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1) (10 points) Solve the following differential equation.

2xyy’ +(x —1)y? = x%e*. (Hint: Use the substitution v = y?).
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2) (10 points) Solve y"+4y' +4y = x% ™2,
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3) (6 points)
a) Find the Laplace transform of tsint.

b) Deduce the value of the function f (t), which verifies the following equation.

t
2[ f(u)f'(t—u)du = tsint with f(0)=0.
0
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4) (6 points) Find Laplace transform of ! te .
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5) (6 points) Use convolution product to find the Laplace inverse of W
s*(s+
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6) (10 points) Use Lapalce transform to solve the following initial-value problem.

y: =4y, -2y,

, 7 v,0)=2, vy,(0)=-2
J, =5y, + 2y, (0) ,(0)
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7) (6 points) Solve y"+2y'+y=4(t-1); y(0)=1, y'(0)=-1.
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8) (10 points) Use Laplace transform to solve

t, if0<t<1

" "7y = : — v —
y' +6y —7y {o, o1 y(0)=y'(0)=0
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9) (20 points) Show that x, = 0 is a regular singular point of the differential equation

xy" +(1—2x)y’ +(x—1)y = 0, then use the Frobenius method to find the general
solution .
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10) (16 points) Use the eigenvalue — eigenvector method to solve the following system.

Y1 -1 1 1\(y
Yo|=| 1 -1 1}y,
Ys 1 1 -1)\y,
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