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(e) State the necessary and - suficient condition
equarion

M(x,s)dx+N@,y)dy:0

to be exact-
Hence sohe the followi[g differential equation

for the differential

[10 Marks]

(rrP + u" - o) a, + (a'/t, + u, - ') au : o.

) By differentiating the equation

I f(ry)+ F(ry) d,(ts) t
J f(ru) - F(xa) re '"" 

a

[20 Marks]

- F (,a)) is an inte-



af @a) d'r+ ffOa) du = 0'

Hence solve the difiereutial equation
f20 Marksl

a0 + zaa) dr + r(t - ry) ds : 0.

l2o Markl

(c) ll 111 
:2r is a particular solution of the following iro -linear

cati differential equation

9:z-2rs+a2,dn

obtain the general solution of the differeutial equaiion

[30

Q2. (a) rf FQ1 -lprDt, where D - ftu^a0,.? - l rl

i-0
constants with p0 f 0, prove the following forniulas:

(t) #""' : hnr, wherc a is a constant and -F(a)

0i) #)e"' v : e"'nhar,where v is a function ol

(b) Find the general solution of the following ditrerential eq

using the results in (o).

(i) (D4 - 2D2 + I)v : 40 cosh r.
(ii) (D3 - 3D'z - 6D * 8)U = as-t'.

Q3. (a) Let c: er. Show that

,+:D,
alt

)2
s2!-=D2-D,

{Lro

2



-x314

a.nd

*ne".o -- fi.

,t !- = DID - I\(D - 2),
at"

120 Marksl

[30 Marks]

solve the following simultaneous dilfercntia.l equa-

[50 Marks]

[100 Marks]

dz

Use the above results to find the general solution of the following

differential equation

(b) with D =
tions

d

a,

Dzr-azy:0,
Dzy+a2a :0.

se the method of Frobeniu6 io find the general solution of

r2, )",
@ - 12 # + Qr2 - 4t + 1\;4 - 2a - o

about o : 1.

the following system oI difierential.equations:

d,s

"a1112 
arq- uQg{- r"1 9z@a -rs1'

130 Marksl



(b) Write down the condition of int€$ability ol the total diffelential

equatioR

[5 Marks] l

Hence solve the follorting equation

(az + wz) da + (za + xvz) d'g + (tg + avz) dz = o'

{15 \{arksl

(c) Find the general solution of the following Iinear first-order parilal

P\x.u,z)dr+QU a.z)da r Rlr'g '\d' =o

difierential equations:

(i) (s - z)p+ (z - t')q = Y - r:
lii) \i + a2 - w)p - 

.lxz 
+ u2 - rzlq - .\'r !)l

where P = Ar 
aft S: d,

Apply Charpit's method or oiheririse to find the compleie

the singular solution o{ the following non-linear first order ps
(d)

Q6. (a)

differeorisl equation

r(t+t)+(a-z1q:o'
0z 0zHere.p=-andq=-,' or oll

120

Pro!€ that if -r S c S r and o is not air integer, ther

2asir ar ( 1 '"osJ cos2{ I
cosar=..'..........-...-\za- 

"t_r* "-a I

Use ihe above result to show that
€ / l \n-2an =t_25-, ,,",.

sinaTr ' - /2 a2 n2



f
\

''-.-..-:--,.

Use Fourier transform to solve the one-dimensional heat equatio[

ou ''U ="0t - 0t2

slrbject to the boundary conditions

t/(O,r:0, u(r,0) :e', c>0

and U(x,i) is bounded rvhere c > 0 and t > 0'

l5o Marksl

Prove the following identities for Bessel functions:

(i) J,("r) - l-1fJ"(x\. u i Il

tti\ J-:. - YJ,,lr): -J,+r'r).T

l1o Marksl

(b)

(")


