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PHYSICS (3ilfas fa=mer)

 The scientific study of matter and energy and interaction between
them.
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TYPES OF QUANTITIES (TRAT & Y&R)

 Physical quantities are all those quantities which are physically present
and they can be measured-

* Non-physical quantities are those quantities which cannot seen
v/

neither can they be measured-



Units (A19F)

Every measurement has two parts. The first is a number (n) and the
next is a unit (u).

g¥ AT & S 81T gl &1 Jgell U TEAT (n) § 31X 317eim U 561§ (u) gl

Q = nu.

Units are decided by : General Conference on Weights and Measures

(Conférence Générale des Poids et Mesures, CGPM)



Fundamental and Derived Quantities
o (AifeE IR qeTewt_ TIAAT)
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* The quantities that are independent of other quantities are called
fundamental quantities- mam

+ St AT 37 UfAAT & Tgaa gidr &, 3¢ AfSF AT Fgr S g

* The units that are used to measure these fundamental quantities are called
fundamental units- Fd = Wna

+ 31 HAHA ATHT F AGA F AT T gHTEAT F1 39T fFAr S B, 3%
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* There are four systems of units namely C-G-5, M-K-5, F-P-S, and Sl
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Fundamental

Quantity

Length
Mass

Time

C.G.S.

centimeter

gram

second

System of units

M.K.S.
Meter

Kilogram

Second

F.P.S.
foot
pound

second




FUNDAMENTAL UNITS (& HTH%)

Physical quantity

TR

Length/

) KD
Mass

o),
Time
S EAY |
Electric current A
. ATaHi+

Thermodynamic temperature

| _ ey ﬁ??(
Intensity of light =

u"ﬁﬂ\ R ]

Quantity of substance

Unit (S1)

Meter

s

kilogram

-

second
~

-~

ampere_
kelvin ~ ( 3w®)
= _4

candela
=

I’TIID|E‘&

Symbol

M

cd

mol
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»SUPPLEMENTARY UNITS (J3& ATH& )

Plane angle (» Y, radian// rad

Z Y
\ —
Ot & NP
. ® .
Solid ang? / : steraman//, sr

O

Angles and Solid Angles

Angle: ratio of subtended arc length on /\l

circle to radius 7

00:£
-

® Circle has 27 radians

Solid angle: ratio of subtended area on ‘6

sphere to radius squared
® Q — —2
r

® Sphere has 47 steradians
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DERIVED QUANTITIES & UNITS (gc9esl HATAS )

« The quantities that are derived using the fundamental quantities are
called derived quantities-

- Aifre AT FT 3TART FEF S AT UIoT A ST § 3/ SeTeT
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* The units that are used to measure these derived quantities are
called derived units-
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Physical quantity
Frequency
Energy

Force

Power

Pressure

Electric charge or

quantity of electricity

Electric potential difference and emf

Electric resistance

Electric conductance
Electric capacitance
Magnetic flux
Inductance

Magnetic flux density
lHlumination

Luminous flux

Sl unit
hertz
joule
newton
watt

pascal

coulomb

volt

ohm

siemen
farad
weber
henry
tesla
lux

lumen

Symbol

L

Lm



SOME STANDARD UNITS
/ AT e

* Angstrom is the unit of length used to measure the wavelength of light-
- Light (55D 1A=10""m

S

-———" /

3 R A
* Fermi is the unit of length used to measure nuclear distances-
A 7 Fermi = 10715 m ( Femio)

o
* Nano meter is the unit of length used to measure %ﬂgth of light-
—
7am =107 m  (s5S) gl
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* A light year is the unit of length for measuring astronomical

distances: c= NS wic
o -

T- x\leax

7 L/ght year = distance traveled by light in T 1 year
s o = 9-4605 X 10'S m-/

—_—

* Astronomical unit = Mean distance between the sun and ear‘th

20 = =
o et 5
_:. W/ T
iy @ o HeH &5 Fih

* Parsec = 3:26 light years = 3:084x 10'° m

\ =
Pavolletic Second




FOR MASS : ;zw

e —
X

1 CQL = i'l* X Mams of 200
iuf&“id_&-ﬁ@";&_;_&}x@dﬂw

> i

\ CSL
(D BlaK J’lo\[\é/ )

While Dwosf 2L MESL

_————
—




Dimensions (ﬁTITQ')

* Dimensions of a physical quantity are the powers to which the
fundamental units are raised to obtain one unit of that quantity-
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DIMENSIONAL FORMULA (fad#i T §)

Physical Quantity Units(SI) Units(CGS) Notations
Mass kg(kilogram) i g o [ M]
Length m (meter)» —> cm — <[L1
Time _s(second) ~ S v [T]
Temperature . K (kelvin) i » [6,¥] Theta
Current . A (ampere) A v [TorA)
Luminous intensity  cd (candela) — cd

X
Amount of substance mol e mol



HOW TO WRITE DIMENSIONAL FORMULA

STEP 1 : Write down the formula of the physical quantity-
SR 2B/ ;&R

STEP 2 : Write down or derived the unit: S Saw !

STEP 3 : Write down the obtained units in the form of Dimension
symbols-



IMPORTANT DIMENSIONAL FORMULAS

 SPEED / VELOCITY : ~<d /
D Cpeed (XRQ) = D

T
MNekeX

1GG, (\)N% 4 Sec

6 =2 .y
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- AREA, VOLUME & DENSITY :
Vv < Vv
AWa = Axb = ™ 5[]V
Cl.) L)
- v
S = Axbxh ® WP = L)
- oo, kg LM
il = e s 7T
Den&? ~
5 [ML3]




* ACCELERATION OR GRAVITATIONAL ACCELERATION :

= v Vv

4% sow L CL]
ST T T
o’ 5 LLTE]
N~
g7 S[LT7




 FORCE :




- WORK , ENERGY & TORQUE :

Y

i

Notk = Enesgy = T¥que
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« IMPULSE :

F.nat

p
I
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« SURFACE TENSION :




* GRAVITATIONAL CONSTANT :




* GRAVITATIONAL FIELD :




* SPRING CONSTANT :




* Permittivity of free space :




 Permeability of free space :

v 4



Dimensionless quantities (Ta#HT&T TAAT)

* Dimensionless quantities are those which do not have dimensions but have a
fixed value-

g ufrat e RAEES) a8 adr E

* Dimensionless quantities without units: Pure numbers, m e, sin ,cos 6, tan
0 etc: — /

* Dimensionless quantities with units: Angular displacement - radian,
Joule’s constant - joule/calorie, etc:



Quantities Having the Same Dimensional Formula

7- Impulse and momentum-

2 Work, energy, torque, the moment of force-

3 Angular momentum, Planck’s constant, rotational impulse-
4- Stress, pressure, modulus of elasticity, enerqy density-

S+ Force constant, surface tension, surface energy:



6- Angular velocity, frequency, velocity gradient-

/- Gravitational potential, latent heat-

8-Thermal capacity, entropy, universal gas constant and Boltzmann’s
constant-

9- Force, thrust:

70- Power, luminous flux:



Applications of Dimensional Analysis

* Verify the correctness of a physical equation-
* Derive a relationship between physical quantities:

» Converting the units of a physical quantity from one system to

another system-
Fzma

thS = RHS

/



Some Important Conversions

* 7 bar = 10° dyne/em? = 105 Nm2= 7105 pascal

« 76 ¢cm of Hg = 1-013x106 dyne/cm? = 1-0O13X105 pascal = 1-013 bar-

* 7 kmph = 5/18 ms™

* 7 dyne = 105 N,

o7 H-P= 746 watt



o 7 kilowatt hour = 36X70° J
N = E.Q = [, LT‘J']
7o Y —=

{

&)
\

* ] kgwt = g newton
* 7 calorie = 4-2 joule
« 7 electron volt = 71-602X7107° joule

*7 erg = 1077 joule



Some Important Physical Constants

* Velocity of light in vacuum (c) = 3 x 10® ms-!

* Velocity of sound in air at STP = 331 ms"!

» Acceleration due to gravity (g) = 9.81 ms2

« Avogadro number (N) = 6.023 x 10%3/mol

- Density of water at 4°C = 1000 kgm= or 1 g/cc.

 Absolute zero = -273.15°C or O K



 Atomic mass unit = 1.66 x 1027 kg

* Quantum of charge (e) = 1.602 x 10-1° C

 Stefan’s constant = 5.67 x 1082 W/ m?2?/K*

* Boltzmann’s constant (K) = 1.381 x 1023 JK-!

* One atmosphere = 76 cm Hg = 1.013 x 10° Pa

 Mechanical equivalent of heat (J) = 4.186 J/cal

* Planck’s constant (h) = 6.626 x 103* Js



* Universal gas constant (R) = 8.314 J/mol-K

- Permeability of free space = 4t x 107 Hm!

« Permittivity of free space = 8.854 x 1012 Fm!

* The density of air at S.T.P. = 1.293 kg m™3

- Universal gravitational constant = 6.67 x 10-!! NmZ?kg



u www.Youtube.com/safaltaclass

www.Facebook.com/safaltaclass

www.lnstagram.com/safaltaclass

ﬂ SAFALTACLASS P Cocserer


http://www.youtube.com/safaltaclass
http://www.instagram.com/safalta

