Student Leairnmg O"t.tcomes
nle mg this chapter, students will be able to:

[SLO: P-09-G-01] Describe physics as the study of matter, energy, space, time and their

mutual connections and interactions

[SLO: P-09-G-02] Explain with examples that physics has many sub-fields, and in today's

world involves interdisciplinary fields. (Students should be able to distinguish in terms of the

broad subject matter that is studied between the fields:
« Biophysics

« Astronomy

- Astrophysics

- Cosmology

« Thermal Physics

» Optics

» Classical Mechanics

»  Quantum Mechanics

» Relativistic Mechﬂmcs .
» Nuclear PhyStcs, -.‘- \ \‘\

. Pa,;tlcjn‘QIPQyé o\
E}g&mmagnettsm

» Acoustics

« Computational Physics

- Geophysics

- Climate Physics)
[SLO: P-09-G-03] Explain with examples how Physics is a subset of the Physical Sciences and
of the natural sciences
[SLO: P-09-G-04] Brief with examples that science is a collaborative field that requires
interdisciplinary researchers working together to share knowledge and critique ideas
[SLO: P-09-G-05] Understand the terms 'hypothesis’, 'theory' and 'law’ in the context of
research in the physics
[SLO: P-09-G-06] Explain, with examples in Physics, falsifiability as the idea that @pry is
scientific only if it makes assertions that can be dlsprove ‘“‘(\J T&?C) C}” )\ U B!
[SLO: P-09-G-07] Differentiate the\terr@ (sc{ehfé‘ “ ‘f,ecﬂn B’g y' and engmeermg with
suitable examples Df\ ~ x \ K O “
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Science is a collective knowledge about the natural phenomena, processes and
events occurring around us. The process starts with askmg a qﬂestlﬂw how and
why the things in the world behave)as! SeUCh 'We try {ol60k orderliness and
regularities among varigus phemnm na apparénﬂy ofdiverse nature. Such study
of nature gave birth tD a~5|«ngle dl%plme known as Natural Philosophy now
known as scfech ]Qﬁere was a tremendous increase in the volume of scientific
knowledg\é'alt the beginning of nineteenth century. That made it necessary to
classify the study of nature basically into two main disciplines.
(i.) Thebiological sciences which deal with the living things.
(ii.)  The physical sciences which are about the study of non-living things.
Physics is important and basic part of physical sciences beside other
disciplines such as chemistry and geology.

9.1 Scope of Physics T

Physics is the fundamental science that deals
with the constituents of the universe, that is, matter,
energy, space, time and their mutual relationships and __
interactions. It strives to understand how\ the tLthLr\:f\\e\rﬂgai<-;é f,;
works, from the smallest subaﬁ;@mlt partldEs tthhe
largest star and galaxfés, Wé‘ﬁa\fe\smdled some of the
basic propertles ﬂilmgﬁer H‘eﬁtﬁ.‘r(_:]},l and their mutual This toy which worked
inter- relattqhsl‘jt ‘}h"the earlier chapters of this book. by steam invented by
We will discuss in detail the concept of space and time in  Hero. from Alexandria in

the 3rd century.

the higher classes. Briefly, the space is the three- .
. . . ) . owever, the people did
dimensional extent in which all objects and events ot think of using such
occur. It provides framework to define positions and things for luxury and

motions of various objects under some force. comfort in those days.

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.
Another example is the time dilation which is a phenomenon discussed by
special theory of relativity where time passes slowly for an observer moving at
ultra-high speed compared to one relatively at rest. Physms expﬁares Row these
fundamental concepts are inter conngcted %m‘exampre the theory of relativity
explains how space and Iqme are not ah&olutequantlttés but are related to each
other. It describes the: rﬂlaﬂal‘lﬁhkp ween space and time and how they are
mfluenced l?y graw{y ‘and speed, for example, the bending of light around
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massive objects like stars. Another branch of phySICS ’thé quaﬁtuTn mechanlc
explains the behavior of particlesiat Ihe afamlt and subatomlc levels. It is how the
physics has applied |ts_prmc;LpPe5 \te! W|de variety of phenomena, from everyday
occurrences such aarelated to-motion and heat to the extreme conditions found
in the unwﬁﬂsa'l NIV

9.2 Branches of Physics

Due to expanding scope of research in Physics, it is usually divided into
following branches?

;I Mechanics: It is a 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.

A Gieé‘ﬁs |ﬁ @%ghmfwtél system
NEYE @) | AL¢ (G0~
_ ; vt 5\_
@ - .r:_ \ Heai\and tﬁermodynamics It deal with the
?"’_'_\\J-I ‘ ’Ehermal energy possessed by the materials and it is
[N 917 used when it flows from one body to another.
Heat engine
3. Acoustics: It deals with the nature and )))

physical aspects of audible sound energy.

_ Pressure hom,

s RN
[~ o A

o= N \|

ﬂptlcs ltdea1 W|’£h the physu:al aspects of
VISi bleh{;hit

Dispel ion of light

183



5. Electromagnetism: It is the study of

2 L )
electromagnetic phenomenon and mutual Woa o
1. | o T

relationship between electric curFent and‘-.,."- DOF L\

magnetic field.

Electric current is produced in a
coil rotated in a magnetic field

QN NN

6. Quantum Mechanics: It explains the
behavior of particles at the atomic and
subatomiclevel.

Excited states of atom

7. Relativistic Mechanics: It explains how
& space and time are not absolute quantities but

8l related to observer. It describes the relationship
between them and htaw fhey’%re inflienced by

ravit and*s ed \N [ ot
Einstein view of gravity ng, \y 1» Eﬂ% W) J
ik Ble A
as space time curvaturg ,,(\ ' \-.I‘-.\ R & et
.\ ." lIIII I'. -—'ul (S e

8. Nugfemj bh&slcs. It is the study of the
properties of nuclei of the atoms.

Nuclear atom

9. Particle Physics: It is the study of
subatomic particles and elementary particles
which are basic building blocks of matter.

Quark Structure
of a Neutron

10. Astronomy: It is study of
distribution of celestial bodleS er
planets, stars and galaxlesy 0 O Ry -

AN N I"‘#J__| l Extended Universe
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11. Cosmology: It explores the
large structure_and e\folutibn of the
unwerse \ (z/_j.,_._-_--i‘-.:-.:f

Study of exploring universe [

12.  Solid State Physics: It is the study of .& |
some specific properties of matter in solid ‘ ‘
form.

Electrical bonding of solids

9.43 Interdisciplinary Nature of Physics

It refers to integration and interaction of Physics with various other fields
of study. Physics, being fundamental science, provides essential principles,
techniques and methods that are applicable across a W|de range of@suplmes

Some of these are: ~\] ;:-;,_ "1,

1. Biophysics: Some blﬁlogfcak wgtel’n'«sL ‘and’
processes are descnhéd“ usmg\ thg»«pi’lnuples and
technique of ph 5|q§ uﬁder‘th\s*ﬁeld of Study. Examples
include th m\é IHaHTcs of biological structures, physical
properties of cells, tissues and organs. f—

DNA

2 Medical Physics: It applies physical
principlestodeveloptechniquesand
technologies for health diagnosis and treatment. :
The examples include imaging techniques, such as [0

X-rays; ultra sound, MRI and CT scan and also |
radiation therapy for cancer treatment.

Ma netic Resonancelma in
g9 MR1) 9 g

3. Astrophysics: It deals_with the
phy5|cal properties emd pracésses of celestial
badies! and phenqmerfa For example, the
""ln‘teracthn betweeh the matter and energy in
"'_-""-space to understand the universe as a whole.

Study ojf:el?ﬁtjpi bodies ™

“ | \_. A
NN 185



.I-vf' \

4, Geophysxcs ltappheiphysmalprlnuple
to the Study of| internal structure of the Earth, its
,I"-;,I_"x,:""-..,magnetrc and gravitational fields, seismic
w ""'actwlty (earthquake), volcanoes, etc.

Internal structure of the Earth

5. Climate Physics: It includes the study of
physical process in the environment, including &
atmospheric dynamics, climate change and

weather conditions. ;

A tornado

6. Computqtton Physws' It is about
~ the, wsw’faQWﬁaﬁt;@na] techniques and
gt ﬁ,

T\ methodsﬁ‘ 'to [solve complex physical
& “problems.

9.4 Int@rqdwuphna Research

Collaboration and interdisciplinary nature of science is essential for
addressing the complex issues and challenges of today. 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. It allows us to contribute to advance in technology, healthcare,
environmental issues and many other areas. We need collaborated efforts
because:

(I). Solution of complexissues requires multifacet expertise

Many challenging issues, such as climate change, disease prevention and
treatment, sustainable energy solution are of diverse hature. It lswdichuIt for one
discipline to address them adequately Such; asﬂundérstandmg and mitigating
climate change reqmre knowledge ,fqurieteomlogy oceanography, physics,

chemistry, biological and~ erwlrt&nmeﬁta1 sciences. Similarly, the health care

issues such as rﬁCﬁHt Covid epldemlc involved combined efforts of expertise
NN
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from biology, chemistry, physics, medical technologies and data science to
combat this challenge. SRR Y4\
(ii). Interdisciplinary approaches foster mnovatidn/

Combined different perspedlﬁeé ahd methoctologles evolve innovation
or out of box solutmns Thls abprbach can lead to novel insight and
breakthroughs t!}at mlght hot: emerge working in isolation. For example, nano-
technologyl rb‘ilblend of physics, chemistry, material science and engineering to
create materials and devices at the nano-scale with unique applications in
medical, energy and electronics. In an other field of “artificial intelligence” the
development involves computer science, mathematical logic, neuroscience etc.
The collaboration across these fields enhanced the development of intelligence
systems and their applications.
(iii). Rapid sharing of knowledge and information across the globe

Sharing and collaboration of knowledge across the globe brings rapid
advances in science. The online internet information exchanges, conferences
and workshops provide platforms bringing together researchers from different
fields to share their fresh findings, discussion and b;%bneiermlng new
approaches. Collaborated research J:Jrq]ectsﬂand \r\éSe/attch jOurnaIs are also
means of collaborate re;earch | U’ ) \

Interd|sr:|pllnaryb (eseerqh akd cdﬂéboratlon Ieads to a more holistic
understandmg qf\gﬁaueﬁgmg issues by interacting with different perspectives
such as thét\@ﬁjehw ronment and space exploration.

9.5 Scientific Method

Scientific method is a systematic approach used to search for truth of an
issue and problem solving regarding natural and physical world. It is based on
the following steps.

Identify or recognize an issue or a problem.

Gather information through observations of its various aspects.

Propose an explanation or a guess work known as hypothesis.

Perform experiment or collect evidences to test the hypothesis.

Record, organize and analyze gathered data, plotting and mterpretlng

graphs to reach at a conclusion which is called g/ ‘cheerym

6. Repeated tests of the theery te w1de rahge ef s'lmlfar issues then lead
towards the formulatreir} qf a\law

Some key steps are eJIT’:IbG}rated here.
VN ¢

'J\'. W
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1. Observation

The first step in scientific mrethédﬂﬁ‘ “
to make observationsof ﬁaiufalﬁ ,d{;eésbe
and to collect the d&’ga@béhi them. This
maybeq%rﬂ]edéjﬁher by ordinary
observa\t\tbns or by obtaining the results
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
Sunoralamp (Fig.9.1).

2. 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 a parti \jlgﬂaway under
certain specific circumstances. F@m&t\he HatF \t 'féf we assume that
shadows of opaque q ects aié Dé‘gqégi ﬁéﬁ\tl’iey come in the path of light
because light travels\’f\‘g a\S’qray ht

3. Experim i o\

Experiment is an organized repeatable process which is used to test the
truth of a hypothesis.

To verify the assumption made in the above example, four card boards,
each with a hole, are placed in a straight line, such that the hole in 1% card is in
front of a torch. When we see through the hole in cards, we can see the light of
the torch (Fig. 9.2-a). If any of these cards is displaced, we cannot see light
passing through (Fig. 9.2-b). Thus, this experiment proves that light travels in a
straight line.

—

Fig. 9.2 (a)




4.Theory :
After the successful _ Lario) (COWS
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verification of an assumption-and’ — \[\} || |-
withthe help of) c:(aref_u\lxjH - | Hypothesis
experimentation, it be comes a:theory l

andisap "'|"Rjtﬁj__b1\~ﬁ\+é“"f"o similar
phenomena. With the help of the  Lackof
above experiment, the assumption agreement |

has been proved that light travels in a

Experiment

) ; ) Theory
straight line. So it then becomes a
theory. !
It is a logical explanation of the Wadicton
causes and effects of an issue or an Boditive - Negative
event that occurs in nature. o result
Law
-V;T"{—_-HL'\B
== o\ A0
5. Prediction : A R

P L 2R
A O A T\ x\\'x AN =T

After the caref}glr@@ﬂgj@, of/a\ h_eﬁry;‘ e can’make predictions about
certain unknown asQefdﬁ\s\\.:pf"\,liéfﬁlfé:*jfbniferify the prediction, experiments are
designed___tg..gﬁﬁjﬁhi\é theory over and over again. If test result do not agree,

hypcfches\&l,ﬁg_v| anged or rejected.

4
I

6. Falsifiability

It is a concept introduced that suggests a 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

. _ In the 20" century, Albert
based on vague, non-specific or untestable claims. It ¢, oo decared that

distinguishes scientific theories from false or pretende'l_cil{_;gnas id, ’:‘e?&y, the two

5 i e N | \ 4
beliefs that cannot be experimentally tested. "\ | (cohcerhs of Physics, are

WWeieldat\te W\ |/ forms of each other. His

- \ AR NS s theory of relativity altered

= man‘sviews of the
universe.
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7. Law

When a theory has been tested many times. aﬂq;ger;@{@%g&:epted as
true, it is called a law. The law is such g,?txaltﬁiﬁiéhffrelééfﬁi}‘iﬁ”’fhe behaviour of
nature which explains-the QbSﬁf?}{ |®r1i§a|}d§iexﬁeﬁrﬁents of the past and can
predict about other_.a_s@fég:\:tﬁ of nature. From the fact that light travels in a straight
line, we ca Q\P{\gg’ﬁﬁrﬂﬁa%—éh’aaow of an opaque object, similar in shape, is formed
whenever it'is placed in the path of light. For example, the shadow of a ball will be
round whereas the shadow of a rectangular block will be a rectangle After testing
the theory under different situations, this becomes a law of science that light
travels in a straight line.

The theories or laws of physics are man made ideas about the way the
things work. They are liable to be disproved or modified with the future advances
in science which brings fresh facts and new insights about the natural and
physical world.

9.6 Scientific Base of Technologies and Engineering

Science or to be more specific, physics plays a \\ﬁﬂt@mléﬁ@‘@ﬁhe core of
) 5 § T i i e
each invention based on |:}I'1y5|c§11 Ia@grgﬂ mﬁ@s’ j"l‘eehﬁa/ogy refers to the
methods and techniq}iﬁs\d el Q\ip-?f \w using-scientific knowledge. It may be a
machine technolquﬁcﬂr"ﬁ saft are ogramme of information technology. For
example, ﬂc\j\[x( N Nj oI\

(i) Au \&)ile technology is based on the principles of the
thermodynamics.

(i) Radar technology is based on the detection and reflection principles of
electromagneticwaves.

(iii) Laser technology is based on the principles of atomic physics. It is widely
used in medical diagnosis and treatment, metallurgy, industry,
telecommunication and space exploration.

Engineering is the process of applying various technologies and scientific
principles to design various instruments, tools and build things that help to meet
specific needs in every walk of life. Engineers also consider factors like cost
effectiveness and safety measures when designing various pf_r_cj}/gf_iHc;i:%Examples

AN OuY

i . e 2 AN A
include: XN [ (o \o2=

() A civil engineer designsa b idge| that \can) withstand strong winds,
earthquakes, |m§én§e;qua3; e"rg_&tiﬁi)fibﬁé and heavy traffic.
AN |’\\§\JJ N | o\
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(i) A software engineerdesigns a user fnendly appllqaﬁqn Q“I‘xa_ﬂ%a&phone
(i) An aviation engineer quks rfDr,llg\hteiﬁ ma\ferla{«whlch can withstand
sudden and seyere dJstfurbéHce‘sxaﬁd\extreme weather conditions during
the flight of an | aeﬂbplaﬁe\f
Thou \ﬁ@i‘\hébﬁﬁlence technology and engineering fields seem distinct but
they OﬂEﬁJv‘VOFi( together. Scientific discoveries lead to new technologies and
engineers rely on scientific knowledge for our benefits and comforts. They are
the potent for change in the outlook of mankind in shaping life style and
influencing our way of thinking.

KEY POINTS

« Science is a collective knowledge about the natural phenomena and events.

= Physics is the fundamental branch of science which deals with matter, energy, space, time
and their mutual relationships.

» There are many sub fields of physics called its branches such as mecham t, optics,
electromagnetism, etc. \7(_\\ {C@)

» Interdisciplinary nature of physic&gefé})s t@liégg tiw ihfdadlon of physics with

other disciplines of @5 i‘%

,\

climate physics an &&3\5 hysrcs

. Sc:ent;f t ﬁc and systematic approach for the search of the truth about a
natura enomenon or event. Its steps include observation, hypothesis, experiment,

b:ophys;cs astrophysics, geophysics,

theory, prediction and law.

» The advancement in the science knowledge and its applications through various
technologies and engineering has changed the outlook of mankind and have made our
lives easier and comfortable.

EXERCISE

Tick (v') the correct answer. o~
Dol A
9.1  Physicsis abranch of: o~ qu{»;\\‘ fjf U \

|

(a) Social science x - % rﬁ_ (m ‘{_hﬁe §c1é‘nce
(c) Physical suenbea\ A '.\ t\\\ B ~f‘(d} Blologlcalsqence
9.2  Which br:ﬂ’:gﬁ Qﬁsélenée plays vital role in technology and engineering?

\ﬂféﬁo&( (b) Chemistry (c) Geology (d) Physics
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9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10.

9.11.

Automobile technology is based on: _ T

() acoustics o N\and (B elé&ré);éghetlsm

(c) optics pailfle_zoud ‘a \/7 flﬂ | C. 3 N‘ o \ft:I) thermodyna mics

A userfrlendl)f sc}ftWa*re apphcaltlonfofsmart phone use:
axl@sjﬁrlétﬂhélogy (b) information technology
(©) medlcal technology (d) electronic technology

The working of refrigeration and air conditioning involves:

(a) electromagnetism (b) mechanics

(c) climate science (d) thermodynamics

What is the ultimate truth of a scientific method?

(@) Hypothesis (b) Experimentation

(c) Theory (d) Law

The statement “If | do not study for this test, then | will not get good
grade” is an example of: o @F\»\{\\}

(a) theory f(lll' \\\‘J\\ﬁb dvation
B2

(c) prediction \’ﬁt \\ K Iaw
Which oftlg@, Ikdwmg\a-re methods of investigation?

a)@B\QN&r{E}n - (b) Experimentation

(c) Research (d) All of these

A hypothesis:

(@) may or may not be testable (b) is supported by evidence
(c) is a possible answer to a question (d) all of these

A graph of an organized data is an example of:

(a) collecting data (b) forming a hypothesis
(c) asking question (d) analyzing data
The colour of a door is brown. It is an example of:
(a) observation (b) hypothes;sw \1 p
(c) prediction .o 1 ﬂx"a"if”' 0 \i(dwa\dq AL
W \\]\JM[ ol
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B Short Answer Questions

9.1  Stateinyour own words, what is science? Write its: t@q ma( gﬁbAJbs.
9.2 Whatis physics all about? Name sc:vmf.*qf i'"tsbrapéh Jo=

9.3 Whatis meant byrmterdjs&l pl |,Q\ary~fbe{ti§? )(\Erwe afew examples.

9.4 Listthe main ste}ﬂg b\f §CIEI’1¢1‘5IG method.

9.5 Whati 15\ ﬁy@itﬁe i$7 Give an example.

9.6 Dls*ﬁ Uish between a theory and a law of physics.

9.7 Whatis the basis of laser technology?

9.8 Whatis falsifiabilty concept? How is it important?

C Constructed Response Questions

9.1 Isthe theory of science an ultimate truth? Describe briefly.

9.2 Doyouthink that the existing laws of nature may need a change in future?
Describe briefly.

9.3 Describe three jobs that need the use of scientific knowledge.

9.4  Describe when a theory is rejected or need its modification.

9.5 Comment on the statement. “ A theory H capablgjgE t;elpﬂyﬁ@ved right
but not being proved wrong is noha s

9.6 What has been the genﬂ% aﬁtl?ﬁj{ ﬂdeas about established
truths? \ \\ g\\ N e

9.7 Ifa hypothe ||§\ E}Ie is the hypothesis wrong? Explain.

9.8 Exmﬁllﬁh w'a smaII amount of data cannot prove that a prediction is
always correct but can prove it is not always correct.

9.9 Whatis the relationship between an experiment and a hypothesis?

9.10 Describe why the solution of complex problems need interdisciplinary
research and collaboration.

D Comprehensive Questions

9.1 Describe the scope of physics. What are the main branches of physics?
State briefly.

9.2 Whatis meant by interdisciplinary fields of physics? Give three examples.

9.3  Whatis scientific method? Describe its main steps with exam

9.4 Differentiate the terms, suence,qtechnglqrg;d ‘aﬁﬂd enigmé}erlng with

examples. N0 ?”IHJ el \\ \)'\\\ \\ \L ) |
9.5 Whatisthe sco@\qﬁ ‘pw . f’-:w w\er:yda}”‘ life? Give some examples.

= Y M \ \\ Il'll'\a—
TN \]\J.‘ b
Q] VNN
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Name of Author/Authors
1. Collegyé Physics Vincent P. Colletta
2. Physics Paul A. Tippler
3. Fundamentals of Physics Peter J. Nolan
4. Physics Nuffield Chelsea Curriculum Trust
5. Senior Secondary Physics P.N. Okeke and M.W. Anyakoha
6. IGCSE Physics Tom Duncon and Heather Kennett
7. Coordinated Science Marry Jones and | Ph mlngton
. 5
8. Physics @%ﬁlﬁ?@ﬁacgmw Hill
9. ueche and David A. Jerde

Principles of Phys(oi\ff‘/ \t& \

10. Physics . ’\‘\Jj\\lj i Jerry D. Wilson
A
11. Physics A. F. Abott
12. Science Insight Michael Dispezio and others
13. Physical Science Prentice Hall Program
14. Balanced Science Jone and Marchington
15. Physics Charles Chew and others
16. Conceptual Physics Paul G. Hawitt
17. Physics Brian Arnold
18. GCSE Physics Steve \omeg“‘ b
y | |l ey
19. Lower Secondary Science | &grlh \( mggﬁoré
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20. Integrated SC|en¢é\ \ RU‘ A Holt science and Technology

21. A Teﬁujﬁbgk 01l\Phy5|cs Class-9 Punjab Textbook Board-Edition-2004
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Acceleration: Rate of c)ta Flge
velocity with time. ARAR RIS
Accurac qthtwjé ‘measurement
reflected {»ﬂzthe number of significant
figures.

Artificial Satellites: Objects moving in
fixed circular orbits around the Earth.

o 8|
‘., x\ AL

Base Quantity: Such quantity, which
can be expressed independently
without the reference of any other
quantity.

Base Units:
International,
number.

The units in System
which are seven in

Biofuel Energy: Energy obtameg frcfrh

waste organic materlal's A4 A 20 \\ \\\
Centre of Grav J‘Xf \]Theﬂoﬂm\tfof body
where |ts<\w@gh

Centripetal Acceleration:
Acceleration produced by the
centripetal force.

Centripetal Force: The force which
keeps an object to move in a circular
path.

Circular Motion: Motion of a body
along a circular path.

Components of a Vector: Such
vectors when added give the resultant
vector.

Couple: When two equal and \Unl;kEr
parallel forces act at diﬁia-reﬁt pomts\of
a body, then theﬁﬁg pstltute a couple.

J
I|\ \Jl

Bens;ty' ‘Mass of unit volume of a
“substance.

Derived Quantity: A quantity which is
expressed with reference to base
quantities.

Derived Units: Units which can be
derived from base units.
Displacement: The shortest distance
between two points.

Dynamics: Study of motion of bodies
under action of forces.

Efficiency: Ratio of output and input.
Elastic Potential E;terg\yf‘@%ergy of a
reompr\e%éq lqrfstr\etched spring.
@l*a\stlcit% e property of the solids

“Because of which they restore their
original shape when external force
ceases to act.

Electromagnet: A temporary magnet
when electric current flows through a
coil wrapped around an iron rod.
Energy: Ability of a body to do work.
Equilibrium: A state of a body which
has no acceleration.

Force: The agent that changes or tends
to change the state of a body.

Fossil Fuels: Qil, gas and coal which
can be burnt_ —

(0 \ t J:'J

__.'Fhﬁﬁﬁnx \The';farce that tends to

tprﬁvéntf ‘the'bodies from sliding over
“each other.
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Geothermal Energy: Energy of the he\t
rocks deep under the surface efrthe

T
\.'

™ '..

Earth. ~* AL
Grawtathpahj[Fﬁéﬂd'“The reglon
around ad'ebject where its force of
gravity acts.

Gravitational Force: Mutual force of
attraction between the objects.

Gravitational Potential Energy:
Energy of body due to its position in
the gravitational field.

Heat: The form of energy, which is
transferred from one place to another
because of difference of temperature.

HorizontalComponent*The
component of a vector which is,
horizontal or x-direction.\ .~ r\\\ \

Hydraulic Brak sw Bﬁallﬁeg\xxdrkmg
accordlng\}ﬁﬂ?\e&\a s faw.

Hydraulic Press: A press that work
under Pascal's law.

HydroelectricGeneration:
Conversion of kinetic energy of flowing
water into electrical energy.

Inertia: The characteristic of a body
due to which it resists against any
change in its state.

Internal Energy: Total energy of
molecules of an object.

Joule: The unit of work in System

International. 7 .ri A\ (
Kilowatt-hour: Work dor{e“inlpﬁe Ihdqr«at\e
rate of one Kllowatt S VUL

Klnematlcs.\ le |motlon of bodies
without takmg‘mto consideration of the mass

and forces.

o v

\-‘.
= \1‘-." W

;(metw 1?"?"3?‘ Eﬁéxgv eF a body due to its
mdtroﬁﬂ \ A L."___;'
»K’fnetlc Friction: Friction during motion.
Least Count: The minimum measurement
recorded by an instrument.

_r\

Light Year: The unit of distance for celestial
bodies equal to 9.46 x10° m

Like Parallel Forces: Forces acting along
parallel lines in the same direction.

Limiting Friction: The maximum value of
staticfriction.

Line of Action of a Force: The straight line
along which the force acts.

Linear Motion: The motion of body along a
straightline.

Mass: That characteristics of a body, which
determines thefekec)el‘eratmﬁ\pfqduced by the
Pchatrcin ‘8 forcelo O
cha}uc‘s* h\é,'branch of Physics which deals
»wfth the study of motion of bodies.
Magnet: It attracts magnetic materials and
stays north-south direction when suspended
freely.

Magnetic Compass: A direction indicating
device using a magnetic needle.

Magnetic Field: Space around a magnetic in
which force is exerted on another magnet.

Momentum: The product of mass and
velocity of a moving body.

Neutral Equilibrium: The condition of a body
in which its centre of gravity neither rises nor
lowers of i ts original position after
disturbance.

Orbital Speed: A critical speedpf‘a satellite in
order to keep. oln mﬁwng\amllhtftﬁe Earthata

| EpEtlﬂihElgh\t, | { G

Pa[all.’eP Forces: Forces acting along the
“parallellines.
PhysicalQuantities:
characteristics of objects.

Measurable
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Physics: That branch of Science, which
explains the properties of matter, ener%y
space and time. \ *., 75
Plasma: A state of matter iwwh &; s\ﬁqf‘t\lqe\
atoms are |on|zed mtf: ?6-5}1‘1 Jions” and
electrons. _ JIU

Power: Rate dfdomg work.

Precision: Determined by the instrument
used equal to its least count.

Prefix: Symbols added to a unit to write it by
power of 10,

Pressure: Force exerted normally on unit area
of an object.

Random Motion: Motion without any
consideration of time and direction.
Perpendicular Components: The
components of a vector which are mutually
perpendicular to each other.

Resolution of a Vector: Division of a vector
into its components. ®
Resultant Vector: Such a vector whlchxs\I}OWS‘ (
the combined effect of tu@@ﬁﬁfcre &rm};\i‘
Rolling Friction: Th |o bm&dteﬁrdurmg
the motio wf\ éi*;r over the other with
the help of eels

Scalar Quantities: Quantities which can be
specified by their magnitudes only.

Scientific Method: Logical applications of
argumentsthat explain a certain
phenomenon.

Scientific Notation: The number written as
power of ten or prefix in which there is only
one non zero number before decimal.
Significant Figures: In a measurement, the
correctly known digits and the first doubtful
digit.

Sliding Friction: The friction between two
surfaces sliding against each other.

Solar Energy: Energy of the sunllght T\ £ :\”Jx /
Speed: Distance covered '_by \3(4?1’%’ hp«énbia
second. et

gl \\1".1 .\' I' ll'l_ =
Stable Equdlbr”m'h \Jé\&mdltlon of a body in

'|\|_,-

which it come;,tg,‘fskongmaj tcﬁbltlon after

being dﬁtﬂﬂ\;&e& (0. )02

' sthIC‘FﬁC‘tlﬁn The force of friction arising due

~tﬂ’applled external force before motion of one
body over the other,
Temperature: Degree of hotness or coldness
of a body.
Tension: The force acting along a string
Thermometry: Art of measurement of
temperature.
Torque: Product of force and its moment arm.
Trigonometric Ratios: The ratios of the sides
of a right-angled triangle.
Uniform Acceleration: Equal changes in
velocity in equal intervals of time.
Uniform Speed: Equal distances covered by a
body in equal intervals of time.
Uniform Velu{frw\ E,qﬁai\@h%nges in
d\!srgl Qrﬁeﬁt\‘rh iqﬁﬂai intarvals of time.
'Uh ike | \hgr‘allel Forces: Forces acting along
Hpaf el lines but in opposite directions.
Unstable Equilibrium: The condition of a body
in which it does not come to its original
condition after disturbance.
Vectors Quantities: Quantities which can be
specified by magnitude as well as direction.
Velocity: Rate of change of displacement with
time.
Vertical Component: The component of a
vector which is along vertical or y-direction.
Vibratory Motion: The to and fro motion of
body about a fixed point.
Volume Expansion: Increase in volume.
Watt: The unit of power in System
International.
nght The. fQITCEl wn}h Whlcl:l ‘bhb Earth pulls a
body \fmwarc{\s\l‘ti céntra.
kWindjEnergy Kmetlc energy of fast-moving
alr,fwmd
Work: The product of force and the
displacement in the direction of force.
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A % ®
O )
Acceleration _ “@ 2 Displacement 34

)
Action WNNW "’KX | 34 Distance 34

Accuracy 20 Distance-time graph 38
Addition of vectors 29 Dynamics 29
Ampere 8 E
Applications of centripetal force 98 Efficiency 122
Area under graph 43 Electromagnet 169
Artificial satellites 97 Elastic limit 129
Atmospheric pressure 136 Elastic potential energy 111
Axis of rotation 82 Elasticity 129
B Energy 109
Bar magnet 164 119
Barometer 46
Base quantities m 90
Biofuel- energv “m
Biomass First equation of motion 46
c First law of Newton 57
Candela 8 Force 53
Car lift 140 Forms of energy 109
Centre of gravity 38 Fossil fuel energy 112
Centre of mass 88 Friction 53
Centripetal force 98 G
Circular motion 33 Geothermal energy 115
Components of a vector 85 Graphical analysis of motion 38
Conditions of equilibrium 91 Gravitational field strength 53
Conservation of energy 112 Grawtational force 53

Couple ra\nt @@m 110

K\N\E\\K ﬂéad e ;

Derived quantltiim’w Heat 149
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Hooke's Law 129 Measuring cylinder 17

Hydraulic brakes Measurin 1%1@1‘\5:5@@ L'\\?‘l 11
Hydraulic press 185
Hydroelectric energy ﬂ % t ods to reduce friction 69
Hypothesis “\ i\w 189 Metre rule 11

M Metre 8

Impulse 69 Mole 8
Inertia 58 Molecular theory of matter 150
Internal energy 152 Moment arm of a force 82
J Momentum 69
Joule 108 Motion 32
Junction 154 Motion under gravity 44
K N
Kelvin 8 Neutral equilibrium 95
Kilogram 8 Newton's laws of motion 57

Kinetic energy 109 Normal force @ @@G@ 54

Kinetic friction ﬁ 115
Kinetic molecular model %Kﬁm O

Paramagnetic materials 173

Law of con i ntum Parallax error 12
Laws of motion 57 Pascal's law 140
Least count 12 Permanent magnet 165
Like parallel forces 81 Physical balance 16
Limiting friction 75 Physical quantities 6
Line of action of a force 82 Physics 183
Linear motion 33 Plasma 151
Liguid pressure 134 Position 29
M Potential energy 110

Magnet 167 Power 120
Magnetic field 167 Prefixes e 9
Magnetic compass 165 éé\oi‘x @T: \9‘3 133
Magnetic domains 1 i amw 21

Magnetic materials \ inciple of moments 87
\i\v 139

Manometer \IW (ﬂ“
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Random motion
Rectangular compo
Renewable energv
Representa@
Resolution of vect
Rigid body

Rolling friction

Rotatory motion

Scalar quantities
Science

Scientific notation
Screw gauge

Second

nents V\B@K\
res “ i\
e&f Tia 30

84
82
68

33

29
181
10
13
8

Second equation of motion

Second law
Significant figures
Sliding fricti
Slopeofag

Solar energy
Speed
Speed-time graph
Spring balance
Stable equilibrium
Static friction
Stopwatch

System of units

Technology
Temperature scales

Temporary magnet

Tensionin the strin
Theory \‘\\[W\%NM B

N m\w

ol

ou

guation of motion

Third law
Torque
Translatory motion
Trigonometric ratios
Turning effect of a force
Types of motion

)
Uniform acceleration
Uniform speed
Uniform velocity
Unit of force
Unit of work

oM
Rl

Unlike parallel forces

Unstable equilibrium

40 Vv
114 Variable velocity
34 Variation of 'g' with altitude
41 Vector quantities
16 Velocity
94 Vernier Callipers
67 Vibratory motion
17 w
8 Watt
T Weight
188 Wmd ene ﬁg\ @\) L\\m
Y\IS@
Rt s
Zero error
188
200

153
151
47
60
83
33
86
82
33

37
39
36
59
108
121
8
81
95

36
62
29
34
12
23

121

62
116
106
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