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1. (15%) Find the exact closed-form general solution for xy" +2y +25xy =0, where y is a function of x.
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2. (15%) Find the recursive relation for the coefficients of the series solution for% + p(x)% +q(xy =0,
(v o] o0
where p(x)= Y. apx", q(x)= 2, b,x" and x is finite.
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3. (20%) Solve the partial differential equation
oty &%y
—4+4—7=szn51, for0<x<landt>0
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with zero initial conditions and boundary conditions: y = —Z—;ﬁ =0 atx=0and 1.
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4. A= |4 14 8
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(2) (10%) Find A" using the method of Gauss-Jordan elimination.
(b) (15%) Find the eigenvalues and eigenvectors of A.
5. (15%) Evaluate the line integral for [[(1+3xy*)dx+3x"ydy using Green’s theorem, where C consists of
(o4
the arc of the parabola y =2xfrom (-1,2) to (1,2). State the details. Hint: Close C with a horizontal line
segment. :
6. (10%) Prove Vx(fV)=Vf xV+ fVxV

where fand V are scalar and vector functions, respectively, and they are functions ofx,y,and z.




