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1- (9 points) Solve each of the differential equations:
a) (sin y+X* + 2x)dx +cosydy=0
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b) 3

dy, 2 X
dx x+1y y
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2- (5 points) Given f(t)=[(t—u)’ sinu du, find Laplace transform of f(x)

O —y —~+

3- (7 points) Given F(s)= %ez , find Laplace inverse of F(s)
S+2) +
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4- (10 points) Find the general solution of the differential equation
y'+4y' +4y=x"e™ for x>0
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5- (8 points) Find the general solution of the system
X'=—4x—y

y'=x-2y
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6- (7 points) Find the general solution of (X - 1)2 y" — 2(X + 1)y’ +2y=0.For
X +1> 0 (Hint: you can use the substitution U=X+1).
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7- (12 points) Use Laplace transforms to solve the following initial-value problem

t O<t
y"+y = h(t) where h(t):{ <t< ”} with Y(0)=2, y/(0)=0

0 t>rx
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8- (6 points) Find a family of oblique trajectories that interest the family of hyperbolas
Xy = Catangle 45°
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9- (16 points) Use the Laplace transform to find the solution of the given linear system
that satisfies the given initial conditions

X"+X+y +2y=0
7X"'—5x+8y'—4y=0
with x(0)=1 and y(0)=-1
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(20 points) Given the differential equation X*y” + (X2 — 3x)y’ + (4 — 2x)y =0.
Show that X, = Ois a regular singular point, then use the method of Frobenius to find
solutions of the given equation in some interval 0 < X < R.
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