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. Please give three distinguished scientists who have major contribution in the development of mechanics,

and please write down their names and the major findings. (10%)

. All the rods of structure shown in Problem-2 are force-free when the structure system is assembled.

Assume that beam AC is rigid body. Please determine the force in these two rods if rod (2) is cooled down
by 100° C. (20%)

. Determine the reactions and sketch the shear and moment diagrams for the beam shown in Problem-3.

Please show all the significant values (that is, maximum, minimum, positions of maximum and minimum
etc.) on the diagram. Please also sketch the deflected shape of the beam. (20%)

. As shown in sketch of Problem-4, an impermeable water retaining wall hinged at A is tilted by 30° and

cable anchored at B. If the water density on both sides of the wall is 9.81 KN/m*3, please find the reactions
at A and the tension force at B. (25%) '

-5, For a truss shown in sketch of Problem-5, please find the reactions at A and B, and also determine the

forces for each member. (25%)
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15[ ' I Water

20l 5 . A upiform flow, U, in the 'positive x direction combined with a doublet can be

B 3l k2N A2 AR A8 A A AR

# 8 R CHETERTARRA A PRaEE): [ % % [ X
| 2ARAT, BT E R DA 241 R4%, L0 40X, |
(n. \%zﬁ‘%“)\(mlewlw diffusion). (2). H-4A:% Ak (Newtonian. Huid)
(3){143770? 515 (added mass coeﬁtcneni‘) AL FRAEE S ._@{(Pmndﬂ& wixing fength)
| (5)358RE (Froude yumber) ©)FEAF (civeulotion). .

[ ’}}‘%E‘;;’?L(slope current) | (10) B5eb51 (Mach number).
2 -ﬁofﬁ Couette flow, &ﬁ%}ﬁ%_ﬁ%}jﬁ\ﬁ%‘ 159 “
335 SR AY D H flow separdio aﬁﬁjﬁ?‘% &, TR IR A 5%

4&, A 1 -m-diameter cylindrical mass, M is connected toa 2 In- w1de rectangular gate
as shown in picture. The gate is to open when the water level, h, drops below 2.5
m, Determine the required value for M. Neglect friction at the gate hinge and the

-

pulley.

~ I
diameter

used to represent flow around a circular cylinder with diameter a. This

o combination gives for the stream function _
at -

= "y =Ur(l——)sin@ _ i
r

Determine (1) the corresponding velocity potential ¢;
(2) the pressure P, at the surface of the circular cylinder,

P =p,+— pU (1-4sin® 6)

where P, is the pressure far from the cylmder

(D)3 4 7 (tream Tube) - @G EERUT R (eddy diffusion Coeﬁtment) _

U @6 | | T
L > . . N
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— ~ AR ¢ (30%)

1
2
3
4
5.
6
7
8
9.
1

1.

2.

. biomes

. ecological pyramids

. total fertility rate (TFR)
. desertification

green revolution

. estuary
. renewable energy
. restoration

oil spills -

0. economic incentives

T REESELC (70%)

L7 7K A AR 4 TR 1Y

ot 2 B /i A {1 D R B 06 2 R 6 R F

w7 (6%)

[ (micelle) ? T BRI B T 2 (6%)
L BEAE TS B S B R M T T B

(6%)

SR BLEYE

&« SE AL S Y& B T 2 T REEE AL RV IR ST IR A 7 (12%)

A 57 4= 1 % 1 M (biodiversity) 7 {75 % B BHB (genetic technology) ?
A AT ERES 7 SHMZ MM ? (15%)

(10%)

. (A5 ER S 1A B & (environmental hormone) ? ¥ 4 FRIRIE

CRMEE T RN T KB R ZIRE « (15%)

EREZEHE?
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— ~ FIRAE ¢ (20%)

]

'—\Dm‘-‘?‘?”:""P“!\’:"‘

activated sludge
fermentation

TCA cycle
photosynthetic bacteria
lithotrophs

Azobacter

Thiobacillus denitrificans
FC/FS ratio

Carlson (TSI) index

0 m-sztu bioremediation

TRERFIMATRRDT R 7 (5%)

: uﬁz_—@fﬁiﬂﬂmqjkﬂaﬁ%'Zﬂ% “EREAERE - MKE

: %ﬁttﬁﬁ%&ﬁ%ﬁ%ﬁ%ﬁ%ﬁZ%ﬁﬁ  FRIBLCZERM  RELA

AR R A R K E SRR R SRR 7 (5%)

TR SR A B S B A R (B

200 ml By TEREK - B EART IS R EIR S 200 ml 4R
& > PETEREEIE COD » 5LA(1) Langmuir EZ(2) Freundlich
adsorption isotherm 3t » WiRFELL 600mg 2 FEME AT HI -
(FH2)COD 5 100mp B9EEKZ 4 mg BOFHYS - (20%)

Bty - BeE(mg)
804
668
512
393
313
238

~1 O Wk W R

P (EAEICOD (mp/l)
4.7

7.0

9.31

16.6

32.5

62.8
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aldehydes, aromatics. (10%)

R NSRRI I B TR 2 I (vg/) TRy 1

Tk WREBRRIMRTE 7 (5%)
1963 1969 1975 1983
Cu 3 3 0.5 0.25
Hg 0.03 0.03 0.03 0.001
Ag 0.3 0.04 0.04 0.003

SETERE LIPS BT TP AR -
CHOH + Crno;? > CO, + G
[828 | » 100 mg/l &9 C,H;OH 7ki¥E COD BT 7 (10%)

(a). A chlorine dose of 1 mg/l as Cl; satisfactorily disinfects a water

- sample at pH 7. Higher or lower dose would be required to

achieve the same disinfection efficiency if pH at 87 Why? (5%)

" (b). How does reverse osmosis differ from a simple sieve separation

or ultrafiltration process? (5%)
(¢). Describe the significance of hulmc substances in the aquanc
environment. (5%)

.~ Given Fe* + 2 > Fegy Ey=-044V

Fe&* + 3e > Fe¥ Ey=0.77V
What is the Ey for the following half reaction:
Fe'* + 3e > Fey (10%)

# B RERCVEESIRS BTATZAR) # 2R % >R
. F o U FYYE REE: (functional group)¥l|H: alcohols, acids, ethers, |
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- ?ﬁﬁ%@ﬂﬁﬁtzﬁg%uﬁﬁﬁiﬂﬁﬁa

ETIPUAB - NSEESHRER TReRELN

rEERENS, TE

. 4HAE R & 40 % %04 (biodiversity ) ? A 4 % 4k 2449 ( Convention on Biological

Diversity) # EhF EENEMAE? BARZMOTHHRTRAEZATW
1% ? (25%)

L REHAR TR POET RS R G, ARBRT? (25%)

L EMAHS AN EAREHEE RS (L ILEBRF R BUMEIK)

o Fo 45 58 B SO 6 — AR SRAA T~ AR RIAR R IEA o 3 B AR AT o 4T AT
ﬁmmﬁ’w&ﬁ%ﬁmﬁﬁaﬁm&g?(ﬁ%)

,%ﬂzmlﬁﬁﬁﬁaé%@mm#ﬂﬁ%(&i?@)’a#m~@ﬁ$'

KA AR B FESROLERE  hFAAMRG BB
B FH ARG dh  LEMM— B TIMEL ZREEBRE - HH
B-LEEOBE  THALTEPARIE ? A RREPRYTRNE
B REHEE®T (25%) '
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#E1 100 53 - EHEEM - LERFD « FHEERH -

HEElRE T (2043)

{A) cache memory

(B) nonvolatile memory

(C) National Information Infrastructure

(D) cross-platform technology

(E) Integrated Service Digital Network (ISDN)

. PEERE 0 (2043)

(A) fATEEARIETE (buffer) » FLIRDIRER(T ?

(B) FIZEREIZ {d#h(synchronous) BRI EIR] 4 (asynchronous)
(C) {AIEE parity check ? HTHF B4 ?

(D) {AEH object-oriented programming language ? FRFIERA 7
(E) {58 computer 17 rounding error B truncation ervor ?

 SFAEARTHIE FRATEABGIE(PDA) » IR ERITIHERT 7 BE S

IREEE S (radio modem) - IR AREZAE?  (104D)

. SRERAN{ETF A Internet Z?E%.%[g%(search cngine)%ﬁiﬁ%ﬂ@(ﬂat#baswz

A{THERCRTREfFE: - (1549)

. B4E37A kB (paint software) - A1 NEFRE » R ffii@iiia (draw software) -

i * AutoCAD % » KSR AR » A0LhEe Ht IR igEhiE L

ERFEREE - (157)

B F(x) =X — X**3) 3L xS SU_ XM T XN/ NI HithE TR

#7 « BALA Fortran » Basic » C » u¥ Pascal iE » BTG Ll FOo
ZA# + HEA x**N/NI>0.01 - (20 43)

110

415

120

25

30




10

15

20

25

30

Baf kS 89 SEEANEER LS RKA

# B SRR GREREATENRA - HeRE) A2 K K |

1.

4,

(32%) Basic Concept

a) Given the conditions that both matrices A and B are symmetric and AB = BA (A and B

commute}, show AB is also symmetric. (8%)

b) Verify (A")" =(A7),and (A7) =(AT)™. (8%)

¢} A linear system Ax = b of m equations and n variables. State under what conditions will the
linear system have solution(s}, a unique solution, and infinitely many solutions? (8%)

d) The span of three vectors I 1 0L[0 1 1} i 0 1] forms a vector space V. Try to determine
the dimension of ¥, and explain why? (8%)

a+ b a a a
b
(13%) Evaluate the determinant | ©  “7° % 9 |_o.
) a a a+b a
a a a . a+tb
1 1 3 3
0 2 2 4
.- (20%) Given the matrix A=

1 0 2 1
1 1 3 3

a) Find the rank of matrix A. (10%)

b) Consider the homogeneous linear system Ax =0, where A is given above, and
x =[x, x;, x3,%,]" which is the solution vector to the linear system. The vector space of all

solutions x is called the null space of mairix A. Find a basis for the null space of mairix A. (10%%)

311
(25%) Givenamatrix A={1 0 2]|.
1 20

a) Find A's eigenvalues and the corresponding eigenvectors. (7%)
b) Verify that A has an orthonormal basis of eigenvectors for R?. (5%)

¢) Compute A'™. You don't have to calculate the actual values of each component in the matrix
A (13%)
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5. (10%) A real quadratic form Q=x"CX 4ndits symmetric matrix C={c;] are said to be positive

(=4
I

16 1

30

definiteness is that all the determinants

c c [
1l 12 13
Cit Cya

C]:C]p C2= N C3=c:21 €y Lozl ,C,,=detC

2y G2
€31 €3 O3

are positive. Evaluate the following quadratic form and see if they are positive definite.

a) 0,=x—4xx, + 7% (5%)

b) Gy =%+ dxpxa 6%, £ 2%, - 205" (5%).

" definite if @>0forall [x,, ..., %] # [0...0]. A necessary and sufficient condition for positive
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~—  When a fair coin is flipped, what is the chance of getting about
50% heads—specifically, between 40% and 60% (inclusive)?

B a. forn = 10 flips
b. for n = 100 flips ( 9’% )
1000 fips. ' _

c. fornm

B Note how the chance of getting about 50% heads approaches cer-
tainty, as n increases. This is an example of the “law of large
numbers.”

=< From a large class, a random sample of 4 grades were drawn: b4, 66, 89,
and 77. Calculate a 95% confidence interval for the whole class mean p. 6/0%)

- (teoat =3/6)

- T _?1 Economists have long realized that GNP alone does not measure
 iotal welfare of a country. Less tangible factors are important tog,

B ‘ such as leisure and freedom from pollution and crime. To get some

" idea of how these other factors vary among countries, in the 1970s a

- C worldwide poll was undertaken (Gallup, 1976). To throw light on

" _-t¥e issue of crime, the question was asked: “‘Are you afraid to walk
- the neighboring streets at night?” The replies were as follows:

| | (>9%)
United States Japan Latin Americn

L Yes 40% 33% 57%

No 56% 63% 12%
No opinion 1% 4% 1%

3 Assuming each country’s poll was equivalent in accuracy to a sim-
ple random sample of n = 300 people, find a 95% confidence inter-
val for the difference in the percentage answering ‘yes’™

L a. between the United States and Japan
b. between the United States and Latin America .

5 m In a pilot study of a new fertilizer, 4 levels were randomly assigned
to 4 standard plots, resulting in the following yields of corn:

Fertifizer X Yield Y
- ‘ (pounds) {pounds)

: (>9%)

80
100

LN B -
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Calculate the regression line of yield against fertilizer.

Graph the 4 points and the regression line. Check that the line
fits the data reasonably well. -

Use the regression equation to predict:
i. The yield from 3 pounds of fertilizer.
il. The yield from 4 pounds of fertilizer.

iii. The increase in yield for every additional pound of fertil-
izer.
Show these on the graph

In a classic example. the average annual values of hay yield Y,
temperature T, and rainfall R were recorded in England over a 20
year period (Hooker, 1907; via Anderson, 1958}, so that the fol-
lowing regressions could be calculated:

Y = 40.4 — .208T

SE (.112)
Y = 12.2 + 3.22R
SE (.57)

Y = 9.14 + .0364T + 3.38R
_SE . (.080) (.70}

When these regressions were calculated, estimate how much the
yield would increase from one year to the next:

a.

h
c.
d

e.

f.

If rainfall increases 3, and temperature remains the same.
If temperature increases 10, and rainfall remains the same.
If rainfall increases 3, and temperature increases 10.

If rainfall increases 3, and we don't know how much temper-
ature changes {although we know it likely will drop, since
wet seasons tend to be cold),

If rainfall increases 3, and temperature decreases 13..

If temperature increases 10, and we don't know how much
rainfall changes (although we know it will likely fall, since
hot seasons tend ta be dry}. :

= womt 8 #5308 SBRNBRPHELAM) *» 25+ 25

(34%)
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# 8 AES (BERBRTRARA  AEEE) % |
1. (14%) About Continuity.
, 3 .
a) Given a real function f(x) = {x , » <l I f(x) is differentiable at x=1, find the .
x+ax+b, if xz1

value of constant @ and .

b) Showthat f(x)=+2x+1+2x is continuous at x=3.

2. (14%) About Limit.

a) Given p(x)=+v25-x?, find the value of lim ng)—_-f@ and describe the meaning of the

=4 x -
limit in term of geometry? '

b} I lim f(x)=band lim g(x) = ¢, show that lim F(x)g(x)=be
X—=a - X~>a x—a

3. (30%) About Differentiation.

a) Given a function f(x)=x, (x> 0) . Use the definition of derivative to calculate Fi(x).

2
b) If x=¢r—12y=1-1°, evaluate %x%

¢) Use the first derivative and the second derivative to find the relative (focal) minimum and

maximum of the function e =% +3x* -1

4. (30%) About Integration.
. . . . 1+3?
a) Solve the differential equation y’ = —5—
(1+x")xy

sec? x dx

“tan x

c) Evaluate j;/z sinx In(sinx) dx

b) Evaluate |

3. (12%) About Infinite Series.

s . bt x
a) Is an infinite series ¥ (~1)* 5
x=l X7+

: 2
. . . x  2x
b) Find the radius of convergence for the power series 1+ > + -t

) convergent or divergent, explain?

....i_
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