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PART 1

Techniques of EST E-C Translation
(AR EFRININIFERIT)

Unit 1

A An Introduction to EST (#h: 3B FL Al A7)

1. The Conception of EST (B IERHEE)

HEEAWER LN EERIES . A TREPSEWAS WIEERERKFRIERHEA
B R R IE R K T, 20 42 60 ~70 454X, 4BKFIRETE (English for Special Purposes,
ESP) 1EN—ITHIRIIEES WFR, FREMRIEY —FE R ESE . 5 AREER
How BRI AT DL 4 M ¥ AR HEE (English for Academic Purposes, EAP), HR\WV/ #2iE (English
for Vocational or Occupational Purposes, EOP) FIEl$3iE (English for Science and Technology,
EST),

(1) %ARIEE

2AREE (EAP) FENMATURENRRIETNERG S, EHEZLHEAEXE, £
ERRILEERNE AR BIRARRIINZE, IRV AR ERIETEARBHT R
EHZERN, THEEXNKBARBEZHMHREARKG S

fiam.

Every term paper is a highly individualized piece of work. Nonetheless, there are some general
rules and guidelines to follow in gathering, selecting, and recording information for the rough draft of
a paper.

Different topics will require the use of different information sources, but there are a number of
reference tools that every student should be able to use with ease.

(2) BUlk3E

Bup3EE (EOP) B ARIMERRHEIEEER . BrvgEHE . ERASEA. K
WeRS ARSE, TETAER IR —THEE,

Blan: FWA X U —BRE

A wide variety of accommodation is available to the modern tourist. It varies from the guest
house or tourist home with one or two rooms to grand luxury hotels with hundreds of rooms. A feature

of Europe is the pension, a small establishment with perhaps ten to twenty guest rooms.
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(3) BlEIGE

B ZGE (EST) FEEMI IS ERARMIBBEZHELLER. ZHA
. EEEE. TRRESMEANES. A THERBICR ARARRERIBAR A, P
BOEFESCHR RO . . S AR LEERE THFEAKX, BRYE; BFLEER
AR R KBSV REEWARE, FEHHHE 5% EXEE (Ondinary English) #A1R
K5,

RERE LB RAE LR RBERARE, PHEEIEE L R LB 5 3%2E
(English for Specialized Science and Technology, ESST) FliE{#AFIH;¥iE (English for Common
Science and Technology, ECST). JH& R, # W RIHIEENAHTFREE LI, EHE—
BREE VI PHRBARAR . BT, HRAEHRKHEWAR, AEFERLERNEE
WA —E L EL WAKIIE, V

)40 Capacitors

Capacitors play a vital role in modern electronics. A capacitor is a device consisting of two
conductors separated by vacuum or an insulating material. Capacitors are used in a wide variety of
electric circuits and are a vital part of modern electronics. When charges of equal magnitude and
opposite sign are placed on the conductors of a capacitor, an electric field is established in the re-
gion between them, with a corresponding potential difference between the conductors. The relations
among charge, field, and potential can be analyzed by using the results of the two preceding chap-
ters. For a given capacitor, the ratio of charge to potential difference is a constant, called the ca-
pacitance. Placing charges on the conductors requires an input of energy; this energy is stored in
the capacitor and can be regarded as associated with the electric field in the space between conduc-
tors. When this space contains an insulating material ( a dielectric) rather than vacuum, the capac-
itance is increased.

When we speak of a capacitor as having charge (), we mean that the conductor at higher poten-
tial has a charge Q and the conductor at lower potential has a charge-Q ( assuming Q is a positive
quantity ). This interpretation should be kept in mind in the following discussion and examples.

ERBHEEY R R — 2 RN EARR AR, WRRNEHAR S E, FX
£, BEEERFHEARN CELRMESRAHBKAWMR, EARZEARZREN KBS ZEE
EREFERSEENER. B EARROPTINBRERNE T AZBHEORIEEE,

%4 . Computer Engineering _

Computer engineering involves the development and application of computer system, which per-
form tasks, such as mathematical calculations or electronic communication , under the control of a set
of instructions called a program. Programs usually reside within the computer and are retrieved and
processed by the computer’s electronics, and the program results are stored or routed to output de-
vices, such as video display monitors or printers. Computers are used to perform a wide variety of ac-

tivities with reliability, accuracy, and speed.

2. Basic Features of EST (FHEIiERNEAREE L)
(1) BEFFRCHFRR
SCERR R RIE “LISUFBmBAN —MRERTR”, EEH BRI —MIES R



PART 1 Technigues of EST E-C Translation (R} ZiERIFERINERKIT) +3-

A TT, TP SRR — B HEBRE T B SRR, BIa B S S 4
W, KB BAFRAMS M., BEREERNANER, PHEESECER
TRy BB SO, B S AGE BRSO, ASCSCH R AN AUR STk Rt R SO
HIR T A KZEE SO, TR SEIE 0 SO S0 B T3 B R AT A 2 A B
85, EhEENEERNERER.

Rl 3OS A TESGEN I, (B84 5 FEHERE B WERRN MELRESRE, B
HSCERRYIA], A, BEERWR FEARRYE . MR Btk R 2 VLT R B
BB RS, MR ENEA T REERLY, AIERAANFSIAR, &
RSB R L HARERETR TEMRENIAT, UREWAHIAT, ATSHBEEK,
MR R, HE RIS R IE S FERRANE B = 23k,

BN, T 4B E BRI EIE S RAY “Natural and Synthetic Rubber” —3C, ¥
BB AR, A DIBSHE, MRS, PESOENE MR ER, iE%l

Pei o

Natural and Synthetic Rubber

®E KRB

BRI

People get natural rubber from rubber trees as a white, milky
liquid, which is called latex. They mix it with acid, and dry
it, and then they send it to countries all over the world. As the
rubber industry grew, people needed more and mere rub-
ber. They started rubber plantations in countries with hot, wet
weather conditions, but these still could not give enough raw
rubber to meet the needs of growing industry,

It was not satisfactory for industry to depend on supplies,
which comes from so far away from the industrial areas of Eu-
rope. It was always possible that wars or shipping trouble could
stop supplies. i

For many years people tried to make something to take its
place, but they could not do it. In the end, they found a
way of making artificial, ‘man-made rubber which is in many
ways better than and in some ways not as good as natural rub-
ber. They make artificial, man-made rubber in factories by a
complicated chemical process. It is usually cheaper than natural
rubber.

Today, the world needs so much rubber that we use both
natural and artificial rubber in large amounts.

Natural rubber is obtained from rubber trees as a white,
milky liquid known as latex This is treated with acid and
dried before being dispatched to countries all over the
world. As the rubber industry developed, more and more rub-
ber was required. Rubber plantations were established in
countries with a hot, humid climate, but these still could not
supply sufficient raw rubber to satisfy the requirements of
developing industry. ‘

It was unsatisfactory for industry to depend on supplies
coming from so far away from the industrial areas of Europe. It
was always possible that supplies could be stopped by wars or
shipping trouble.

For many years, attempts were made to produce a substi-
tute, but they were unsuccessful. Finally, a method was
discovered of producing synthetic rubber which is in many
ways superior and in some ways inferior to natural rub-
ber. Synthetic rubber is produced in factories by complicated
chemical process. It is usually cheaper than natural rubber.

At present, the world requirements for rubber are so

great that both natural and synthetic rubber are used in quanti-
ties.

(2) BHEIEENAEAERE MRS

HARHERBEERBRBA —FEREMRIEIE, BEUTREHERYE, BEE
W, BEER, ITTXHES%, EXARNY, A%, PAEEML, FHWERER, HER
FPRIRFERBWE, EdEEAEFIRER. SHLERBEMLL, AKKIERFBC
ZEH B AR

1) Tz R shER
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BHEIGERR MM R EEREY |, AR RE, KEFEHRHASGRNENFL, BF
HEFABARNEYEE, MAASAFTELIZERENTNEEREM 2. HEFHRIIES
AUEEER, MATFZRENESIEPEFNARNFE L, BEXEHNEKFY
B - /R (John Swales) KL, BHERBERHNIRIEREL =42 —REHET, XEH
ﬁ%—\_kﬁﬁﬁﬁg,Aﬁ&IM%%WW%D@%Eﬁﬁmﬁ_kﬁﬁﬁ,%ﬁ
geahiEd, Hlmn.

Example 1; Attention must be paid to the working temperature of the machine.

B0 AT EYSRNTERE.

MfR7>3: You must pay attention to the working temperature of the machine.

B RO TRRE .

tesh, METETR, RHCER FEERE, BEXERS . XURZHEAEDEN
FEERE,

Example 2: This steel alloy is believed to be the best available here.

BFEI: MTAAEMESNEX HERUENBTFHNEEN.

Example 3: Computers may be classified as analog and digital.

3C: HREALE S ARG R PR E LR

Example 4: The switching time of the new-type transistor is shortened three times.

B FARKENTXREEET =422, (R “FEI=HZ—")

Example 5: The temperature of the liquid is raised by the application of heat.

B3 AT AR S IR

Example 6: Useful facts may be collected either by making careful observation or by setting up

experiment.

VR0 SE AT AR BB S B T LA AR B R AR

#5. 6 PH by ERENARITANENE, MEFR. FESFE, ME-BREE
F, by SERZBRINBITANELE,

Example 7: It seems that these two branches of science are mutually dependent and interac-
ting.

B : BREWNMRIZESCERMERTE. MEERR,

Example 8: It has been proved that induced voltage causes a current to flow in opposition to

the force producing it.

I DAY, BN R BRI S oA RS R R

2) kuZ, HAaAEis

FERBRIE P R BT M AN RESNARE T —REE, RAKESEMA
MEEZ, RNFAFIIGHRE . BB, SABBER, BRAFRENRHERNA
TR, R ERGR, XUERMEMSEF W ERER, NTERMER
LA R KA B AL

Example 1. With the advent of the space shuttle, it will be possible to put an orbiting solar
power plant in stationary orbit 24,000 miles from the earth that would collect solar energy almost

continuously and convert this energy either directly to electricity via photovoltaic cells or indirectly



PART I Techniques of EST E-C Translation ( RIS EIENEFRIT) -5

with flat-plate or focused collectors that would boil a carrying medium to produce steam that would
drive a turbine that then in turn would generate electricity.

B3 BEEM R CHLWH B, B AT 8RS — U PUEE T B K FH BE Sk o 0 2K B B Bk
24000 #EHE (1 3H =1.609 TXK) H—FKEWHELx. XAKHERRBBILFAE BT
KBUKMREE, EREEGRAERE KM EEE R, RFAPREAZRRERRSE
B A PHEE R L RE, AIERSBERE R, IEIRRILE

A7 solar power plant #H — M EEBIZHE BN, BATHNEH HIN=ZAEE
WAl XA EEMAIEH that 51, FRHHE, BRLEL, REFAOTTEWEZSR, HX
RERE, BEMERE,

Example 2; Only by studying such cases of human intelligence with all the details and by com-
paring the results of exact investigation with the solutions of Al (Artificial Intelligence) usually given
in the elementary books on computer science can a computer engineer acquire a thorough understand-
ing of theory and method in Al, develop intelligent computer programs that work in a human-like way,
and apply them to solving more complex and difficult problems that present computer can’t.

B0 RATRAMATIT e A RN, BRI AN SR S EMIT AR
24 A TEBESH LS, HEN TR A MRS TAAN TS EMNEB T,
FF & HEA ARE NIRRT, RS THARE T EA RN ER R E L
[

BAAE AR, —F—WM. A -ANEE, =AFIEE. MFL “only + RiB” F
3., FaE., HIESE%, F1E a computer engineer 4t T1E1E 2 (@], JE A can a computer
engineer acquiré, develop and apply XA —FiEfF, 1540 given 5| M EIEMS BEEIE,
& MBI TR B9 solutions of A, HA4F, {JRiE only... computer science {&4fi F )i & can acquire,
develop and apply, that 5|5 T —/N G BEEMNA], B more complex and difficult problems,

3) FEiBETHE

WRTATR, BHECCEERITCM %, SWEREE, Wi, SEER2HESEE (participle
phrase) U & 15 M 4] (attributive subordinate clause) BYIR & M /] (adverbial subordinate
clause) ; {4 SN RIE NI EHF 4] FAAEREE (infinitive phrase)
REAFMNG; SHAMZFF (gerund) FHERRBEENDRRIENG . XETREHT,
MR . WATHRRE T AEFA, '

Example 1: A direct current is a current flowing always in the same direction.

B BB MR R mRS R,

Example 2 ; Radiating from the earth, heat causes air currents to rise.

B3C: B d s aRE N dioky, MRSWLER

Example 3: A body can move uniformly and in a straight line, there being no cause to change
that motion.

B MRBEUEYEEINER, AP 3 ELEE,.
Example 4 ; Vibrating objects produce sound waves, each vibration producing one sound wave.
B mEIENETAER, 8RR E-ATFER.

Example 5; Materials to be used for structural purposes are chosen so as to behave elastically in
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the environmental conditions.

B30 TS B E AR RN B A S R SR PR R R
Example 6; There are different ways of changing energy from one form into another.
B HRERN R ERA A E AR T

Example 7: In making the radio waves correspond to each sound in turn, messages are carried

from a broadcasting station to a receiving ‘set.

BEI: EREB KK E A EE LML, FERRETHESEERE%
L.

4) WEBEHAER

BB SEIE T8 F RO EE A RHRRR F— e RT . — Mt Zent . BUEESERAY . R sERET A
— Rk Et X LR, HALR BB RHMR . Kb —MBERS AL “TrEs” M, L
HERAEAT Sad ) B iR, FEMATXENL. 8. AXRERATREMYL, HEH
FRAR—BEEEZESIFENRY AR, IBEMANE,

Example 1: Common salt dissolves in water.

FIX: BHRETK.

Example 2 ; Figure 2 shows the principal layout of an oil refinery.
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Example 3: Rice grew better, under the other conditions of these tests, when ammonium sul-
phate was added to the soil.

B XA HMAGAERELT, YLEERNTHREEN, STEREB
B
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Example 4 ; The reaction has already come to the end.

BX: RNE&&IL.

Example 5: One of the most striking characteristics of modern science has been the increasing
trend towards closer cooperation between scientists and scientific institutions all over the world.

B BRABERBREERAZ —, RESHARZREBFEIMZHAN KR EE
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Example 6; The data had no sooner been charted than analysis was started.
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Example 7: The scientists and technicians will carry out a very important test next month.
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HIEFEE A S (hyperbole) . M (metaphor) ., f&M (metonymy) . #{ A (personi-
fication) FAXTHR (contrast) ZFBREFHk, NLFRERBREIEPRE LY, BEH
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B Cirauit Theory ( HLEEHS)

1. The electrical circuit

An electrical circuit or electrical network is an array of interconnected elements wired so as to
be capable of conducting current. ® The fundamental two-terminal elements of an electrical circuit
are the resistor, the capacitor, the inductor, the voltage source, and the current source. The value of
a resistor is known as its resistance R, and its units are ohms ({1). For the capacitor, the capaci-
tance C, has units of farads (F), the value of an inductor is its inductance L, the units of which
are henries (H). In the case of the voltage sources, a constant, time invariant source of voltage, or
battery, is distinguished from a voltage source that varies with time. The latter type of voltage source
is often referred to as a time varying signal or simply, a signal. In either case, the value of the bat-
tery voltage E, and the time varying signal »(¢), is in units of volis (V). F iﬁa.lly, the current
source has a value I, in units of amperes ( A), which is typically abbreviated as amps.

Elements having three, four, or more than four terminals can also appear in practical electrical
networks: The discrete component bipolar junction transistor ( BJT) , is an example of a three-termi-
nal element, in which the three terminals are the collector, the base, and the emitter. On the other
hand, the monolithic metal-oxide-semiconductor field-effect transistor ( MOSFET) has four termi-
nals: the drain, the gate, the source, and the bulk substrate.

Multi-terminal elements appearing in circuits identified for systematic mathematical analyses are

routinely represented, or modeled, by equivalent sub-circuits formed of only interconnected two-ter-
minal elements®.

2. Current, voltage, power

The current flow through an element that is capable of current conduction is the time rate of
change of the transferred charge. The unit of charge is the coulomb, time t is measured in seconds,
and the resultant current is measured in units of amperes.

The terminal voltage, v(¢) , corresponding to the energy, w(¢) , required to transfer an amount
of charge, q(t), across an arbitrary cross-section of the element is; v() = %% Here, v(t) is in
units of volts when ¢q(t) is expressed in coulombs, and w(¢) is specified in joules.

The time rate of change of the applied energy is the power, which is in units of watts. In electri-
cal circuits, the power delivered to an element is simply the product of the voltage applied across the
terminals of the element and the resultant current conducted by that element.

3. Circuit classifications

Electrical elements and circuits in which they are embedded are generally codified as linear or
nonlinear, active or passive, time varying or time invariant, and lumped or distributed.

Linear vs. Nonlinear Circuits—A linear two-terminal circuit element is one for which the volt-
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age developed across, and the current flowing through, are related to one another by a linear alge-
braic or a linear integro-differential equation. If the relationship between terminal voltage and corre-
sponding current is nonlinear, the element is said to be nonlinear. A linear circuit contains only line-

ar circuit elements, while a circuit is said to be nonlinear if at least one of its embedded electrical

elements is nonlinear®.

Active vs. Passive Circuits—An electrical element or network is said to be passive if the power
delivered to it, is positive. In contrast, an element or network to which the delivered power is nega-
tive is said to be active; that is, an active element or network generates power instead of dissipating
it. Conventional two-terminal resistors, capacitors, and inductors are passive elements. It follows that
networks formed of interconnected two-terminal resistors, capacitors, and inductors are passive net-
works. Two-terminal voltage and current sources generally behave as active elements. Multi-terminal
configurations, whose models exploit dependent sources, can behave as either passive or active net-
works.

Time Varying vs. Time Invariant Circuits—The elements of a circuit are defined electrically
by an identifying parameter, such as resistance, capacitance, inductance, and the gain factors asso-
ciated with dependent voltage or current sources. An element whose identifying parameter changes as
a function of time is said to be a time varying element. If said parameter is a constant over time, the
element in question is time invariant. A network containing at least one time varying electrical ele-
ment it is said to be a time varying network. Otherwise, the network is time invariant. Excluded from
the list of elements whose electrical character establishes the time variance or time invariance of a
considered network are externally applied voliage and current sources. Thus, for example, a network
with internal elements that are exclusively time-invariant resistors, capacitors, inductors, and de-
pendent sources, but which is excited by a sinusoidal signal source, is nonetheless a time-invariant
network.

Lumped vs. Distributed Circuits—FElectrons in conventional conductive elements are not
transported instantaneously across elemental cross sections, but their transport velocities are very
high, In fact, these velocities approach the speed of light. Electrons and holes in semiconductors are
transported at somewhat slower speeds, but generally no less than an order of magnitude or so.smal-
ler than the speed of light. The time required to transport charge from one terminal of a two-terminal
electrical element to its other terminal, compared with the time required to propagate energy uniform-
ly through the element, determines whether an element is lumped or distributed®. In particular, if
the time required to transport charge through an element is significantly smaller than the time re-
quired to propagate the energy through the element that is required to incur such charge transport,
the element in question is said to be lumped. On the other hand, if the charge transport time is com-
parable to the energy propagation time, the element is said to be distributed.

4. Kirchhoff’s Circuit Laws

Kirchhoff’s Current Law (KCL) is one of two fundamental laws in electrical engineering,
the other being Kirchhoff's Current Law (KCL). It states that the algebraic sum of currents in a net-

work of conductors meeting at a point is identically zero at all instants of time.
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Kirchhoff’s Voltage Law (or Kirchhoff’s Loop Rule, KVL) is a result of the electrostatic
field being conservative. It states that the total voltage around a closed loop is identically zero at all
instants of time.

5. Network theorems

Superposition theorem—The superposition theorem for electrical circuits states that the re-
sponse ( Voltage or Current) in any branch of a bilateral linear circuit having more than one inde-
pendent source equals the algebraic sum of the responses caused by each independent source acting
alone, while all other independent sources are replaced by their internal impedances.

‘Thevenin’s theorem—It states that any combination of voltage sources, current sources, and
resistors with two terminals is electrically equivalent to a single voltage source V and a single series
resistor R.

Norton’s theorem—Norton’s theorem is an extension of Thévenin’s theorem and was introduced
in 1926 separately by two people: Hans Ferdinand Mayer and Edward Lawry Norton. It states that
any collection of voltage sources, current sources, and resistors with two terminals is electrically

equivalent to an ideal current source I, in parallel with a single resistor R.

New Words and €xpressions

two-terminal element " IRZH{F base n. FH:AR

resistor n. FAFH, HfHIE emitter n. RSk

capacitor n. &, HEZH monolithic n. BLEERERE, BH B
inductor n. HLEX, HEGEE active (passive) circuit A (J0) IREHE
voltage source FEJR (non) linear circuit (3E) ZR{4H B&
resistance n. [y, HFH time invariant circuit B} A IR '
capacitance n. HZ, HHSE lumped ( distributed) circuit & (480
inductance n. BB, BN RE, BELN S

Ohm n. BK#§ (HBHAAL) superposition theorem & il &

Farad n B:hi (BN Thevenin’s theorem R 4ERE ©H

Henry n. ZH] (HERBAL) Norton’s theorem i F

Volt n. fR¥F, BE metal-oxide-semiconductor field-effect transistor

Ampere n. WHE (FHEHFRERATHERNL) A E AN AT LN =
bipolar junction transistor XUk 45 EY SR Kirchhoff’s current (voltage) law FE/RZER
collector n. HEHK IR (FE) &/

Notes:

(1) An electrical circuit or electrical network is an array of interconnected elements wired so as to

be capable of conducting current.
RS H M 5 th— R P Foofh 4, XETHEN SLGERRER UG BT,
(2) Multi-terminal elements appearing in circuits identified for systematic mathematical analyses are

routinely represented, or modeled, by equivalent sub-circuits formed of only interconnected
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two-terminal elements.
T REBEESNT, B BRI — B R R R B RERR
(3) A linear circuit contains only linear circuit elements, while a circuit is said to be nonlinear if at

least one of its embedded electrical elements is nonlinear.
LY FRER BT, MEDAE IR T T B AR AL
N

(4) The time required to transport charge from one terminal of a two-terminal electrical element to
its othter terminal, compared with the time required to propagate energy uniformly through the
element, determines whether an element is lumped or distributed.
ZIgonA R e A TT A — SR8 B 53 — S BT 5 B 1R AU RE 1 BB B % 4 e AL R AR e R R
BT ZonFRE RSEOTE RS EOTH .

C Careers in Electronics Engineering ( 5% T /&)

We are now in the midst of the technological revolution which started by the introduction of the
microchip in the 1970s. More and more electronic goods are being sold, especially computers, radio
telephones and leisure products. At the same time, new applications for electronics are being
found. Most domestic appliances now have some form of electronic control. Petrol at the filling station
is dispensed by electronic means. Electronic ignition and fuel management are standard on cars.

All these mean that career opportunities in electronics are growing. More engineers are needed
to design, plan, manufacture and install. In addition, service engineers are particularly needed. In a
word, the future for the college and university graduates in electronics is bright. We will list some of
the employment areas below:

1. Avionics

Aircraft electronic equipment has to be maintained to a very high standard with rigorous
checks at set intervals. Service engineers are required to maintain on-board equipment such as ra-
dio, radar and automatic flight path plotting equipment. Air traffic control equipment is maintained
on ground.

2. Industrial Electronics

Industrial electronics started with transducers which allowed remote monitoring of processes, es-
pecially those which involved high temperatures or dangerous substances. Further developments al-
lowed processes in a whole range of industries—from food and drink production to garbage recy-
cling—io be fully automated.

The development of robotics has led to widespread application in the car industry in particu-
lar. Everything from assembling to spraying the completed car can now be done without human as-
sistance. Tedious and unpleasant jobs have disappointed. Automation has led to savings for the

manufactures but has also contributed to design and service industrial circuits, including control

panels.



