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1) (8 points) Solve the differential equation xy’+y = x*y*, for x > 0.
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2) (6 points) Solve the initial-value problem x% = Y +./xy +1; with y(1)=3.
X

Hint: Let xy+1=v
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3) (8 points) Solve (x“ +y? +cos x)dx+ (xy +y)dy =0.
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4) (6 points) Solve the differential equation x*y” +2x*y”"—xy'+y =0, for x>0
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5) (10 points) Solve the differential equation y" -2y’ +y = 5 for x>1.

(@-xF
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6) (8 points) Find the function x(t) such that x(t) =t +.[sin(t—u)x(u)du.
0
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=4y, -2
Y1 =4Y; Y2; yl(O)

) =2;Y,0)=-2.
Y, :5y1+2y2 2( )

7) (12 points) Use Laplace transform to solve {
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8) (12 points) Use Laplace transform to solve
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dy

dt?

+25y:{

25 0<t<4
0; t=4 '



9) (10 points) Use the eigenvalue-eigenvector method to solve

y; =—Y, +6Y,
Y; =Y, —2Y,
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10) (20 points) Given x?y" + xy’jt[x2 —%)y =0, for x>0.

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

b) Find the indicial roots.

c) Use the method of Frobenius to find the generalized power series solution in powers
of x.
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