
En g in eerin g  Pr o fessio n

Engineering, in its broadest sense, is that branch of human endeavour by 
which the forces of the nature are brought under human control and the 
properties of matter made useful in structures and machines.

Man, described by Carlyle as a "tool using animal", gradually developed 
from barbaric savagery because of his capacity to fashion tools and later to 
construct primitive buildings.

The word "engineer" has been applied since the 12th century in Europe to 
the builders of fortifications and ingenious weapons.

What engineers do.
Professional engineers work with materials, energy, manpower, finance and 
technology. They are employed in applied research, in design and develop
ment, in manufacture and production, in the planning and commissioning of 
equipment and in site and plan supervision. Engineers require a wide range 
of skills and must be adaptable, imaginative and aware of the practical 
aspect of their work. Job satisfaction among professional engineers is high, 
because they can follow projects through from design and planning to com
pletion.

Engineering today requires a "system's approach where the total product 
is designed as a coherent entity. Technological advances can only be prop
erly exploited using a team in which each specialist is aware of the problems 
and solution techniques available to colleagues. There is no room for the 
water- tight divisions, which used to separate the traditional branches of 
engineering, in designing a typical oil-platform we find engineers working 
together to optimise the inter-relationships of the structure, the gas turbines 
driving electrical generators, the motors, which drive oil and mud pumps, 
control gear for drilling and pumping, communication networks and safety 
systems. Any interactions, which might cause pollution, electrical hazard or
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explosion, must be analysed and eliminated. In fact, many of the methods 
used by individual specialists are closely related mathematically and benefit 
from cross-fertilization in use. Such co-operation is readily achieved when 
these engineers have all been taught side by side.

The rate of change of technology is so rapid that integrated departments, 
which stress the uniform nature of engineering, are now recognised as the 
most appropriate basis for teaching engineering. A broad understanding of 
their subject assists engineers in their professional careers, especially in their 
capacity as managers. Students here gain insight into the whole range of 
engineering disciplines in addition to developing a recognised specialism.

Mechanical Engineering: The branch of engineering that deals with 
machines and their uses.

Mining and Metallurgy: The branch of engineering that deals with extract
ing materials from the earth and refining them. It is also concerned with the 
design, construction and maintenance of all mechanisation equipment used 
in mines and quarries.

Chemical Engineering: It has been defined as the design, construction and 
operation of plant and of works in which matter undergoes a change of state 
and composition. In other words it deals with processes involving reactions 
among the elements, the basic natural substances.

Electrical and Electronic Engineering: The branch of engineering that deals 
with the effects and processes resulting from the behaviour of tiny particles 
of matter called electrons.

Nuclear Engineering: A modern branch of engineering that deals with the 
design, construction and operation of nuclear power stations, nuclear reac
tors for research, plant for the production and processing of fuel for nuclear 
reactors etc. etc. More specifically it deals with processes resulting from the 
break-up of some particles of matter.

Aerospace Engineering: It deals with the flight in the earth's atmosphere or
in space.

Marine, naval engineering: It deals with the design, construction, operation 
and maintenance of all types of ships
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1. Should the nature of engineering be uniform, and if so why?
2. What does a modern engineer work with?
3. When was the word "engineer' first applied?
4. How can technological advances best be exploited?

Glossary:
Capacity=7he amount that can be 
contained; volume

Coherent=a) Having the same fre
quency and the same phase or a fixed 
phase difference
b) Capable of logical and consistent 
speech, logical

Coherence^another word for cohe
sion =consistency

Commission=a) supply b)The fee 
allotted to an agent for services ren
dered c) the state o f being charged 
with specific duties or responsibilities

Endeavour=T/y to do something, 
the effort to do something

Fashion=To give a particular form, 
make suitable or fitting

Fortifications=Works used to fortify 
a place with walls etc.

Hazard=danger

Cross fertilization=Fertilization by 
the fusion o f male and female 
gametes from different individuals of 
the same species

lntegrate=to make into a whole; 
incorporate or be incorporated

Optimize=To take the full advan
tage, to plan or carry out with maxi
mum efficiency

Water tight=not permitting the pas
sage o f water either in or out: a 
watertight boat.2. Without loop
holes: a watertight argument.3. Kept 
separate from other subjects or influ
ences: different disciplines are often 
thought o f in watertight compart
ments



W hat is M ec h a n ic s?

Mechanics can be defined as the science, which describes and predicts the 
conditions of rest or motion of bodies under the action of forces. It is divid
ed into three parts: a) mechanics of rigid bodies, b) mechanics of 
deformable bodies, and c) mechanics of fluids.

The mechanics of rigid bodies is subdivided into statics and dynamics, 
the former dealing with bodies at rest, the latter with bodies in motion. In 
this part of the study of mechanics, bodies are assumed to be perfectly rigid. 
Actual structures and machines, however, are never absolutely rigid and 
deform under the loads to which they are subjected. But these deformations 
are usually small and do not appreciably affect the conditions of equilibrium 
or motion of the structure under consideration. They are important, though, 
as far as the resistance of the structure to failure is concerned, and are stud
ied in mechanics of materials, which is a part of the mechanics of 
deformable bodies. The third division of mechanics, the mechanics of fluids, 
is subdivided into the study of incompressible fluids and of com pressible 
fluids. An important subdivision of the study of incompressible fluids is 
hydraulics, which deals with problems involving water.

Mechanics is a physical science, since it deals with the study of physical 
phenomena. However, some associate mechanics with mathematics, while 
many consider it as an engineering subject. Both these views are justified in 
part. Mechanics is the foundation of most engineering sciences and is an 
indispensable prerequisite to their study. However, it does not have the 
empiricism found in some engineering sciences, i.e., it does not rely on 
experience or observation alone; by its rigor and the emphasis it places on 
deductive reasoning it resembles mathematics. But again, it is not and 
abstract or even a pure science; mechanics is an applied science. The pur
pose of mechanics is to explain and predict physical phenomena and thus to 
lay the foundations for engineering applications.



18 An Approach to Technical English

Exercise:
Complete the table:
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Discussion:
1. Is there a relationship between mechanics and mathematics?
2. Does mechanics rely on experience or observation?
3. What does mechanics focus on?
4. Are structures and machines absolutely rigid?

Glossary:
Rigid—not bending, physically inflex
ible or stiff

Deform-m ake or become distorted, 
disfigure

Applied science=the opposite of 
pure science; related to or put to 
practical use

Dispense=to give out or distribute 
in portions; to exempt or excuse 
from a rule or obligation

Abstract-having no reference to 
material objects; not concrete, not 
applied or practical, theoretical

Pure science—studied in its theoret
ical aspects rather than for its practi
cal applications

Application=the act o f applying to a 
particular purpose or use

Com press=squeeze together or 
compact into less space

Rigor—a state o f rigidity in reaction 
to sudden shock

Deduct=fo take away or subtract

Deduction=the process of reason
ing typical of mathematics and logic, 
whose conclusions follow necessari
ly from their premises
Fail/faiiiire=stop operating or work
ing properly

Equilibrium=a stable condition in 
which forces cancel one another
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K in em atics

Kinematics is the study of how things move, using words, diagrams, num
bers, graphs and equations.

Let's have a look at the language of kinematics, which describes the 
motion of objects. The motion of objects can be described by words such as 
distance, displacement, speed, velocity, and acceleration. These mathemat
ical quantities can be divided into two categories: vectors or scalars.
• Scalars are quantities, which are fully described by a magnitude alone.
• Vectors are quantities, which are fully described by both a magnitude and

a direction.
• Distance is a scalar quantity, which refers to "how much ground an object

has covered" during its motion.
• Displacement is a vector quantity, which refers to 'how far out of place 

an object is'; it is the object's change in position.
• Speed is a scalar quantity and describes how fast something is moving. 

Simple example would be when you look at your car's speedometer 
while you are driving. This tells you the speed at which you are driving 
but not the direction in which you are traveling.

• Velocity is a vector quantity, very similar to speed except that it involves 
a direction as well as speed. To determine the velocity of an object, you 
would need to know the object's speed and direction.

• Acceleration is a vector quantity and is defined as the change in velocity 
over time. Since acceleration involves a change in velocity, an object 
might be accelerating even though its speed is constant. This is because 
velocity involves both speed and direction. So a changing velocity does 
not have to necessarily involve a change in speed. It could just involve a 
change in direction. For example, consider a car moving at a constant 
speed of 55 mph while turning in a circle. The car's velocity is not con
stant, even though the speed is constant. This is because the direction of



22 An Approach to Technical English

motion is constantly changing while the car is turning. Since the direction 
is changing, even though the speed is not, the velocity is changing. As a 
result, the car is accelerating, even though it is neither speeding up nor 
slowing down. The car is accelerating because its velocity is changing.

Some more Definitions
• The term inertia refers to the apparent resistance a body offers to 

changes in its state of motion
• The property of matter that manifests itself as inertia is called mass
• The weight of a body is the force with which gravity pulls it toward the 

centre of the earth.
• Forces

A force is any influence that can cause a body to be accelerated.
A force can most easily be described as a push or a pull. When a force 
is applied to an object, the velocity of that object changes. This change 
in velocity constitutes acceleration. So, forces are tied to accelerations. 
Galileo and Newton were scientists who developed our understanding 
of forces.
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Exercise:
Match the words on the right with the definitions on the left

1. Speed a. The change in velocity over time
2. Acceleration b. The influence that causes the body to accelerate
3. Vector c. You need to know the object's speed and direction
4. Force d. It describes how fast something is moving
5. Velocity e. It describes how far out of place an object is
6. Displacement f. A quantity described by a magnitude alone
7. Distance g. A quantity described by a magnitude and a direction
8. Scalar h. "How much ground an object has covered" during its motion



New to n  s Law s o f  Mo t io n

1. First Law of Motion

An object that is at rest will remain at rest unless a nonzero net (or total) 
force is exerted on it.

This one is fairly easy to believe and sounds intuitive enough. However, the 
next part of the first law might sound less plausible. Simply stated, an object 
moving at a constant velocity will continue to move at a constant veloc
ity (moving at a constant speed and in a straight line) unless a nonzero 
net (or total) force acts upon the object.

Recall that constant velocity means that the object is moving at a constant 
speed and in a constant direction.

Let's think of a car rolling in a straight line while in neutral. Will the car 
roll in a straight line at a constant speed forever? According to Newton's first 
law, the car will slow down because there is a nonzero net force acting on 
the car; and this force is friction.

2. Second Law of Motion

The relationship between an object's mass m, its acceleration a, and the 
applied force F is F=ma. Acceleration and force are vectors; in this law 
the direction of the force vector is the same as the direction of the accel
eration vector

Simply stated, a force causes an object to accelerate. Whenever you see 
an object accelerating, there must be an external force acting on the object, 
because, as stated in Newton's first law, objects move at a constant veloci
ty unless acted upon by an outside force.
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Mathematically, Newton's second law of motion can be expressed by 
the following formula: a=F/m, where a= acceleration, F= force, and 
m= mass

What this formula tells us is that force causes an object to acceler
ate. It also tells us that the acceleration an object feels, in response to 
an applied force, does not solely depend on the amount of force 
applied. It also depends on the mass or inertia of that object. It also tells 
us that the more mass an object has, the less it accelerates in response 
to an applied force. For instance, if I apply the same force to a cotton 
ball and an elephant, the cotton ball would experience a greater accel
eration than the elephant, because the elephant has much more mass or 
inertia.

3. Third Law of Motion

Newton's third law of motion states that whenever a force is exert
ed , an equal and opposite force arises in reaction to this force. In 
other words, every force has an equal and opposite reaction force.

For example, when you push on a wall, the wall will also push back on 
you with an equal and opposite force. Some of you might be wondering 
why you don't move backwards even though the wall is pushing you 
backwards. The reason why you don't move backwards is because stat
ic friction is pushing you back with an equal amount of force to the right 
so that you don't move anywhere.

Glossary:
Constant=fixed, invariable, unchang
ing / continual/ a specific quantity that 
is always invariable: the velocity of 
light is a constant

Form uIa=a general relationship, 
principle or rule stated, often as an 
equation in the form of symbols

Friction-a  resistance encountered 
when one body moves relative to 
another body

Exert—to use forcefully or effectively/ 
to apply/ to make a strenuous effort

Plausible-apparently reasonable, 
valid, trustworthy

Intuitive=intuition: instinctive knowl
edge, unjustified belief


