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1. During the 921 Chi-Chi earthquake Taiwan suffered disastrous damages including
mostly the civil buildings, bridges, schools and transportation structures.
According to your understanding on structural dynamics could you give some
engineering reasons about damages on the reinforced concrete structure? (10%)

2. For the dynamic response of structure what are the essential properties of the . = 7
— e — .
structure (and why) and what is the most important interaction between the
response and the exerting forces? What can be done if this interaction happens
during the dynamic responses‘? (15%)

3. Please briefly describe the meanings and contents of weighted-integral and weak
formulatlon in finite element formulation. (10%) R o

4. The governing differential equation for a homogeneous aquifer of unit depth, with
flow in the (x,¥) plane, is given by (15%)

-O(ad/3x) Ox-O@dWBY)y = [

where a is the coefficients of permeability (unit m day™ ), ¢ is the piezometric
head (in m), measured from a reference level (usually the bottom of the aquifer),
and f is the rate of pumping (in m® day”’ m™). Here we consider a specified
problem, that two pumps are located at (1000,670) and (1900,900), puimping at
rates Q1=1200 m? day' m"' and Q2=2400 m® day”' m”, respectively. Please
compute, at least the ideal, the global forces for pump 1, located inside element 19.
That is, the nodal forces at nodes 12, 18 and 13. The general sketch and mesh
arrangement are shown in Fig. 1. The coordinates for the nodes and pump are also
piven in Fig. lc. -

Noted that: the linear interpolation functions for the triangular element is

wi= (ot Bxtriy)(2AL) , (i =1,2,3), where A, is the area of the triangle, and o3, and y;
are constants and defined as o = Xjyi-XuYj, Bi- ¥5Yi and i =~ (%-%:) (i#j;tk; and i, j and k
permute in a natural order).
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=~ 4735 BB BE4F F (coagulation) ? BREE B 2 848 6,4 ARk ? 32
SRR AL A R 2RI B AT o o T 6 S — LA
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=~ fe A& t(eutrophication) 2 #A ¥ » & XIRH ALY
TERLpHMEEHE 10 2 11 RRVELE R (T U4k
B P17 42 X #3000 2) (10%)
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It is known that 84% of all college professors have doc-
toral degrees. Whal is the probability that a given
college professor does not have a doctoral degree and

what is the probability that of 10 college professors all

have doctoral degrees,

PLAIB) =02 P(A) =02+ BP(B) =04
Al P(AuU B) =7

B E(X) =8+ E(X?) = 100+ E(Y) = 10 E(Y?) =
200 B(XY) = 40 Hl: Var(X - Y) = (1) -
Tx.py=_(2) » Var(2X+Y)= (3) ' Var(2X+Y+:

3a—2b+e)= (4) -

The daily production rates of a sample of workers in a °

factory before and after a training pregram are shown

below.
Worker Before CAfter
i G 9
2 10 12
3 9 10
4 8 13}
5 7 9

At 95% confidence, test to see il the training program
was eflective. That is, did the training program actually

increase the production rates? (Yes or No, justify your

answer) f(,‘f:’-' ¢ = 2. /32

If we want to determine the average mechanical aptitude
of a large group of workers,how large a random sample
will we need to be able to assert with probability 0.95
that the sample mean will not differ from the true mean
by more than 2.5 points? Assume that it is known from

past experience that ¢ = 10. L roaf = /;fé

A multiple regression is estimated and the results are as

follows:
YV =105 + 20086z, — 1.1764z. adi — R* =0.77
(0.4) (1.023) (3.440)

Where the numbers in parenthesis are the estimated stan-
dard errors. Suppose you are not satisfied with the level
of the adj-R?{adjusted- R*). Which variable you drop will

result in a higher level of adj -R® ?

(764)

(704

(J64)

(/8)

(/¢%)

(14%)
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PO~ M7 -
The regression equation is
Vo= —1.41 4+ 0.0235X, + 0.00486.X,

Predictor Coef Stdev t-ratio
Constant  ~1.4053 0.4848

X 0.023467 0.0086606

Xs o) 0.001077 @

$=0.1298 R-sq=@ R—sqladj)= @
Analysis of Variance :
Source DF 33 MS F
Regression () 1.76209 & @

Error & @ ©
Total 9  1.88000
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I. What factor of factors generally limit the productivity of polar, temperate, and
tropical ocean regions? (15%)

2. Describe the three types of plate boundaries (of plate tectonics). (15%)
3. What is the Sound Channel? How does it be formed? (15%)

4. What are the main sources of the dissolved oxygen in sca water? What are the
primary agents to consume the dissolved oxygen in the upper and lower ocean?
(15%)

5. What is the Ef Nifio? How does it affect the global weather? (20%)

6. Draw force-balance diagmms to explain how the wind blowing on the sea surface can
drive sea water to flow in an Ekman Spiral pattern. Note that the Ekman Spiral can be
developed conceptually by the force balance layer by luyer from the surface down (o
below, (20%)
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