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Ql. (a) State the necessaxy aod sufficient condition for the diflerential
equation

M(x,s)cb + N(x,y)cls=0

to be exact. [10 Marks]
Hence soive the following differential equation

/n,\/.a\
(2,7u"x''J -uz"tv" +lldr+(f "x"!J t2ruera' 2u\du=0.
\" " ) \ ")"

[20 Marks]
(b) If tan r is a particular solution of the following non-linear Riccatj

difierential equation

. : d!-,-,.2
dr-'

theo obtain the general solution of the differential equation .- 
[70 Marks]



I

Q2. (a) If r@) : fp1ot, where, = ! una p,, i : 1,...,n, are
r-u flr

'corstalrts with ,ro f 0, then prove the fol{owing formulas:

rir -1."': \ ..,,t -p\O). - pfo)"-". o is a consrant crrd F(o) I 0t

1l(ii) -._p"' V - o"'---=^' lz. where V ir o fur!-tioD ol .r.' ' F(D) F(D - a)

[40 Marks]
(b) Find the general solution of the followirg differential cquations by

using thc results in (o).

tiJ lD3 . 5D, L8D - 4)g - "r' 
a 2,r -3c ".

(i1) (D3 3D2 - 6D a 8)e:6" :".

160 Marksl

Q3, (a) If r: e,, then show that

I ,t2ti =D, t2i^=D, D.tlx d.tz

,1

whcre 2 = fr. 120 Marksl

. Usc the above results to find the general solution of the following
differential equation

d,2y ,1d.y l2logr
&-;E- "2

i s [30 Marksl
' (b) With D = j, soLve hhe following simultaneous differential equa-

tions ;
t'

D2a-rn2Y:0,
D2y-m2r '0.

[50 Marks]
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Q4. Use the method of Frobenius to 6nd the general solution of

^d2u " du(, I)' )i t (3r' - 4r a 1') 
A" -2!-t)

Q5. (a) Solve the following system of differential equations:

rlx dg dz
ti) -, "- _-i@_A:V,,_n,

dt dg dz
ti\) 

--i6:rt\- 

zu4 -f)
130 Marksl

(b) Write down the condition of integrability of the total difierential

equation

P(r,v, z) d'x + Q@,v 
' 
z) d's + R(c,s, z) d'z : 0'

by expaoding about , : 1

l{ence solve r,he lollowing equation

yzlogz dx - zxlog z d'J + &A dz :0

[1oo Marks]

[5 Marks]

115 Marksl

(c) Find the genera] solution of the following linear first-order partial

diflerential equations:

(i) (y - z)P + (z - x)q = a -';
(ii) (a2 + y2 - az)p - (a2 + 92 - xz)o: z(t - u)'

[30 Marks]

(d) Aorly Charpit. method or orherwise ro find rhe complete and

''' ,t'{.ineutur.ot'rlion of the lollowing non-linear first ordcr parlial

di$erertial equation

2xz-Pc2-2qrY+Pq:O'
6z dzHere,P:*ondq:aq.

120 Markl



I
Qb. (a) Prove lha( if _n S "r S ?r and a is llol, an inl,eger, thcu

cosar = 
20sina;r 

{-:L - "osr ., cos2r In l2a2 o2_L o, _E_...1.

use {he above result Lo show thar. [20 Marksl

A:, -n r$ t-t )""'
stnaTr L-_, o2 _ nz.

(b) use Fourier transform to sol 
[20 Marks]

ze the one-dlmensional heat equation

AU -A2U
0t -.aF,

subject to the boundary conditions

t/(0,4 = 0, (I(c,o) : s-.,,, 6

and U(x,t) is bounded where r > 0 ard , > 0.

160 Marksl
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