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Ix+y—-z=2
16~ #I A SH K R MB L FER T 2x+3y+2=0
x+5y+2z=06

17 ~ #(4x+3y")dx+2xydy =0
18 ~ K (x* + y*)dx = 2xydy > y(—1)=0.24§ﬁ4 °
1 24 21 93
2 =37 -1 194
19 EATF XA A= =7
‘]'—n-"f']'yjfh'fﬁl l 5 35 0 —171
-3 177 63 150
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1.Solvethe O.D.E. : *y"-38/+9y=0 .

2. Find the particular solution of y'+xy = xy_1 , y(0)=3.
3.Find the value of k if two vectors [4 1 -4 k] and [——1 21 1] are orthogonal.

4. Find the Fourier Transform of f(x) = P (a>0).

1 1 -4
5.Givenamatrix A=|2 0 -4|,find the matrix P such that P'4P = D, where
-1 1 =2

D is a diagonal matrix.

6. How is the electric field across the pn junction of semiconductor created?

7. Describe the basic difference between a D-MOSFET and an E-MOSFET.

8. Determine the output voltage waveform for each of the circuits shown:

+10V 3V
Vie 0OV % 1.OKO
-0V

e, QO

(2) (b)
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9. Please analyze the circuit of Fig. 1 to determine the voltages at all nodes and the currents through
all branches. Assume that Vg is 0.7V when the base-emitter junction is forward biased and the
transistor 8is 100.

+10V

R = 4.7 kQ
+4 V

e

Re = 3.3 kQ §

D
—
e

Fig. 1

10. Fig. 2 is an instrumentation amplifier circuit. Please find the output voltage v, of the circuit in
Fig. 2. (Hint - The values of the open-loop gain 4, 4,, and 43 are infinite.)

Vv, O

Fig. 2
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(A shA#E (F58, 58104, £35049) ,
1.Calculate the distance from the point P(1,1,3) to the plane 2x-y+3z=1.

10
-1 0
2LetA=|31| and B={ 5 3i| . Please calculate the multiplication AxB.
40

3.Calculate the volume of the parallelepiped defined by these three vectors: (1,0,1), (-1,1,2), (0,1,3).
4. Find the inverse of the following matrix |

111

2 3 2

3 8 2
1 11
5.Diagonalize the matrix |0 0 0
0 00

(B) #HEmsn (3t 54, £+ 504)
6. Convert the following decimal numbers to radix-7 numbers. (12%)
(2) 131 (3%)
(b) 123 (3%)
(c) 1001  (3%)
(d) 345.6  (3%)
7. Which memory type is faster: SRAM or DRAM? (8%)
8. Simplify the following Boolean expressions to a minimum number of literals. (10%)
(@) X’y +xy +xz2’ +xy°’2 +yz’  (5%)
(b)xy’ +x(wz+wz’) (5%)
9. What is the difference between a thread and a process? (10%)
10. Explain the difference between flow control and congestion control in TCP (Transmission
Control Protocol). (10%)
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1.stacking fault
2.hardenability
3.hydrogen bond
4 eutectic reaction

5.critical resolved shear stress

o FZA (3108 B8 4 A 80 o)
6. FEALBHFNEREBE T EMBEYOEERKRLIEUE TZ -
7. %4 E & 359 level rule.
8. TR T B M 912C A Lof > HE B4 Ed BCC#E A FCCr B R Hsbg
Bz b2 B SIL AT MR R FE2 % 0.124 nm -

0. HHATAMRBMAFLRBNASHRTARE BT () BCC. &4 G 2), ©)
FC.C. &% (34), () HCP. &# 24)

10. FHMAL SRBHH T 2 H A EHEIR A E1E?

11. 3% 3% Hall-Petch 2 X 6430 A B4T?

12. 98 TR TR XA A AAE?

13. 355 45 (213)#2(110) s F @ X zone axis A f?

14, 35 & B M2 &/ R > ARG E T T UGB AL E ZAR AL ?
15. 4738 B4 4 SIFCC MM 2 5% 4 B B2
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1.Predict the major product of the following reaction.

CH,
HBr
CH;—C=CH—CH=CH, ———> ?
40C

2.What are the products of the following Diels-Alder reactions?

O @ =

3.Give the structures of the following reactions

. CH;
BH, _ 0, _ ,
THF OH"

4 Identify the reagents a and b in the following scheme:

OH Br
a b
7 e, \
CH, CH,
5.What is the final major organic products of the following reactions?

NaNH2 - CH3BI' -

CH3CH2CH2CECH -
NH; (1)

?




B AFETRR102 255 - A s BiE L HdE £888

% (/) %) B#rAitHa ARFE AR BERAEB)E 2 B 4 F |HHEER 80 H9é

6.How would you carry out the following transformation?

-Tell the reagents you would use in each case.

H
? ! aOH
0 —
/
/

H OH

7.Predict the product of each reaction in the following synthesis process:

HNO; Fe
—> @A) —> (B)
H,S0, HCl

8.Predict the final major organic pooducts of the following reactions:

BH, H,0,
e > 9
THF OH

9.Give the organic product(s) of the reactions shown below.

OH
ZnCl,

10.Predict the final products of the following reactions.

O

‘ +
+ CHyMgBr —other . HO _

11. The total entropy change (ASsys) for a cyclic process is zero. Why?
12. Explain the term “Colligative property”.
13. Explain the term “first-order phase transition”.

14. Explain that why the application of pressure to pure water results to the decrease in its
freezing point? '

15. What is so called a “superfluid”? -
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16. Write down the integrated form and differential form of rate equation for a 4 —%— product

elementary reaction.

17. Relate Gibbs energy change and equilibrium constant of a chemical reaction.

18. Count the degrees of freedom for vibational motion of a nonlinear triatomic molecule.

19. Explain the phenomenon of “tunnelling”.

20. Write basic form of the Schrondinger equation.

21. Please describe second and third laws of thermodynamics.

22. What is the least-complex equation of state (EOS)?

23. Write down two items intensive property and two items extensive property

24. What is a state function? Please cite two examples.

25. Explain briefly the difference between steady state and equilibrium.

26.Briefly state the Carnot cycle.

27. What is "Chemical potentials"? Please explain.

28. Briefly state the microscopic view of entropy.

29. How much energy is needed to convert 64.0 grams of ice at 0.00°C to water at 75.0°C?

Specific heat(ice)=2.10 J/g

Specific heat(water)=4.18 J/g

Heat of fusion=333 J/g

Heat of vaporization=2258 J/g

30. The total volume of an ideal gas is 4 L at 0 °C and 25 atm. What is total volume for a

reversible adiabatic expansion and final pressure is 1 atm? The gas has C,=12Rand C, =

24R.

31. Explain the physical meaning for each of the experimental parameters and variables in the

Arrhenius equation.

32. For the homogeneous gas phase reaction,

2A + 3B — 3C + 5D,

kACACBZ. What are the rc expressed as concentration of A and B?

the rate law is ra = -
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33. Consider the following rate R=k[A]"[B]". How are the exponents m and n determined?

34. For the isothermal gaseous reaction 2 R — 3 P, what is the change fraction of volume (er)?
35. Compare the advantages, disadvantages and usages for PFR and CSTR.

36. Briefly describe the three types of catalyst deactivation.

37. The rate of a first order reaction is 0.1 Ms™if the concentration of reactant is 0.1 M. What is
the half-life (in s) of this reaction?

38. Briefly state the shrinking core model.
39. Derive the integrate rate equation for a reaction of 1/2 order.

40. The space time necessary to achieve to 75% conversion in a CSTR is 2 hours. What is the

reactor volume required to process 3 ft*/min for this system?
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1. Solve ' +xy° =x.

2. Find the solution of following equation.
Y-y =2y=4x*;  y0)=1, y'(0)=4
3. Find the eigenvalues and eigenfunctions.
Y'+ay=0, y(0)=0, yOH+y1)=0
4. Using the Laplace transform, solve the initial value problem.

! 2
{y‘,zsy““f% =2 5,0)=0
¥, =10y, =7y, =17¢t" =2t
5. Given two three-dimensional vectors:u =2i—j+k and v=4i+2j-k.
Please calculate the followings
(a) uxv
(b) vxu

(c) uxu

6. Find the eigenvalues and normalised eigenvectors of the real symmetric matrix.

1 1 3
A={1 1 3
3 -3 3

7. Given: x* + y* + z* =1, find the surface area of this sphere above x 2 0
8.Expand f(x)=x (0<x <) inasine-cosine Fourier series.

9. Find the type, transform the normal form, and solve.

sin z

10. Find C.f dz ; c: |z|=1

4
z
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1 FAEX S EUARFRE Yy FH BB oA ARFLAEKT Y OB EERS
de 2 ENmRE/HgARFERMRS » FU—E v g dzhBXELTHEHH-

2. HHE T OB E LT EE > BF L BRI A LB FERREDHT B R -
(2) 1900 (b) 0.0023 (c) 0.240 (d) 1.234 x 107"

3. X ABIERGAYHBEKLERAL —HFA m 2 g THAT FELHET a
8B 2 HAGMAETREX (8% FEE) -
A

Loga
slope =-m

1/b

14, —BEFAS50mT tha35 T » A 40x 100 kgm¥ s 4 B HE A A B AES > 3 LE
FES o BAR BT 7

v

1510 A0 FREES AT ABH TR P RI00m/s 9 R ELH - RSB E LB ER
% 2 A

16, —R&1 AR ~100 25t 99 RKRE R E4BEXH LW TR F 2R R
i L BN R EHT 0 AR EAKTERAGEAREHE T 1= M3 § 4
R — B RAR GG R R AT 2

e 7 L=10m
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A

y

18. —BELSgom’ WM BAATESL 1S5ge’ th ARBEPUBERRSLEESL Tke
BRI BANBREBTANFEEEA64ke AR BRBEELAEZ T

19. TEEHEE 100 ey A 150 2288 37547 7353k 0 %3kt 300

NEHIRERE  HPBETHXIEAARNRERGH L FTEAT @ FFEFER LK
&4 & K F1 (maximum force Fyax) &4 ?

o

max |

0

20. TR THAKRREAS TR E KB HEDeck down)R & » £ P —BFHEARE h=20cm &

BE o ARBRBENINE Ag=3cm’ B A=2cm’ > [HEBE T ARGEE RS MBI
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1.Ekmy X y" -4y =018 (General Solution)
2.RAF R Y -3 +3)Y -y =028 #(General Solution)

3.k F R g(t)=tsin2t +e ' 2 Ju K 3% (Laplace Transform)

4.8 4k0e* By -3y +2y=0 B KK 2eax%y”——3y'+2y=e3x o) — 1 A4F R - KK

Ry =4i ~aj-2kBAEH  RRaz M

cos@ -—sind

6. REF A= [ } Z i 48 [ (Inverse Matrix)

sin@ cos@
7. Kk Ea=2i-j—k, b=j+Tk, ¢=1i+2k Fragmoh>s BEL 8%
8. :g~§raﬁm§f(t)=ﬁ{+sj+ﬂk‘ R Kre[01] ik

e

¥ f=In(x+y* +2°) BRKME Po(-1,1,2) %] P1(-1,2,3) 89 F & E # (Directional Derivative)

10. XL TFHEHSHZ KAL)= Zcos—~

$i@thsE (e 1088 HA5 2 £+ 50 %)

11285 XY ARG 120 Vo 1.5A 923w ER 4 B 28NS EHRERER
(kWh) 4.0 7> 3#MGEMEA (R30RH) LETMENTERS D LY

12 TEAX — R B ERRROHEE AR A 10 msHMt =45 B %2
MEEAHS D ?

a,(m/s?)
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13— 47k EENE LT NE2aB XA y(xr)=3sinQx+60f) » L+ y & x B4
Am;tBs s Blikzokik ~ BH - kK sk #(wave number) 5 5] AT 7

14. 84 B oA 50 45 500 kg 9 B F 8 R T H &y LRI 500 mo 55RE £ 5 D o F (watt) ?

15,40 F B A% & — % i@ dh ok X b Y 25 Bl B A MR Y R 2R3 &
JAE N R EXFALEA?

X

>y

16ERBEELEEAM PHELTEEREALIARL  wTH LHF-—HEm RE
VZERBEHLOREMAEARLT wEEEREABEHERSE My 2RMEE
T 7 (B=RAEHN) '

174534 PIE 6 ¥ WE BT S 100 A 2R — R E AR AR HI Z R 40 ki/hr 6932 & @
ERFRIT AN EBEBETEARA W ARE $RFEERALER 10 km/hr 2R ILE > 3F
P b B A M AR H 7 M 0 B 3R E A A7
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18. 7K A8 > P MRAT 2 /0t > S RMANEFIOHEFTM(ERAT QLT EAK)? B4k

%% 7

19. —B2efr + =0 B R HEEURE 40 n/s £F x 848 HiwREFRASL
407 +4.0] (m/s?) > PIERIMERA x EEBEI M EAMTE ?

20. —Ar %k F AL E5 i 90 km/hr 49 B b+ 50 600 Hz &9 5788 - 3 P BT 5 R A
A REPRE R BBy SAR BT ? (k343 m/s)
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Vocabulary 20% (each 2%) For questions 1~10, choose the best answer to complete each
sentence. FRAE I £+ HFHA=—5 H=F4%-

1. Because of the of papers in his office, he did not have any place to sit down.

(A) submergence (B) frustration (C) complacency (D) accumulation

2. After breaking off the relationship with his girl friend, John could talk about her with an air

of because he didn’t have feelings for her anymore.
(A)detachment (B) excitement (C) commitment (D) increment
3. Tree bark provides deer with 4 in periods of drought..
(A) agitation (B) sustenance (C) assimilation (D) perseverance
4. This action was undoubtedly in for last week's bomb attack.
(A) amends (B) retaliation (C) interpretation (D) pilgrimages
5. Sales increased last year despite the economic environment.
(A) hostile (B) hospitable (C) preferential (D) initiative
6. Martin has always been , that is, certain about who he is and what he wants.
(A) self-discipline (B) selfishness (C) self-assured (D) self-ihdulgence
7. To get a better profit, the good idea of setting up his own company began to in
his own mind.
(A) prohibit (B) deteriorate (C) germinate (D) eradicate
8. Several patients were waiting to be a bed.
(A) outraged (B) fluctuated (C) congested (D) allocated
9. He was found guilty of indecently a student.
(A) ruminating (B) plaguing (C) substituting (D) assaulting
10.  Many people heard police in the distance last night.

(A) procedural (B) sirens (C) scanner (D) court
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Grammar 20% (each 2%) For questions 11~20, choose the best answer for each blank.

XERE AT BR=s 0 Rt

11.

12.

13.

14.

15.

16.

17.

18.

This apron has no pocket
(A) putting things in  (B) to be things put (C) to put thingsin (D) to put thing

around stones that are sun-warmed, even the smallest of stones creates tiny currents of
warm air.

(A) That the air cools (B) The cool air  (C) If the air is cool (D) The cooler the air

Despite its wide ranges of styles and instrumentation, country music has certain common

features its own special character.

(A) gives that (B) give it that (C) that give it (D) that gives it to

Most of archaeologists know about prehistoric cultures is based on studies of material
remains. ,

(A) their | (B) which (C) these (D) what

Hubble’s law states that the greater the distance between any two galaxies, is their

relative speed of separation.

(A) as great as (B) the greatest (C) the greater (D) greater than

Relative humidity is the amount of water Avapor the air contains a certain temperature with
the amount it could hold at that temperature.

(A) compares (B) comparing (C) compared (D) to compare

Margret Brent, because of her skill in managing estates, became largest landholders in

colonial Maryland.
(A) who the (B) the one that (C) one of the (D) what the

a major role in future planetary exploration.
(A) Robots, which will surely play (B) Robots will surely play
(C) Surely Robots, which will be playing (D) Because robots will surely be playing
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19. ____touching in O. Henry’s stories is the gallantry with which ordinary people struggle to
maintain their dignity.
(A) It most is (B) Is it most (C) Most is (D) What is most
20. Social scientists believe that from sounds such as grunts and barks made by early

ancestors of human beings.

(A) language which, was very slow to develop
| (B) language, very slow developing

(C) language developed very slow

(D) the very slow development of language

Reading Comprehension 20% (each 2%) For questions 21~30, choose the best answer for each

question. Bi3fRIEk : #1848 BHM—4 H =T~

When the explorer comes home victorious, everyone goes out to cheer him. We are all proud of
his achievement — proud on behalf of the nation and of humanity. We think it is a new feather in our
cap, and one we have come by cheaply. How many of those who join in the cheering were there
when the expedition was fitting out, when it was short of bare necessities, when support and
assistance were most urgently wanted? Was there then any race to be first? At such a time the leader
has usually found himself almost alone; too often he has had to confess that his greatest difficulties
were those he had to overcome at home before he could set sail. So it was with Columbus, and so it
has been with many since his time. Amundsen has always reached the goal he has aimed at, this man
who sailed his little yacht over the Arctic Ocean, round the north of America, on the course that had
been sought in vain for four hundred years. So, when in 1910 he left the fjord on his expedition in the
Fram, to drift right across the North Polar Sea, would it not have been natural if we had been proud
to support such a man? But was it so? For a long time he struggled to complete his equipment.
Money was still lacking, and little interest was shown in him and his work. He himself gave
everything he possessed in the world. But nevertheless had to put to sea loaded with anxieties and
debts, as he sailed out quietly on a summer night. (Adapted from the introduction by Fridtj of Nansen
to The South Pole, R Amundsen 1912)

21. The ‘feather in our cap’ refers to
(A) way we respond to all success
(B) our willingness to take unearned credit for a triumph
(C) the pride we have in being human

(D) our sense of having got a reward for our investment
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22. The ‘race to be first’ refers ironically to the
(A) lack of response to urgent appeals for help
(B) willingness to give credit
(C) rush to laud the explorer

(D) eagerness of the explorer to be alone

23. From both paragraphs taken together, it appears that Amundsen and Columbus shared all of the
following except the fact that they . '
(A) had difficulties to face apart from those they faced on their expeditions
(B) sailed the seas alone
(C) were not always supported when they most needed it

(D) achieved feats that should have received accolades

Since the late 1950’s an interest in hot-air ballooning as a sport has increased mainly because
the output of labor necessary to inflate balloons has decreased, and because propane has been found
to be more efficient and economical. The hot-air balloon actually consists of a pair shaped balloon
made from approximately 1,300 square yards of synthetic fabric from which an enclosure resembling
a basket for a crew of one or two is suspended. Two twenty-gallon propane tanks are attached to the
basket and a burner is situated on a platform above the pilot’s head. The dimensions are sixty-five
feet tall by fifty-five feet across. Up and down control of the balloon’s ﬂight path is accomplished by
valves that regulate the amount of propane flowing from the tanks to the burner, but the main lift is
caused by the temperature difference between the air inside the balloon directional control capability
and must drift with the wind. Pilots, therefore, try to maintain a flight altitude at which winds will
carry them in a planned direction. Although there are many hot-air balloon enthusiasts throughout the
United States, Arizona, because of its moderate temperatures, wide open spaces and calm winds,
attracts many hot-air balloon crews and spectators from November through April. Spectators are
fascinated with the variety of balloon shapes that have been designed recently. In addition to the
traditional pair shaped balloons, there are animal and cartoon character designs. The colors are so
carried and bright that when the balloons are ready to lift off, the ground appears to be covered with

blossoming flowers. Then there is joy and excitement as the beautiful colors rise into the sky.

24. Once airborne, how do pilots control the balloon’s other than up and down movements?
(A) Different temperature (B) Drift with the wind
(C) Control capability (D) Maintain a flight altitude
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25.  What makes the balloons appear to be blossoming flowers?
(A) Arizona temperature (B) Calm winds

(C) Varied colors (D) Open spaces

The Clarion City Council will hold a meeting this week to discuss the proposal to build a tunnel
under the Central River. The tunnel would not replace the existing bridge but would relieve traffic
congestlon on the roads that link downtown Clarion to suburbs on the south side of the river. Yanco
Builders, seen as the firm likely to be given the building contract, has been working with council
members ever since preliminary studies of the tunnel project began. A spokesperson for Yanco,
Danald Young, stated, “This tunnel will have tremendous impact on the people of Clarion. Traffic
conditions will improve; noise pollution will be reduced, and the struggling downtown shops and
restaurants will see a growth in business. If people in the suburbs can get. downtown more easily,
they will go there for their shopping and entertainment.” Some opponents of the tunnel project
question whether the tunnel will actually reduce traffic jams. A citizens group calling itself
Responsible Traffic Solutions (RTS) has been pushing for a temporary delay in the project so-that
further studies can be conducted. RTS, which has requested a meeting with city council members,
believes that the city’s shortage of public transportation might be a more important issue to address
when considering how to reduce traffic on the bridge. The group has also expressed concern over the
loss of green space along the river. Says an RTS spokesperson, “To take away the little green space
the city would be harmful to plants and animal species that live along the southern edge of the city
and would take away from the natural charm of the area.

26. What is true about the city council?
(A) It has voted to approve the tunnel projecf.
(B) It has met with the leaders of RTS.
(C) 1t plans to build more shops and restaurants.
(D) Its has been working with Yanco Builders.

27. What did Mr. Young say about the tunnel project?
(A) It will be completed later than expected.
(B) It will replace the existing bridge.
(C) It will be good for the downtown economy.

(D) It will create more jobs in the suburbs.
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28. Why has RTS asked that the project be delayed?
(A) It wants citizens to vote on the project.
(B) It wants a different company to build the tunnel.
(C) It wants more studies to be done.

(D) It wants to extend the tunnel to a neighboring town.

29. What is not stated about the city of Clarion?
(A) Its green space is very limited.
(B) Its public transportation system is insufficient.
(C) Traffic is a problem between downtown and the suburbs.

(D) Its shops have recently seen a growth in business.

30. Which of the following word matches the meaning --“somebody who is against something and
tries to change or stop it”--in the reading? ' '

(A) proposal  (B) contract (C) impact (D) opponent

Translation and Short Composition [#13 #4585 4% x] (40%):
(a) Translate the following questions from English into Chinese and then

(b) answer them in English with at least 100 English words..
A 3132 Mot @Bs X A%k O)AEXEEZ » XKED 100 BEEF )

31. Stevel obs once said, “Your time is limited, so don’t waste it living someone else’s life.”

31a. Translate Item 31 from English to Chinese (3:&3 ) (5%)

31b. Write your opinions at least 100 English words (A # X w1 & #3188 » Xk ZD 10048138 x
FE37) (15%)

32. If everybody else is doing it one way, there's a good chance you can find your niche by going in
exactly the opposite direction.

32a. Translate Item 32 from English to Chinese (3% %8 ¥) (5%)

33b. Illustrate some examples at least 100 English words (F £ X 51 X #3288 X & 2010048 3%
X E#) (15%)




