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Show your calculation steps carefully. A correct answer, unsupported by calculations, explanation, or
algebraic work will not receive credit; partial credit will be given for correct steps.

1. (10%) Consider the following matrix :

A=

h W =
AN

Find the eigenvalues of 4”4 and also of AA” . For both matrices find a complete set of orthonormal

eigenvectors.

2. {10%) Evaluate the following sum:

3. {20%) Find the general solution to the following differential equations:
‘ 2

{(a) (10%) (2x+y)y'=ﬂc—+y+4x
Y

(b} (10%) Y"+5y'+6y=12¢"+6

4. (10%) Evaluate the following integral:

) 4
[Hint: &(4) = Z%:’;—O]
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5. (15%)Let f(r) be a periodic signal of period 1. One says that f(#) has a half-wave symmetry if
1
f(t—5)= —f ()

{a) (5%) Sketch an example of a signal that has half-wave symmetry.

(b) (10%) If f(¢) has half-wave symmetry and its Fourier series is
f(t) — cheﬂml

Show that C, =0 if »n iseven.

6. (10%) Provethat V-(Vy xVp)=0,where v and ¢ are scalar-valued function of (x,v,2).

7. (10%) Calculate ”(x+ ¥)’e*Ydxdy where R is the region bounded by x+y=1, x+y=4,
R

x—y=-1l,and x—y=1.

8. (15%) Consider the integral operator K f(x) = j: (x* + y*) F()dy

{a} (10%) Find all eigenvelues of this operator.

(b} (5%) Find all eigenfunctions corresponding to non-zero eigenvalues




