An Introduction to Physics and its

Branches

Exercise

Section I: Multiple Choice Questions

1. The statement “If I do not study for this test, then I will not get good

grade” is an example of:

A) Theory B) Observation
C) Prediction D) Law
2. The working of refrigeration and air conditioning involves:
A) Electromagnetism B) Mechanics
C) Thermodynamics D) Climate science

3. A user-friendly software application of smart phone use:

A) Laser technology B) Information technology

C) Medical technology D) Electronic technology
4. Physics is a branch of:

A) Social science B) Life science

C) Physical science D) Biological science

5. The color of a door is brown. It is an example of:
A) Observation B) Hypothesis
C) Prediction D) Law
6. The branch of physics that deals with the behavior of microscopic
particles is:
A) Electricity B) Magnetism
C) Quantum Mechanics D) Optics



7. Which branch of physics deals with transmission and control of sound?
A) Astronomy B) Cosmology
C) Acoustics D) Optics
8. What is the ultimate truth of a scientific method?
A) Hypothesis B) Experimentation
C) Law D) Theory



Section II: Short Answer Questions

1. What is the relationship between experiment and a hypothesis?

Ans. A hypothesis is a possible explanation or prediction about a phenomenon.

An experiment is performed to test whether the hypothesis is correct or not. If

experimental results agree with the hypothesis, it is supported; otherwise, it is

rejected or modified. Thus, experiments are used to verify hypotheses.

2. What is meant by interdisciplinary fields? Give two examples.

Ans. Interdisciplinary fields are areas of study that combine knowledge from

different branches of science. These fields help solve complex problems by using

concepts from multiple disciplines.

Examples:

» Biophysics (Biology + Physics)

» Environmental science (Physics + Chemistry + Biology)

3. Distinguish between a theory and a law of Physics.

Ans.

Theory

Law

A theory is a well-tested explanation
that tells why a phenomenon occurs.

A law is a scientific statement that
describes what happens in nature.

A theory is developed from repeated
experiments and observations.

A law is based on consistent and
repeated experimental results.

A theory can be modified or
improved if new evidence is found.

A law usually remains unchanged
under the same conditions.

A theory explains the cause or
mechanism behind a phenomenon.

A law expresses a relationship
between physical quantities, often in
mathematical form.

An example of a theory is the theory
of relativity.

An example of a law 1s Newton’s
laws of motion.




4. What is the basis of laser technology?

Ans. Laser technology is based on the principle of stimulated emission of
radiation. In this process, atoms emit light of the same wavelength and phase,

producing a highly focused and coherent beam of light.
5. What is falsifiability concept? How is it important?

Ans. Falsifiability means that a scientific idea or hypothesis must be testable and
capable of being proven wrong. It is important because it ensures that scientific

knowledge is based on evidence and can be tested through experiments.

6. What is the difference between classical mechanics and quantum

mechanics?
Ans.

Classical Mechanics Quantum Mechanics
Classical mechanics deals with the Quantum mechanics deals with the
motion of large objects that can be behavior of very small particles such
seen easily. as atoms and electrons.

Quantum mechanics gives
probabilistic results based on
probability.

Classical mechanics gives definite
and predictable results.

Quantum mechanics follows
principles like wave-particle duality
and uncertainty principle.

Classical mechanics follows
Newton’s laws of motion.




Section II1: Extensive Answer Questions

1. What is scientific method? Describe its main steps with examples.

Ans.

Scientific Method

The scientific method is a systematic process used by scientists to study natural

phenomena and solve problems through observation, experimentation, and

logical reasoning. It helps in developing reliable and accurate scientific

knowledge.
Main Steps of Scientific Method

i.

.

iil.

iv.

Observation

Observation is the first step in the scientific method. It involves carefully
watching or measuring a phenomenon using senses or instruments.
Example:

A student observes that water starts boiling when heated.

Hypothesis

A hypothesis is a possible explanation or prediction about a phenomenon
based on observation.

Example:

Water boils because heat increases the motion of its particles.
Experimentation

In this step, experiments are performed under controlled conditions to test
the hypothesis.

Example:

Heating water and measuring its temperature using a thermometer.

Data Collection and Analysis

The results obtained from experiments are recorded and analyzed to check

whether they support the hypothesis.



v. Conclusion

If the experimental results agree with the hypothesis, it is accepted. If not,

the hypothesis is rejected or modified.

vi. Theory or Law Formation

After repeated verification, a hypothesis may develop into a scientific

theory or law.

» A theory explains why something happens.

» A law describes what happens, often in mathematical form.

2. Differentiate the terms, science, technology and engineering with

examples.
Ans.
No. Science Technology Engineering
: : : Engineering is the
Science is the study | Technology is the

1 of natural laws and
phenomena.

practical application of
scientific knowledge.

process of designing
and building useful
systems.

Science focuses on
2 | understanding how
things work.

Technology focuses on
using knowledge to
create tools and
devices.

Engineering focuses
on solving real-world
problems through
design.

Science involves
3 | observation and
experimentation.

Technology involves
development of
machines and tools.

Engineering involves
planning, designing,
and construction.

Example: Study of
4 | motion and energy.

Example: Mobile
phones and computers.

Example: Construction
of bridges and
machines.

3. What are the main branches of Physics? State briefly.

Ans. Physics is divided into different branches based on the areas of study. Each

branch deals with a specific type of physical phenomenon.




Main branches of Physics:

i.

ii.

jii.

iv.

vi.

vii.

Mechanics

Mechanics is the branch of physics that deals with the study of motion,
forces, and energy of objects. It explains how objects move and interact.
Thermodynamics

Thermodynamics is the study of heat, temperature, and energy transfer. It
explains how heat energy is converted into other forms of energy.
Electromagnetism

Electromagnetism deals with electric and magnetic fields and their
interactions. It explains the behavior of electric currents and magnetic
forces.

Optics

Optics is the study of light and its properties, such as reflection, refraction,
and dispersion.

Acoustics

Acoustics is the branch of physics that deals with the study of sound, its
production, transmission, and effects

Quantum Mechanics

Quantum mechanics deals with the behavior of very small particles such
as atoms and electrons.

Nuclear Physics

Nuclear physics studies the structure and behavior of the atomic nucleus

and nuclear reactions.



