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1. (a) Show that the function defined by f(x) = (2x% +

2e3*+3)e? satisfies the differential equation

dy — GeX —2x
dx+2y-—6e + 4xe

and also the condition f(0) = 5.
(7.5)

(b) Solve (2xy - sin x) dx + (x* - cos y) dy = 0
(7.5)
(¢) Solve the initial-value problem

x sin y dx + (x> + 1) cos y dy = 0;

= 5 (7.5)
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Uy —yu, —u=1 (7.5)

6. (a) Using V*=1In u and V (x, y) = f{x) + g(y) to solve
the equation

xu,? + yiu,? = ul (7.5)

(b) Find the solution of the initial value systems

Uy —2uly, =v—x, v,+av, =0

with u(x, 0) = x and v(x, 0) = x. (7.5)

(c) Obtain the general solution of

P.T.O.
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W sxt3y, Dogxe
ag - XTI g Ty

Write the general solution. (7.5)

5. (a) Find the solution of the equation u_ - u,= 1 with
Cauchy data u(x, 0) = x2 (7.5

(b) Find the general solution of the equation

X
xuy +yu, +zu, = au +—-§,—. (7.5)

(¢) Reduce the following equation into canonical form
and find the general solution

-
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2. (a) Solve the differential equation

dy 'y _
-d—x+;—xy (7.5)

(b) Solve the differential equation (x2 + y2 + 1) dx -
2xy dy = 0 by first finding an integrating factor.
(7.5)

(c) Find the orthogonal trajectories of the family of

parabolas y? = 4ax. (7.5)

3. (a) Solve the initial value problem

2y d
2 62 ygy=n,

76 y(0) =1, y'(0) = 6.

(7.5)
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(b) Use the method of undetermined coefficients to

find the general solution of the differential

equation (7.5)
d’y _dy ax
a—x-i- — Z-d—y; — 3y =2e

(c) Use the method of variation of parameters to find

the general solution of the differential
equation
dzy + tan x se
ey =Ttanx seckx. .
dx? y (7.5)

4. (a) Find the general solution of the differential
equation
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d’y  dy
2 o———— ———— —
X ) + 4x o + 2y =4Inx. (7.5)

(b) Solve the linear system

) ng—zd—y—3x=
! dt dt
zi’f+zi}-’-+3x+8y=2 (-2)
dt dt '

(c) Show that x =3e’t,y = 2¢’*andx =¢~t, y=—2¢"t

are two linearly independent solutions on every

interval g < t—gb of the homogeneous linear

system
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