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1. As shown in figure | are three cross sections of a beam, knowing that the areas are the same for all sections, please

2. Figure 2 shows a block of weight W connected to a spring of stiffness K. Please (a) find the minimum force P required to

4. Please construct the bending moment diagrams for loaded beam shown in figure 4(a) with the aid of the integration
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compare the flexural capacities in terms of the moment of inertia of an area for these three cross sections. (25%)

move this block if the previous extension on the spring is 2 m, and (b) draw a curve for the P-X for P up to 20 N when the
initial displacement of the block is 0. (25%)

. Shown in figure 3 is a prismatic bar supported from its end. Please determine the strain energy considering the following
loads: (a) the weight of the bar itself, and (b) the weight of the bar plus a load P at the lower end (Assume linearly elastic
behavior, the weight density of the material is 7 and A is the cross sectional area of the bar (15%)

process. The shear-force diagram is shown in figure 4(b) (15%)
. A solid circular bar with fixed ends is acted upon by two oppositely directed torques T, as shown in figure 5. Please

determine the reactive torque T, and Ty, the maximum angle of twist ¢ ., and the angle of twist ¢ , at the mid-section of
the bar. (20%)
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1. ERIMEELTE (4% x 10 = 40%)

(1). Laminar flow (2). Turbulent flow
(3). Surface force {(4). Trrotational flow
(5). Doublet (6). Cavity in liquids
(7). Dynamical similarity (8). Reynolds number
{9). Supersonic flow (10). Flnid Density

2. A spherical buoy has a diameter of 1.5m. mass 100kg and is anchored to the sea
floor with a cable as is shown in the figure. For this condition what is the tension of
the anchor. (/$95)
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3. Water {flows under the inclined sluice gate shown in the figure. Determine the
tlowrate if the gate is 2m. The upstream water depth is 5m while the down stream
water depth is [m. Neglect the energy loss during flowing through the gate. (/¢ 7)
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4 {38 Lagrangian J7sURE T 2 B ESFE 25 - HIFTEEHT Lagrange's continuity
equation = ( [5% ) '

5 7E3EHEERT (irrotational flow ) BYERAERIETRIBS » EREEAEARKTIERE
y=-h=7 BT {F x WhER .~ JREE (stream function) y(x,0)=acosmx > gBim &
RHE - Ry(x,y) - (15% )
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. biosphere

. biomagnification

. The population, resources, and pollution model (PRP model)
. population histograms

. dust storm

keystone species

. green energy
. streambed channelization

weathered oil

0. contingency plan
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1.

2
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4. #EAHFE(1)10°M 2 (2)10'M ¢y HA HKosskes pHE (3

FER %y BMArRE 2% Given: pKa=0forHA ) (12%)

5. {7 38 i % (alkalinity) ? 4 B% K R 22 0 3 i 2 % B 4T 7
BBR-—FRERERS PHAR—ERS - (10%)

6. A COD analysis is to be performed using 0.25N K,Cr,O7. How many
grams of K;Cr,O7 must be added to 1 liter of water to prepare this
solution? The product of oxidation is Cr* and the reaction takes place

in acid solution. (The formula weight of K,Cr,07is 294.2) (10%)

7. How does chelation influence corrosion? (5%)
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8. MELY  (20%)

(1) co-enzyme

(2) anaerobic respiration

(3) oxidative phosphorylation
(4) co-metabolism

(3 ) Gram stain

(6) Nocardia

(7 ) Purple Sulfur Bacteria
(8) Diversity Index

{9) redtide

(10) bicaugmentation

9. ML EMEMAS BA MW FH - AP A#HE - FHE R
obligate proton acetogenic bacteria (OPAB)% %) 3447 & A2 3

By 7 (5%)
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9 axip88 4738 & K% % % (Computer Animation) & & #% ¥ #i(Virtual Reality) » #.tb
HMARE2EE - (104

3. ax3neA g @pR s (Internet) @ R RARRTRZER ° (15 4

4. HELBERERE & (# 4 Microsoft Excel cA 3 PI: 8 ¢ Y- ACTECH
Microsoft Access % #m)shte bx— 2z £ £ - (154)

B U AR AR R A - K RATHERERMZANE (15 %)

6.a%%éﬁﬁﬁﬁa%ﬁmﬁﬁzﬁ$§%ﬁﬁmﬁ$$m%%’ﬁm%ﬁ
& WA AT A M - 35 S IRAE4R — 21 TS (3 Notebook) & — &
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AEEAAGZ RBEN  ERBATERALT & 7 #.8 (Electronic Map)
2B T ZHEEGELTERE - (155) '

7. E—RREFHHS AESRMRARH (0 1502355448789 %)
3#,1, BasicFortran~Pascal~C s L EHET #iee) . B f — 2 KX (Program)
R LA E T 2 A TR EAF 2R (sorting) % B S —MHE
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1. (20%) Let A be the matrix 3 0
. 12 3 -4 -9
001 -3 -6].

a) Find a basis for the row space row(A) of A. (5%)
b) Find a basis for the column space col(A) of A. (5%)
¢) Find a basis for the null space N(A} of A. (5%)

d) Find a homogeneous system of linear equations such that co?(AT) is the sohution space (5%0)
2. (15%) Find an orthonormal basis for the subspace W={(x), X, X3, Xa)| X1 tX2FX3+x4=0}

3. (15%) Find the least square fitting of a straight line for (1, -1), (2, 4), (3,2), and (4, 3).

-2 4
4, (25%) Given a matrix A = { ) I-J'

a) Find an invertible matrix P and a diagonal matrix D such that A = ppP’! (8%)

b) Compute A'®. You don't have to calculate the actual values of each component in the matrix
A (10%)

¢) Find a square matrix B such that B =A. (7%)
5. (15%) Let A be an orthogonal matrix with determina.ﬁt det A = -1. Show that I + P is not invertible.

6. (10%) Find the value of & so that the vectors (3,1, k+1,9), (2, &, 1, 6), and (1, -3, 4, 3) are linearly
dependent.
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~ Suppose that A and B are independent events, with Pr{A) = .6 and
Pr(B) = .2. What is:

a. Pr{A|B)Y

b. Pr{A and B)?
¢. Pr{A or B)? (/ O

—. Given:The probabilities of three events. A, B, and
C, occurring are P(4) = 0.35, P(B} = 045, and
P{C) = 0.2. Assuming the A, B, or C has occurred.
the probabilities of another event, X, occurring are
P(X|A) = 0.8, P(X|B) = 0.65, and P(X]C} = 0.3. Find
P(AIX),-]f(B|X), and P(CP(). C/f/fp\)

Suppose X and Y are two random variables such that the

W

1
correlation coefficient p(X, ¥) = 7 Var(X) = 1, and

. Var(Y) = 2, compute Ver(X —2Y). - (/._f—é\)

WZ To see what difference class attendance made, a professor samplad
grades from his large statistics class of 530 students. From the 220
students who attended class less than half the time (the “irregu-
lars”), he took a random sample of 5 grades. From the remaining
310 students who attended at least half the time {the “regulars”), he
took an independent random sample of 5 other grades:

(—fd-ex" = 2‘:7&')

_irregulars  regulars

41 69

81 56

53 83, : .
69 70

62 92

a. Construct a 95% confidenca interval for the mean difference
between the two groups of students.

b. To what extent does this support the contention t_hat Yit is-
worth 18 marks to come to class regularly*?

o BN ACSY)

_i . A statisticlan reported to a car insurance company a con-
" Rdence interval for the proportion (p) of convertible cars
that had been involved in major accidents during the past
year. The 95% confidence interval for p was repdrted to
be the interval from 0.12 to 0.48,
(1) What is the statistician’s estimate of p?
(2) Approximately what sample size did the statistician

we?  (Zows S gE) -(/;z;q
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K - The following scores represent the performance in a beer
’ drinking contest between reporters from three different
news papers ‘ .

“Scores” {measured in liters}

Newspaper 1 1, 3, 4 /
Newspaper 2 4,5, 6,7, 8,9, 6
Newspaper 3 2,3, 3,4

(1) Set up an analysis of variance table.
(2) Test the hypothesis that newspaper affiliation has no
effect on the ability to drink beer.(a = 0.05) (/‘_f_é"\)

Cforae (211) = 2u258) :

4 Assume a multiple regression equation to describe “v" as
. a function of three “X” variables is o 126+17.3X,+
0.21.X5 + 74.7X; and the associated standard errors are

Sg =42, 8 =31, 55 =002, S5 =67.1.

(1) If you tested both of the hypothesis, Hp: G = 0 and
Hy : ,63- =0, you would reject Hj : F2 = 0 and not
reject Hy : 3 = 0. Explain this since B is so much
closer to 0 than f;.

{2) Would the regression equation to describe y with X3
be ¥ = 12.6 + 74, 7X37? Explain why or why not.

(T, = 2,00) LB
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1. (10%) About Continuity.
a) (5%) 'ind the value of constant @ and b so that the given function will be continuous for all x.

x - fx>0x#1
b if x=1
b) (5%) Show that if two functions J and g arecontinuousat x=wx,,then f+g isalso

f(x)=

continuous at x =x,.

2. (10%) About Limit.
a) {(5%) Explain what is the general concept of limit and its relationship with caleulus.

=30 2

b) (5%) Evaluate the limit or explain why it docs not exist, hm[-l- -~ L)
x x

3. (30%) About Diﬂ'erentiatioﬁ.

a) (10%) Find % 17 (%)), and gx- FIF(x)] assuming these derivatives exist.
b) (10%) Given xsin™ y+ ytan™ x = x, evaluate %

ezx

., ody ‘
¢} (10%)Find — where y=———x—.
) (10%) dx RNy o

4. (30%) About Integration.

a) (10%) Evaluate _[Iz 4xdx using the definition of the definite infegral‘
b) (10%) Evaluate I[sin 2xIn{cos x)]dx

¢) (10%),Find the length of the curve defined by 9x* =4 y* between the points (0, 0) and (2«/5 )}

5. (8%) About Infinite Series.
a) {(4%) Is the sequence 1n convergent or divergent? If it converges, find its limit.

o k
b) (4% Find the interval of convergence for the power series Z%’—C— :
: k=l
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6. (12%) Modeling Problem: As more and more industrial parks are constructed, there is a growing
" need for standard ensuring control of pollutants released into the air. Suppose that the pollution at a
particular location is based on the distance from the source of the pollution according to the principle
that for distance greater than or equat to I kilometer (km), the concentration of particular matter (in
parts per million, ppm) decreases as the reciprocal of the distance from the source. This means that if
you live 3 km from the plant emitting 60 ppm, the pollution at your home is 60/3=20 ppm. Suppose
that two plants 10 km apart are releasing 60 ppm and 240 ppm, respectively (shown as the following
figure). At what point between the plants is the pollution minimum? Where is it a maximum?

8 km

10 km






