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5. (a) Apply Ju =v and v(x,y) = f(x) + g(y) to solve

Moy uy=dn (7.5) .

(b) Find the solution of the initial-value systems
u +uu =e*y, v —av, =0,

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

(c) Determine the general solution of

4u  + 5uxy tu, tuytu = 2 (7.5)

6. (a) Given that the parabolic equation
u, = au + bu + cu +f,

where the coefficients are constants, by the

substitution u=v e and for the case c = —(b%4),
show that the given equation is reduced to the
heat equation

Ve = av, + g,

XX

where g = fe2 (7.5)

(b) Find the solution of the Cauchy problem

xuxéyuy+y2u= y2. (7.5)

(¢) Apply v = In u and then v(x, y) = f(x) + g(y) to solve

2us + y? ui = (xyu)i (7.5)
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& & d (b) Find the general solution of the differential equation
x3%+2x—¥—10x—y—8y=0. (7.5) ’
dx dx dx y" = 5y' + 6y = 4e?,
(b) Solve the equation using method of undetermined coefficients.
(7.5)
(3x% + 4xy)dx + (2x? + 2 y)dy = 0. (7.5)
(c) Use the method of variation of parameters to find
(c) Solve the differential equation the general solution of the differential equation
2
2r(s? + 1)dr + (r* + 1 )ds = 0. (7.5) d—{+y:sec2 X (7.5)
dx
2. (a) Solve the differential equation 4. (a) Find the general solution of the differential equation
dx x 1 2
O e X, (7.5) dy o dy .3
dt t* X 2xdx +2y=x". (7.5)

(b) Solve the differential equation (b) Solve the linear system

(5xy + 4y? + 1)dx + (x2 + 2 xy)dy = 0,

dx dy : dx dy
) _ ) —4—4 2y =gint, —+——=x~y=0 (7.5

by first finding an integrating factor. (7.5) dt dt dt dt

(c) Determine the value of K such that the parabolas (c) Show that x = 2e*, y = -3e* and x = ¢’, y = ¢" .
y = ¢,x? + K are the orthogonal trajectories of the are two linearly independent solutions on every
family of ellipses x2 + 2y? — y = c,. (7.5) interval a <t < b of the homogeneous linear system
) iﬁ:5x+2y, d—y:?:x+4y
3. (a) Find the solution of the differential equation dt dt
dy iy Write the general solution. (7.5)
4—2+4d—+37y=0, y(0) =2, y'(0) = -4. (7.5)

dx X . R i i
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