Q1. Describe scoy

: | O@
Nature of science
Ans: S 'S! | 09109001

P s 1s the fundamental science that deals with the constituents of the universe,
that is, matter, energy, space, time and their mutual relationships and interaction. It strives
_ to understand how the universe works, from the smallest subatomic particles to the largest

star and galaxies. You have studied some of the basic properties of matter, energy and their
~ mutual inter-relationship in the earlier chapters of this book. We will discuss with some
details the concept of space and time in the higher classes. Briefly, the space is the three-
dimensional extent in which all objects and events occur. It provides framework to define
positions and motions of various objects under some force. ;

The time measures the sequence and durations of events. It is considered fourth
dimension. For example, oscillating motion such as that of a swinging pendulum relies on

the time interval that determine frequency of oscillations. Anothe e is the time
dilation which is a phenomenon discussed by ultra-hj 5@@ to one relatively
at rest. Physics explores how these fund2mentsd] \asy inter connected. For example,

.:l "\Q ime are not absolute quantities but are

the theory of relativity explain :

related to each other. It relationship between space and time and how they

are influence ib d speed, for example the bending of light around massive

objects lik¢N\stars. Another branch of physics, the quantum mechanics, explains the

behavior of particles at the atomic and subatomic levels. It is how the physics has applied

its principles to wide variety of phenomena, from everyday occurrence such as related to

motion and heat to the extreme conditions found in the universe.

Q2. What are main branches of Physics? State briefly. ; 09109002

Ans: Branches of Physics: : G
Due to expanding scdpe of research in Physics, it is usually divided into following

branches. :

i. ‘Mechanics:

It is study of motion and the physical effects which influence motion. It is based on

Newton’s laws of motion and gravitation and is often called classical mechanics.

ii. Heat and Thermodynamics: @

It deals with the thermal energy possessed b W@m@d when it flows from
one body to another. It may be calle : ,

applicatio cf)erties are studied in the field of acoustics.

iii.  Acoustics: Q f
It deals with the nama% aspects of audible sound energy. The wide range of
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iv. Optlcs e @ @ m
It deals with the physwal aspects of Vtslb@ lig] @W
V. Electromagnetis
It is the study of electro
current and ma |
Vi, Qu Viechanics:
It explains the behavior of particles at the atomic and subatomic level.
vii.  Relativistic Mechanics:
It explains how space and time are not absolute quantmes but related to observer. It :
describes the relatlonshlp between them and how they are influenced by gravity and speed.
viii. Nuclear Physics: :

It is the study of the propertles of nuclei of the atoms and partlcles w1th1n the nuclei.
ix. Particle Physics: '

It is the study of ‘subatomic pamcles and elementary partlcles Wthh are basic

. building blocks of matter. :

X. Astronomy:

It is study of distribution of celest1a1 bodies 11ke planet a@@

xi. Cosmology:

on and mutual relatlonshlp between electric

It explores the larg f and/gvol \ rSe.

xii. SOlld‘ State Physncﬁm
It ist ecific propertles of matter in solid form.
is‘meant by Interdisciplinary field of Physics? Give Examples 09109003
Ans: Interdlsclplinary Nature of Physics: : 3
It refers to integration and interaction of Physics with various other fields of study 3

Physics, being fundamental scfnce, provides essential principles, techniques and methods
that are apphcable across a wide range of d1sc1p11nes ‘
i. Bio Physics: ‘

Some blologlcal systems and processes are described using the pnnmples and
techniques of physics under this field of Study. Examples include the mechanics of
biological structures, physical propertles of cells, tissues and organs.

ii. Medical Physics: ,

It applies physical prmmples to develop technlques and techn ies for health

diagnosis and treatment. The examples include 1mag1 § a3 X-rays; ultra
sound MRI and CT scan and also dlagpn : ent. . :

iii. Astrophysics: ‘Q& ;
It deals with the h and processes of celestial bodies and phenomena =
ﬁ gwﬁole.

For 'exam on between the matter and energy in space to understand the E
universe
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iv. Geophysics: ‘

It applies physical principle to the s@ @m‘% e Earth its magnetic

and gravitational fields, seismic act Icanoes etc. . .

v. Climate Physics: Q '
It includes the yswal process in the environment, including atmospherlc

dynamics ¢l hange and weather condltlon

vi. Computation Physics: :

It is about the use of computational techniques and methods to solve complex physical
problems. :

Q4.  Explain interdisciplinary Research ili_Science. 4 | 09109004

Ans: Interdisciplinary Research: ;
Collaboration and interdisciplinary nature of science is essential for addfessing the
complex issues and challenges of today and fostering innovation. By working together and
sharing knowledge, scientist can achieve more significant breakthrough and contribute to a
deeper understanding of the natural and physical world around us. llows us to
contribute to advance in technology, healthcare envi @@ many other
areas. We need collaborated effects because; > '
i. Solution of compleJB ues ‘. 1tif: expertise. |

Many challenging 1s mate change, disease prevention and treatment,
sustamable e e of diverse nature. It is difficult for one climate change
requires e for meteorology, oceanography physics, chemistry, biological and
environmental sciences. Similarly, the health care issues such as recent Covid epidemic
involved combined efforts of expertise from biology, chemistry, physics, medical
technologles and data science to combat this challenge.

ii. Interdisciplinary approaches foster innovation:

Combined different perspectives and methodologies evolve innovation or out of box
solutions. This approach can lead to novel insight and breakthroughs that might not
emerge working in isolation. For éxample, Nano-technolog'y is a blend of physics,
chemistry, material science and engineering to create materials and devices at the Nano-
scale with unique applications in development involves computer science, mathematical
log1c neuroscience etc. The collaboration across these fields enhanced th velopment of

intelligence systems and their application.
iii. Rapid sharing of knowledge and informal w

Sharing and collabma' NOW] ‘ oss the globe brlngs rapids advances in
science. The online interne exchanges, conferences and workshops provide

platforms bri .\i ther researchers from different fields to share their fresh finding,
discussion jl}r_amstormmg new approaches. Collaborated research projects and research
journals are also means of collaborate research.
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t of environment

Interdisciplinary research and collaboration leads to a mo holisti rstandmg of
challenging issues by interacting with dlffer t @

and space exploration.

Q5. Whatis sclentlfi 1 s main stages with examples. 09109005
Ans: Sclentlf '
Sci e od is a systematic approach used to search for truth of an issue and

problem solvmg regardmg natural and physical world. It is based on the following steps.
i. Identify or recognize an issue or a problem. _ :
ii. Gather information through observation of its various aspects.
iii. Propose and explanation or a guess work known as hypotheses.
iv. Perform experiment or collect evidences to test the hypothesis.
v. Record, organize and analyze gathered data, plotting and interpreting graphs to
reach at a conclusion which is called a theory.
vi. Repeated tests of the theory to wide range of similar issues then lead toward the
formulation of a law.
Some key steps are elaborated here.
i. Observation:

The first step in scientific metitod @@
observations of natural the

data about them. Thi one either by
ordinary or by obtaining the results

VI2) o@@m

from different experiments. For example, it is our |
common observation that shadow of an opaque

object is formed when it is placed in the path of

light coming from the Sun or a lamp (Fig. 9.1). Fig. 9.1

ii. Hypothesis:

On the basis of the data collected through observations or experimentation, we can
develop a hypothesis. This is done in order to test its logical results, i.e., it is assumed that
nature will act in a particular way under shadows of opaque objects are formed when they
~ come in the path of light because light travels in a straight line.

iii. Experiment:

Experiment is an organized repeatable process which 1 se@@ he truth of a
~ hypothesis. : ‘ ~

To verify the assumption madg \in7t ‘ 1l four card boards, each with a
hole, are placed in a str. iné, hat the hole in 1* card is in front of a torch. When
we see thW]@ atds, we can see the light of the troch (Fig. 9.2-a). If any of
these car splaced, we cannot see light passing through (Fig. 9.2-b). Thus this

experiments proves that light travels in a straight line.
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Fig. 9.2 (a)
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Fig.9.2 (b) ’

iv. Theory: ,
After the successful verification of an assumption and with the help of careful .
experimentations, it becomes a theory and is applicable to similar phenomena. With the

help of the above experiments, the assumptlon has been p &t; travels in a
stralght line. So it then becomes a theory. %i

It is a logical explanatlon of the @ issue or an event that occurs
in nature. O

v. Prediction :
After tWMlys1s ofa theory we can make predictions about certain unknown
aspects of nature. To verify the prediction, experiments are designed to test the theory over
and over again. If test result does not agree, hypothesis is changed or rejected.
vi. Falsifiability: _
It is a concept introduced that suggests theory to be considered scientific if it also
make predictions that can be tested and potentially proven false. The requirement of

falsifiability ensures that theories are not based on vague, non-specific or untestable
claims. It distinguishes scientific theories from false or pretended beliefs that cannot be

experimentally tested.
vii. Law: : :

When a theory has been tested many times and generally accepted as true, it is called a
law. The law is such a statement regarding the behavior of natur xplains the
observations and experiments of the past and-can i spects of nature.
From the fact that light travels in a sff @ ict that shadow of an opaque
object, similar in shape, i§) is placed in the path of light. For example,
the shadow of a ball wi & 1d ' whereas the shadow of a rectangular block will be a
rectangle. ng the theory under different situation, this becomes a law of science

that light travels in a straight line.
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The theories or laws of physics are man-made ideas a
They are liable to be disproved or medtgledﬂ

brings fresh facts and new | ﬂghts nk
W (A) Multiple Choice Questions

@ mgs work.
in science which

cal World

1 Physics is a branch of: 09109006 (a) Hypothesis
- (a) Social science ' - (b) _EXperimentation
(b)Life science : : (c) Theory
(c) Physical science - | ’ (d)Law -
(d) Biological science 7. The statement “If I do not study for
2. Which branch of science plays vital this test, then I will not get good
role in technology and engineering: | grade” is an example of?: 09109012
09109007 % :
(a)Biology_ (b) Chemistry (a) Theory (b) observatmn

(c¢) Predicti dL
(c) Geology (d) Physics b 1o Sy

3. Automobile technology is based on

re methods
09109013

VoM i
091090 \ : -' - .
(a) Acoustics “(} : crvat (b) Experimentation
' (c) Research (d) All of these :

(b) Electromagnetxs ;
(c) Opti 9. A hypothesis: 09109014
(d) The amics (a) May or may not be testable
4. A user friendly software application (b) is supported by evidence
of smart phone use: 09109009 |+ (c)is a possible answer to a question
(a) Laser technology. (d) all of these | : :
' (b) Information technology 10. A graph of an organized data is an
(c) Medical technology s ~ example: . 09109015
~(d) Electronic technology (a) Collecting data
5. The working of refrigeration and air (b) Forming a hypothesis
conditioning involves: 09109010 (c) Asking question '
(a) Electromagnetism - (d) Analyzing data
(b) Mechanics 11. The colour of a door is brown, is an :

(c) Climate science
(d) Thermodynamics

BN “4
6. What is the ultun@: tmtméx Drek

W 09109016
a @) Hypothesis
(d) Law

scientific method?

(\‘R\NW

) 2. @
1 (c |8. (d)

o
&

(d) 4. (b) 5. (@ |6 |@)
@ [10. |@ 1. |(@
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1. What is the best

R heory IS 2

term “theory,” as %

science? o\ 09109017

(a) A the guess or hunch about
something that has occurred in nature
(b) A theory is a comprehensive set of
ideas explaining a phenomenon in
nature _

(c) A theory is based on verifiable laws
and can be proven true

(d) A theory is a hypothesis that uses
laws and observation to make an
assumption

Laws and Theories

. Which Statement below correctly
identifies the difference’ between
laws and theories? 09109018
(a) Laws describe phenomena,
theories explain why phe

(b) Laws are a stateme

theories are staf
(¢) La n why phenomena
exist, whilé theories explain how

(d) Laws are a prediction of

phenomena, while . theories are an
explanation
-
- Why do scientists develop a
hypothesis  before  conducting
research? 09109019

(a) It give them direction on how to
- Interpret the results of their research

- (b) It helps to predict outcomes and
define the parameters of the research
(c) Hypotheses give the researcher an
outcome to shape their work around

gt

=PE

~ with the partlcles such as neutrons

AN

duorr

ide which observations to record
and Wthh to ig

. The Branch of Pys1cs that is most

important when studying how
glasses help people see: 09100020

(a) Thermodynamics

(b) Electromagnetism
(c) Mechanics '
(d) Optics

. When studying how air conditioners

cool your house, then it is:
09109021

(a) Thermodynamic
(b) Electromagnetism

(c¢) Nuclear Physics ' :
(@ Opties 12, (COVL

braiich of Physics that deals

and protons: :

(a) Solid State Physics

(b) Plasma Physics

(c) Electricity

(d) Nuclear Physics
Branches of Science}

09109022

7. Which branch of science plays an

lmportant role in engineering?
09109023

(a) blology

- (b) Chemistry

(c) Physics
- (d) Life science

i Physms is one of the branches of:

jic!

024

(d) Llfe science

ONNASS @ay | 3. ® [ 4 | @ 51 @)

ok
L]

6. (d) 7 58 ) 8. (a)
4215




- 9.3

9.1
science? Write its tw&

-Ans: Science 1 g
about the eénomena, processes

and events occurring around us.
i. The biological sciences which deal
with the living things.

The physical sciences which are about
the study of non-living things.

Physics is important and basic part of
physical sciences beside other discipline
such as chemistry and geology.

9.2  What is physics all about? Name
some of its branches. 09109026

“Ans: Physics is the fundamental science
that deals with the constituents of
universe, that is, matter, energy, \S
time and their mutua ' 1

interaction. @
i MeCWf \ | QN 5
ii. Heat and Thermodynamics

-Acoustics
. Optics :
Electromagnetism
Quantum Mechanics
Relativistic Mechanics
viii. Nuclear Physics
ix. Particle Physics
Astronomy
Cosmology
Solid State Physics

What is meant
interdisciplinary fields? G1ve
examples

iii.
iv.
V.

vi.

X.
Xii.
by

refers Q‘.
mteractlw h various other
fields of study. Physics, being fundamental
science,

provides essential principles,

iv. Theo
i
CX sifiability
vii. Law
9.5 What is a hypothesis? Gwe one
example. 09109029
‘Ans: On the basis of the data collected

42163=

94

“a law of physics.

ot

u and generally accepted as true, it is called

%s that are applicable
range of dlsc1phnes
. Bio Physics :
ii. Medical Physics
iii. Astrophysics
. Climate Physics
Computation Physics
Geophysics

List the main steps of scientific
method. o
Ans: Main steps of scientific method
are: :
i. Observation
ii. Hypothesis
iii. Experiment

vi.

09109028

through observations or experimentation,
we can develop a hypothesis. This is done
in order to test its logical results, i.e., it 1S
assumed that nature will act in a particular
way under shadows of opaque objects are
formed when they come in the path of
light because light travels in a straight line.
9.6  Distinguish between a theory and

09109030 '
Theg

‘vd s g%@l verification of anr

stign and with the help of careful
experimentations, it becomes a theory.
Law: .

When a theory has been tested many times

Ans.




a law. The law is such a statement
regarding the behavior of nature wh c%

explains the observations and exp t\
of the past and can ﬁw

aspects of nature,

9.7 Dif t e terms, science,
technology- and engineering  with
examples. ~ 09109031

Ans: Science: Understanding the natural
world through research and

experimentation. Science is a collective
knowledge about the natural phenomena,
processes and events occurring around us.
Example: Studying the properties of
electricity - (Physics) — Discovering the

TR
§ S‘ mmunication

3 @)n It is also wused

metallurgy,

What is falsifiability concept?
How is it important? 09109033

Ans: It is a concept introduced that
suggests theory to be considered scientific
if it also make predictions that can be
tested and potentially proven false. The
requirement of falsifiability ensures that
theories are not based on vague, non-
specific ~ or  untestable claims. It
distinguishes scientific theories from false
or pretended beliefs that cannot be
experimentally tested.

laws of electromagnetic induction. 910 What is sco phys1cs in
Technology: Applying scientific | everydayli .O E@ 09109034

knowledge for practical purposes. ﬂ? plays a vital role in our
Example:  Using t mC&@i ay life. It is the foundation of many
electromagnetic mductxﬁﬁ technologies that we use daily. From
generators, sformers | electrical appliances like refrigerators and
‘(Electrical air conditioners to transportatlon systems

Engineering: Usmg scientific  and
mathematical principles to demgn, build,
and malntam structures machmes ‘and

systems.

Example: Designing and building a
hydroelectric =~ power plant  using
generators, turbines, and transformers
(Civil Engiheering and  Electrical
Engineering).

98 What is the basis of laser
technology? 09109032
Ans: Laser technology is based o the

principles of atomic physics, It i

used in medical diagnosi

O

like cars, airplanes, and trains, physics is
behind their working. Medical equipment
like MRI machines, ultrasound machines,
and radiation therapy also rely on physics
principles. Even communication systems
like phones and the internet are based on
physics. Additionally, physics is used in
energy  generation, building design,
weather forecasting, sports equipment, and
computer technology In physics is
an inte % mves and its

1 ue to grow and expand
G areas.




BS1.0 Based Additional Short ‘ﬂbestmm

9.1

What is different,
geophysics and cli E
9 09109035 :
Ans. Geophysics: '

It apphes physical prmmple to the
study of internal structure of the Earth its
magnetic and gravitational fields, seismic
activity (earthquake) and volcanoes etc.

Climate Physics:

It includes the study of physical

process in the environment, including

ric/ dynamics climate change and
gather condition.

Uses of Physics

9.2 State some uses of physics in
' daily life. 09109036
Ans. Physics in daily life:
1)) Transportation (brakes, air travel)
(ii)  Technology '
(smartphones, computers)
(iii) Medicine (MRI, radiation therapy)
(iv)  Energy
(solar panels, wind turbmes)
v) Sports (golf, skateboardlng)

(C) Constructed Response Questmns

9.1 Is the theory eof science an
ultimate truth?
Ans: Scientific
considered ultlmate

09109037

(3

provisiona
evidence

change as new
erges. Theories are also
approximations of complex phenomena
and are context-dependent, meaning they
may not be universally applicable. As a
result, scientific truths are probabilistic
and empirical, refined over time through
ongoing research and experimentation.

9.2 Do you think that the existing

laws of nature may need a change in
- future? Describe briefly.
Ans:
understanding of the laws of nature may

09109038
Yes, it's possible that our current

9 3 s that use

ﬁz 09109039

are three jobs that use

science:
1. Medical Research Scientist:

Conducts experiments and gathers
‘data to understand diseases and develop
new treatments. They use biology,
chemistry, and physics to analyze data and
draw conclusions.
2. Environmental Engineer:

Designs solutions to environmental
problems, such as air and water pollution.

They use chemistry, biology, -and physics

to develop sustainable systems and

technologies. :

3. Data Analyst (Astro ics):

Analyze atasets from

%ﬂ a{ “observations to understand
-. estia phenomena. ~ They  use

mathematical and computational

techniques, along with knowledge of

astrophysics, to identify- patterns and

trends. » '

4218%




94  When a theory is rejected or
need tis modification? 09109040
Ans: A scientific theory is ‘rejecte
‘modified when new evi -

it, predictions fail, i
alternative emerge.

9.5 Comment on the statement. “A
theory is capable of being proved rlght
but not being proved wrong is not a

scientific theory”. 09109041

Ans: A scientific theory must be
falsifiable, meaning it can be proven
wrong  through  experimentation or

observation. If a theory cannot be proven
wrong, it is not considered a scientific

theory. SR :
9.6 What has been the general
reaction to new ideas about establlshed :
truths? 09109042

Ans: New  ideas

established truths are
skepticism aW 18 is because
people tend t mnvested in their existing.

understanding of the world and can be
hesitant to accept change. As a result,
innovative ideas and discoveries are
frequently rejected or ridiculed at first,
only to be widely accepted later on.

9.7

the hypothesis wrong? Explain.
09109043

Ans: No, if a hypothesis is not testable,
it doesn't necessarily mean it's wrong. It

Just me m

If a hypothesis is not testable, is

4HoRY

@‘@ proven or .

expenmentatlon or

Explain how a small amount of
data cannot prove that a prediction is
always correct but can prove it is not
always correct. 09109044
Ans: A small amount of data can't
confirm a universal truth, but it can
disprove one. In other words, a single
counterexample can falsify a claim, but no
amount of supporting data- can. prove it
with absolute certainty it will remain
uncertain. :

9.9  What is the relationship between

an experiment and a hypothesis?
09045

Ans ed to test a
? otheS1s 1s a predicted

s - e and the experiment is conducted
to determme whether the hypothesis is

correct or not.
9.10 Explain why the solution of

compliex problems need
interdisciplinary research and
collaboration. 09109046

Ans: Complex problems often require
interdisciplinary research and
collaboration  because they involve »

multiple factors and perspectives that
cannot be addressed by a single d1sc1phne
or field of expertlse

(D) Comprehensive Ques @@\’S@

9.1 Describe the scope of physics.O 09109048
What are the main branches\of phy %x | ee Q N0.3.

State briefly. ' ﬁ%‘ - | 93 What is scientific method?
Ans: See Q No btheory part. - Describe its main stages with examples.
92 What meant by - : e
interdisciplinary fields of physics? Give Ans:  Sce Q,No.ﬁ. :
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