PHYSICAL WORLD AND UNITS & DIMENSIONS
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The dictionary definition of physics is “the study of matter, energy, and the interaction between them”, but what
that really means is that physics is about asking fundamental questions and trying to answer them by observing
and experimenting.

Physicists ask really big questions like:

How did the universe begin ?

How will the universe change in the future ?

How does the Sun keep on shining ?

What are the basic building blocks of matter ?

If you think these questions are fascinating, then you’ll like physics.

What do Physicists do ?
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Many physicists work in ‘pure’ research, trying to find answers to these types of question. The answers they
come up with often lead to unexpected technological applications. For example, all of the technology we take for
granted today, including games consoles, mobile phones, mp3 players, and DVDs, is based on a theoretical
understanding of electrons that was developed around the turn of the 20th century.

Physics doesn’t just deal with theoretical concepts. It’s applied in every sphere of human activity, including:

Development of sustainable forms of energy production

Treating cancer, through radiotherapy, and diagnosing illness through various types of imaging, aall based
on physics.

Developing computer games

Design and manufacture of sports equipment

Understanding and predicting earthquakes

In fact, pretty much every sector you can think of needs people with physics knowledge.

What about mathematics ?

Many apparently complicated things in nature can be understood in terms of relatively simple mathematical
relationships. Physicists try to uncover these relationships through observing, creating mathematical models,
and testing them by doing experiments. The mathematical equations used in physics often look far more complicated
than they really are. Nevertheless, if you are going to study physics, you will need to get to grips with a certain
amount of maths.
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(ii) Physical provides systematic answer to our queries about the physic mena on the basis of logical reasoning and
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The universal is far too complex to comprehend all at once. It is therefore, convenient to look at the different aspect

of the behaviour of the universe through different approaches. Each one of these leads to a simpler way of
understanding. We call each of these units as a discipline/subject of science.

experimentation, is called the scientific method.
J
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SCOPE AND EXCITEMENT OF PHYSICS
The scope of physics is very large. Physics deals with a wide variety of disciplines such as mechanics, heat and
light. Study of mechanics helps us to know the forces involved in the flight of a bird, walk of a man and so on.
The study of heat helps us to know the rise and fall of temperatures, working of heat engines and so on. Electricity
helps to understand the basic principles involved in generators and motors. The exciting discipline of modern
physics takes us into the microscopic world of atoms and electrons.
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The distribution of charges proposed by Thomson in his model was tested by Ernest Rutherford in 1909 by using
subatomic projectiles to bombard a target of atoms. These projectiles, called alpha (o) particles, were identified as
one of the products of radioactivity.

Rutherford’s famous a-particle scattering experiment is represented in the figure above. A stream of high energy
a-particles from a radioactive source is directed at a thin foil (thickness-100 nm) of gold metal (having a circular
fluorescent zinc sulphide screen round it). Whenever an a-particle strikes the screen, a tiny flash of light is
produced at that point.

PHYSICS IN RELATION TO SCIENCE, SOCIETY AND TECHNOLOGY

Among the various disciplines of science, the only discipline which can be regarded as being most fundamental

is physics. It has played a key role in the development of all other disciplines.
1. PHYSICS IN RELATION TO CHEMISTRY

The study of structure of atoms, radioactivity, X-ray, diffraction, etc., in physics has enabled chemists to rearrange
elements in the periodic table and to have a better understanding of chemical bonding and complex chemical

structures.
2. PHYSICS IN RELATION TO BIOLOGICAL SCIENCE

The optical microscopes developed in physics are extensively used in the study of biological samples. Electron
microscope, X-rays and radio isotopes are used widely in medical sciences.
3. PHYSICS INRELATION TOASTRONOMY

The giant astronomical telescopes and radio telescopes have enabled the astronomers to observe planets and
other heavenly objects.
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4. PHYSICS RELATED TO MATHEMATICS
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FUNDAMENTAL FORCES 1IN NATLIRE
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NATURE OF PHYSICAL LAWS
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Physicists explore the universe. Their investigation, based on scientific processes, range from particles that are
smaller than atoms in size to starts that are very far away. In addition to finding the facts by observation and
experimentation, physicists attempt to discover the laws that summarise (often as mathematical equations) these
facts.

In any physical phenomenon governed by different forces, several quantities may change with time. A remarkable
fact is that some special physical quantities, however, remain constant in time. They are the conserved quantities
of nature. Understanding these conservation principle is very important to describe the observed phenomena

quantitatively.

CONSERVATION LAWS IN PHYSICS

During the study of various physical processes, we find that certain quantities remain constant over time. This
constancy of a physical quantity over time under certain conditions, within an isolated system, is called a
conservation law. For example, we have conservation laws for energy, linear momentum, angular momentum,
charge, etc. The law of conservation of energy may be stated as follows.

“ For an isolated system, the total energy of the system remains constant”.

The number of interactions that occur in the system has no consequence on the total energy of the system. The
conservation laws are very basic and their existence is taken valid for any isolated physical system. During any
physical process, if there appears a violation of any of the conservation laws, then the scientists conclude that the

fault lies elsewhere. The search then begins for a “missing quantity” to conserve the law.

In the case of f-decay, scientists found that while explaining the phenomenon, they observed violations of
conservation laws of linear momentum, angular momentum and energy. To satisfy these conservation laws, it was
postulated( by Pauli in 1930) that there should exist one more particle along with f-particle during the decay
process. This particle was named ‘neutrino’ which was supposed to carry the missing linear momentum, angular
momentum and energy. Neutrino was later discovered experimentally in 1956 (by Frederic Reines and Clyde

Cowan).
Conservation laws are a source of deep insight into the simple regularity of nature and are considered as the most

fundamental among physical laws. As we sail on the physica ocean, conservation laws are the navigators!
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