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1. Find the general solution of [x% ~1Py=0. (10%)

2. Solve the following equation y"+23)'+2y= f(t) where f(¢) is an arbitrary
function. (15%)

3. Find the Fourier series of x(t)=t, -7 <t<m, x(t)=x(@+2x)
and calculate the series sum of 1+ 1 + —;— 4+ (15%)

4. V=a(x+y)i +a(y-x)j+z%k,

calculate ﬁ\‘)-ﬁdA, where S:x*+y*+z° =a’. (5%)
N

5. ¥ =2xp’z+cos y)i +(2x’yz—xsiny+sinz)j +(x*y? + ycosz),

calculate §\7 +dr, where C:x=cos@, y=sinf, z=2. (5%)"

C

6. Laplace transform and Fourier transform are defined as

X(0) = Lx] = [x(0edr,  x(0)= LX) = ﬁa+'}(s>eSfds
X(w)=Flx(t)]= Tx(t)e"“”dt : x() = F'[ X (w)] = i TX(w)eiwrdw

For a given function x(?), use one simple equation to relate its Laplace transform
L{x(¢)] and the Fourier transform of an auxiliary function of x(¢) . Calculate L[1],

L6m), FlI, FI6()]. ’ (15%)
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7. Find the eigenvalues and eigenvectors of the matrix: | 1
1

8. Use the method of separating variables to find the general solution of Helmhotz

, 2
equation in polar coordinates li{r QZ} iza—"’:+k2t// =0 where k% is a
ror  or r- 00
constant. (15%)
2
9. Evaluate the following integral I x—Adx (10%)

]+ x




