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1) (12 points) Solve the following differential equations.

a) (x2— y2 Jax—(xy)dy =0
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b) y+;y=xy“
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2) (8 points) Find the family of orthogonal trajectories of the family of curves
y =clnx, for x> 0.
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3) (5 points) Given f(t)= .[vevsin(t—v)dv, find the Laplace transform L{f (t)}.

0
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4) (9 points) Find the general solution of the following system of differential equations.
y1’ =Y,
y, =—4y, +t
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5) (12 points) Solve the following differential equation: x°y” —3xy’+4y =4x"', x>0.
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6) (6 points) Given the following clairaut’s differential equation: y—xy' =y’ -y’ In|y’| :
a) Find a general solution.

b) Find a singular solution.

7114



7) (6 points) Solve the following differential equation y'*) +4y"+4y =0.
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8) (12 points) Use Laplace transform to find the solution of the system

with y,(0)=y,(0)=0
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(Use this Page to continue problem 8)
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9) (12 points) Solve the following initial-value problem using Laplace transform.
0 t<1 y(0)=0

"_Gy —TV = ith
yoeymn {56 t>1 . y(0)=0
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(Use this Page to continue problem 9)

12/14



10) (18 points) Consider the differential equation (x2 — x)y" +(3x-1)y'+y=0.

a) Show that x, =0 isa regular singular point.

b) Use Frobenius theorem to find two linearly independent solutions yl(x) and

Y> (X)
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c) Find a general solution for the given differential equation.
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