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Unit 1 
 

Grammar: there + be, relative pronouns. 
 

Exercise 1. Fill in the gaps with the appropriate form of the verb to be. 

1. Electricity … a movement of charged particles through a closed circuit. 
2. I ... writing my work on electricity when suddenly the light went off.  
3. I ... reading a story about famous scientists.  
4. Thomas A. Edison laboratories … in Orange, New Jersey.  
5. A positively charged body … one which contains fewer electrons than 

its normal number. 
6. Ferromagnetic materials … good insulators. 
7. A conductor … a body which permits the passage of an electric current. 
8. Electromotive force … the pressure that pushes an electric current 

through a circuit.  
9. We ... interested in electrical devices. 
10. Electrons … particles of atoms that carry units of negative charge.  
11. A Watt … a unit of electric power and it … measured by a wattmeter. 
12. AC motors … easy to build and convenient to use.  
 
Exercise 2. Translate the following sentences into Russian. Mind 

theuse of there + be. 

1. There are two reasons for the use of such a relay. 
2. There are two methods of storing an equal amount of energy in a 

condenser. 
3. There will be exactly as many current cycles as there are voltage cycles, 

but they may start at different times. 
4. There are many different kinds of reactors varying in size. 
5. There can be no flow of water through a pipe unless there is pressure to 

cause it. 
6. There is almost no limit to the speed at which the calculations can be 

carried out. 
7. While these condensers will be found usually in direct current circuits, 

there is one type that is used on alternating currents for motor starting. 
8. If the inductor has small inductance, the current flow may be great 

enough to cause excessive heating if there is any resistance within the inductor. 
9. There are many rules for finding the area of a segment of a circle. 
10. There will be some changes in a new circuit. 
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Exercise 3. Translate the following sentences, paying attention to 
different meanings of the verb to be: 

  
1. Such an instrument as the generator is suitable for use with both 

alternating and direct currents. 
2. It is necessary to take into account that some instruments have a scale 

which does not start at zero. 
3. One method of detecting the presence of a current in a wire is to 

measure the rise in temperature of the wire due to the current. 
4.  Iron, nickel or other magnetizable substances are to be thought of as 

composed of molecules or groups of molecules each of which is a perfect little 
magnet with its two opposite magnetic poles. 

5. There is always something in the nature of a resistance or opposition 
which has to be overcome. 

6. The armature is at rest, and in the absence of any back e.m.f. the low 
armature resistance would allow a very heavy current to flow in it. 

7. In the above case, the electromotive force is at any instant proportional 
to the rate at which the magnetic flux is being changed. 

8. The problem is to construct a coil which, for a given voltage across the 
terminals, will produce a given number of ampere turns.  

9. Usually one or more dimensions of the coil are also fixed by the 
condition under which the coil is to be used. 

10. The shunt motor is exactly equivalent to the shunt-connected 
generator and is widely used for an approximately constant speed drive.  

 
Exercise 4. Translate the following sentences, paying attention to 

different functions of the verb to have: 
 
1. Electricity has many useful properties: it is clean and generates no by-

products.  
2. It has many important applications in industry as well as in our houses. 
3. The latest laser devices have found application in medicine.  
4. Electricity has provided mankind with the most efficient source of 

energy.  
5. No other source of energy has been so widely used as electricity.  
6. We have many various electric devices in our houses.  
7. Our lives have been completely transformed with the appearance of 

electricity.  
8. The generator replaced batteries that had been used before.  
9. The consumption of electricity has doubled every ten years. 
10. A simple capacitor has two metal plates, which are separated by an 

insulator such as air, paper or mica. 
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Exercise 5. Guess what function each of the elements in the circuit has. 

Model: Ammeter is used to measure the current flowing through part of 
the circuit  battery, bulb, fuse, resistor, switch, voltmeter, wire. 

 to allow or to stop the flow of electrons at any moment; 
 to reduce the strength of the current in one part of the circuit; 
 to provide the source of the electric energy; 
 to measure the electromotive force at one point in the circuit; 
 to break the circuit if too much current flows through it; 
 to carry electric energy around the circuit; 
 to convert electric energy into light. 

 
 

Unit 2 
 
Grammar: singular and plural of nouns, noun + noun combination. 
 
 

Exercise 1. Put the words into plural: 

battery, wire, charge, circuit, conductor, cell, plate, armature, impurity, 
filament, horsepower, thermocouple, turn, coil.  

 
Exercise 2. Complete the sentences with the correct word from the box. 

 

 
1. ... is a machine that generates electricity, steam, gas, etc.  
2. A device giving information about position, movement, etc. is named ... . 
3. A machine for changing water and steam power into electrical energy is 

known as ... . 
4. Food mixers, toasters, modern dish-washers and a number of the most 

recent home devices are household ... . 
5. An apparatus to increase or decrease the voltage of an electric power 

supply – ... – was invented at the end of the 19th century. 
6. It is known that a portable cell for supplying electricity is called a ... . 
 
Exercise 3. State what part of speech the words in italics belong to 

and translate the sentences into Russian. 

Model: The subject treated above had to do with some innovations 
achieved  in radio engineering (subject – предмет – существительное). 

radar    battery      generator     appliances     dynamo     transformer 
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The apparatus used is subject to sudden changes of temperature (subject 
to – подвергаться – глагол). 

 
1. Sometimes a small amount of power is quite sufficient for establishing 

communication over vast distances. 
2. The amount of energy consumed by this motor amounts to that of the 

engine mentioned above. 
3. The subject treated above had to do with some innovations achieved  in 

radio engineering. 
4. The apparatus used is subject to sudden changes of temperature. 
5. This object has a good reflection surface. 
6. Specialists object to this material being used as a filament. 
7. The direction of the magnetic field at any point P is arbitrarily chosen 

as the direction in which a small magnetic needle point would point when placed 
at P without disturbing appreciably the existing conditions. 

8. No line of force crosses another. 
9. A freely suspended bar magnet lines itself up parallel with the lines of 

force existing between the north and south magnetic poles of the earth. 
 
Exercise 4. What are these devices used for? 

Model: Rheostat is a device that increases or decreases the resistance in 
an electric circuit. 

 
1. a generator = 
2. an indicator = 
3. a transformer = 
4. a transmission grid = 
5. a fuel cell = 
6. an electric field = 
7. an insulator = 
8. a semiconductor = 
 
Exercise 5. Research project: find in the Net the information on the 

following issues and make a presentation. 
 
1. Electricity – its nature, history and development. 
2. Applications of electricity cover all fields of human activity. 
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Unit 3 
 
Grammar: prepositions, noun + preposition, adjective + preposition,  

verb + preposition. 
 

Exercise 1. Fill in the blanks with the suitable prepositions. 
 
For, of, from, of, by, of, from, in, by, with, by, of 
 
1. The segments … the commutator are separated … each other … some 

insulating material. 
2. The armature … a generator is rotated … the magnetic field between 

the field poles … some mechanical device. 
3. DC generators are used … electrolytic processes.  
4. We know of silver and copper being very good conductors … 

electricity.  
5. The use of a cooling medium prevents the device … overheating. 
6. The atom is made up … a positive nucleus surrounded negative charges 

of electricity. 
7. The device also electrically isolates the end user from contact … supply 

voltage. 
 
Exercise 2. Translate the following sentences paying attention to the 

meanings of prepositions. 
 
1. We can also picture the flow of an alternating current by means of such 

a graph. 
2. In spite of all efforts at improvement, the efficiency of heat engines 

remains low. 
3. According to the law of the conservation of energy, the useful work to 

be done by a machine is less than the total work performed by it. 
4. In fact, on account of friction we always get less useful work out of a 

machine than we put into it. 
5. Due to friction part of the energy developed by mechanical devices is 

lost in the form of useless heat. 
6. Owing to the rapidity of the expansion, the steam has no time to 

condense but remains in an unnatural dry or superheated state. 
7. As we know, the steam turbine is mostly used at present instead of the 

old reciprocating steam engine. 
8. One should always remember that lines of force do not really exist and 

that they by no means indicate a structure of the medium. 
9. The resistance due to the landing gear may be reduced by making it 

partly or wholly retractable. 
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10. Motion means change of place or position with respect to the position 
of some other object that we assume as being at rest. 

 
Exercise 3. Choose the correct preposition. 

1. Ammeters are used for/to/per measure the current flowing in a circuit. 
2. Carbon brushes rest upon the slip rings in order to provide the current 

with/to/for a path to an external circuit. 
3. A generator turns mechanical energy with/into/in electrical energy. 
4. We can help the environment by/with/from using alternative sources of 

energy. 
5. Most European devices operate in/at/with a higher voltage than North 

American ones. 
 
Exercise 4. Read the text and fill in the spaces using the following 

words. 
 

atoms, electrons, free, ion, negative, neutrons, neutral, nucleus, positive, 
protons. 

 
All matter is composed of microscopic particles called ... . But each atom 

itself is made up of even smaller particles. In the center of each atom there is  
a ... made of protons and neutrons. Other particles, called ... spin around the 
nucleus like planets orbiting the Sun. Protons and neutrons are much heavier 
than electrons and they form most of the atom’s mass. Electrons carry a negative 
electric charge, protons carry a positive electric charge and ... are electrically 
neutral.  

Under normal circumstances the number of electrons in an atom is exactly 
equal to the number of ... . The positive electric charge of the protons is 
balanced by the negative electric charge of the electrons and the atom as whole 
is electrically ... . 

However, elections orbit at different distances from the nucleus and those 
which orbit farthest away can sometimes become detached from the atom and 
change into «... electrons». If an atom loses an electron it has more protons than 
electrons and its positive charge becomes greater than its negative charge. An 
atom in this state is called a  «... ion». Atoms also gain extra electrons. If a free 
electron meets a neutral atom, it may go into the outer orbit around the nucleus. 
The atom now has more electrons than protons and so it has an overall ... charge. 
An atom in this state is called «negative». 

 Electric energy is the result of the movement through material of free 
electrons passing from atom to atom. 
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Exercise 4. Discuss with your partner: 

– behaviour of electrons; 
– structure of atom. 

 
 

Unit 4 
 

Grammar: comparative and superlative forms of adjectives, comparative  
and superlative patterns. 

 
Exercise 1. Make up Comparative and Superlative Degrees of these 

adjectives and use the proper degrees in the sentences below. 
 
much, good, heavy, popular, famous, powerful, good 
 
1. The … we study nature, the … we know it. 
2. Direct-current generators are … nowadays. 
3. Thales was one of … Greek philosophers. 
4. Lightning storm  is one of … natural phenomena. 
5. Semiconductor is a substance that conducts electricity … than an 

insulator. 
6. Protons and neutrons are … than electrons. 
 
Exercise 2. Try to match the different devise to their energy. 

 
Dishwasher (1 hour / day )                      kWh/year: 432 
Refrigerator ( 24 hours / day )                 kWh/year: 642 
TV (4 hours / day )                                  kWh/year: 38 
Vacuum cleaner ( 1 hour / week )     kWh/year: 292 
Mobile phone(stand-by 14 hours / day)   kWh/year: 20 

 
Calculate the annual costs for the devices in the table above. Use the 

following formula for your calculation:  
info box: wattage x hours used per day = daily kilowatt-hour (kWh) 

consumption, 1,000    1 kilowatts = 1,000 watts.  
Multiply this by the number of days you use the appliance during the 

year for the annual consumption: If you want a general estimate of how much 
electricity your home appliances consume, you can usually find the wattage of 
most appliances stamped on the bottom or back of the appliance, or on its name 
plate or in the manual. 
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Device Time in use Consumption / hour 
Hairdryer 15 minutes / day 1,200 watts 
Printer (stand-by) 7 hours / day 4 watts 
Printer (in-use) 30 minutes / day 16 watts 
Electric heater (portable) 10 minutes / day 2,000 watts 
10 electric bulbs 12 hours / day 60 watts per bulb 

 
Example: clock radio: 5 watts / hours; in use: 24 hours / day;  calculation 

5 × 24 kWh = 0,12 kWh. 
In use for 365 days: 0,12 kWh × 365 days = 43,8 kWh/year. 
Utility rate: 8,5 cents/kWh.  
Annual costs: 43,8 kWh × 8,5 cents/kWh = 372,3 cents = 3,72. 
 
Compare any electrical devices as follows. Form sentences by using the 

following phrases: 
 
a) The energy consumption of … is as low as …  
b) A TV consumes more / less energy that …  
c) The energy consumption of … is higher / lower than … 
 
Examples: An electric bulb consumes less energy that a vacuum cleaner. 

A water heater consumes more energy than any other device in the household.  
 
Exercise 3. Translate the following sentences paying attention to as … 

as … construction. 
 
1.  As the water is in a state of rest there will be no flow of energy. 
2.  As long as a steady battery voltage is supplied to the oscillator, the 

output voltage continuously varies up and down . 
3. As the comets recede from the sun again, their brightness rapidly 

diminishes. 
4. This instrument may be used for direct current as well as for alternating 

current. 
5. As this instrument is of the etectrodynamometer type, it is adapted to 

both direct and alternating currents. 
6. As soon as the battery is fully charged, it should be removed from the 

charger. 
7. The pointer tells how loud the signal is as it is sent to the transmitting 

station. 
8. This motor will supply as much energy as required. 
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Exercise 4. Work with a partner and explain the following: 
 
 how the flow of current is measured; 
 why all electrical equipment must operate with a specific voltage; 
 what the expression «electric power» means. 
 
 

Unit 5 
 

Grammar for revision: tenses of verbs in the Active Voice. 
 

Exercise 1. How well do you know your partner? Use the following 
words to complete the sentences for you and your partner. Then work 
together to check your answers. 

 
always – normally – frequently – often – sometimes – seldom – never 
 
How often do you ... ? And your partner? 
 use faulty electrical devices in your/his work; 
 carry out all the necessary calculations; 
 control the electrical pressure in the circuit; 
 describe the work of a transformer; 
 measure the potential difference across two points in a circuit; 
 apply the old method of calculation; 
 connect the voltmeter to the circuit; 
 follow the safety rules. 
 
Exercise 2. Translate the following sentences paying attention to the 

tense form of the verbs. 
 
1. The nucleus consists of a number of protons, each with a single positive 

charge.   
2. Electricity produces light and heat, and it provides power for household 

appliances and industrial machinery.  
3. Heaters generate heat by passing current through special heating units. 
4. The knowledge of electromagnetic induction led to the invention of 

electric generators and other devices.  
5. Most electricity travels from power plants along overhead wires called 

transmission lines. 
6. The typical power plant generator can produce about 1 million 

kilowatts of electric power at up to 22000 volts. 
7. High-voltage electricity is carried by the transmission lines to 

subtransmission substations near the area where the power will be used. 
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Exercise 3.  Ask questions to the following sentences paying attention 
to the tense form of the verbs. 

 
1. The wire and the electrical source together form an electric circuit. 
2. Magnets are made of hardened steel, molded or rolled, their form being 

of a great variety. 
3. The energy being lost in the condenser as a result of dielectric hys-

teresis appears in the form of heat being generated within the dielectric. 
4. Virtually all substances in liquid or solid state possess the property of 

electric conductivity to some degree. 
5. One can state that there is no sharp distinction between conductors  and 

insulators. 
6. The subject of the investigation earned out was of great scientific 

importance. 
7. In all the experiments made the scientist could subject the substance 

being tested to thermal treatment at different temperatures. 
8. If the voltage gradient is made sufficiently high, one can force any atom 

to let go one electron. 
9. The body was acted upon by a force of an opposite direction. 
10. The article we are going to read next time will deal with the 

development of radio engineering in this country. 
 
Exercise 4. In the text below, the sentences have been mixed up. Can 

you rearrange them? 
 
What is a motor? 
a. Through this frame is often called the armature, the term is not always 

applied correctly. 
b. Thus, depending upon the design of the machine, either the rotor or the 

stator can serve as the armature. 
c. In a motor, the rotating part (usually on the inside) is called the rotor, 

and the stationary part is called the stator. 
d. As a matter of fact, the armature is that part of the motor across which 

the input voltage is supplied. 
e. A motor transforms electrical energy into mechanical energy following 

the principle of electromagnetic reaction. 
f. The motor contains electromagnets that are wound on a frame. 
g. Motors are classified as AC or DC according to their power source. 
 
Exercise 5. Tell your partner everything you know about the 

electrical motor. 
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Unit 6 
 

Grammar: Tenses of verbs in the Passive Voice. 
 

Exercise 1. Translate the following sentences into Russian. Mind the 
use of the Passive Voice. 

 
1. It is evident that electricity will be used as the energy of the future.  
2. The transformer was invented and the first electric lines and networks 

were set up at the end of the 19th century.  
3. New powerful electric stations must be built because it is electricity that 

offers improved standards of life and work.  
4. A combination of electric lines and networks are being set up 

throughout the country.  
5. Electricity is made by converting some form of energy into flowing 

electrons at the power plant.   
6. Electricity is transmitted to distant parts of this country by a 

combination of electric networks. 
7. Our power stations have been connected by high voltage transmission 

lines into several networks. 
8. I think cars will be powered by electric batteries in five years’ time and 

they will not be powered by atomic power in 100 years’ time.  
9. The pressure that forces the current is measured in Volts. 
10. A transformer is used to change the voltage of electricity. 
 
Exercise 2. Make up sentences using the following construction  

as a model. 
 
a) Model: Electronic devices have revolutionized life. 

              Life has been revolutionized by electronic device. 
   

1. Our engineers have developed many new devices. 
2. We use boilers for many purposes.  
3. The application of electronics is changing the entire life of people. 
4. Our engineers will design and construct new thermal power stations.   
5. Transformer increases or decreases the voltage of alternating current. 
 
b) Model: Human-like thinking is done by electronics. 

               Electronics does human-like thinking. 
 

1. A new phenomenon of electricity was discovered by Edison. 
2. Computer are used by engineers in all branches of economy. 
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3. Large atomic power stations are being constructed by the engineers of 
the USA and the UK. 

4. Electric signs are used in advertising businesses and products.  
5. Electricity is produces at power plants by large machines called 

generators. 
 
Exercise 3. Complete the sentences using the simple present passive 

form of the verbs in brackets. 
 
1. Static electricity … (cause) by friction. 
2. Some electrons … (capture) by the atoms of the other material. 
3. This is how materials behave when they … (charge) with static 

electricity. 
4. A charge in a material like copper … (neutralize) quickly. 
5. The force around charged objects … (call) the electric field of force. 
6. Charges disappear if two objects … (connect) by a wire or if they … 

(touch) together. 
7. The metal drum inside a photocopier … (rotate) under an electrode to 

give it a positive charge. 
8. The negatively-charged toner particles … (attract) by the positively-

charged sheet of paper. 
 
Exercise 4. Put Yes/no and Wh questions to the following sentences.  
	
Model: Electricity produce light and heat. – What does electricity 

produce? 
 
1. Electrons are the smallest units of electricity. 
2. In 1820 Thomas de Colmar produced the first commercially available 

calculator. 
3. You can produce electricity by rubbing a glass rod with silk cloth. 
4. Static electricity consists of electrons or ions that do not move. 
5. Electric field exists in the space around a charged body. 
6. Amplification is one of the principal functions of electronic circuits. 
7. Computers perform four basic functions: input, processing, storing and 

output. 
8. Any computer system should be protected by an antivirus program. 
9. Mechanical calculating machines were invented in Europe during the 

17th century. 
10. Galileo Ferraris established the principles of the induction motor. 
 

  



 

  

  

15 
 

Exercise 5. Complete the sentences with the following words: 
 

buy, touch, plug in, иse, remove, try out, reorient, loud, choose, contact, 
move, dry. 

 
Model: To open this file don’t use the old version of the program. 
 
1. If your computer causes interference to TV reception, … the receiving 

antenna, … away the computer from the TV set, or … the computer … another 
outlet, so that the  computer is in a different branch circuit. 

2. … any appliances with wet hands. 
3. To scan a picture, first … the scanning software on your computer. 
4. Always … the power plug from the outlet before starting any 

maintenance operations. 
5. Before buying a new mouse, … some in the nearest computer shop. 
6. If you need a high resolution in your optical flatbed scanner, … a 

2,400x4,800 dpi optical resolution.  
7. Always … an anti-virus program before downloading new applications. 
8. If you work with CAD software … a mouse: it is not accurate for 

graphics application. 
9. … your hands before starting any repairs. 
10. For repairs or part replacements, … the shop or company that supplied 

you with the keyboard. 
 
Exercise 6. Make questions using the following words. 
 
Capacitor, causes, circuit, indicator, resistor, short circuit, switch  
 
Model. What is a circuit? – It is a combination of a power source, a 

conductor  and a consuming device, or load. 
 
1. What … do? – it opens and closes a circuit. When we turn it on we 

close the circuit and allow electrons to flow. When we turn it off the circuit is 
opened and the flow of electrons stops. 

2. When … occur? – When a low resistance connection allows a larger 
than normal current to flow between points on a circuit. This can damage the 
circuit elements or cause overheating or even a fire. 

3. What … ? – There can be several causes. It can happen when two bare 
wires touch; when the wiring is improper; when the resistance terminals are 
directly connected, when the battery lends contact each other, or when a low-
resistance wire is placed across the consuming device. 

4. What … used for? – It is used to control the flow of current. It is often 
used in electric and electronic circuits, where it’s represented by the letter R or 
the symbol . 
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5. What … ? – It's a coil of wire, which may come in many shapes and 
sizes. The two main types are the air-core and the iron-core. 

6. What … of? – It consists of two conducting plates separated by an 
insulating material called the dielectric. 

 
Exercise 7. Complete the text with the following words. 
 
Branches, current, device, directly, flow, lights, measure, more, parallel, 

resistance, series, series-parallel, triangle, voltage, wiring.  
 
There are two basic types of circuits; series circuits and parallel circuits. 
In a … circuit two or more resistors or consuming … are connected one 

after the other. So all the current must … through every component. A typical 
example is a set of … on a Christmas tree. The total circuit … is the sum of the 
individual resistances (Rt = R1 + R2 + …).  
 А … circuit is made up of branches, like the electrical … of a house. The 
current divides and part of it flows through each branch. The voltage across  
all … of the circuit is the same. The current depends on the resistance of the 
branch (low resistance branches draw … current that high resistance branches). 
To … the total resistance you can use the following formula: (1/Rt = 1/R1 +               
+ 1/R2 +…). If we combine the two kinds of circuits we obtain a … circuit: it 
takes a minimum of three resistances to make one. 

Ohm’s law state that current varies … with the voltage and inversely with 
the resistance. We can express Ohm’s law as follows: I = E/R. This formula is 
used to find the … when the voltage and the resistance are known. To find   
the … we use E = I x R. To find the resistance we R = E/L. The magic … is a 
simple way to remember the formula. 

  
Exercise 8. Change the following instructions into passive voice. 
 
Components: battery, electric wire, switch, socket for a lamp, bulb. 
Tools needed: neon screwdriver, pliers, multipurpose tool. 
 
Example:  
1. All components are placed in front of you. 
2. The pliers are used to cut ... . 
 
1. Place all components in front of you. 
2. Use pliers to cut the electric wire into three pieces of equal length. 
3. Strip the insulation from the end of the wires. 
4. Connect two pieces  of the electric wire to the lamp socket. 
5. Connect the switch at one end of the electric wire. 
6. Connect the other spare wire to the switch as shown in the picture. 
7. Put the bulb into the socket. 
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8. Make sure you turn off the switch. 
9. Fix the open end of the wires to the battery. 
10. Switch on the power supply. 
 
Exercise 9. Discuss with your partner first aid measures after an 

electrical accident. Use the following words and word combinations: 
 
 shock; 
 danger zone; 
 electric wires; 
 to damage; 
 to switch off electric supply; 
 to determine the nature of injuries; 
 to call the doctor. 
 
 
Unit 7 
 

Grammar: Sentence structure: subject, verb, object. Word order. 
 
Exercise 1. Put the words in the correct order to make sentences. 
 
1. understood, should be, that, it, developed, clearly, induction, the motor, 

is, by, action. 
2. developed, automatically, required, in other words, adjusts, the power, 

rotor, to drive, the, by, power, to, the, itself, load, the. 
3. motors, for, known, reason, are, it, motors, is, this, of type. this, as, 

induction, that. 
4. rotation, the direction, the, element, in, imparted. is, that, one, the same, 

as, of, always, to the other, induced. 
      5. exactly, a transformer, the rotor, its, inductively, in the same, as, 

secondary, way, of receives, the, power, receives, its, power. 
6. are, two, or, the, fields, three, stator, the, poles, formed, the, of, 

interaction, phases, of, by. 
7. discovered, the principle, was, induction motor, of, 1824, first, in. 
8. directly, electrical power, to, through, and, is, brushes, a commutator, 

the, conducted, rotor, the. 
 
Exercise 2. Make sentences using the following words and word 

combinations. 
 

 a negatively charged body; 
 from negative to positive;  
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 from оnе atom to another; 
 a number of protons;   
 a positive charge;   
 equal number of electrons and protons. 

 
Exercise 3. Ask all possible questions to the following sentences. 
 
1. Electric drive is a mechanism which transmits motion from one shaft to 

another and controls the velocity ratio of the shafts by electrical means. 
2. The first electric drive was devised in Russia in 1838, when B.S. Iakobi 

tested a DC electric motor supplied from a storage battery and used it to drive a 
screw propeller on a boat. 

3. Today a substantial percentage of the electric drives in operation are 
used in transportation. 

4. Electric drives may be classified according to design characteristics into 
three types: single motor, group and multi motor. 

5. Single motor electric drives are used in power tools, simple 
metalworking and woodworking machine tools, household appliances. 

6. All types of electric drives contain primary components that have the 
same functions: actuating components and control devices. 

 
Exercise 4. Make a list of electrical devices that are run by an electric 

motor. 
 
Example: An electric screwdriver is run by electrical motor. 
 
 
Unit 8 
 

Grammar: the Infinitive, the Infinitive Constructions. 
 

Exercise 1. Translate the following sentences into Russian. Mind the 
use of the Infinitive. 

 
1. A compensator allows the motor to take an excess current without 

putting a heavy overload on the mains.  
2. We know water to flow with less resistance in a large pipe than in one 

of small section.  
3. If we double the force pushing the electrons around the circuit we 

expect them to move twice as fast, all other things being equal.  
4. To produce a current of one ampere in a copper wire of one millimeter 

in diameter we need that the average velocity of the electrons be only about 
0,001 cm per second.  
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5. The only way to stop or control the anode current is to decrease or 
remove the anode voltage. 

6. When the temperature becomes high enough for the atom to evaporate, 
the material or solid that they are composed of rapidly disintegrates. 

7. A conducting material allows a continuous current to pass through it 
under the action of a continuous e.m.f. 

 
Exercise 2. Report what these people said. 
 
Model 1: The instructor said to the students, «Switch off the power 

immediately». 
The instructor told the students to switch off the power 

immediately. 
 
1. The professor said to the assistants, «Connect the ammeter to the 

circuit». 
2. The electrician asked Nick, «Control the electrical pressure in the 

circuit». 
3. The researcher warned the students, «Take the bulb out of the socket 

first». 
4. The tutor reminded Paul, «Measure the potential difference across two 

points in a circuit». 
 
Model 2: Mr. Smith said to the students. «Don't increase the pressure in 

the system». 
                Mr. Smith told the students not to increase the pressure in the 

system. 
 
1. The scientist said to the students, «Don't switch on the power». 
2. The electrical engineer warned John, «Don’t connect the contacts of the 

circuit». 
3. The professor asked Susan, «Don’t use faulty electrical devices in your 

work». 
4. Nick ordered Ann, «Don't touch the socket». 
 
Model 3: The tutor asked the students to switch on the power. 
 
1. The electrician: – Nick, test the bulb. 
2.The researcher: – Oleg, carry out all the necessary calculations. 
3. The tutor: – Susan, describe the work of a transformer. 
4. The teacher: – Helen, draw a simple circuit, please. 
5. We: – Alex, complete the  measurements. 
6. The students: – Please, turn off the power. 
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Exercise 3.  Role play.  
 

When using electrical devices, you must follow certain safety rules. 
Make up a safety notice before testing a new electrical equipment. 

Example: Do not use any damaged cables. 
 
Exercise 4. Put the words in the correct order to make sentences. 
 
1. this device, an electrical charge, enables, to be built up and stored. 
2. I, you, out of the socket, told, to remove, the bulb. 
3. this, the current, makes, flow, through the circuit. 
4. she, him, the contacts, wanted, of the circuit, to connect.  
5. the transformer, to be increased or decreased, the voltage, allows.  
6. one, the current, can assume, in one direction, to flow, only. 
 
Exercise 5. These two sentences have a different structure but the 

same meaning. Change the structure of the sentences below so as to keep 
their meaning unchanged.  

 
Model 1: It is found that the battery is dead. 

            The battery is found to be dead. 
 
1. It is believed that a single PV cell produces approximately 0.5 V. 
2. It is likely that the energy crisis will soon begin. 
3. It seems that the results of the research are very important. 
4. It is unlikely that engineers will find a solution to the problem quickly. 
 
Model 2: We expect this method to offer some advantages. 
               This method is expected to offer some advantages. 
 
1. They consider this housing development to be unique. 
2. The car mechanic believes the solar-powered car to have a lot of 

advantages. 
3. We assume the solar power to find a wide application in heating 

houses.  
4. We suppose the electrical drive to run some cars. 
 
Exercise 6. Express the same idea: 
 
a) less categorically 
 
Model: This method gives good results. 
            This method seems (appears, is likely, is said) to give good 

results. 
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1. This new substance has valuable properties. 
2. New collectors are very efficient. 
3. These batteries are discharged. 
4. The results of the experiment are inaccurate. 
 
b) more categorically 
 
Model:  I believe that he will become a good specialist. 
             He is sure (certain) to become a good specialist. 
 
1. I believe that this problem is of vital importance. 
2. We suppose that electric cars will find a wide application. 
3. We assume that hot water will be supplied by solar thermal heating 

systems. 
4. We think these new car batteries are long lasting. 
 
Exercise 7. Put the words in the correct order to make sentences.  
 
1. are known, semiconductors, to be made of, silicon; 
2. numerous, to offer, solar heaters, seem, advantages; 
3. efficient, to be, this method, proved, very; 
4. citizens, the solar village, to inhabit, ordinary, art likely; 
5. he, to adjust, is believed, the solar batteries, in this car; 
6. valuable, this new substance, to possess, is sure, properties. 
 
Exercise 8. Describe the structure of electrical circuit and draw it. 
 
Example: A simple electrical circuit. This circuit has a power source, a 

complete path for electrons to flow, and a resistor as the load. 
 

 
   

  An electric cell 
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  A battery or a combination of cells 
 

  Plug key or switch (open) 
 

  Plug key or switch (closed) 
 

  A wire joint 
 

  Wires crossing without joining 

 

  Electric bulb 
 

  A resistor or resistance R 
 

  Variable resistance or rheostat 

  Ammeter 
 

  Voltmeter 
 

 
 

Unit 9 
 

Grammar: the Participle and the Participle Constructions. Gerund. 
 

Exercise 1. Translate the following sentences with Participles I and II. 
 
1. The ampere is the practical unit representing the rate of flow of 

electricity. 
2. An ammeter is really an electron row-indicating machine. 
3. The ampere is simply a measure of the number of electrons passing at 

given point in a second. 
4. The magnetizing effect of a current depends on the strength of the  

current and on the number of turns through which the current flows. 
5. In the figure given below the current is flowing in the opposite 

direction.  
6. Placing a magnetic material in the field of another magnet, we can 

magnetize it to a certain degree. 
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7. When flowing through a conductor the alternating current reverses  its 
direction at regular intervals. 

8. While magnetizing the magnetic material, we stroke it with a permanent 
magnet. 

9. If lined up parallel to each other and to the magnetizing field, the small 
N and S poles of elementary magnets are adjacent to each other and cancel each 
other’s effect on external objects. 

 
Exercise 2. Ask questions to the following sentences paying attention 

to the participle constructions. 
 
1. Having made many tests, the experimenter got interesting results. 
2. Having been tested under unfavourable conditions the machine was 

successfully put into operation. 
3. Having  finished the research, the scientist made a thorough analysis of 

the data obtained. 
4. The atom has a negative charge, having acquired an excess of 

electrons. 
5. Having used all the data available the scientist suggested a new inter-

esting method of analysis. 
6. Having analyzed the properties of the substance the scientist came to 

new conclusions. 
7. Having carried on many experiments and tests on luminescence  

V. V. Petrov published many articles on this subject. 
8. Having lost some of its electrons the atom has a positive charge. 
9. Having been rubbed many substances become electrified. 
10. Having been insulated with a new kind of insulating material the cable 

was tested under different conditions. 
 
Exercise 3. Use the necessary forms of gerund and translate the 

following sentences. 
 
1. (to earth) is of vital importance in all electrical systems and for all 

apparatus. 
2. The method of (to connect) the armature and field winding is exactly 

the same as for the corresponding generator. 
3. (to emit) a beta particle does not alter the mass number. 
4. (to screen) cables is obtained by wrappings of flexible tinned copper. 
5. On (to dip) a magnetized needle into iron fillings it is seen that iron 

fillings adhere most strongly at the ends of the needle. 
6. Every substance capable of (to magnetize) is assumed to consist of a 

very large number of molecular magnets, probably no longer than the molecules 
out of which the substances are made. 
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7. If two rubber rods, electrified by (to rub) against fur arc brought near 
each other, they will be found to repel each other. 

8. Upon (to break) the magnet into still shorter pieces we still get com-
plete magnets. 

9. (to hammer, bend or twist) an iron rod when it is near a magnet, 
increases its magnetization. 

 
Exercise 4. What is e.m.f.? Describe Faraday’s experiment with e.m.f. 

Say what significance it had for electrical engineering. 
 
Faraday found that if a metallic circuit, say a copper ring, is placed in the 

neighbourhood of magnets or conductors conveying electric  currents in such a 
position that a magnetic flux passes through the  ring or circuit, the lines of 
magnetic flux being linked through it, and  if a total amount of the magnetic flux 
passing through the ring is altered or in any way changed, then under these 
circumstances an electromotive force is set up in the ring or circuit. 
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