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State the necessary and sufficient condition for the differential equation
M(z,y)dz + N(z,y)dy =0

o
-

~ to be exact.
- Hence solve the following differential equation
2 2 dy . 2
(¥ -z smx'y)% = zysinzy — coszy — e®?,
) Show that the solution of the general homogeneous equation of the first order and

dv
logxm/m—i-c,

‘Hence solve the differential equation

(z* — y*)dz + 22y dy = 0.



n _ d ‘ '.'
2 () I B(D) = ZpgD“, where D = o and p;, ¢ = 1, 2, ..., n, are constants

-
po % 0, Prove the following formulas:

i 7 (ID) 8T = F(la) e**, where « is a constant and F(a) # 0;
1 1
ii. eV =e*® ———— _V where V is a function of z.
F(D) )

F(D+«

(b) Find the general solution of the following differential equations by using the n
in (a).
i. (D®—3D—2)y = 540232,
ii. (D®—D)y=e®+e*.

3. (a) Let (1+2z) = ¢'. Show that

g =

and

42
2z)2 — = 4(D? — D).
(1+22)? = = 4(D* - D)
D=—.
where =
Use the above results to find the general solution of the following differential eq

[(1+22)°D? — 6(1 + 22)D + 16}y = 8(1 + 2z)2.

(b) Solve the following simultaneous differential equations:

(D~17)y+ (2D - 8)z = 0,
(13D — 53)y — 2z = 0.

4. Use the method of Frobenius to obtain two linearly independent solutions in seri

the following differential equation

972y" + 922y + 2y = 0.



(a) Write down the condition of integrability of the total differential equation
P(;L', Y, z)dfu” & Q(m: Y, z)dy ok R(.’L‘, Y, z).dz =1,

Hence solve the following equation

2y + 2)dz — (z + 2)dy + 2y — z + 2)dz = 0. o

Solve the following system of differential equations:
dx dy dz

i, = — :
y—zz yz+z 32492

de dy dz

== "
- 2 -y Adzy?-—2z
c) Find the general solution of the following linear partial differential equations:

1 (2 = 2yz — y))p+ (2y + 22)q = 2y — 2a;

ioz=pr+qy+/1+p2+¢.

pply Charpit’s method or otherwise to find the complete and the singular solution

he following non-linear first-order partial differential equation

Py +pq+qy = yz

ain Fourier series expansion of

2r when 0<z<3,
f@) = -

0 when -3<z<0

e finite Fourier transformation to show the solution of the partial differential

v _ov
ot oz%’
0 the boundary condition:

=0

V(4,t) =0, V(z,0) =2z, where 0 <z <4, t>0

—nlmt

—16 o= 1 . mY
V(zg,t)=——> —e 16  cosnr sin e

x n=1 2




