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. Giventhat yi(x)=x is a solution of the differential equation

Find the second solution. (15%)

2. Solve the following problem:

4" -4y +17y(t) =0, y(0)=2, y(0)=5. (10%)

3. Fmd the power series solutions about point x = 0 of the following equation:

X2 y"+xy - (x*+ 1/4) y(x) = 0. (15%)

4. Let the velocity of a fluid be described by F = 6xz i+ x’y i + yz k. Compute the rate at which
flutd is leaving the unit cube. (15%)

5. (a) Prove that the eigenvalues of kA, for any scalar k, are k times those of matrix A. Are the
corresponding eigenspaces the same? Explain. | {7%)

(b} Evaluate J'ﬁ . VxF dd ,
.

— -

where F =xzi -y2'k, S:xX’+4y’+28=4, £20,920.220 L (8%)

6. Find the steady-state temperature distribution T(r, 0} ina semicircular plate of radius | if

1(1,0) = u,, 0< B8 < g
T{r,0)=0, T(r, )y =u,, 0<r«<l
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(in polar coordinates (r, 8), ViT=-—= ( ) " ] (15%)
7. Evaluate the integral ¥y
A
dx
f —~,a >1
l+ x /\
(Hint: constder the contour shown in Fig. z=x+1iy) %A L X (15%)
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