BO GIAO DUC VA PAO TAO
TRUONG PAI HOC SU PHAM KY THUAT HUNG YEN

Fglish
o Electbical and Electbonie Enyingeiny

TIENG ANH CHUYEN NGANH DPIEN-PIEN TU

8- 2006
SECTION OF FOREIGN LANGUAGE




Tron Bo SGK: https://bookglaoknoa.com

CONTENT

page
Unit 1: Conductors, insulators and semiconductors 1
Unit 2: Circuit elements 8
Unit 3: DC motor 17
Unit 4: Electrical ignition 28
Unit 5: Moving coil 31
Unit 6: Process control systems 38
Unit 7: Semiconductor 45
Unit 8: Cathode ray tube 52
Unit 9: Alarm system 59
Unit 10: Music centre 66
Chii giai so' 40 mach 74
Tém tit phan ngir phap 82

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

English for electrical and electronic engineering

Unit 1
CONDUCTORS, INSULATORS AND

SEMICONDUCTORS

I. Reading and comprehension:

If we connect a battery across a body, there is a movement of free electrons
towards the positive end. This movement of electrons is an electric current.
All materials can be classified into three groups according to how readily they
permit an electric current to flow. These are: conductors, insulators and
semiconductors.

In the first category are substances 'which provide an easy path for an electric
current. All metals are conductors,-however some metals do not conduct well.
Manganin, for example, is a poor conductor. Copper is a good conductor,
therefore it is widely cused, for, ¢ables: A~ non-metal which conducts well is
carbon. Salt water is an example of a liquid conductor.

A material which does not" easily 'release“electrons is called an insulator.
Rubber, nylon, porcelain and air are all insulator. There are no perfect
insulators. All insulators will allow some flows of electrons, however this can

usually be ignored because the flow they permit is so small. (see Fig 1.1)
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Fig.l.1:

Semiconductor are mid-way between conductors and insulators. Under certain
conditions they allow a current to flow easily but under others they behave as
insulators. Germanium and silicon are semiconductors. These are known as
thermistors. The resistance of thermistors falls rapidly as their temperature

rises. They are therefore used in temperature sensing devices.

B MON NGOA) NGU= DHSKT HUNG YEN Page 1

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

English for electrical and electronic engineering

Exercise 1: Rephrasing
Rewrite the following sentences, replacing the words in ifalics with
expressions from the passage which have similar meanings:
1. The flow of free electrons is called an electric current.
Materials in the first group are called conductors.
Materials which provide a path for an electric current are conductors.

All insulators permit some flow of electrons.

Al

Germanium sometimes acts as an insulator and sometimes as a
conductor.
Exercise 2: Contextual reference
Which do the pronouns in italics in these sentences refer to?
1. All material can be classified into three groups according to how
readily they permit an electric current to flow (line 3)
a) Three groups
b) All materials
c) Free electrons
2. Under certain conditions, theyallow a current to flow easily but under
others they behave as insulators (line 16)
a) Conductors.
b) Semiconductors
¢) Insulators
3. These are known as thermistors. (line 18)
a) Metallic oxides.
b) Semiconductors.
c) Mixtures of certain metallic oxides.
4. They are therefore used in temperature-sensing devices.
a) Thermistors.
b) Semiconductors.
¢) Metallic oxides.
Exercise 3: Checking facts and ideas.
Describe if these statement are true or false. Quote from the passage to
support your decision.
1. Electrons flow from positive to negative.
2. Copper provides an easy path for an electric current .
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All metals are good conductors.
All good conductors are metals.
Ailr is not a perfect good insulator.

Rubber readily releases electrons.

N kAW

temperatures.

Exercise 4: Describing shapes

The resistance of a thermistor is higher at low temperature than at high

Study these nouns and adjective for describing the shapes of objects:

Shape Noun adjective shape noun Adjective
2D 3D
O Circle Circular C Sphere Spherical
~~— . . |
Semi- Semi- _J Cylinder | Cylindrical
circle circular ) Tube Tubular
Square Square Rectangular
| ] | Rectangle | Rectangular

Line edges

Straight A

= curve /\

Rounded

pointed

When something has a regular geometric shape we can use one of the

adjectives from the table to describe it:

Example:

L ] A square wave

Now describe the shape of the following objects as completely as possible:

ar ) =3
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1. Ceramic capacitor a) b) C)

2. Transformer laminations

ADS T poaL A0S O
Ill.lll“':' it 9 m,!'t:

I
3. Electrotyuc capél;:uor 4. Antenna
5. Magnet 6. Resistor
I1. Use of English:

1. Relative clauses 1

Study these sentences:

1- Starter motor brushes are made, of carbon

2- The carbon contains copper.
Both these sentences refer'to carbon.'We'can' link them by making sentence 2
a relative clauses.
1+2. Starter motor brushes are made of carbon WHICH CONTAINS
COPPER.
The relative clause is capitals. Note that THE CARBON in sentence 2
becomes WHICH.
Study these other pairs of sentences and note hoe they are linked.

3- 33kV lines are fed to intermediate substations,

4- In the intermediate substations the voltage is stepped down to 11kV.
3 +4. 33 kV lines are fed to intermediate substations WHERE THE
VOLTAGE IS STEPPED DOWN TO 11Kv.
Now link these sentences. Make the second sentence in each pair a relative
clause.

1. The coil is connected in a series with a resistor.
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The resistor has a value of 249 ohms.
2. The supply is fed to the distribution substation.
The supply is reduced to 415 V in the distribution substation
3. Workers require a high degree of illumination.
The workers assemble very small precision instrument.
4. Manganin is a metal.
This metal has a relatively high resistance.
5. The signal passes to the detector.
The signal is rectified by the detector.
6. A milliammeter is an instrument.
The instrument is used fro measuring small current.
7. Workers require illumination of 300 lux.
The workers assemble heavy machinery.
8. Armoured cables are used in places
There is a risk of mechanical damage in these places.
2. Reason and result connectives 1
Study these sentences:
1. Copper is used for cables.
2. Copper is a good conductor.
Sentence 1 tells us what copper is used for. Sentence 2 tells us why it is used,
sentence 2 provides a reason for sentence 1. we can link a statement and a
reason using because.
1+2. Copper is used for cables BECAUSE it is a good conductor.
When the reason is a noun a noun phrase, we can use because of .
Note that a comma is used before therefore.
Now link these ideas using because and therefore to make shorten two
sentences.
1. Soft iron is used in electromagnets.
Soft iron can be magnetized easily

2. The voltage is 250 V and the current 5 A.
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The resistance is 50 ohms
3. Pvc is used to cover cables.
Pvc is a good insulator.
4. Transistors can be damaged by the heat.
Care must be taken when soldering transistors.
5. Capacitance is usually measured in microfarads or pico-farads.
The farad is too large a unit.
6. Output transistors are mounted on a heat sink.
Output transistors generate heat
7. It is easy to control the speed of DC motors.
DC motors are used when variable speeds are required.
8. A cathode ray tube screen-glows when an electron beam strike it.
The screen is coated with a phosphor.
3. Mathematical symbols —used in electrical engineering and
electronics
Study the table of mathematical symbols used in electrical engineering and

electronics in Appendix’1. Then ‘write out the'following expressions in full:

EXAMPLE:

I= % (Read: I is equal E over R)
1.P=FxR
Lttt
Rtot Rl1 R2 R3

3.BaH
4. X1 =+2? -R?
5. Frequency ability = 0.04 % / °C

_100x10*
200x107°
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I11. Further reading:

Conductors, insulators, and electron flow

The electrons of different types of atoms have different degrees of freedom to
move around. With some types of materials, such as metals, the outermost
electrons in the atoms are so loosely bound that they chaotically move in the
space between the atoms of that material by nothing more than the influence
of room-temperature heat energy. Because these virtually unbound electrons
are free to leave their respective atoms and float around in the space between

adjacent atoms, they are often called free electrons.

In other types of materials such as glass, the atoms' electrons have very little
freedom to move around. While external forces such as physical rubbing can
force some of these electrons to leave their respective atoms and transfer to
the atoms of another material, they 'do not move between atoms within that

material very easily.

This relative mobility''of' electrons- within'a''material is known as electric
conductivity. Conductivity is determined by the types of atoms in a material
(the number of protons in each atom's nucleus, determining its chemical
identity) and how the atoms are linked together with one another. Materials
with high electron mobility (many free electrons) are called conductors, while
materials with low electron mobility (few or no free electrons) are called

insulators.
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Unit 2

CIRCUIT ELEMENTS

I. Reading and comprehension:

Current moves from a point of high potential energy to one of low potential. It
can only do so if there is a path for it to follow. This path is called an electrical
circuit. All circuits contain four elements: a source, a load, a transmission
system and a control.

The source provides the electromotive force. This establishes the difference in
potential which makes the current to flow possible. T he source can be any
devices which supplies electrical energy. For example, it many be a generator
or a battery.

The load converts the electrical energy from the source into some other form
of energy. For instance, a lamp changes electrical energy into light and heat.
The load can be any electrical device.

The transmission system|oconductsy [the ‘current cround the circuit. Any
conductor can be part of ‘a transmitting system. Most systems consist of wires.
It is often possible, however, for the metal frame of a unit to be one section of
its transmission system. For example, the metal chassis of many electric
devices are used to conduct current. Similarly, the body of a car is part of its
electrical transmission system.

The control regulates the current flow in the circuit. It may control the current

by limiting it, as does a rheostat, or by interrupting it, as does a switch.

wires
switch
a5V = =) 0-3 W bulb
torch body _ Figure 2.1
B MON NGOA) NGU= DHSKT HUNG YEN Page 8
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Study figure 2.1. In this simple flashlight circuit, the source comprises three
1.5V cells in series. The load is a 0.3 W bulb. Part of transmission system is

the metal body of the flashlight, and the control is a sliding switch.

contral
[ralay |
relay |
telewision
S0oUrce oattery of load
solar cells camerg
wires

Transmission system
ficue 2.2
Compare figure 2.2. The function of this circuit is to operate a television
camera aboard a space satellite. Here the source is a battery of solar cells. A
solar cell is an electric cell which:converts sun light into energy. The load is
the television camera. The transmission system is the connecting wires. The
control is a relay actuated bys transmissions from ground control. Although
the function of this cir¢uit, ismuch-more complex than that of the flashlight, it

too consists of the four basic elements.
EXERCISE 1: Rephrasing

Rewrite the following sentences, replacing the words in ifalics with
expressions from the passage which has a similar meaning.

1. A lamp converts electrical energy into light.

2. The generator provides the circuit with electromotive force.

3. The metal frame of the oscilloscope is part of its transmission system.

4. The rheostat controls the current flow in the circuit.

5. A battery of a solar cells supplies power to the circuit.

EXERCISE 2: Contextual reference
What do the pronouns in italics in these sentences refer to?
1. Current moves from a point of high potential energy to one of low
potential. (line 1)
A- Current.
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B- Energy
C- A point
2. For example, it may be a generator or a battery. (line 7)
A- The source
B- A device
C- Electromotive force
3. It is often possible, however, for the metal frame of a unit to be one
section of its transmission system. (line 13)
A- The metal frame’s
B- The unit’s
C- The circuit’s
4. Although the function of this;circuit is much more complex than that of
the flashlight, it too consists-of the four elements. (line 27)
A- This circuit
B- The function
C- The flashlight

EXERCISE 3: Checking fact and ideas

Decide if these statements are true (T) or false (F). Quote from the passage to
support your decisions.
1. A difference in potential is required before current can flow in a circuit.
A generator is a source of electromotive force.
Loads converts systems must consist of wires.
A rheostat may be used as a control.
The load in the flashlight circuit is a solar cell.
Loads convert electrical energy into light and heat.

The source in the satellite circuit is a solar cell.

*® N ok wD

The current flow in the satellite circuit is regulated by a relay.
9. the flashlight circuit differs basically from the satellite circuit.
I1. Use of language
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1. Describing function
When we answer the question what does it do?. We describe the function of
It.
Example:
What does a fuse do? It protect a circuit.
We can emphasize function by using this pattern:
The function of a fuse id to protect a circuit.
Now identify and explain the function of each component with help of this
list.
a- adds capacitance to a circuit.
b- rectifies alternating currents.
c- adds resistance to a circuit;
d- measures very small currents.
e- breaks a circuit.
f- protect a circuit.
g- varies the current in a circuit.
h- transforms AC voltages.
1- receives RF signal

J- selects a frequency
1 —IMWNSS

3 = Ai)— | 4.
5 ‘EHE 6. o~o

mA

[ES]

—1—

St

co

|
7 (

9 —i— 10. T
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2. Describing purpose
When we answer the question What is it for?, we describe the purpose of /.
Example:
What is an ammeter for? It is for measuring current.
Other ways we can describe the purpose of an ammeter are:
1. It is used for measuring current.
2. It is used to measure current.
3. We measure current with an ammeter.
4. We measure current using an ammeter.
Now describe the purpose of these instruments and tools using any of the
structures presented above.
1. a voltmeter.
. a soldering iron.
. a milli-ammeter

. an oscilloscope.

2
3
4
5. aheat sink
6. wire-clippers.
7. a mega-ohmmeter
8. an ohmmeter
9. asignal generator.
10.a battery charger.
3. Relative clause 2: making definition
Study these two sentences:
The cables were undamaged.
The cables were armoured.
We can link in two ways using a relative clause:
1. The cables WHICH WERE ARMOURED were undamaged
2. The cables, WHICH WERE ARMOURED, were undamaged.

Sentence 1 means that only armoured cables were undamaged. Other cables,

for example PVC coated cables, were damaged. The relative clause is a
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defining one. It defines the type of cable which were undamaged. It carries
essential information.
Sentence 2 means that all the cables were undamaged and all the cables were
armoured. The relative clause is a non-defining one. It adds extra information
to the sentence still makes goof sense. It is separated from the rest of the
sentence by commas.

One use of defining relative clauses is to make definition. Study this diagram.

is i (a) a solar cell |

(b} an electric which [CT converts sunfight into
cell elactrical enargy

We can make a definition of a solar;eell-by joining (a), (b) and (c).
A solar cell is an electric cell which converts sunlight into electrical energy.
Now make eight definitions using-information in this table. You must decide

the correct combinations of (A), (B) and (C).

(A) (B) (©)
A generator a material mieasures light
An insulator an instrument | readily releases electrons
An alternating current | a current flows first in one direction then in
A direct current a device the gl
A resistor does not readily release electrons.
A conductor Impedes the flow of current in a
A light meter circuit
An ammeter Measures current
Converts mechanical energy into
electrical energy.
Flows in one direction only

4. Terms used in electrical engineering and electronics

Study and write out the following expressions in full
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1L1=Y 6.V=_1
R oC
2. Ba H 7.f= 1 =795Hz
27CX .
3. P=PxR=40W. 8.y=%
-3
4. v==10X10" g5y 9.F=_ 1 _=8750Hz
C 20 x 10 27(LC)
2 2 Vv
5.7 = R¥+(X_ - X¢)? =330Q 10. Z=I=VY
5. Describing component values
Study this table
Prefix symbol Multiple example
giga G 10° GHz gigahertz
mega M 10° MQ mega-ohms
kilo k 10° kV kilovolts
deci d 107! dB- (decibels
milli m 107 mW milliwatts
micro il 107 LA microamps
nano n 10”7 nF nanofarads
pico p 10" pF picofarads

Identify the following components in the circuit of the amplifier and wire out

their value in full

1. R4 5.F1
2. R9 6. L1
3. C5 7.RL
4. C1 8.R 8
B MON NGOA) NGU= DHSKT HUNG YEN Page 14
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II1. Further reading

Electric circuits

You might have been|wendering how, electrons- can continuously flow in a
uniform direction through wires without the benefit of these hypothetical
electron Sources and ‘Destinations. Tn ‘order for' ' the Source-and-Destination
scheme to work, both wotld have to have an infinite capacity for electrons in
order to sustain a continuous flow! Using the marble-and-tube analogy, the
marble source and marble destination buckets would have to be infinitely

1

large to contain enough marble capacity for a "flow" of marbles to be

sustained.

The answer to this | lectrons can flow

paradox is found in the in a path without A marble-and-

hula-hoop "circuit"

concept of a circuit: a beginning orend,

4 cantinuing farever!

never-ending  looped

-~ - -

pathway for electrons.

If we take a wire, or

many wires joined end-to-end, and loop it around so that it forms a continuous
pathway, we have the means to support a uniform flow of electrons without
having to resort to infinite Sources and Destinations:
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Each electron advancing clockwise in this circuit pushes on the one in front of
it, which pushes on the one in front of it, and so on, and so on, just like a hula-
hoop filled with marbles. Now, we have the capability of supporting a
continuous flow of electrons indefinitely without the need for infinite electron
supplies and dumps. All we need to maintain this flow is a continuous means
of motivation for those electrons, which we'll address in the next section of

this chapter.

no flow!
It must be realized that continuity is just as confinuous
important in a circuit as it is in a straight piece of T Aot
. . . . . in a "broken"” circuit!
wire. Just as in the example with the straight piece ., no flow!
of wire between the electron Source and
Destination, any break in this circuit will prevent
electrons from flowing through it: o flom!
An important principle to realize here 1s that it ow!
no fnow'!
doesn't matter where the break occurs. Any continuous
discontinuity in the | circuit, /will |, prevent fectron L'ﬁ‘;"\,,?.?;‘:‘: !
. . . in a "broken" circuit!
electron flow throughout the entire circuit. Howl
) i no tlow: (break)
Unless there is a continuous, unbroken loop of
conductive material for ¢€lectrons to flow
through, a sustained flow simply cannot be
no flow!
maintained.
« REVIEW:

o A circuit i1s an unbroken loop of conductive material that allows
electrons to flow through continuously without beginning or end.

o If a circuit is "broken," that means it's conductive elements no longer
form a complete path, and continuous electron flow cannot occur in it.

« The location of a break in a circuit is irrelevant to its inability to sustain
continuous electron flow. Any break, anywhere in a circuit prevents

electron flow throughout the circuit.
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Unit 3
THE DC MOTOR
I. Reading and comprehension:
Conventional Motor Brushless DC Motor
Gommutator Hotating Coil Permanent Magnet Stator

Figure 3.1

An electric motor is a machine for converting electrical energy into
mechanical energy. Motors:can, be  designed,to-run on direct (DC) or
alternating current (DC)The~motor-shown-in-figure 3.1 is a DC motor. Its
most important parts are the motor, the stator and the brush gear.

The motor is the moving part. It contains an armature, which is a set of wire
loops wound on a steel core. When current is fed to the armature. These
windings produce a magnetic field. The armature and core are mounted on a
shaft which runs on bearings. It provides a means of transmitting power from
the motor.

The motor also contains a commutator. This consists of a number of copper
segments insulated from one other. The armature windings are connected to
these segments. Carbon brushes are held in contact with the commutator by
springs. These brushes allow current to pass to the armature windings. As
rotor turns, the commutator acts as a switch making the current in the

armature alternate.
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The stator does not move. It consists of magnetic and electrical conductors.
The magnetic circuit is made of the frame and the poles. Wound round the
poles are the field coils. These form the stator’s electrical circuit. When
current is fed to them, a magnetic field is set up in the stator.

The motor operates on the principle then when a current-carrying conductor is
placed in a magnetic field, a force is produced on the conductor. The
interaction of the forces produced by the magnetic field of the rotor and the

stator make the rotor spin.

EXERCISE 1: meaning from context

Select the word from the three alternatives given which is most similar to

meaning to the word in italics as it1s used in the passage:

1. Provides (line 8) 3. alternate (line 15)

A- Produces A- reverse

B- Supplies B-change

C- Allows C- flow in one direction then in another
2. segments (line 11) 4. mteraction (line 22)

A- sections A- acting together

B- pieces B- operation

C- wires C- result

EXERCISE 2: Complete a diagram

Complete the following diagram of the component of a DC motor using the

information in the passage and figure 3.1

DC motor
| | |
1 7 bru5h|gear
N BE—
3| commutator 4 springs
| ! |
3] 5] core
I |
magnetic electrical
conductor conductar
7 poles g
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EXERCISE 3: Describing positions

Describe the following components are located using the information in the
passage and the figure 3.1

1. The armature windings

2. the core
3. the field coils
4. the poles.
5

. commutator

I1. Use of language:
1. Describing component part 1
The following verbs can be used to break down a piece of equipment into its

component part. Note how they are used:

consist of

: COMmprige
subject bk anpoged of Object 1T and object 2

be made up of

include

subject contairi > objec 1 and object 2

Study this description of a simple transformer:

A simple transformer consist of two coils, primary and secondary, wound on a
former which is mounted on a soft-iron core. The coils are made up of a
number of laminations of turns of insulated wire. The core is composed of thin
laminations. Either E-and I-or U- and T-shaped laminations are used. The
former is mounted on the centre limb of the E or T.

Now complete this diagram of the components of the transformer:

B MON NGOA) NGU= DHSKT HUNG YEN Page 19
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Now write vour own description of a transformer using the diagram.

EXERCISE E  Deseribing component parts 2

Break down each of these items into its components using the verbs voul:
learned. Where possible. draw a diagram to illustrate the breakdown,

ceramit hou~=1nc resistive element
(carbon rpd) . — sliding
k contact
—\ connecting . i
—g‘l o L . g rotating
’ wire . shaftl
: End cap Turcet’ on end-sealing e —— i rewo
to metal-sprayed end - compound track
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contacis

Trai-n; :
.-/c

armature

—_— ' . Coeitib i $—soft-iran
T . ] coil _ [ Sy corg

[ ]

c'oél connactions
lamp circuit _ 4, arelay

. -

frame

two sats of
inoving van

cantact

+ +— threaded
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2. Writing impersonal instructions

Study these instructions

1. Use a high-resistance voltmeter.

2. Do not insert a fuse in an earth conductor
In writing instructions are often made impersonal using should
Example:

1. a high-resistance voltmeter SHOULD be used.

2. afuse SHOULD NOT be inserted in an earth conductor.
We emphasize an instruction by using must
Example:

1. ahigh-resitance voltmeter MUST be used

2. afuse MUST NOT be inserted in an earth conductor

I11. Further reading:

DC motors

Figure 3.2

A simple DC electric motor. When the coil is powered, a magnetic field is
generated around the armature. The left side of the armature is pushed away
from the left magnet and drawn toward the right, causing rotation.

The armature continues to rotate.
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When the armature becomes horizontally aligned, the commutator reverses
the direction of current through the coil, reversing the magnetic field. The
process then repeats.

One of the first electromagnetic rotary motors, if not the first, was invented by

Michael Faraday in 1821, and consisted of a free-hanging wire dipping into a

pool of mercury. A permanent magnet was placed in the middle of the pool.
When a current was passed through the wire, the wire rotated around the
magnet, showing that the current gave rise to a circular magnetic field around
the wire. This motor is often demonstrated in school physics classes, but brine

1s sometimes used in place of the toxic mercury.

The modern DC motor was invented by accident in 1873, when Zénobe
Gramme connected a spinning dynamo-to a second similar unit, driving it as a

motor.

The classic DC motor has a rotating armature in the form of an electromagnet
with two poles. A rotatyswitchcalled a commutator reverses the direction of
the electric current twice every cycle, to flow through the armature so that the
poles of the electromagnet push and 'pull against the permanent magnets on
the outside of the motor. As the poles of the armature electromagnet pass the
poles of the permanent magnets, the commutator reverses the polarity of the
armature electromagnet. During that instant of switching polarity, inertia
keeps the classical motor going in the proper direction. (See the diagrams to
the right.)

DC motor speed generally depends on a combination of the voltage and
current flowing in the motor coils and the motor load or braking torque. The
speed of the motor is proportional to the voltage, and the torque is
proportional to the current. The speed is typically controlled by altering the
voltage or current flow by using taps in the motor windings or by having a

variable voltage supply.

As this type of motor can develop quite high torque at low speed it is often

used in traction applications such as locomotives.
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However, there are a number of limitations in the classic design, many due to
the need for brushes to rub against the commutator. The rubbing creates
friction, and the higher the speed, the harder the brushes have to press to
maintain good contact. Not only does this friction make the motor noisy, but
it also creates an upper limit on the speed and causes the brushes eventually to
wear out and to require replacement. The imperfect electric contact also

causes electrical noise in the attached circuit. These problems vanish when

you turn the motor inside out, putting the permanent magnets on the inside
and the coils on the outside thus designing out the need for brushes in a
brushless design. However such designs need electronic circuits to control the
switching of the electromagnets (the function that is performed in

conventional motors by the commutator).
Wound field DC motor

The permanent magnets on thetoutside (stator) of a DC motor may be
replaced by electromagnets. By varying the field current it is possible to alter
the speed/torque ratio of the motor. Typically the field winding will be placed
in series (series wound), with the jarmature; winding.to get a high torque low
speed motor, in parallel (shunt-vound)-with-the.armature to get a high speed
low torque motor, or to have a winding partly in parallel, and partly in series
(compound wound) to get the best of both worlds. Further reductions in field
current are possible to gain even higher speed but correspondingly lower
torque. This technique is ideal for electric traction and many similar
applications where its use can eliminate the requirement for a mechanically

variable transmission
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Unit 4
ELECTRICAL IGNITION

I. Reading and comprehension

Read the text and label the drawings with
instructions a. b, ¢, d, or e:

distrill:rutor cap

~ distributor

coil

Figure 14.1 Theignition system

The coil produces high-tension electrical

power. The distributor transmits-this

power to the spark plugs.

To check the ignition system follow these

steps.

1 Remove the cap from one of the plug
leads.

2 Hold the exposed end close to a good
earth, e.g. an engine bolt.

3 Switch on the ignition.

4 Turn the engine.

5 Check for a spark as follows:
a. If there is a spark between the plug o

lead and the earth, there is no fault.
b. If there is no spark, check the -1 L‘]
electrical circuit in the distributor.
¢. To check the distributor, use an
insulated screwdriver.
Hold it against a good earth L

conductor and close to the ﬁi /

distributor brush.

d. If there is a spark, the fault is in the L

distributor. Check its condition. L‘l
e. If there is no spark, check the coil. ]
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Practice 1
Complete Table 14.1:
Observation Action
No spark between the plug lead Check
and the earth
Check the condition of
tw B -
and i = the distributor
Spark between No action
and
__ between ___ Check the coll
Table 14.1
Practice 2

Complete the instructions on the next
page with a, b, c, dand e:

terminal commutator

terminal

end plate grooves end plate

Figure 14.2 Repairing a generator
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0 N

_.._thefront, .___.

pevelopment

Use Figs. 14.4 and 14.5t0 complete the
text:

Voltage is stepped up or stepped down py
means of a transformer. This apparatus is
shown in Fig. 14.4.

If a current is passed through the
primary winding, a current is induced in
the secondary winding. This is known-as
mutual induction. The strength of the
induced current in the secondary winding
depends on the number of turns on the
secondary winding.

secondary windin

o__——-
applied a.c.
supply

[

L induce

primary winding
Figure 14.4 Transformer principle

Tumson Tumson
primary winding secondary winding
: >
A step-down : :
transformer g ,
R —
I
4 Et
A step-up d =
transformer E =

Figure 14.5

A step-down transformer

If the number of turns on the primary
winding is more than the number of turns
on ____ the induced voltage will be less
than _.__ voltage.

A step-up transiormer ‘
If the number of tums on - .- 18 more
than _...
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© d. tap it with a piece of wood.
@ i e. If the grooves on the commutator are
) clogged
8

Practice 3
Use the diagrams to complete the text and
the table:

1 If the end plate does not come off, ____.

mirror dial glass

-
F/)/;j’?o
needle

ClJ,U’ :
S
__E-/ o

]

N\

Figure 14.3 The main parts of a dial

Some measuring instruments are fitted
with dials. To prevent incorrect readings,
always read the dial correctly. Read the
dial from directly in front so that the
reflection is behind thie needle. If the dial
is not viewed from the front the reading
will-be-incorrect.

viewing position reading
fromthe correct
fromthe — high
fromthe — — low

error’

If the instrument is viewed from the left,
the reading will he .
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I1. Further reading:

Voltage Transformers

A Transformer does not generate electrical power, it transfers electrical power.
A transformer is a voltage changer. Most transformers are designed to either
step voltage up or to step it down, although some are used only to isolate one
voltage from another. The transformer works on the principle that energy can be
efficiently transferred by magnetic induction from one winding to another
winding by a varying magnetic field produced by alternating current . An
electrical voltage is induced when there is a relative motion between a wire and
a magnetic field. Alternating current (AC) provides the motion required by

changing direction which creates a collapsing and expanding magnetic field.

NOTE: Direct current (DC) is not transformed, as DC does not vary its
magnetic fields
A transformer usually consists of two insulated windings on a common iron

(steel) core:

The two windings are'linked’ together 'with -a 'madgnetic circuit which must be
common to both windings. The link connecting the two windings in the
magnetic circuit 1s the iron core on which both windings are wound. Iron is an
extremely good conductor for magnetic fields. The core is not a solid bar of
steel, but is constructed of many layers of thin steel called laminations. One of
the windings is designated as the primary and the other winding as the
secondary. Since the primary and secondary are wound the on the same iron
core, when the primary winding is energized by an AC source, an alternating
magnetic field called flux is established in the transformer core. The flux
created by the applied voltage on the primary winding induces a voltage on the
secondary winding. The primary winding receives the energy and is called the

input. The secondary winding is discharges the energy and is called the output.

—Magreic Field [Fius) —i=
« v <«
input) //.f %
— — >
Laminated kon Corg —3
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The primary and secondary windings consist of aluminum or copper conductors
wound in coils around an iron core and the number of ?turns? in each coil will
determine the voltage transformation of the transformer. Each turn of wire in the
primary winding has an equal share of the primary voltage . The same is
induced in each turn of the secondary. Therefore, any difference in the number
of turns in the secondary as compared to the primary will produce a voltage

change.

S e /‘*L*’{?‘.sﬁ'?“
e
12 Tums 3 T f?,.f_ 74" ) Cors
o o =
ae—a] |i|| P
i 150y —— L -
Pﬁlnr'; Secandary =t i .L.'JEZ:E}
e m— M Oute
I i
- | — )
. o, Flueg -
L
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Unit 5
THE MOVING COIL

I. Reading and comprehension:
Construction and component
The essential component of a moving coil meter are a permanent magnet and a
moving coil. The magnet is U-shaped or semi-circular and is made of a
material such as Alcomax. Each pole terminates in a soft-iron pole piece

shaped and positioned as in figure 5.1.

magnatiz eircuit goil movement

scale

hard steel
spindlos
B halr spring
moving——7F
Ll
forrmer—-
saftdron permabent Jewelled
pole pieces Aleormax bearings
maghat
Figure 5.1

The moving coil, which gives the instrument its name, is composed of fine
copper wire wound on a thin rectangular aluminum former. The former is
mounted centrally on hard steel spindles and can rotate around a fixed
cylindrical soft-iron core. The core is placed between the pole pieces in such a
manner thatan annular gap is formed between it and the pole pieces. A pointer

1s attached to the former and traverses a linear scale.
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The spindles which bear the moving coil are mounted on jeweled bearing two
spiral hair springs are attached to the spindles. They are wound in apposition
and are adjusted so that they balance when the pointer is at the zero mark.
Operation

This instrument operates on the principle that when a current carrying
conductor is placed in a magnetic field, a force is exerted on the conductor
which causes it to move.

When the meter is inserted in a live circuit, current flows through the control
springs into the coil. This sets up a magnetic field around the coil which reacts
with the radial magnetic field of the permanent magnet. The reaction produces
a torque which tends to rotate the coil. Since the strength of the permanent
magnet’s field is uniform, this torque-is directly proportional to the current
flowing in the coil. As the coil rotates, the control springs tighten thus
opposing the motion of the coil."When the deflecting force of the coil is
balanced by the controlling force of the. springs, the coil comes to rest. The
extent of the coil’s movement, and hence the size of the current flowing

through the coil, is indicated ‘on the 'scale by the pointer.

EXERCISE 1: Describing position

Say where the following components arte located. Use the expressions you

learnt in Unit 1.

[E—

. the pole pieces.
2. the core.

3. the pointer

4. the former.

5. the springs.
EXERCISE 2: Describing functions

This table describes the function of the component of the meter. The functions

are in the wrong order. Write a sentence to describe the function of each
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component using the methods you learnt in unit 2. note that the springs have
two functions.

Now add part 1 of the reading passage a description of the function of these
component. Begin like:

The function of the moving coil meter is to detect the presence of a direct

current. Its essential components......

Component Function
1. core To provide controlling torque.
2. former To reduce friction and wear.
3. spring To produce a powerful uniform magnetic field.
4. bearings To carry the coil.
5. magnet To serve as leads to carry current to the coil.
To produce radial filed lines within the gap.

EXERCISE 3: phrasing
Rewrite the following sentences rephrasing the words in italics with
expressions from the passage which have similar meaning:
1. The meter is inserted in a circuit with a current flowing through it.
2. The coil is rotated by turning force.
3. The strength of the permanent magnet’s field is always the same.
4. The turning force varies directly with the current flowing through the
coil.
5. The force which rotates the coil is balanced by the force which
restrains the coil
I1. Use of language:
1. Cause and effects 1
Study this sentence

Insulation breakdown leads to short circuit.
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This sentence contains a cause and effect. We can link a cause and an effect

as follow

cause > effect
Insulation causes short circuit
Breakdown results in
Produces
Leads to
Gives rise to
Is the cause of
We can also put the effect first
effect \ cause
Short circuits are caused by insulation

breakdown
Result from
Atrise from
Are the effect of
Are the result of
Are the consequence of
Are due to
When a cause has several effects or when an effect has a number of possible
causes, we put can or may before the causative expression.
Example:
Sparking MAY be cause by worn brushes
Or: sparking CAN be caused by a worn commutator.
Similarly, instead of the cause/effect/result/consequence of, we write one
cause/effect/result/consequence of.
Example:

Worn brushes are ONE cause of sparking
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A worn commutator is ONE cause of sparking.
Now match these cause and effect pairs. Then link them using the expressions
given above. Write two sentences for each example, one with the cause first

and the other with the effect first.

CAUSE EFFECT

1. glare arching across the points

2. eddy currents power losses in transformers
3. excessive heat serious accidents

4. faulty soldering breakdown of the motor

5. sparking discomfort to the eyes

6. failure of a point capacitor damage to semiconductor

7. exceeding the motor rating bad joints

8. faulty earth connections interference in receivers

2. Cause and effect chains

Describe this cause and effect chain. Use different expressions for each link

Overrunning Excessive Insulation Short Blown
a motor heat breakdown circuit fuses

Now rewrite your description starting at the end of the chain and working
backwards.

2. Describing the reception of a signal
Put these events, which describe the progress of a signal through a receiver, in
sequence with the help of the diagram. Then link the sentences in pairs using

time clauses with before and after.

oscillator

Accepto mixer Intermediat detect Audio
r e or amolifie

a. the signal is again amplified.

b. The desired signal is fed to the acceptor circuit.
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c. The signal is amplified

d. The signal is fed to a loudspeaker

e. The signal is mixed with a signal from the oscillator to give a standard

intermediate frequency
f. The signal is rectified by the detector.
3. Short relative clause

Study these sentences:

1. A telephone dial consists of small keys

2. those keys has many characters and numbers
We can link them using a relative clause:
1+2. A telephone dial consists of small keys HAVING many characters and
numbers.
A telephone dial consists of small keys'WITH many characters and numbers.
Sometimes we can reduce a relative-clause to an adjective
Example:

3. high quality instrument use resistors.

4. the resistors are wire wound.
3+4. high quality instruments use resistors WHICH ARE WIREWOUND

high quality instruments use WIREWOUND resistors.

Make this paragraph shorter by reducing the relative clauses. Use all the
methods of reduction you have learned in this unit.
The telephone is an instrument which enables us to transmit speech via wire
(wireless ness). The body of the telephone contains an induction coil,
capacitors, resistors, a regulator, which controls the sensitivity of the
instrument, and a bell. The handset contains a microphone and a receiver
which are enclosed by screwed caps at the ends of the handset. The bell
contains a hammer which is operated by a solenoid. The hammer is set
between two domes which is eccentrically mounted. The dial is mounted on
the face of the telephone. It consists of small keys which have characters and

numbers. When those keys are pressed in, it causes spring contacts to open
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and close a number of times which respond to the number dialed. This
transmits pulses down the line causing selectors, which connect the calling

line to the line which is called, to operate.

II1. Further- reading:

Oscillator
The Basics

One of the most commonly used oscillators is the
pendulum of a clock. If you push on a pendulum to start
it swinging, it will oscillate at some frequency -- it will
swing back and forth a certain number of times per
second. The length of the pendulum is the main thing that

controls the frequency.

For something to oscillate, energy-needs/to move back and forth between two
forms. For example, in a pendulum, energy moves between potential energy
and Kkinetic energy. Wheithe pendulum is'at onedend of its travel, its energy
is all potential energy and it is ready to fall. When the pendulum is in the
middle of its cycle, all of its potential energy turns into kKinetic energy and the
pendulum is moving as fast as it can. As the pendulum moves toward the other
end of its swing, all the kinetic energy turns back into potential energy. This

movement of energy between the two forms is what causes the oscillation.

Eventually, any physical oscillator stops moving because of friction. To keep
it going, you have to add a little bit of energy on each cycle. In a pendulum
clock, the energy that keeps the pendulum moving comes from the spring. The
pendulum gets a little push on each stroke to make up for the energy it loses to
friction.

An electronic oscillator works on the same principle.
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Unit 6
PROCESS CONTROL SYSTEM

I. Reading and comprehension

Control systems provide a means of replacing human operators in many
industrial processes. They are used widely to monitor and control pressure,
temperature, motor speed, the flow of a liquid, or any other physical variable.
They must be capable of fulfilling a number of functions. First, the physical
variable to be controlled, such as the air temperature in the factory or the
pressure of a hydraulic system, must be measure. Then its value must be
compared with the desired value. Next, action has to be taken to reduce to
zero the difference between the actual and desired value.

The basic components of a control system are an input transducer, an error
sensor, a controller and an output-transducer. The input transducer converts
changes in the physical variable into electrical signal. Figure 6.1 shows one
type of transducer which converts changes in pressure to frequency changes.
Pressure changes moveoin, Lot which! forms partofiatuned circuit. This causes
the frequency of the circuit-to-ehange;-thus-alternating the output frequency of

the oscillator. The output is then fed to an error sensor.

L&
G

R TN - o
t : \diaphragm

pressure

Vi

T

—

Figure 6.1
The error sensor measures the deviation between the actual and desired values

for the variable. The controller receives the error sensor output and uses it to
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control the variable either directly or indirectly. A simple controller is an
electromagnetic relay which uses a small signal to control a much larger
signal such as power supply output.

The output transducer converts the electrical output from the controller into
whatever form of energy is required to change the physical variable. It may be
a valve, a heater, a motor or any electrically operated piece if equipment. An
example 1s a motor-operated valve which controls the flows of fluid in a
pipeline. Let us take as an example a process system for controlling the speed
of a DC motor. The input transducer measures the speed and converts it into a
voltage. The error sensor compares this voltage with the voltage across a
speed-setting potentiometer. The error sensor output is fed to the controller
which sends a signal to the power supply of the motor. The increases or
reduces the supply of current to the motor, thus controlling its speed.

The operation of a process control system is summarized in figure 6.2 which
shows a closed loop system. In such a system of the action of the controller

are constantly fed back to it.

output error sensor controller
transducer

measures the compares the provides a signal
variable and input signal with to drive the
produces an the desired value output transducer
electrical input

signal

output
transducer

acts on the physica
variahle to change i
to the desired value

physical
variable

Figure 6.2

EXERCISE 1: meaning from context
Select a word from the three alternatives given to replace the word in italics
taken from the passage:
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1. Monitor (line 2) 3. deviation (line 17)
a- Warn a- mistake
b- Check b- bias
c- Convert c- difference
2. desired (line 7) 4. converts (line 22)
a- actual a- changes
b- changed b- controls
c- required c- generates.

EXERCISE 2: contextual reference
What do the pronouns in italics in these sentences refer to?
1. They must be capable of fulfilling a number of functions (line 4)
a- control system
b- industrial processes
c- human operators.
2. Then its value must be compared with the desired value. (line 6)
a- the pressure
b- the air temperature
c- the physical variable
3. This causes the frequency of 'theycircuitc to) change, thus alternating the
output frequency of the osciltator-(line-14)
a- moving the diaphragm in or out
b- alternating the position of the ferrite core
c- changing the pressure
4. It may be a valve, a heater, a motor, or any electrically-operated piece of
equipment. (line 23)
a- the output transducer
b- the electrical output
c- the physical variable
5. In such a system the results of the action of the controller are constantly fed
back to it. (line 34)
a- a process control system
b- a closed-loop system
c- a system for controlling the speed of a DC motor.
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EXERCISE 3: finding out facts

Answer questions about the passage

1.

What must a process control system be capable of doing?

2. Compare an input transducer with an output transducer.

3. What is the function of an error sensor?

4,

5. How does a control system provide a means of replacing human

What is a closed- loop system?

operators?
Fill in the blanks in the following diagram to explain how the
frequency-changing input transducer operates. Use the phrases

given.

The pressure
changes

A

A

I1. Use of language:

Language study Reduced tinie clanses

Study these two actions:

1
3

Gronsd waves pasy over sand.
Grouml waves lose snergy.

We can link these actions to make one sentence, using a time Clause:

Whten grotsd weaves pass over sand, ey lose energy.

Because the subject of both actions is the same - groanud wives —there is a
shorter methed we can use to link the actions:

g
When passirng over sand, grotnd waves lose energy.
When + -ing shows that Action 2 happens during the same period as Action 1.
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Now study these two actions:

The sky wave strikes the earih.
The sk wave bounces back again.

Again we can link these actions 10 make one sentence. using .

When the sky wave strikes the earth. it bounces back again.

We can also link the actions in a shorter way:

On striking the earth, the sky wave botnces hack again.

On + -ing shows that Action 2 follows immediately after Acti

Link these pairs ol actions. Use short ways when this is possib

1 a Theswitch isclosed.
b Current flows through the primary of the transformer.
2 a The radar signal strikes 4 plane.
b The radar signal is reflected.
3 a Acell discharges quickly.
b A cell maybecome hot.
4 a The TV recelves signals from the remote control.
b The TV follows your instructions!
5 a Theradar receiver receives the reflected signal.
b The signal is compared with the transmitted signal.
6 a Youchoose acourse in electronics.
b You think carelully about your future.
7 a Microwave signals strike a high building.
b Microwave signals are deflected.
8 a Youmake arecording.
b You should ensure the recording levels are satisfactory.
9 a Thealarm detects an intruder.
b The alarm triggers an audible warning.
10 a The remote control button 1s pressed.
b The television set changes channel.
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Word study Word formation

Study the verb and two related nouns below. One noun is used for a
component. The other is an abstract noun used lor a property.

amplify amplifier  amplification

With the help of the reading passage. earlier units. and your own knowledge,
ill the gaps in this table.

Verb Noun {component) Noun (property)
absorb — I
attenuake itttenuator oo

communication

conduct : conductivity
inductor —
modulate maodulation
reflect reflector
resist

Listen to the words in the table. Try to mark the stressed syllable.

I11. Further reading:

Sensor

Without sensors, a robot is just a machine. Robots need sensors to deduce
what is happening in their world and to be able to react to changing situations.
This chapter introduces a variety of robotic sensors and explains their
electrical use and practical application. The sensor applications presented here
are not meant to be exhaustive, but merely to suggest some of the
possibilities. Please do not be limited by the ideas contained in this chapter!

Assembly instructions for the kit sensors are given in Section 2.6.
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Sensors as Transducers

The basic function of an electronic sensor is to measure some feature of the
world, such as light, sound, or pressure and convert that measurement into an
electrical signal, usually a voltage or current. Typical sensors respond to
stimuli by changing their resistance (photocells), changing their current flow
(phototransistors), or changing their voltage output (the Sharp IR sensor). The
electrical output of a given sensor can easily be converted into other electrical

representations.
Analog and Digital Sensors

There are two basic types of sensors: analog and digital. The two are quite
different in function, in application, and in how they are used with the
RoboBoard. An analog sensor produces a continuously varying output value
over its range of measurement. For example, a particular photocell might have
a resistance of 1k ohm in bright light and a resistance of 300k ohm in
complete darkness. Anyovalue between these two isipossible depending on the
particular light level present. Digital sensors, on the other hand, have only two
states, often called "on" and "off." Perhaps the simplest example of a digital
sensor is the touch switch. A typical touch switch is an open circuit (infinite
resistance) when it is not pressed, and a short circuit (zero resistance) when it

is depressed.

Some sensors that produce a digital output are more complicated. These
sensors produce pulse trains of transitions between the 0 volt state and the 5
volt state. With these types of sensors, the frequency characteristics or shape
of this pulse train convey the sensor's measurement. An example of this type
of sensor is the Sharp modulated infrared light detector. With this sensor, the
actual element measuring light is an analog device, but signal-processing

circuitry is integral to the sensor produces a digital output.
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Unit 7
SEMICONDUCTOR DIODE

I. Reading and comprehension:
If two crystal of a semiconductor material, one of P-type and one of N-
type, are joined together, a PN junction is formed. This junction can be used

as a rectifier and is known as a PN junctions diode.
F 9

Forward
Current

IF

The Zener diode uses

thisz woltaze.
Rever=ze
Y  Voltaze I

i _______________________

B

Ll
Forward

Yoltaze
Feverse T: zz TE
Current v
Figure 7.1

Figure 1 illustrates what happen when voltage is supplied across a silicon PN
junction diode. The first quadrant of the graph shows the characteristics of the
diode when the source is connected with the positive to the P-side of the
conjunction and the negative to the N-side. In the other words, the diode is
forward biased. With the forwards bias, the current at first increases slowly.
When the applied voltage reaches about 600 mV, the current rises rapidly.
The diode is then a good conductor. The current will continue to rise with
increased voltage but eventually a point will be reached where the diode is
destroyed by the heat.

The third quadrant shows the characteristics when the source is connected
with the positive to the N-side and the negative to the N-side. When the diode
is reserved biased, there is almost no current to flow. The junction is therefore
a good rectifier: it conducts well in one direction and almost not at all in the

other. However, there is a small reversed leakage current. This leakage
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current remains substantially constant until what is known as breakage
voltage (VD) is reached. At this point, there is a sharp increase in the reverse
current. This sudden increase in current is called Zender effect.

Normal diodes are never operated in the breakdown region but Zender diodes
are designed to make use of the breakdown phenomenon. Because any slight
increase in the voltage beyond the breakdown point causes a large increase in
current. Zender diodes are often used as a kind of overspill to protect sensitive

circuit from fluctuation in the power supply.

Figure 7.2: Typical-diodes

EXERCISE 1:
Select the words from the three alternatives given which is most similar in

meaning to the word in italics it is used in the passage:

1. Characteristics (line 5) 2. Substantially (line 18)
A. Typical behaviour. A. Almost
B. Voltage figures. B. Greatly.
C. Graph. C. Hardly.

3. Sharp (line 19) 4. Phenomenon (line 22)
A. slight. A. voltage.
B. steep. B. effect.
C. Cutting. C. result.

5. Fluctuations (line 25).
A. rises and falls.
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B. increases.
C. Failures

EXERCISE 2: Checking facts and ideas

Decide if these statements are true or false. Quote from the passage to support

your decision:

1. The first quadrant of the graph shows the characteristics of the diode in

the forward bias.

2. For forward voltage over 600 mV, the diode conducts well.

3. When the source is connected with the negative to the N-side and the

positive to the P-side, the diode is reverse biased.

4. When a reverse voltage is at first applied, a diode conducts badly.

5. Zender diodes are never used beyond breakdown point.

II. USE OF LANGUAGE:

1. Time clause
Time clauses relate two actions in time. In this section
we will study clauses relating: R

1. Simultaneous actions:

For example:

As the voltage increases, the current rises.

Study this graph, it represents two actions which
Happens at the same time, i.e., two simultaneous actions.
Action (i) the temperature rises.

Action (ii) the resistance rises.

We can link two simultaneous actions using as.

For example:

As the temperature rises, the resistance rises.

We will represent simultaneous actions like this:

Action 1
Action 2

ToC
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2. Actions in immediate succession.

240V@ @/D

Study this circuit and note how action (1) is followed immediate by action (i1)
Action (1): the switch is closed.
Action (ii) the motor starts.
We can link action in immediate succession by using when or as soon as.
Example:
EX: When the switch is pressed, the light goes on.

When the switch is closed, the motor starts

We will represent actions in immediate sticcession like this:

Action (1) Action (i1)

3. An action and its limits.

ImA

This graph shows that an action and its limits
EX: the current increases until the diode is destroyed by heat.
The current rises steadily until point P is reached.

We will represent this relationship like this:

action limits

2. Describing purpose
Study these ways of description the purpose of Random Access Memory
(RAM)

RAM is used for the temporary storage of programs and data

RAM is used for storing programs and data temporarily.

RAM is used to store programs and data temporarily.
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Now identify each of electronic components or pieces of equipment described
below. Compare answers with your partner.
1. It is used to change AC voltage from small to large or from large to
small.
It is used to measuring very small current.
It is used as part of a burger alarm to detect movement.
it is used for receiving of RF signals.
It is used for protecting circuit from surge in voltage.

It is used to master down different recordings to make a master tape.

R

It is used to find buried metal

3. Word study:

Study this term from electronics:

Semiconductor

We can divide it into three parts:

Semi  conduct or

Semi is a prefix which means ‘“half”, while or is a suffix add to the verb
conduct to make nourn. (Fromothis; we icancwork outithat a semiconductor is a
component which half conducts, i.e. it conducts in one direction only
Knowledge of common pretixes can help us to work out the meaning of some
unfamiliar term in electronics:

Study this table. Try to think of other examples to add. Compare your
examples with those of other group

Explain to the other group the meaning of any terms which they are

unfamiliar with:

Prefix Meaning Example Other

de- reverse the action  decouple

dis- opposite discharge

micro- small microchip

multi- many multimedia

tele- far television

trans- across transmitter
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1. FURTHER-READING

Diodes

i
A diode is a semiconductor device which allows §

current to flow through it in only one direction.

Although a transistor is also a semiconductor

device, it does not operate the way a diode does. A diode is specifically
made to allow current to flow through it in only one direction.

Some ways in which the diode can be used are listed here.

@A diode can be used as a rectifier that converts AC (Alternating
Current) to DC (Direct Current) for a power supply device.

#Diodes can be used to separate the signal from radio frequencies.
@#Diodes can be used as an on/off switch that controls current.

This symbol —#+is used to indicate a diode in a circuit diagram.

The meaning of the symbol is (Anode)—®—(Cathode).

Current flows from the anodesside, to ithe cathodeside.

Although all diodes operate with the same general principle, there are
different types suited to different applications. For example, the following

devices are best used for the applications noted.

» Voltage regulation diode (Zener Diode)
The circuit symbol is —#*—.
It is used to regulate voltage, by taking advantage of the fact that
Zener diodes tend to stabilize at a certain voltage when that voltage is

applied in the opposite direction.

» Light emitting diode
I
The circuit symbol is —.

This type of diode emits light when current flows through it in the
forward direction. (Forward biased.)

» Variable capacitance diode

The circuit symbol is %
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The current does not flow when applying the voltage of the opposite
direction to the diode. In this condition, the diode has a capacitance

like the capacitor. It is a very small capacitance. The capacitance of
the diode changes when changing voltage. With the change of this

capacitance, the frequency of the oscillator can be changed.
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Unit 8
CATHODE RAY TUBE

I. Reading for comprehension

Cathode Ray Tube (CRT) is used in oscilloscope, radar receivers and
televisions. The type described here is that in oscilloscopes. By means of a
CRT, an oscilloscope not only shows the size of a signal, but also how the
signal varies with time. In other words, it shows the waveform of the signal.
The CRT operates as follows. First electrons are emitted from a heated
cathode. Then these electrons are accelerated to give them velocity. Next they
are formed into a beam which can be deflected vertically and horizontally.

Finally they are made to strike a-screen coated on its inner surface with a

phosphor.
Wik electron
cathode ' beam
accelerating
anodes
P
focus
anode

deflection

coils
phosphorescent

screen

Figure 8.1
The CRT comprises an electron gun and a deflection system enclosed in a
glass tube with a phosphor coated screen. The electron gun forms the
electrons into a beam. It contains a cathode which is heated to produce a
stream of electrons. On the same axis as the cathode is a cylinder known as
the grid. By varying the negative potential on the grid, the intensity of the
beam can be varied. A system of three anodes follows. These accelerate the
beam and also operate as a lens to focus the beam on the screen as a small
dot. Varying the potential on the central anode, a., allows the focus to be

adjusted.
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On the leaving the electron gun, the beam passes through two sets of plates
which are at right angles to each other. The first set of plates are the Y plates.
As these are near the anode, they have a greater effect on the beam.
Therefore, the signal is applied to this set. They control the vertical deflection
of the beam. The second set are the X plates. On an oscilloscope the output
from time base oscillator is applied across these plates as a means of moving
the beam horizontally at a regular intervals. Hence the horizontal axis of an
oscilloscope is the time axis. By means of the deflection system, then, the
beam cab be made to traverse the screen both horizontally and vertically.

The final element is the phosphor-coated screen. When the electron beam
strikes the screen, the phosphor coating fluoresces. Various colours of light

are produced depending on the phosphor used.

EXERCISE 1 Meaning from context.
Select a word from the three alternatives given which is most similar in

meaning to the word in italics it is used in the passage:

1. Emitted 2. Deflected
a. scattered a. moved

b. given off b. bent

c. absorbed c. changed

3. Intensity 4. Adjusted
a. focus a. reduced

b. brightness b. varied

c. shape c. increase

5. Regular 6. Fluoresces
a. frequent a. lights

b. equally time b. emits electrons
c. varying c. turns green

EXERCISE 2 Finding out facts
Answer these questions about the passage
1. Why is an oscilloscope better than e meter?
2. What is the source of electrons for the electron beam?

3. What is the function of the electrons gun?
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4. How is the intensity of the beam controlled?
5. In what way is the system of anodes like a lens?
6. What does the time base do?

7. Why is the signal applied to the Y plates?

EXERCISE 3: Diagram labeling

1. electrolyte

brass cap

8
carbon rod manganese
— dioxide :
depolarizer

negative electrode

zinc case ks

A

positive electrode

I1. Use of language

1. Describing a'process
To make the correct sequence.of a number, of events clear, we often use
sequence words like these:

a. First/firstly/first of all.

b. Second/secondly

c. Third/thirdly.

d. Then

e. Next

f. After that

g. Finally.
(a) and (g) must come first and last respectively, but the others can be used in

any order and can be repeated.

Now replace each number in your description of soldering a resistor into place
with a sequence word to make the order of events clear.
The following diagram shows the distribution of power from the power

station to the consumer. The sentences which follow it describe the
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distribution. Put the sentences in the correct order and mark this order using

sequence words.

a.

© o o

power siauon ransiormer switching

it is fed to distribution substation where it is reduced to 415 V. 3 phase
and 240V, 1 phase.

It is stepped up by a transformer to 132, 275 or 400kV for long-
distance distribution.

It is distributed via the grid system to main grid supply point where it is
stepped down 33kV of distribution to heavy industry,

It is distributed to the domestic consumer.

In the UK, electrical energy is generated at power station at 25kV.

It passes via the switching compound to the grid.

It is distributed via overheat or underground cables to intermediate

substations where it is further reduced to 11kV for light industry

[

25 kV 132 kV
275 kV -
400 KV

compound grid

33 kV

R
T kV | . 315 V 5
l - T ——————d
main yrid : intermediate distribution domestic
supply point substation substation consumers

— ot — — —— o — —
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2. Cause and effect
Study this sentence:
Dust on records causes crackle
it contains a cause and an effect. Identify them

we can link a cause and effect as allows

cause effect
Dust on record | causes crackle.
Leads to
Results in
Is the cause of

We can also put the effect first
Effect cause

Crackle Is caused by dust on record.

Results from

In the effect of

Is due to

Items in A can be causes\or effectscofritems oncB.Match the pair. Compare
your answer with your partner. For example:

Main frequency interference hum

Main frequency interference results in hum

A B

1. distortion a. interference on radios

2. noise generated within b. too high a recording level
components c. the tape rubbing against the head

3. over heating a transistor d. scratches on records

4. dirty heads e. hiss

5. abuild-up of oxide on the head f. damage

6. jumping g. poor recording

7. unwanted

3- Sentence building:
Join the following groups of sentences to make ten longer sentences. Use the

words printed in italics above each group. You may omit words and make
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whatever changes you think are necessary in the word order and punctuation
of the sentences
1. Which
A resistor is a device
A Resistor is used to add resistance to a circuit
2. Both
Many types of resistors are made.
Fixed and variable resistors are made.
3. Either............ or
Most resistors are made from two materials.
Resistance wire and compressed graphite are used.
4. Such as, which
Wire wound resistor consists of a coil of resistance wire.
Nichrome is a resistance wire.
The resistance wire i1s wound on a former.
5. To
A ceramic coating is applied overithe winding!
The ceramic coating insulates the winding
6. For example
For small currents, carbon resistors are used.
Small current are usual in radio work.
7. Which
Carbon resistors are made of compressed graphite. (than chi)
The graphite is formed into small tubes.
8. Which
Connections are made with wires.
The wires are attached to the ends of the resistor.
9. Either.....or....
Variable resistor may have a coil of resistance wire.
Variable resistors may have carbon track (ranh)
10.So that
The wire or track is mounted.

A sliding contact can rub (Iam nhén) over it to select the resistance required.
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I11. Further reading:

Electron beams

Electron beams are used in the cathode-ray tube (or picture tube) of traditional
television screens. In the cathode-ray tube, the electrons race toward a hollow
anode so that a narrow, fast beam of electrons shoots out through the hole in
the anode. The higher the positive charge on the anode, the greater the
speed—and thus the energy—of the beam. The tube must be emptied of air to
prevent the electrons from being slowed or scattered by collisions with air
molecules. The beam of electrons is focused so that it hits a specific spot on
the television screen, which i1s covered with luminescent material. When the
electrons hit this material, they excite its atoms. The excited atoms then lose
this extra energy by releasing flashes of light. A changing electromagnetic
field inside the picture tube affects-‘the negatively charged electrons and
makes the electron beam rapidly scan-across the screen, moving horizontally
and vertically. The flashes caused,K by. the beam build up a continually

changing picture.
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Unit 9

ALARM SYSTEMS

I. Reading and comprehension

Study the diagram at the top of the following page. Try to answer these
questions:

What does this diagram show a circuit of?

How many detection devices does it show? Name them.

What warning device does it shows?

Why is the control box switch operated with a key?

How does the system works:

6  What problem is there with this circuit?

U1 o= W~
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———— & a e - — i o ____________..——-—-'r\____l,"r
_I window foil ' bell
passive

‘ ot

linfra-red
detector :

| ¥ |

door
switch

el - —

pressure mat key-
operated
switch
control
box

Work in groups of four. Find out htw éne of these devices works by reading the
appropriate paragraph in this text. Your teacher will tell you which device to
read about. Then explain briefly to your group how the device works.

1 door switch
2  window foil
3 pressure mat
4 passive infra-red detector
Detection devices
Magnetic switches
These are used on windows and doors. A magnet mounted on the
moving part of the window or doar trips a switch mounted on the
frame when the window or door is opened.
Break detectors
These are fitted on the inside surface of glass in windows and doors.
5 Some use a thin metal foil which is glued around the edge of the glass:
if the glass is broken the foil breaks too. Others are vibration sensors,
and respond to the shock of the glass being broken.
Pressure mats
These are fitted under the carpet — at the bottom of the stairs, for
example. The pressure of someone stepping on them causes two thin
10 metal plates inside to come in contact, setting off the alarm. Because
they're constantly being walked on, pressure mats can get ‘tired’ quite
quickly, and should be regularly tested and replaced if necessary.
Motion sensors
These may use passive infra-red, ultrasonic, or microwave energy to
detect movement within their range.
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How could the system shown in Task 2 be improved? Note your ideas.
Now read this text to check which of your ideas are described.

We can make the simple alarm circuit more effective by including
some of these features.

Entry and exit delays These mean you won't set off the alarm when
leaving or returning to the house. On the better systems, the delays

5 are adjustable. An audible warning during the delay period is a useful
reminder.

Automatic cut-off This will stop the alarm after it has sounded for a

set time, so that the noise doesn’t go on for hours if you're not there to

reset the system. In better systems, the alarm automatically resets at
10 the end of the alarm time.

Tamper protection The control panel incorporates sensors which will
trigger the alarm if a burglar tries to force the box open.

Battery backup This means the alarm will continue to work in a power
cut, or if an intruder disconnects the mains supply.

Match each action with its consequence. Then identify the device or feature
described. For example:

Action: Semeone moves within its range.
Consequencet At deteats tlieanbveriient.
Device = motion sensor

Action Consequence
1 A burglar disconneetsthe-sapply: a—A magnet on the moving part
2 The glassis broken. trips a switch.
3 A dooris opened. b Tamper sensors trigger the alarm.
4 A window is opened. ¢ The alarm continues to operate
5 You're not there to reset the system. . on batteries.
6 A burglar tries to force the alarm d Two thin metal plates come in
open., contact.
7 Someone steps on them. e The foil breaks too.
f A magnet on the door trips a
switch on the frame.
g The alarm stops alter a set time.
Language study If-sentences
Study this action and its consequence:
Action: A burglar tries to force the alarm open.
Consequence:  Sensors trigger the alarm.
We can link action and consequence like this:
1 If a burglar tries to force the alarim open, sensors trigger the alarm.
2 If a burglar tries to force the alarm openy sensors will trigger the alarm.
3 Sensors will trigger the alarm if a burglar tries to force it open.
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Complete these sentences with a suitable action or consequence.

If pressure mats are constantly walked on. . ...

If you fit an exit delay, ....

If your system doesn’t have an automatic cut-ofl, . ...
If a burglar walks in front of a motion sensor
Vibration sensors will respond if .. ..
Tamper sensors will trigger the alarm if . ...
A magnet on the moving part trips a switch if .. ..
The alarm stops after a set time if . ...

NN WN -

Speaking practice

Work in pairs. A and B. Find out from your partner how to perform the tasks
vou have been set. Explain to your partner how to perform his/her tasks with
the help of the diagrams provided.

Example:

Task: Operating a mercury switch.
Useful language:

How do you operate a mercury switch? You tilt it.
How does a mercury switch work? By tilting it.

Student A: Your tasks are on page 175.
Student B: Your tasks are on page 182.

Word study Word pairs, 1

Each word in column A often goes before one word from column B. For
example, integrated circuit (1F). Find the other word pairs.

A B
integrated Sensor
circuit cell
alternating switch
primary supply
zZener diode
remote circuit
reed current
surface bias
vibration control
reverse diagram
mains wave

=HOWONONKRWN=-

o
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e W b

Technical reading Alarm systems

Use information from the text below to complete the tables/answer the
questions.

Complete this table.

Sensing device Used to detect

LDR S

What effect does light have on an LDR?
What is the purpose of RV1 in Fig. 2 on page 53~
Use words from the text to complete the following table:

Term Opposite

cut-off saturation
fixed resistor
increases

energize

slow

Lo cause

forward bias

How is the transistor in Fig. 2 protected from a large back EMF?

The three stages of a simple alarm system are shown in Fig. 1.

sensing device - electronic switch > output transducer

Fig. 1

The first stage is a sensing device that changes its resistance when it

detects a particular form of energy. For example, a microphone may

be used to detect sound, a thermistor to detect heat, or an LDR (light-
5 dependent resistor) to detect light.

The second stage is an electronic switch. In its simplest form, this
could be a single transistor. The transistor switches between cut-off
and saturation as the input resistance changes.

The third stage is an output transducer which is switched off and on by
10 the electronic switch. The output transducer could be a buzzer, a light,
or a relay which operates a more powerful circuit.
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An example of a simple alarm circuit is shown in Fig. 2.

I ORP12 [retay] .
I BY
R8 1K
— 7 23S :D bell -
A1 50041 BFY 51
sets trigger
level

Fig. 2

The LDR forms a potential divider with the variable resistor RV1. When
light falls on the LDR, its resistance decreases. This causes the base

15 voltage of the transistor and the bias current to increase. The
transistor switches on and there is a rapid rise in the collector current
until the transistor goes:info saturation. The increased current causes
the relay to operate and switch on the output circuit. The sensitivity of
the input can be adjusted-using RV1.

20 In a similar way, the relay is de-energized when the light source is
removed from the LDR: Alarge back EMF; which would destroy the
transistor, could be generated across the relay. To prevent this, a
diode is connected in reverse bias across the relay.

Writing Explanations

Explanations provide answers to Why? and How? questions. Try to answer
these questions about the diagram below.

What does the diagram show?

Why are the reeds sealed in a glass envelope?
Why does the envelope contain nitrogen?
How does it operate?

NV

terminals

reeds glass envelope filled
with nitrogen

A reed switch
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Now study this explanation, which has been written to answer the questic
on the previous page.

The diagram shows a reed switch. It consists of two reeds made of
ferromagnetic material. They are easily magnetized and
demagnetized. The reeds are sealed in a glass envelope to protect
them. The envelope contains nitrogen, which helps to prevent

5 corrosion of the contacts. When a magnet is brought close to the
reeds, they are magnetized, attract each other, and close. When the
magnet is removed, the reeds open.

Study this simple circuit,

magnetic insert

N in.door
|
door i reed switch arranged
5 ——J21- to be normally closed
| =

av battery

| %, set-alarm

| switch

alarm bell

o or buzzer
A door-alarm circuit

Explain what this diagram shows and how it operates. Your explanation
should include answers to these questions:

1  What are the components?
2 How are they connected?
3  What is the state ol the system when the door is closeds
4 What happens if the door is opened?
5 Why does this happen:
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Unit 10
MUSIC CENTRE

I. Reading and comprehension
Pre-reading:
Study this picture of a music centre
1. what form of audio input does it have?
2. What other form of audio input might be added?

raclio tuner

lape cassette deck

CD player

Fig. 1
Fig.1 shows a music centre. It contains a number of audio input devices: a CD
player, a tape cassette deck. These allow the user to play music recorded in
different formats. All these devices share a common amplifier and speaker
system. Each part of the music centre is stacked on top of the other.
As Fig.2 shows, the common amplifier is made up of two sections. The first

section is the pre-amplifier (pre-am), which provides tone, volume, and
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balance controls as well as amplification of the input signal voltage. The
second section is the power amplifier (power amp). This amplifies the power

of the pre-amp signals to enable them to drive the loudspeaker system.

. Ipudspeaker
magnealic [output 10W]
pick-up

sugnal voltege gignal voltage
11-2 eVl pta-armplifier powear amplifier l=.g. 9V
Fig. 2

Some music centres also contains a graphic equalizer. This allows the user to
adjust the amplification of particular frequency ranges by moving an array of
slider controls. In this way the ‘teproduced sound can be varied to suit
different acoustic conditions.

A music centre can be classified ‘as-a-hi-fi (high-fidelity) system or a mid-fi

system depending on the quality of its sound reproduction.

Find out after reading the text:
1. the function of a pre=samplification
2. the function of a power amplifier
3. the function of a graphic equalizer.
4. the difference between a hi-fi and a midi-fi system.

I1. Use of language:

1. allowing and preventing verbs
What happens asa result ol ...
closing the switch:
opening the switch?

~~ _\-“"'.h
[~
L

Closing the switch:
We can describe the result using these verbs:

Closing the switelh | aHows | current to flow throwegh the coil.
permits
enables
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Note that verbs like allow are followed by te and the infinitive,

(Jpening the switch:
We can describe the result using these verbs:

Operdizg the switch | prevents l ulerrent from flowing theaugh the coil,
slops

Note that verbs like prevent are followed by from and the -ing lorm.
EXERCISE 1:

Now fill the gap in each sentence with an allowing or preventing verb. Also

put each verb in brackets on the correct form.

1. A graphic equalizer.................. the user (adjust) the amplification of
different frequency ranges.

2. Afuse....ooovvviniiinnn a sudden rise in current (damage) equipment.

3. Amixing desk................51., the 'sound engineer (improve) the quality

of the sound recorded.

4. Aheatsink................. output transistor (overheat)
5. A SUrge SUPPreSSOT, vl emsha e b large current fluctuation (damage)
6. Special effects like reverb................ the engineer (alter) the sound of

the recording.

7. Different inputs on the music centre............... the user (play) CDs.
8. Asafetab................ the user (erase) the tape by accident.
EXERCISE 2:

Study this circuit of a burglar alarm. It contains a relay. The relay is shown in

its unenergized form:

comfacts on clggsed
doars and windows

% —
=]
il I .
: main switch
,_m:m:- i I CJ/ >
2|
Ly
Now fill in the — gaps in this
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description with appropriate verb like allow or prevent, and put verb in
brackets in the correct form. Compare answer with your partner.
Closing the main switch (1)................. current (pass) from the battery
through the bell. As a result, the bell rings. Pressing the reset button
(0 P current (flow) through the relay coil. This energizes the
coil so that switch 1 closes and switch 2 opens. Opening switch 2
() N current (flow) through the bell.
When any contact on a door or windows is opened, this
() current (pass) through the relay coil. As a result, switch 1
opens and switch 2 closes. This (5).................... current (flow) from the
battery to the bell, and the alarm rings.

2. Writing

Study this brief text about noise-

Moize can be a8 problem with amplifiers. There are several types of noise.
One is crackle and anotharis hum,

Stindy this additional iInformation:

Noise is any wawanted sigrnds,
Crackle is produced-ramtomiy-insidevrreniteomponents,
Hum is inducea by the mains supply.
We can add the additional inlormation like this:
Naoise, which is any unwanted signals, con be o probler with aemplifiers.

There are severand types of noise. Cne is crackle, which is produced randomly

inside circuit components, ad mother s o, which iy induced by the
mains supplyy.
When the information is additlonal, it is put in commas. For example:

Nose, which is any nmwanted signals, con be a prediles witl amplifiers.

Without the words in bold, the sentence makes good sense.
Norse eon be a probleny with amplificrs,
When the information is essential to the meaning of the statement. commis
are not used. For exaimple: )
Nevise which is produvced inside components is callvd crockfe,
Without the words In bold, the sentence would not make sense.

Bd MON NGOAI NGU= DHSKT HUNG YEN Page 69

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

English for electrical and electronic engineering

Now look at the diagram below and read the text opposite. Add information
from the diagram to the text. The information added should answer the

questions in brackets within the text. The first paragraph is done for you as an

example.
INPUT oUTPUT
audio signal sound waves have the
from AF amp sama fraquency as
the sudio signal

High-frequency

leudspeaker (tweoter)

Thissends out

high-frequency sounds of

3 000Hz and upwards.

Crossover network

Thisdivides up the saund
signal intg high, mid, and
low range frequencies and
serds tham to the correct
loudspeakar

pEQEr CONE
or diaphragm

Mid-frequency loudspeakar
(squawker|

Thigreceives mid-frequancy
signals from tha crogsover
cireuil and sends oul
rid-frequency sounds.

Sound batfies

In order o maxmize the effect

of the air movement created as

the front of the lpudspeaker cong

moves, sound baffles ara uged

inzide the loudspesker cabinet

These absorb the sound created

as the back of the speaker cone

maves and prevent it cancelling

oyt the sound craated by the Low-frequency loudspeaker
frant of the cone {woofer)

Thigsends cut low-fraquency
{bass) sounds.
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Loudspeakers

the loudspeaker is the last important component of a music centre. It converts
signals from the AF amplifier into sound wave (what is the frequency of the
sound waves?)

Example:

the loudspeaker is the last important component of a music centre. It converts
signals from the AF amplifier into sound wave which have the same
frequency as the AF signals.

A loudspeaker consists of a cone (what is the cone made 0f?), a coil, and a
fixed magnet. The coil (what is the coil attached to?) is free to vibrate within
the magnet. As AC signal from the amplifier pass through the coil, they create
an alternating magnetic field. The interaction of this field with the fixed field
od the magnet causes the coil to vibrate. The cone also vibrates and produces
sound waves. The bigger the signal from/the amplifier, the larger the vibration

o the cone and hence the louder the sound.

Speakers for hi-fi system usually contains up to three individual units: a
tweeter (what kind of sounds does it send out?), a squawker (what kind of
sounds does it send out?), and a woofer (what kind of sounds does it send
out?). these are served by a crossover network (what does it work?). They
also contain sound baffles (what do they do?)
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I11. Further technical reading:

Stereo power amplifier
Try to answer these question about amplifier. Then read the text to see if you
are correct.
1. what is meant by “complementary transistors”?
2. what prevents power transistors from overheating?
3. what is stereo sound?
4. what is the purpose of a balance control?

Power amplification is required to drive low Impedance loudspeakers.
Many power amplifiers use a pair of complementary transistors, i.e.
one transistar is a PNP type and the other is an NPN type. The
charactaristics ofthesa transistors must be carefully matched. This

5 matched pairis connactad in 2 push=-pull configuration as shown in
Fig. 1,

_:"LI'E
. L TH },. .
v
&/
mput iUt
—— bias supnly —r
E .. '.-r I‘l.
O
- W2
y THZ
. Wi
Fig. 1 —
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Thig arranpement causes TR to be turned onand TR2 to be turned off
during the positive half-cyele of the input signal. During the negative
helf-cycls, TR2 s turned on and TR1 |z turned off. This means that the
input signal is alternzately ‘pushed’ and ‘pulled’ through the
loudspeaker. Because power trangistors dissipate a lot of heat, they
rmust be attached to large heatsinks,

For sterec sound, two identical amplifiers are used (sea Fig. 2),

Ea=10

: Sy

2
3 s 1 e ik mm
I lefL el | > —I—F————
AY1e —= 5] ‘a . o g
in right % Cﬁ‘ 5 >3_+u|___||__1:__ IT
vy — rl | iHH
T 4 ]
Fig. 2 = TOAXEZZ

One channal amplifies the signalafor the left-hand speaker and the

15 other channal amplifies the signalsfﬁﬁha right-hand speakar. In this
case, a balance control ts required ta ddjust the relative amptification
of edch channel.
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CIRCUIT SYMBOLS

Circuit symbols are used in circuit diagrams which show how a circuit is
connected together. The actual layout of the components is usually quite
different from the circuit diagram. To build a circuit you need a different
diagram showing the layout of the parts on stripboard or printed circuit board.

Wires and connections

Component Circuit Symbol

Wire

Function of Component

To pass current very easily from one

part of a circuit to another.

A 'blob' should be drawn where wires
are connected (joined), but it is
sometimes omitted. Wires connected

Wires joined

at 'crossroads' should be staggered
slightly to form two T-junctions, as
shown on the right.

In complex diagrams it is often
neegssary, to draw wires crossing even
though they are not connected. I prefer

Wires not joined |

Power Supplies

Component Circuit Symbol
Cell I |
Battery 4| F-- ~| F—
+ -_—
DCsupply 4§ o—0 -

the 'hump' symbol shown on the right
because the simple crossing on the left
‘may be misread as a join where you
have forgotten to add a 'blob'!

Function of Component

Supplies electrical energy.

The larger terminal (on the left) is
positive (+).

A single cell is often called a battery, but
strictly a battery is two or more cells
joined together.

Supplies electrical energy. A battery is
more than one cell.

The larger terminal (on the left) is
positive (+).

Supplies electrical energy.
DC = Direct Current, always flowing in
one direction.
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Supplies electrical energy.
ACsupply ——» ~~ o——— AC = Alternating Current, continually
changing direction.

A safety device which will 'blow' (melt)
Fuse t 1 if the current flowing through it exceeds
a specified value.

Two coils of wire linked by an iron core.
Transformers are used to step up
(increase) and step down (decrease) AC

Transformer voltages. Energy is transferred between
the coils by the magnetic field in the

core. There is no electrical connection
between the coils.

A connection to earth. For many
electronic circuits this is the OV (zero

Earth | 'volts) of the power supply, but for mains
(Ground) — _electricity and some radio circuits it
i |really means the earth. It is also known as
‘ground.

Output Devices: LLamps, Heater, Motor, etc.

Component Circuit Symbol ' Function of Component
m A transducer which converts electrical
L M\ energy to light. This symbol is used
Lamp (lighting) \_/ for-alamp providing illumination, for

example a car headlamp or torch bulb.

A transducer which converts electrical

energy to light. This symbol is used
Lamp (indicator) for a lamp which is an indicator, for
example a warning light on a car

dashboard.

A transducer which converts electrical
Heater ——] 11

energy to heat.

A transducer which converts electrical
Motor L i
energy to kinetic energy (motion).

A transducer which converts electrical
energy to sound.

Bell
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Buzzer

Inductor

(Colil, Solenoid)

[ |

Switches
Component
Push Switch

(push-to-
make)

Push-to-Break
Switch

On-Off
Switch
(SPST)

2-way Switch
(SPDT)

Dual On-Off
Switch
(DPST)

Reversing
Switch

(DPDT)

Circuit Symbol

"
— 05 O—

|

g M

Vi S

A transducer which converts electrical
energy to sound.

A coil of wire which creates a
magnetic field when current passes
through it. It may have an iron core
inside the coil. It can be used as a
transducer converting electrical
energy to mechanical energy by
pulling on something.

Function of Component

A push switch allows current to flow
only when the button is pressed. This

is the switch used to operate a
doorbell.

P This type of push switch is normally

closed (on), it is open (off) only when
the button is pressed.

| 'SPST= Single Pole, Single Throw.

An on-off switch allows current to
flow'only*when it is in the closed
«(on)-position.

SPDT = Single Pole, Double Throw.
A 2-way changeover switch directs
the flow of current to one of two
routes according to its position. Some
SPDT switches have a central off
position and are described as 'on-oft-

on.

DPST = Double Pole, Single Throw.
A dual on-off switch which 1s often
used to switch mains electricity
because it can isolate both the live
and neutral connections.

DPDT = Double Pole, Double
Throw.

This switch can be wired up as a
reversing switch for a motor. Some
DPDT switches have a central off
position.
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An electrically operated switch, for
example a 9V battery circuit
—° NO  connected to the coil can switch a
Relay &0 COM 230V AC mains circuit.
NC NO = Normally Open,
COM = Common, NC = Normally
Closed.

Resistors
Component Circuit Symbol Function of Component

A resistor restricts the flow of
current, for example to limit the

Resistor ——{ }——— current passing through an LED. A
resistor is used with a capacitor in a
timing circuit.

This type of variable resistor with 2
contacts (a rheostat) is usually used to
control current. Examples include:

Variable Resistor et |adjusting lamp brightness, adjusting

(Rheostat) motor speed, and adjusting the rate of
flow of charge into a capacitor in a
Stiming cireuit.
This type of variable resistor with 3
‘contdcts' (a potentiometer) is usually
Variable Resistor used to control voltage. It can be used
(Potentiometer) like this as a transducer converting

position (angle of the control spindle)
to an electrical signal.

This type of variable resistor (a
preset) is operated with a small
screwdriver or similar tool. It is
designed to be set when the circuit is

Variable Resistor made and then left without further

(Preset) adjustment. Presets are cheaper than
normal variable resistors so they are
often used in projects to reduce the
cost.

Capacitors
Component Circuit Symbol Function of Component
I I A capacitor stores electric charge. A
Capacitor capacitor is used with a resistor in a
| | timing circuit. It can also be used as
Bd MON NGOAI NGU= DHSKT HUNG YEN Page 77

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

English for electrical and electronic engineering

a filter, to block DC signals but pass
AC signals.

A capacitor stores electric charge.
This type must be connected the

Capacitor + correct way round. A capacitor is
_oll)aTycdz used with a resistor in a timing
R circuit. It can also be used as a
filter, to block DC signals but pass
AC signals.
. : .f” A variable capacitor is used in a
Variable Capacitor e :
Y. radio tuner.
This type of variable capacitor (a
trimmer) 1s operated with a small
Trimmer J,/\ screwdriver or similar tool. It is
Capacitor /’ designed to be set when the circuit
1s made and then left without further
adjustment.
Diodes
Component Circuit Symbol Function of Component
: RN A device which only allows
Diode . N
L1 current to flow in one direction.
LED /7 ‘A _transducer which converts
Light Emitting Diode electrical energy to light.

A special diode which is used to
maintain a fixed voltage across its
terminals.

Zener Diode

Photodiode A light-sensitive diode.

AR/

Transistors

Component | Circuit Symbol Function of Component

A transistor amplifies current. It can be used
Transistor NPN with other components to make an amplifier or
switching circuit.
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)

1./ A transistor amplifies current. It can be used
Transistor PNP \ with other components to make an amplifier or
“& N/  switching circuit.
|
" |
Phototransistor ) A light-sensitive transistor.

b

Audio and Radio Devices

Component Circuit Symbol Function of Component
. A transducer which converts sound to
Microphone
electrical energy.
'A transducer which converts electrical
Earphone |
energy to sound.

| A transducer - which converts electrical
Loudspeaker
‘energy to sound.

'A transducer which converts electrical
energy to sound.

S
1
—T
An amplifier circuit with one input. Really
Amplifier it is a block diagram symbol because it
(general symbol) represents a circuit rather than just one
component.

Piezo Transducer

A device which is designed to receive or
transmit radio signals. It is also known as
an antenna.

Aerial
(Antenna)

Meters and Oscilloscope
Component Circuit Symbol Function of Component

A voltmeter is used to measure voltage.
- .
Voltmeter The prope‘r name for voltage is "potential
B difference’, but most people prefer to say

voltage!
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Ammeter An ammeter is used to measure current.
A galvanometer is a very sensitive meter
Galvanometer which is used to measure tiny currents,
usually 1mA or less.
An ohmmeter is used to measure
Ohmmeter resistance. Most multimeters have an

ohmmeter setting.

An oscilloscope is used to display the
shape of electrical signals and it can be

illoscop : :
Oscilloscope used to measure their voltage and time

P20%

period.
Sensors (input devices)
Component Circuit Symbol Function of Component
/s A transducer which converts brightness
LDR N !(light) to resistance (an electrical
E— ——.property).
N LDR = Light Dependent Resistor
1A transducer which converts temperature
Thermistor % (heat) to resistance (an electrical
\property):
Logic Gates

Logic gates process signals which represent true (1, high, +Vs, on) or false (0, low,
0V, off).

For more information please see the Logic Gates page.

There are two sets of symbols: traditional and [EC (International Electrotechnical
Commission).

Gate Traditional IEC Symbol Function of Gate
Type Symbol
A NOT gate can only have one
input. The 'o' on the output means
=1 'not'. The output of a NOT gate is
NOT — O— the inverse (opposite) of its input,
so the output is true when the
input is false. A NOT gate is also
called an inverter.
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AND

NAND

NOR

EX-OR

EX-
NOR

—1 &

o8

sje

An AND gate can have two or
more inputs. The output of an
AND gate is true when all its
inputs are true.

A NAND gate can have two or
more inputs. The 'o' on the output
means 'not' showing that it is a
Not AND gate. The output of a
NAND gate is true unless all its
inputs are true.

An OR gate can have two or more
inputs. The output of an OR gate
is true when at least one of its
inputs is true.

A NOR gate can have two or
more inputs. The 'o' on the output
means not' showing that it is a
Not OR gate. The output of a
NOR gate is true when none of its
inputs are true.

An EX-OR gate can only have
two inputs. The output of an EX-
'OR gate is true when its inputs are
‘different (one true, one false).
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TOM TAT PHAN NGUPHAP DANH CHO TIENG ANH
CHUYEN NGANH

THE ACTIVE AND PASSIVE SENTENCES

(cau chu dong va cau bi dong)

Identification (nhan biét):
- Active sentences (cau chua dong): Mr. Son teaches English.
- Passive sentences (cau bi dong): English is taught by Mr. Son.
Usages (cach dung).
Mu6n chuyén mot cau tir cau chit dong sang cAu bi dong ta thuc hién cic budc
sau:
Active: S \Y @)

Passive: SK by agent or doer (ngudi lam)

Form (cong thuc)

S + BE + Vpi (+ BY OBJECT)

% Lay tan nglt cua cau chu dong lam chi ngit cua cau bi dong .

% Néu c6 trg dong tir trong cau chu dong, ta hdly dit nhitng tro dong tr d6
lién ngay sau cht ngit mai.

s Thém tir “be” sau trg dong tir hay cac tro dong tir cing mot hinh thiic
v6i dong tur chinh trong cau chu dong.

s Dat dong tir chinh trong cau tac dong sao cho trg dong tir va cac dong
tir be & hinh thitc qua khit phan tur.

% Dat chu ngit ctia cau chu dong sau dong tir trong cau bi dong véi gidi tir
by di trudc (cling c6 thé bo hant néu né khong quan trong hoidc duoc
hiéu ngam

1. Simple present tense (thi hién tai don)

Subject + am/is/are + Past
participle

Qithiert + ‘m nntlien’t!/ aren’t + P .,
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Example:
Active: Anna write a letter.
Passive: A letter is written by Anna.

2. Present continuous tense (thi hién tai ti€p dién)

Subject + am/is/are being+ P 1
Subject + ‘m not/isn’t/ aren’t being + P .
Am/is/are + Subiect + beina Pu?

Example:
Active: The factory is recruiting new employees
Passive: New employees are being recruited by the factory

3. Past simple tense (thi qua khi don)

Subject + was/were + P
Subject + wasn’'t/ weren’t + P u.
Was/ were + Subject+ Pu ?

Example:
Active: John Loggies'Baird-invented télevision'in 1925
Passive: television was invented by John Loggies Baird in 1925
(ti vi duoc John Loggies Baird phdt minh vao nam 1925)

4. Past continuous tense (thi qua khi tiép dién)

Subject + was/were being P
Subject + wasn't/ weren’t being P u.
Was/ were + Subiect beina + Pu?

Example :
Active: Rescue workers were delivering relief in Afghanistan
Passive: Relief was being delivered by rescue workers in Afghanistan.

5. Present perfect tense (thi hién tai hoan thanh)

Subject + has/have +been + P
Subject + hasn’t/haven’t + been + Pu.
Has/have + S been + P ?

Example:

Active: Many local people have witnessed this event.
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Passive: This event has been witnessed by local people.
(nhiéu nguoi ddn dia phuong dd timg chiing kién su kién nay)
6. Past perfect tense (thi qua khir hoan thanh)

Subject + had +been + P
Subject + hadn’t + been + Pu.
Had + Sbeen + P1i?

7. Simple future tense (thi tuong lai don)

Subject + will/shall +be + Pu
Subject + won’t/shan’t + be + Pu.
Shall/will + S been + P ?

Example:
Active: In the future, modern machines will replace human operators
Passive: In the future, human operators will be replaced by modern
machines (nguoi van hanh sé duoc:thay thé bang cdc mday méc hién dai)

8. Near future tense (thi tuong lai gan)

Subject + am/is/are going to be + Py
Subject + ‘mnot/isn’t/aren’t going to + be + Pu.
Am/is/are + S aoina to be + Pu?

Example:
Active: Scientists are going to complete this project by 2008
Passive: This project is going to be completed by scientists by 2008.
(du an nay sé duogc cdac nha khoa hoc hoan thanh trudc ndam
2008)
9. Modal verbs (cac dong tir Khuyét thiéu)

Subject + can/must/have to/may be + Pu

Subject + can’t/mustn’t/ don’t(doesn’t) have to/may not + be + Pu.
Can/must/may + Sbe + Pu?

Do/does + S + have to be Pu?

This program can meet demands.
Demands can be met by this program

(cdc nhu cdu cé thé duoc chuong trinh nay dap 1ing)
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@® Notice (chi y)

% Ta c6 thé bd by me, by him, by her, by it, by us, by you, by them, by
someone, by somebody, by people trong cac bi dong néu khong muon
néu rd tac nhan, hoac thay khong quan trong.

%+ Néu cau bi dong c6 cac trang tir (ngit) chi noi chon thi dat ching trude
(by + tan ngir bi dong).

EX: the police found him in the forest.
He was found in_the forest by police.

% N€u cau cht dong c6 cac trang ngit chi thoi gian thi dat ching sau by +

tan ngir bi dong.
EX: My parents are going to buy a car tomorrow.
A car is going to be bought by my parents tomorrow.

% Néu dong tir co 2 tan ngit thi-.chon mot trong 2 tan ngt lam chu ngit
trong cau bi dong. Tuy nhién, tan ngit vé nguoi or tan ngit thit nhat duogc
uu tién nhiéu hon.

EX: He gave usa book

We were given a book

Or: A book was given us

Exercise 1:
Change the following sentences into passive sentences
1. Somebody has taken my briefcase.
. She had finished her report by noon.
The mad dog bit the little boy.
The police have arrested five suspects.
The doctor ordered him to take a long rest.
Lightning struck the house.
A group of students have met their friend at the railway station.
The didn’t allow Tom to take these books home.
. The teacher won’t correct exercises tomorrow.
10. This is the second time they have written to us about this.

00 NO LR W

11. Mr. Son taught us English for 1 year.
12. They didn’t look after the children properly.
13. Nobody swept this street last week.
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14. People drink a great deal of tea in England

15. People speak English all over the world.

16. Tom was writing two poems.

17. She often takes her dog for a walk.

18. They can’t make tea with cold water.

19. The chief engineer was instructing all the workers of the plant.
20. Somebody has taken some of my book away.

21. They will hold a meeting before May Day.

22. They have to repair the engine of the car.

23. The boys broke the window and took away some pictures.
24. People spend a lot of money on advertising everyday.

25. They may use this room for the classroom.

26. The teacher is going to tell a story.

27. Mary is cutting the cake with a sharp knife.

28. The children looked at the woman with a red hat.

29. She used to pull my hat over my eyes.

30. For the past years, I have'done all my washing by hands.

31. The police haven’t found the murderer yet.

32. They sold one)ofiher-own paintings)at 1,000

33. I will put your gloves back in your drawer.

34. People speak ‘English’in almost’'every ‘corner of the world.
35. You mustn’t use this'machine after5:30p.m

36. Luckily for me, they didn’t call my name.

37. After class, one of the students always erases the chalk board.
38. You must clean the wall before you paint it.

39. The told the new student where to sit.

40. I knew that they had told him of the meeting.

41. Nobody has ever treated me such kindness.

42. No one believes his story.

43. A sudden increase in water pressure may break the dam.

44. We must take goof care of books borrowed from the library.
45. A man I know told about it.

46. We can’t never find him at home for me he is always on the move.
47. They use milk for making butter and cheese.

Exercise 2:
Change following sentences from active to passive (questions form)
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Do they teach English here?

Will you invite her to your wedding party?

Did our English teacher give us some exercises?
Is she going to sing a song?

Have they changed the window of the laboratory?
Is she making big cakes for the party?

Has Tom finished the work?

Are the police making inquires about the thief?

. Must we finish the test before ten?

10. Will buses bring children home?

11. When will you do the work?

12.How many days did she spend finishing the work?
13. What books are people reading this year?

14. How did the police find the lost man?

15. How long have they waited for the doctor?

00N U AW

16. What time can the boys hand in their paper?
17. Why didn’t they help him?

18. Who is giving her flowers?

19. Who looked afterthe, children foryou?

RELATIVE CLAUSES

(ménh dé quan h¢)

I. IDENTIFICATION (XAC PINH):
% Relative clause con dugc goi 1a Adjective clause (ménh dé tinh ngt) vi
né 1a ménh dé phu duoc dung dé bé nghia cho danh tir ditng trudc né
(tién ngir).
% Relative clause duoc noi v6i ménh dé chinh bdi cic dai tir quan hé
Who, Which, Whose, That or cic trang tir quan h¢ When, Where, Why.

% Vi tri: Relative clause ding sau cdc danh tir ma n6 b6 nghia.
II. CLASSIFICATION (SU PHAN LOAI)
C6 hai loai ménh dé thudng dung:
1. Defining relative clauses (ménh dé quan hé xac dinh):

B MON NGOA) NGU= DHSKT HUNG YEN Page 87

Download Ebook Tai: https://downloadsachmienphi.com



Tron Bo SGK: https://bookglaoknoa.com

English for electrical and electronic engineering

- Ménh dé nay mo ta cho danh tir ding truéc né dé phan biét né véi
céc danh tir ciing loai khac. Mot ménh dé loai nay can thiét dé hiéu o
danh tir (cht ngit).

The man who told me this refused to give me his name

“who told me this” 12 ménh dé quan hé. Néu chiing ta bo cau nay thi
nghia cta cau khong r6 rang, ching ta khong biét dang néi vé ai. Chi y la:
khong dung d4u phdy giita mot danh tir vd mot ménh dé quan hé.

- Meénh dé quan hé xdc dinh theo sau thuong 1a the+ Noun, ching
cling c6 thé duoc st dung véi cong thitc a/an+ N khong can c¢6 THE
va cac dai tr bat dinh

All, none, anybody, somebody, those....

Cac tu trén thinh thoang xdc dinh danh tir va cac dai tir theo cach gian
ti€p. Cac danh tur/dai tur trong truong hop dé thuong 1a tan nglt cua dong tir or
gidi tu:

[ met someone who said he knew you.

The guidebook is about devices which _are necessary for our

work.
Thinh thoang cdc ménh dé nay duogc tich ra tir danh tlr/ dai tir baing mot
tr or cum tur.

[ saw"Somiething in the paper which interest you.

Nhung binh thudng Relative clause c6 thé duoc thay thé truc ti€p sau
dai tir/danh tir cia ching.

The noise that he makes woke everybody up.

She was annoyed by something that I had said.

2. Non-defining relative clause
- Meénh dé quan hé khong xdc dinh duoc thay thé sau cdc danh tir ma
da xac dinh cu thé roi. Do d6, ching khong xdc dinh danh tir nhung it
khi thém mot thong tin vao danh tir, vi ménh dé chinh da duoc hiéu du
nghia roi.
- Khong giong nhu ménh dé xdc dinh, chiing khong can thiét trong
cau va co thé bi loai bd van khong khong gay ra su xdo tron ( hiéu

nham).
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- Meénh dé khong x4c dinh dugc ngian ménh dé chinh bing cac phiy.
Cic dai tir c6 thé khong bao gid bi loai bo trong ménh dé khong xéc
dinh.

hon 1a van viét.

their....... hodc tén riéng.

That man, whom you saw yesterday, is Mr. Smith.

This is Mrs. Jones, who helped me last week.

Anna, whose sister I know, has won an Oscar.

III. USAGES (cach dung)

Cau tric ciia ménh dé khong xdc dinh ding phd bién trong véan viét

Truéc cdc danh tur thuong cé: this, that, those, these, my, his,

. ] Adver | Adverb
Subjec | Objec Adverb
. b of s of
t t Possessiv | s of
) N time ( | place (
(chu (tan € . _ reason
- - — thoi Noi .
ngu) ngu) (sG huu) _ . (ly do)
gian) chén)
For Who | Whom Whose When | Where Why
person | That That
For Which | whieh—{--Ofwhieh When | Where Why
object
That that
S
1. Who:
= Who la dai tr quan hé chi ngudai (relative clause).
= Who ding sau chu ngt chi nguoi va lam chu ngt cho dong tir
ding sau no. (Subject)
The man who robbed you has been arrested.
The is the girl who has won the medal.
Peter, who had been driving all day, suggested stopping at
the next town.
I’ invited Ann, who livesQ in the next flat.
2. Whom:

= Whom la dai tir quan hé chi nguoi.
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= Whom ding sau chl ngit chi nguoi va lam tan ngit cho dong tur ding
sau no. (Object)

The woman whom you saw yesterday is my aunt.

The boy whom you are looking for is Tom.

She introduced me to her husband, whom I hadn’t met before.

Peter, with whom I play tennis on Sundays, was fitter than me.

The girls_whom _he employs are always complaining about their
pay.
3. Which:
= Which 1a dai tir quan hé chi vat.

w= Which ding sau tan ngit chi vat va lam chu ngi (S) hoac tan ngit (O)
cho dong tur diing sau no.
The subject which you are studying is difficult.
This is the book witich I like best.
His house, for which he paid £10,000, is now worth
£50,000.

This machine,.which) I chave)looked for (20 years, is still working

perfectly.

The dress whgich I bought yesterday is very beautiful.
4. That
= That la dai tir quan hé dung chung cho ca nguai 1an vat.
= That c6 thé dung thay thé cho WHO, WHOM, WHICH trong ménh
dé quan hé Defining relative clause (MDQH xéc dinh)
That is the bicycle that belongs to Tom.

My dad is the person that I admire most.

I can see a girl and her dog that are running in the park.

S. Whose
= Whose la dai tir quan hé chi nguoi.
= Whose ding sau chu ngit va thay th€ cho tinh tir s¢ hitu truéc danh
tu, whose cling duoc dung cho vat (= of which)
= Whose luon di kem véi mot danh tur.

The boy whose bicycle you borrowd yesterday is Tom.

John found a cat whose leg was broken.
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The film is about a spy whose wife betrays him.

This is George, whose class you are teaching English,

Mr. John, whose children are grown up, was retired last year.
6. When
= When la trang tir quan hé chi thoi gian.

= When diing sau cht ngit chi thoi gian.
May day is the day when people hold a meeting.

That was the time when he managed the company.

I'’ll never forgot the year when I was a freshman.

7. Where
= Where la trang tir quan hé chi noi chon.
= Where ding sau cac cht ngit chi noi chon.
= Where dugc diing dé thay thé cho AT/ON/IN+ WHICH,; THERE.

That’s a place where I was born.

Hanoi is the place where there are elegant people.

Do you know the city where has the longest bridge in the world?
8. Why:
= Why la mot trang tir quan hé chi thoi gian.
w= Why ding sau tién ngtt “THE REASON”
= Why duoc dung dé thay thé cho “FOR THE REASON”

Please tell me the reason why you are so late.

He told me the reason why he had been absent form class

the day before.

“That’s why you go away” is a song by MLTR.

Exercises:
1. The last record, the record was produced by this company, became a
gold record.
2. Checking account, the checking account requires a minimum balance,
are very common now.
3. The professor, you spoke to the professor yesterday, is not here today.
4. John, John's grade are the highest in the school, has received a

scholarship.
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5. Philips bought a camera. The camera has three lenses.

6. Frank is a man. We are going to nominate Frank to the office of
treasurer.

7. The doctor is with a patient. The patient’s leg was broken in an accident.

8. Jane is a woman. Jane is going to China next year.

9. Janet wants a typewriter. The typewriter self-corrects.

10. This book, I found the book last week, contains some useful
information.

11. Mr. Bryant, Mr. Bryant's team has lost the game, looks very sad.

12.James wrote an article. The article indicated that he disliked the
president.

13.The director of program, the director graduated from Harvard
University, is planning to retire next year.

14. This is a book. I have been looking for this book all year.

15. William, William’s brother us a-lawyer, wants to become a judge.

16. She is the most intelligent woman.'I've ever met this woman.

17. This doctor is famous. You invited him yesterday.

18. Do you know the music? It is playing on the radio.

19. The police want to, know; the hotel.-Mr/ Foster stayed there two weeks
ago.

20. The examination lasted two days. I was successful in this examination.

21. These children are orphans. She is talking care of these children.

22.The two young men are not good persons. You are acquainted with
them.

23.1 have not decided the day. I'll go to London on that day.

24. He doesn’t want to sell the house. He was born in this house.

25.The airport is the most modern one. We are going to arrive at this
airport.

26. We enjoy the city. We spent our vacation in this city.

27.One of the elephants had only one tusk. We saw these elephants at the
Z00.

28.11ook at the noon. It was very bright that evening.

29. My dad goes swimming everyday. You met him this morning.

30. The man is my father. I respect this man most.
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31. Please post these letters. I wrote them this morning.

32. The building is the church. Its town can be seen from afar.

33. Mary and Margaret are twins. You meet them yesterday.

34.T'll introduce you to the man. His support is necessary for your project.

35. They are repairing the tubes. Water is brought into our house through
the tubes.

36. In the middle of the village there is a well. The villagers take water from
this well to drink.

37.This is a rare opportunity. You should take advantage of it to get a better
job.

38. The boy is my cousin. You made fun of him.

39. A man answered the phone. He said Tom was out.

40. She could not come to the party, that party was held marvelously by
James.
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