vr(r) of (1) in terms of 9(c)'

(iii) Find the general solution of (1) in series {orm'

(a) By identifyiig the tvpe ofthe following ditrerertial

solution.

[20 marks]

{bl Write down the conclition of inlegrability and of exactness ofthe total difer-

ential equation

r{c.y. z)tlc * Q{x,a, z)dv * B'(o,v, z)dz = 0'



Q6. (a) Show thai the fourier series of the function

f -r. it-o<,<0,/(4=l * il u<r<-. a'd /(r12n)= lG)

is

!(u'n I 1 \
7r \ r+-sin3f,+-stn5r* 

f

Hence solve the following diferential equations.

gzdn + (z'r - yz3)da - 2cydz = o.

J @-y)dc-cdg1-zdz = 0.

135 marksl

(c) (i) Find the general solutior ofthe partial diferential equation

q(I -?') =p(\- z\

and discueo about its srngular soiurion. h.r" p = $ una q = !o;r: 
f/o.u,t4

(ii) Apply Cha.rpit's method to ffnd the conplete and singular solutions ofthe

nonlinear first-order padial diferential equation

P(s'+1)+(b-z)q=o.

[zs marks]

Hence show that
lltn

I ---L-- t4

[40 marks]

(b) Use forrri$ transform to show that the one-dimelsional heat equation

3u ^32t
At -' ar2

where c is o constant, eubjeci to the initial condition

u@,0)= l@), -oo<c<oo,

where l(r) is the given initia,l temperature, gives the solution

.1r+-z(c.r) = -L I 11l;exp1-cr.trt)exp(iAr) d,\.
\/2r .l--

4

,



wherc
'1t+-

F()) = _: I /(v) exp(-io.l) du
{2r l_^

rs the ibu #r traoslbrm. [so marksj

Hence prove that the solution u(o, t), ueing convolution equation, caD be wtjt-

ten a!

srr. rt = -1: ['* r,,r.*o[ -@ -=o)"\ oo.
zct/tt J-- '"' \ 4ct t

You may use the following deflnition of convoluiion.

rl-
$ *s)(x)= I !(ds@ - p) dp.

.t-&

[30 marks]


