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3arajbpHi MOJIOKEHHS

MeroanuHi pekoMeHAallll CIpsSMOBaHI Ha 3aCTOCYBaHHS CTyACHTaMU
HI)KUEBKA3aHOTO MaTepially BIAMOBIAHO A0 moTped 1 BUOpaHUX 3ac00iB
HAaBYaHHSA, 1[0 BUKOPUCTOBYIOTH METOAM, (GopMU Ta 3aco0u Il Kpauioro
3aCBOEHHS BIAMOBITHUX TeM. BOHU MaloTh 3a METY:

— Ha0yTTs HaBUYOK poOOTH 3 (PaxoBUM TEKCTOBMM MaTepialioMm
1 3aCBOIOBaHHS TEPMIHOJIOTTYHOT JICKCHKH,

— PO3BUTOK HAaBHUYOK 1 BMiHb (DaxOBOTO CIIUJIKYBaHHS aHTJIIHCHKOIO
MOBOIO.

PobGora ckmamaeThes 13 3 po3aiIiB, KOXKEH 3 SIKHUX MICTUTh TEKCT (axoBoi
TEMAaTUKH, JO KOXKHOTO TEKCTY JI0JIal0ThCs 3aBAaHHs 1Jisi (OpMyBaHHS HABUYOK
(axoBOro CIiJIKyBaHHS.

Mera kypcy: chopMmyBaTH y CTYACHTIB KOMYHIKATUBHY, JIIHTBICTHYHY
COIIIOKYJIbTYPHY  KOMIIETEHIlli, TO3UTUBHE CTaBJIEHHS JO OBOJOJIHHS
KyJIbTYPHOIO aHTJIMCHKOI0 MOBOIO, PO3BMBAaTH Yy CTYJEHTIB 3JaTHICTH [0
CaMOOLIIHKY Ta (PaXoBOTO CIUIKYBAHHS; BUXOBYBaTU W PO3BUBATH y CTYACHTIB
HOYYTTS CAMOCBIOMOCTI.

OCHOBHHMM 3aBIaHHSIM CTYACHTIB € OBOJIOAIHHS 3HAHHSMH, 3aCBOEHHS

TEpMiHIB 1 HAOyTTs BMiHb BHKOPHCTOBYBATH CIICIIaJII30BaHy JIEKCHUKY.



TOPIC 3. ANALOG COMPUTERS

Learn the vocabulary to Text 3:

A

analog computer — ananorosuii KoMIi'totep / aHaJIOTOBBIN KOMITBIOTEP
analogous — anamoriunmii / aHaJIOTMYHBIH

assist — momomaraTu, MOMOTaTh

automation — aBromaruka / aBTOMaTHKa

B

boost the amplitude — 36inbTyBaTH aMILTiTYy / YBEIUIMBATH AMILUTATYTY
C

calculating device — po3B's3yBasibHU PUCTPiii / BEIYUCIUTEIBHOE YCTPOUCTBO
capacitance — eMkicTh (eJIeKTpU4Ha) / eMKOCTb (dJIEKTpUYCCKast)
complicated equipment — ckiagHe obagHaHHs / CIIOKHOE 000PYI0BaHHE
computer’s capacity — o6uncITIoBaIbHI MOKIUBOCTI KoMIT'iotepa /
BBIYUCIIUTEIILHBIC CIIOCOOHOCTH KOMITBIOTEPA

computing device — o0uuCITIOBaTBLHHN TPUCTPIil / BEIYHUCIUTEIBHOES
YCTPOMCTBO

connector — 3'eiHyBay / COCIMHUTENb, Pa3beM

continuously varying physical quantities — ¢i3u4Hi BeTuunHH, 1110
HETIEPEPBHO 3MIHIOIOTHCS / TOCTOSTHHO MEHSIOIINECS (PU3NIECKUe BETHYHHBI
controlling device — kepyBayibHUH PUCTPiii / ypaBIsiroIee yCTPOHCTBO
corresponding — BiamoBiguuii / COOTBETCTBYIOIIHIA

current — ctpym / Tok

D

data storage — 30epiranns qJaHuX / XpaHEHHE JAHHBIX

design — npoexTyBaHHS, IPOEKTYBaTH (TYT MpU3HA4aTH) / IPOCKTUPOBAHHE,
MPOEKTUPOBATH (3]1. TPEeIHA3HAYATD )

determine — Bu3HauaTH / onpeaesTh

determine the course and location — Bu3HauaTu Kypc I Micrie3HaxoKeHHs /
OIIPENIENATh KypC M MECTOHAXOXK/ICHHE

differential calculus — qudepennianbae yncnenns / qudhepeHnnaILHOe
VCUUCIICHUE

differential equation — mudepennianbue piBHsHHS / U depeHInaIbHOS
ypaBHCHHE

differentiate — po3pisuioBaru / pa3nnyaTh



digital computer — uudposuii komm'rotep / UBPOBOI KOMIIBIOTEP
nuddepeHInanTbHOe ypaBHEHNE

E

electric circuit — enextpuyHa cxema / aeKTpUYecKas cxema

electrical quantity — eixexTpryHa BeIMYMHA / SJICKTPUYCCKAs BEIMUMHA
engineering — TexHika / TeXHUKa

evaluation — orinka, Bu3Ha4eHHs / OIICHKA, OIIPEICICHHE

event — moist / coobITHE

F

feature — puca / yepra

feed — momasatu / BoguTH

flat — miockwmii / TuTockui

flight simulator — aBiarpenaxep / aBuarpeHaxep

G

gain — koedimieHT miacuieHHs / KO3GUIMESHT YCUITCHUS
general-purpose computer — yHiBepcalbHUAI KOMIT'IOTEp / YHUBEPCATbHBIN
KOMITBIOTEP

generator — reraepatop / reneparop

H

handle — kepysatu / ynpaBisith

I

inductance — iHQYKTUBHICTh / HHIYKTUBHOCTB

interaction — B3aemois / B3auMo ielicTBHE

input (output) voltage — Hanpyra Ha Bxo/1i (BUX0/1) / HaNpsDKEHUE HAa BXOJIE
(BBIXOJIC)

L

linearity — niHifHICTh / TMHEHHOCTH

M

mathematical problem — maremarnyna 3amaya / MaTreMaTu4eckas 3agada
measurement — BumMiproBaHHs / U3MepCHUE

MONItor — KOHTPOJIOBATH / KOHTPOJIUPOBATh

N

navigational computer — masiramiiauii KoMI'toTep / HABUTAIHOHHBIHI
KOMITBIOTEP

navigational problem — masiramiiina 3agaya / HaBUralMoOHHas 3a1a4a
network analyzer — mepexeBuii anaiizatop / ceTeBOI aHAIM3ATOP
nuclear power plant — aromna enekrpocraniisi / aTOMHas SJIEKTPOCTAHITHS



@)

obsolete — 3acrapinuii; Takuii, MO0 BUAIIOB 13 BXXUTKY / YCTapEBIINH,
BBILICIINIA U3 YIIOTPEOICHHUSI

onboard equipment — 6oprose obnanHanHs / GOpTOBOE 000PYTIOBAHNE
operational amplifier — omeparriiiauii miacumroBay / OepalliOHHBIN YCUIUTEIh
operate in real time — mpamtoBatu B MacmTadi peabHOTO Yacy / paboTarthb B
MaciTade pealbHOTO BpEMCHH

originate — BuHHMKATH, OpaTH OYATOK / BOSHUKATh, OpaTh HAYaIIO

output device — npuctpiit BUBeaeHHS / yCTPOKCTBO BbIBOIA

P

perform calculations — BukoHyBaTH 00YHCIFOBAHHS / BBITIOJIHATH BEIYUCIICHUS
planispheric — mnanichepuuii / mnanucdepHbIii

plugboard — komyTariiiite mojie / KOMMYTAIIAOHHOE TIOJIC

power handling of components — xomyrariiliHa HOTY>KHICTb KOMITIOHECHTIB /
KOMYTaI[MOHHAsI MOIIHOCTh KOMITOHCHTOR

power supply stability — cTaGiapHICTE eHepronocrayanss / cTaOMIIBHOCTb
AHEPTroCHAOKCHHS

process data — o6po6aTy xaHi (iHpopMmarlito) / 00padaThIBaTh JaHHBIC
(nHpOpMAIIHIO)

produce a graph — orpumatu niarpamy / mony4uTs Auarpammy

R

relationship — BimHomeHHs / oTHOIICHNE

resistance — omip / conpoTuBIICHHE

S

set up — BcTaHoBIIOBaTH / YCTaHABIUBATh

similar — cxosxuii, moaioHMI / MOX0KHUI, TOTOOHBII

simulator — Tpenaxxep / TpeHaxep

simulation — MmozemoBaHHs / MOJIETUPOBAHHUE

shape — ¢popma / hopma

solution — pimenns / pemenue

solve an equivalent problem — BupinryBatu ekBiBajieHTHE (aHAIOTIYHE)
3aB/IaHHS / pelaTh SKBUBAJICHTHYIO (aHAJIOTUYHYIO) 3a]1a4y

space capsule — kocMiuHHIt artapaT — KOCMUYCSCKHUI anmapaT

special task — cnienianbHe 3aBmanus / cienManbHOE 3a1aHUE
special-purpose computer — KoMI'FOTep CHELIATLHOTO MPU3HAYCHHS /
KOMITBIOTEP CIICIUAILHOTO HA3HAUYCHUS

speed — mBHUIKICT / CKOPOCTH



speedometer — BumiproBay MBUAKOCTI / ©3MEPUTEITH CKOPOCTH

streamline shape of the wing — oOtiunicTs Kpuna / oOTekaemas popma Kpblia
T

take into account — BpaxoByBaTu, Opatu 110 yBaru / y4uThIBaTh, IPUHUMATH BO
BHUMAaHUC

try out — nmepeBipsaTH (BUIIPOOOBYBATH) / IPOBEPSITH (MCIBITHIBATH)

U

useful information — kopucha iHdpopmartis / mone3Has nHPoOpMaIH

VvV

variable quantity — 3sminHa BenmmunHa / IepeMeHHas BeJIMUNHA

voltage — Hanpyra / HanpspkeHue

w

watt-hour meter — TiYUIBHUK ENEKTPOCHEPTil / CUETUYUK DIICKTPOIHEPTUU
weather pattern — cuHonTiuHa KapTUHA / CHHONITHYECKAsT KapTUHA
wind-tunnel testing — BunpoOyBaHHs B aepouHaMiuHiil TpyOi / UCIIBITAaHKE B
a’pOJIMHAMUYECKOU TpyOe

wing shape — ¢hopma kpuia / hpopma kpbuia

Read Text 6, then do the test below.

Text 3. Analog Computers

An analog computer is a computing device that performs calculations
through the interaction of continuously varying physical quantities, such as
voltages. An analog computer is said to operate in real time (corresponding to
time in the real world), and can therefore be used to monitor and control other
events as they happen. Although common in engineering since the 1920s, analog
computers are not general-purpose computers, but specialize in differential
calculus and similar mathematical problems. The earliest analog computing
device is thought to be the flat, or planispheric, which originated in about the 8th
century. Any analog computer consists of a calculating device, a controlling
device, a generator, a plugboard, and an output device.

All analog computers may be classified into two main types: general-
purpose and special-purpose. Examples of general-purpose computers are
network analyzers and differential analyzers. The special purpose computers are
designed for special task. Among them we can differentiate navigational
computers, flight simulators, wind tunnels.



The whole class of analog computers may be simply divided into
differential analyzers and simulators. A differential analyzer is a device for
solving differential equations. In an electronic differential analyzer the solution
usually appears as a voltage varying with time, which can be fed into a suitable
recorder to produce a graph. A simulator is an electri cal or electro-mechanical
model of a dynamic system so designed that measurement on the model gives
useful information about the system. Differential analyzers and simulators have
much in common. They use the same kinds of basic computing elements. And
the difference is mostly in the way the computing elements are used and in the
attitude of mind of the user.

The analog computer is designed to process data in which the variable
quantities vary continuously. It translates the relationships between the variables
of a problem into analogous relationships between electrical quantities, such as
current and voltage, and solves the original problem by solving the equivalent
problem, or analog, that is set up in its electric circuits. Because of this feature,
analog computers were especially useful in the simulation and evaluation of
dynamic situations, such as the flight of a space capsule or the changing weather
patterns over a certain area.

Analog circuits are much harder to design and analyze than digital ones
because the designer must take into account such effects as the gain, linearity
and power handling of components; the resistance, capacitance and inductance
of printed circuit board tracks, wires and connectors; interference between
signals, power supply stability and more.

The key component of the analog computer is the operational amplifier,
and the computer's capacity is determined by the number of amplifiers it
contains (often over 100). The operational amplifier is an amplifier whose
output voltage is proportional to the negative of its input voltage and that boosts
the amplitude of an input signal many times, i.e. has a very high gain. It is
usually connected so that part of the output is fed back to the input. Operational
amplifiers were originally developed to be used in synthesizing mathematical
operations in analog computers. Although analog computers are commonly
found in such forms as speedometers and watt-hour meters, they largely have
been made obsolete for general-purpose mathematical computations and data
storage by digital computers. Analog computers are said to operate in real time
and are used for research in design where many different shapes and speeds can
be tried out quickly.



This type of electronic computer is widely used in automation and, thus,
in aviation (such as the auto-pilot, for example). They are used as on-board
equipment for solving navigational problems to determine the course and
location of an aircraft. They are used for solving the problems in wind-tunnel
tests to design a wing shape, the fuselage structure and to determine the
streamline shape of the wing. The problem that is repre sented in the form of
differential equations can be studied conveniently by using analog methods. Any
problem in analog computers can be divided into five states or operations. They
are: the selection of analogies; the fixing of scale of values; programming and
verifying; running off the problem; output. Analog computers can be used to
assist engineers in the design of the complicated equipment necessary to build
and to operate nuclear power plants and fast flying airplanes, and other modern
plants as well as making it easier to train people to handle these complicated
things.

Test
I. Match the Ukrainian-English
1) oGuncneHus a) simulation
2) koeIIEHT MiACUICHHS b) resistance
3) xepyBatu ¢) evaluation
4) onip d) capacitance
5) MozeNoBaHHs e) verifying
6) olliHKa f) gain
7) MaTH cripaBy 3 g) voltage
8) Mipa h) output device
9) komyTarliiine mnosue 1) calculation
10) TpeHaxep J) simulator
11) npuctpiii BUBeACHHS k) to monitor
12) MYUIBHUK eIeKTPOeHeprii I) measure
13) nanpyra m) plugboard
14) eMKiCTb n) watt-hour meter
15) mepeBipka 0) to deal with

11. Match the given Ukrainian word-combinations with their English

equivalents:
1) oOuKCIIOBAIbHUN TIPUCTPIi a) flight simulator
2) (hi3uYHI BEJTUYHHH, IO b) general-purpose computer



HETNIEPEPBHO 3MIHIOIOTHCS

3) yHiBepcalbHHI KOMIT'IOTEP

4) KOMIT'IOTEp CIIENiaTbHOTO MPU3HAYCHHS
5) MepexeBUi aHAITI3aTOP

6) ubpoBuil AudepeHIiaIbHII
quantities

aHajizaTop

7) HaBITaITHUNA KOMII FOTEP

8) aBiaTpeHaXep

9) BUunpoOyBaHHs B aepoAMHAMIYHIN TpyO1
10) BupinryBaTu OpUriHajJbHE 3aBAaHHS

11) ananoriuHi BiTHOIIICHHS

12) onepariinuii miacuiroBay

13) MoaentoBaHHS 1 OITIHKA
JUHAMIYHUX CUTYyaIlii

14) 36epiranHs JaHux

15) cTabuIbHICTh €HEPrONOCTAYaHHS

¢) wind-tunnel testing

d) computing device

e) operational amplifier

f) continuously varying physical

g) special-purpose computer

h) to solve the original problem
1) power supply stability

j) simulation and evaluationof
dynamic situations

k) network analyzer

I) data storage

m) navigational computer

n) analogous relationships
0) digital differential analyzer

I11. Choose the correct translation of the following lexical units from

English into Ukrainian:
1) variable quantity

a) 3MIHHI BEJIMYUHU

b) mOCTIMHI BETMYHHA

C) MIHJIUBA KIJIBKICTh

d) 3MiHHA KIJTBKICTh

2) to perform computations
a) pobuTu oneparrii

b) BukOHYBaTH OOUYMCIICHHS
C) pO3B'sI3yBaTH PIBHSIHHS

d) BcraHOBIIOBATH KIJIBKICTH

3) differential calculus

a) nudepeHiiaabHl BETHUNHH
b) pi3HOMaHITHI 00YKCICHHS
C) pi3Hi onepartii

10



d) nudepenitiaabHe YUCICHHS

4) digital analyzer

a) nudepeHIianTbHuN aHATI3aToP
b) uudposuii anamizarop

¢) unupoBHil MPUCTPiN

d) uudpoBuit TpeHAKED

5) to process data

a) pO3B'A3yBaTH 3aBJaHHS
b) BUKOHYBaTH OOYHCIICHHS
c) o0poOJIATH J1aHi

d) BBOMTH iH(OpMAITiTO

6) to determine the course and location

a) BBOJIUTH JIaHi PO Kypc | MICIIe3HAXOKEHHS
b) Bu3HaUaTH KypC 1 MiCIIE3HAXOHKCHHS

C) 3MIHIOBaTH KypC 1 MICLI€3HAXOKCHHS

d) miarpuMyBaTH Kypc 1 MiCIIe3HAXOKECHHS

7) wing shape

a) HaNpsIMOK TMOBITPS

b) popma kpuiia

C) aepoJMHaMivyHa TpyOa
d) cTpykTypa bro3zensky

8) complicated equipment

a) CKJajHe 00JIaTHaHHS

b) xomrtekcHe 00IaTHAHHS

C) o0uucIIOBaIbHE 00J1aTHAHHS

d) KOMITJICKTYBaHHS 00JIaHAHHS

9) nuclear power plant

a) TiATPUEMCTBO 3 BUPOOHUIITBA SICPHOTO MaUBa
b) cxoBuIIe sIAEpHUX BiIXO/iB

C) HiAIPUEMCTBO 31 30arayeHHs JI€PHOTO MajJnBa
d) aTOMHa eNeKTPOCTaHIIIs

11



10) power handling of components

a) CTPYKTYpPHHM CKJIa]] KOMIIOHEHTIB

b) KomyTalifina MOTYKHICTh KOMIIOHEHTIB

c) 00pOOJICHHS €eHEPTeTUYHUX KOMIIOHEHTIB

d) cTpyKTypHI KOMIIOHEHTH BUCOKOI MTOTYKHOCTI

IV. Match the infinitive in the left-hand column with the phrase in the
right-hand column:

1) to operate a) into differential analyzers and simulator

2) to specialize b) a wing shape and the fuselage structure

3) to consist c) useful information about the system

4) to divide d) differential equations

5) to solve e) in real time

6) to feed T) the solution into a suitable recorder

7) to give g) in differential calculus

8) to translate h) the amplitude of an input signal

9) to boost 1) of the following principal units

10) to design J) the relationships between the variables of a problem

V. Complete the sentences with the missing words.

1. An analog computer is a ... that performs calculations.

a) controlling device

b) computing device

c) differential device

d) general-purpose device

2. A differential analyzer is a device for solving ...

a) differential equations

b) equivalent problem

c) dynamic situations

d) navigational problems

3. The key component of the analog computer is the ...

a) differential analyzer

b) network analyzer

c) operational amplifier

d) calculating device

4. Analog circuits are much harder to design and analyze than ... ones.
a) electric b) hybrid c) digital d) electro-mechanical

12



5. The analog computer is designed ... in which the variable

guantities vary continuously.

a) to execute discrete operations

b) to process data

C) to represent commands

d) to store continuous information

6. The operational amplifier is an amplifier whose output ... is proportional
to the negative of its input ...

a) amplitude b) current c) voltage d) frequency

7. Analog computers are commonly found in such forms as ... and watt-
hour meters.

a) speedometers

b) workstations

C) microcomputers

d) controlling devices

8. The analog computer is widely used in ...

a) science

b) automation

c) mathematics

d) process control

9. Analog computers consist of the following principal units: ... controlling
devices, generators, plugboards, output devices.

a) memory storage devices

b) calculating devices

C) input devices

d) processing devices

10. Analog computers are used as on-board equipment for solving ...
problems.

a) scientific b) mathematical  ¢) navigational d) security

V1. Choose the correct answer.

1. What values does the analog computer deal with?
a) binary values

b) discrete values

c) continuous values

d) numerical values

2. What is the main function of the analog computer?

13



a) to perform arithmetical operations

b) to solve differential equations

c) to solve navigational problems

d) to study complicated problems

3. What is the key component of analog computers?

a) controlling device

b) calculating device

c) operational amplifier

d) output device

4. What was the original purpose of the operational amplifier?
a) to be used in synthesizing mathematical operations

b) to be used in solving dynamic situations

c) to be used in feeding data

d) to be used in solving differential equations

5. In what forms are analog computers commonly found?
a) microcomputers and network analyzers

b) mainframe computers and differential analyzers

c) workstations and simulators

d) speedometers and watt-hour meters

6. What does the number of amplifiers determine?

a) power supply stability

b) computer's capacity

C) input voltage

d) output voltage

7. What time do analog computers operate in?

a) virtual time  b) real time  ¢) shared time d) certain time
8. What navigational problems can analog computers solve?
a) determining the course and location of an aircraft

b) designing the complicated equipment

C) operating nuclear power plants

d) performing mathematical computations.

VI1. Choose the right term to appropriate the definition.
1. A machine that deals with continuous values.

a) digital computer

b) analog computer

¢) hybrid computer

14



d) personal computer

2. The computer which is designed for special task.
a) general-purpose

b) personal

C) special-purpose

d) versatile

3. A device for solving differential equations.

a) simulator

b) differential analyzer

C) network analyzer

d) operational amplifier

4. The key component of the analog computer.

a) generator

b) controlling device

c) the operational amplifier

d) plugboard

5. Electronic circuits that operate with currents and voltages
that vary continuously with time.

a) digital circuits

b) analog circuits

c) conventional circuits

d) integrated circuits

6. An air-borne control system which employs an analog computer.
a) auto-pilot

b) on board navigational instruments

c) virtual time

d) operating time

8. A device designed to simulate certain flight conditions
a) wind tunnel

b) flight simulator

c) navigational computer

d) flight analyzer

V111, Complete the following sentences.
1. An analog computer operates ...

a) on data in numerical form

15



b) on binary digits.

c) on continuously varying data

d) on discrete data

2. The main element of the analog computer is ...

a) the central processing unit

b) the operational amplifier

c) the arithmetic-logic unit

d) the control section

3. A differential analyzer is a device for solving ...

a) dynamic situations

b) equivalent problems

¢) mathematical problems

d) differential equations

4. A simulator is an electrical model of ...

a) an analog system

b) a dynamic system

C) a business system

d) a computer system

5. In electronic analog computers numbers are represented ...
a) in numerical form

b) in forms of discrete numbers

c) in binary form

d) in terms of continuous values of voltages and currents
6. The analog computer is used ...

a) to solve differential equations

b) for electronic data-processing

c) to perform arithmetic operations

d) to generate instructions

7. All analog computers may be classified into two main types:
a) personal computers and portable computers

b) general purpose and special-purpose computers

c) desktop and laptop computers

d) microcomputers and mainframe computers

8. Among general-purpose computers we can differentiate ...
a) navigational computers and flight simulators

b) flight simulators and wind tunnels

c) wind tunnels and differential analyzers

16



d) differential analyzers and simulators

9. Analog computers are especially useful in ...

a) the simulation and evaluation of dynamic situations
b) electronic data-processing

c) storage of information

d) the transfer of data

10. Analog computers are widely used in aviation for solving such
navigational problems as ...

a) determining the course and location of an aircraft
b) determining a wing shape

¢) making up take off and landing schedules

d) maximizing safety and reliability.

IX. Chose the correct form of the verb or the correct preposition.
1. An analog computer is a computing device that ... continuously varying
physical quantities.

a) uses c) will use

b) is used d) is using

2. An analog computer is said ... real time.
a) to be operated in b) to be operated at
C) to operate in d) to operate at

3. Analog computers ... the following principal units: calculating devices,
controlling devices, generators, plugboards, output devices.

a) consists of  b) consist of  ¢) consisted from  d) consist from

4. All analog computers may ... two main types: general-purpose

and special-purpose.

a) classify into b) classified into

c) be classified into d) be classify into

5. Special-purpose computers ... special task.

a) is designed for

b) are designed for

c) have been designed for

d) was designed

6. In differential analyzers the solution usually appears as a voltage varying
with time which ... into a suitable recorder.

a) can to be fed b) can feed

c) can be fed d) can to feed
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7. In analog circuits the designer ... effects such as the gain, linearity and
power handling of components.

a) must take into account b) should be taken into account

c) will take into account d) take into account

9. Operational amplifiers were originally developed to ... sizing
mathematical operations in analog computers.

a) beusedin b)usein c)wereusedin d)usingin

10. Analog computers ... commonly ... such forms as speedometers and
watt-hour meters.

a) was... found in b) are... found in

c) can... find in d) may... find in

X. Make up sentences by correctly rearranging the given words.

Model. Than / harder /to / analog / design/circuits / are / ones / much / analyze /
harder / and/digital.

Key: Analog circuits are much harder to design and analyze than

digital ones.

1.Through / analog / performs / the / varying / interaction/an/ com-

puter / physical / of /continuously / quantities / calculations.

2. In/ similar / calculus / analog / and / computers / specialize / problems /
mathematical /differential.

3. Be / main / special-purpose / and / all / classified / computers/may / two /
general-purpose / into / types / analog.

4. Into / whole / simulators / the / computers / be / analog / of / diided /
differential /and / simply / class / analyzers / may.

5. Is/ solving / differential / equations /a / analyzer / device /a/ differ-ential for.
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