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Chapter: 9
Nature of Science and Physics

Short Response Questions

Q1. Define the following branches of physics: Biophysics, Astrophysics, Optics,
Relativistic Mechanics, Nuclear Physics, Acoustics, Computational Physics. Define
the terms theory and law. Also give two examples of each.

Ans:

e Biophysics: Itis the study of various characteristics and systems of the living body,
including blood flow dynamics and radiation effects in diagnostics.

e Astrophysics: This branch focuses on the physical nature of stars, planets, and
other celestial bodies, applying the laws of physics to astronomical observations.

e Optics: The study oflight, its interactions with matter, and the construction of
instruments such as lenses.and microscopes that utilize or detect light.

e Relativistic Mechanics: This deals with systems where objects move at speeds
close to the speed of light, using the principles of relativity to explain their behavior.

e Nuclear Physics: It concerns the study of atomic nuclei, including their properties
and behaviors, and the radiation they emit.

e Acoustics: The study of sound production, transmission, and reception.

e Computational Physics: It involves the use of computer simulations and numerical
methods to solve complex physical problems.

Theory and Law:

e Theory: Awell-supported explanation of some aspect of the natural world that is
based on extensive evidence, e.g., the Theory of General Relativity.

e Law: A statement that describes a consistent natural phenomenon, often
summarized mathematically, e.g., Newton's Laws of Motion or Boyle's Law.

Q2. Define Hypothesis?

Ans: A hypothesis is a tentative assumption or explanation made before conducting any
experiments or research. Itis meant to be tested and verified through further investigation
to determine its validity. It serves as a basis for conducting experiments to validate or
refute its claims.

By PrimeStudy primestudy.netlify.app All Rights Reserved.




2|Page

Q3. What is the difference between classical mechanics and quantum mechanics?
Ans: Classical mechanics is the branch of physics that deals with the motion of
macroscopic objects under the influence of forces, such as the movement of cars or
planets. It uses concepts like force, mass, and acceleration. Quantum mechanics, on the
other hand, deals with the behavior of microscopic particles like atoms and photons. It
incorporates the principles of wave-particle duality and uncertainty, explaining
phenomena that classical mechanics cannot, especially at very small scales or very high
energies.

Q4. What determines the validity of a theory?

Ans: The validity of a theory is determined by its ability to consistently explain and predict
natural phenomena through empirical evidence and experimentation. If the theory holds
true across various conditions and is repeatedly supported by experimental results, its
validity is established. Additionally, a theory's ability to make accurate predictions and its
internal consistency play crucial roles in its validation.

Q5. Which part of the study is not handled by the classical study of physics?

Ans: Classical physics does not handle phenomena that occur at very small scales
(atomic and subatomic) or at velocities close to the speed of light. Quantum mechanics
and relativistic mechanics address these areas, as classical physics is not applicable to
the behavior of particles at quantum scales or objects' moving near light speed. For
example, the behavior of electrons and other subatomic particles is governed by the
principles of quantum mechanics, not classical physics.

Long Response Questions

Q1. Discuss the importance of physics in our daily life.

Ans: Physics is fundamental in explaining the natural phenomena around us and has a
significant impact on our daily life. From the simplest tasks to complex technologies,
physics plays a central role. For instance, the functioning of smartphones involves
electromagnetic waves, which are based on the principles of physics. Similarly, vehicles
use mechanics and thermodynamics to convert fuel energy into motion. The principles of
optics explain how we use lenses in glasses, cameras, and microscopes. Also, natural
events, such as the blue color of the sky or the buoyancy of ships, are rooted in physics. By
understanding physics, we improve our daily interactions with technology, natural
phenomena, and the environment. Physics helps us understand not just how things work
but also how to make improvements and innovations in technology.
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Q2. Briefly discuss the importance of physics in other disciplines of science.

Ans: Physics is the foundation upon which other scientific disciplines are built. For
example, in biology, physics explains how blood flows through veins and arteries by
applying the principles of fluid dynamics. In chemistry, the behavior of atoms and
molecules during chemical reactions is governed by the principles of quantum mechanics
and atomic theory. Geology relies on the study of seismic waves, a concept rooted in
physics, to understand earthquakes and the Earth’s internal structure. Astronomy and
cosmology use the laws of physics, such as the theory of relativity, to explain the behavior
of celestial bodies and the universe’s expansion. Thus, physics not only enhances our
understanding of the universe but also makes the study of other sciences possible and
deeper.

Q3. Differentiate the terms 'science’, 'technology’, and 'engineering' with suitable
examples.
Ans:

e Science: Science is the systematic study of the natural world, aiming to understand
the underlying laws of nature. It involves observing, experimenting, and theorizing to
explain how the universe works. An example is physics, which explains the laws
governing motion, energy, andforces.

¢ Technology: Technology is the practical application of scientific knowledge to
create tools, machines, and systems that solve human problems. For example,
smartphones are a result of applying scientific principles in electronics and
materials science to create a device that enables communication, computation,
and navigation.

o Engineering: Engineering is the use of scientific principles to design, build, and
maintain structures, machines, and systems. Engineers apply physics,
mathematics, and materials science to create practical solutions. For example,
civil engineers use principles of physics and material science to design bridges
that are both strong and safe.

All three fields are interrelated but distinct. Science seeks to understand, technology
applies that understanding, and engineering focuses on creating tangible solutions.

Q4. Explain the terms, hypothesis, theory, and law with examples.
Ans:

e Hypothesis: A hypothesis is a proposed explanation made on the basis of limited
evidence, serving as a starting point for further investigation. It is an assumption
that can be tested through experimentation. For example, one might hypothesize
that increasing the temperature of a gas will cause it to expand.
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e Theory: Atheoryis a well-substantiated explanation of an aspect of the natural
world that is based on a body of evidence and can make predictions. Theories
explain how nature behaves under certain conditions. For example, the Theory of
General Relativity explains gravity as the curvature of space-time around massive
objects like planets and stars.

e Law: Alawis a statement that summarizes an observed natural phenomenon,
describing a consistent relationship between variables. It is generally expressed
mathematically and tells us what happens under certain conditions, without
explaining why it happens. For example, Newton's Law of Universal Gravitation
states that every particle of matter in the universe attracts every other particle with
a force proportional to the product of their masses and inversely proportional to the
square of the distance between them.

A hypothesis can leadto a theory when tested and supported by enough evidence, and
theories can help developlaws that describe relationships observed in nature.
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