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1. Evaluate the following surface integral

I= H(xdydz + ydxdz + zdxdy)
S

Where S is the closed surface consisting of the cylinder x2+y2=3a2 (0<z<b)and
the circular disk z=0andz=b (x2 +y2 < a2 ). Hint: Divergence theorem of Guass.
(10 points) '

2. For a matrix A,
(1) Describe the following terminologies. ( 3 points each)

(a) Rank

(b) Nullity

(c) Eigenvalue .

(d) Eigenvector

(e) Generalized eigenvector

(1I) Can we find a nonsingular matrix T such that T-1A T becomes a diagonal matrix
for any matrix A ? Why? (5 points)
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(I1D) For A=|0 2 0], find the three eigenvetors and verify they are linearly
00 2 '
independent. (5 points)

3. Find the following integral

x40

7 points
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(a) L%dx (8 points) )
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4. Find the analytical solution of the vertical vibration mechanical system as in the

figure below which governed by the system of diffcrential equations.(20 points)
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5. Write down a 2 dimensional Lapace’s equation and what is the type of this lincar

partial dif[ereuli.al cquation? (Hint: parabolic etc.) (10 points)

6. What is the ill_conditioned of a system of lincar equations when solving

numerically? give an example. (10 points)

7. When testing the hypothesis of a static analysis, il is nccessary to have a number
a which is called the significance level and it is customary to choose a=1% or
5%, what is the mcaning of the valuc of this significance level? (Hint type-1

crror)(10 points)




