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it (a)  Show that the following first order ordinary differential

equation . :
(2xcosy +3x2y)dx + (x3 ~-y-x2siny)dy =0,

is exact and hence solve the equation with initial

condition : dy = 0. 6.5
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By finding an integrating factor, solve the initial vaie

problem : 6.5
(222 + y)dx + (x2y-x)dy =0, y(1)=2.
Solve the following Bernoulli equation : 6.5

%+ (x+1)y= e‘2y3,y(0) =0-5

Find the orthogonal trajectories of the family of

parabolas y? = 2cx + 2. Is the orthogonal trajectories

also a family of parabolas ? ’ e

Solve the initial value problem :
¥y +2y' +2y=0, y(0)=1, y'(0)=-1. 6

Find a basis of the following differential equation
(xD? +4D)y =0, where D=d/dx.Also find the

solution satisfying :
y(1)=12, y'(1)=-6. 6
Solve by the method of variation of parameters :

Yy +6y' +9y =x3e3x x>0. 65
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Solve the initial-value pfoblem by the method of
undetermined coefficients : 65
y"+3y'+2-25y = —10e15, y(0) =1, y'(0) = - 1.
Find a homogeneous linear ordinary differential equation
for which two functions e“\cosx and e—=*sinx are
solutions. Show also linéar independence by considering

their Wronskian. s 6.5

Solve the linear system that satisfies the stated initial

conditions : 6
dy
—dTl =-3y, +2y,, y,(0)= 1
dy
_Etl/= ¥1 -3y, ¥,(0) =-2

0] Find the partial differential equation arising from

the surface : 3
z=xy+f(x%+y2).

(ii) Find the characteristics of the equation : 3

u, —u,= 1 3
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Obtain the solution of the quasi-linear partial differentiai !

equation : i 6
(y-u)u, +(u-x)u, =x-y,
with the condition # = 0 on xy = 1.

Find a power series solution of the following differential

equation : : : 6.5

(1-x2)y" - 2xy' +2y =0.

Find the general solution of the linear partial differential

equation : 6.5
x(y-2)u, +y(z-x)u,+2z(x-y)u, = 0.
Reduce the linear partial differential equation

u, -yu,~u=1 to canonical form, and obtain the

general solution. : 6.5

Apply the method of séparation of variables by taking
log u(x,y) = f(x)+&(¥), to solve the initial-value

problem : 6

yzuf + x2u§ = (xyu)2 g u(x,O) = 3exp(x2/4).
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Determine the region in which the partial differential

equation :

U txyu, + u,+u,+u=1,
is hyperbolic, parabolic or e]lfptié, and transform the
equation into canonical form for the parabolic region.

6

Reduce the following partial differential equation with

constant coefficients,

du_ +5 '
T My tU,, tU, tu, =2

into canonical form and hence find the general solution.

6
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