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PHYSICS ($iifa® faare)

 The scientific study of matter and energy and interaction between
them.
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PHYSICS

TOPICS

1. UNIT & DIMENSION a @ e

2. RECTILINEAR MOTIONY

3/"‘ 9\'
3. PROJECTILE MOTION L

\

4. NEWTON’S LAWS OF MOTIOI}I//

5. FRICTION J




6. UNIFORM CIRCULAR MOTION,

//

«\/
7 WORKPOWER (- 2)d
b S
=
8. ROTATIONAL MOTION,

9. PROPERTIES OF MATTEIi @
_
(Elasticity, Surface tension, Fluid mechanics)}

10. GRAVITASTION
c >

11. SOUND & WAVES 4
Pz

N&;



12. CURRENT ELECTRICIQ = ResSistonce

AN AET
T OF Cl a
13. MAGNET & MAGNETIC EFFECT OF CURRENT .3
P = = | 2=

14. ELECTROMAGNETIC INDUCTION AND A.C.

15. HEAT , KTG, THERMODYNAMICS -3 &
— = = B :Z‘ ?%

16. RAY OPTICS & WAVE OPTICS 3’}&
=

17. MODERN PHYSICS
18. SEMICONDUCTORS =
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2 Units and

Measurement _—
- g
FOR NDA EXAM 2021

1 . : ‘.

a4 AN L A TR ’ l "‘

) . / ] 22 ‘

y - / | / -
-



TYPES OF QUANTITIES (AT & T&R)

HTdh

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

s

 Non-physical quantities are those quantities which cannot seen 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).

gT AT & &l AT 8ld &1 Ugell Ueh TEAT (n) § 3T 31T Teh SHhE (u)
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Units are decided by : General Conference on Weights and Measures

—

zz (Conference Generale des Poids et Mesures, CGPM)




Fundamental and Derived Quantities

o> (A I Sqedest TTAAT)

—

* The quantities that are independent of other quantities are called fundamental
guantities.

« ST ATIATT 31T [TAAT A TIdT 8ldT g, 3o Hifelh ATITT shgl SATdT gl
) mow — FF D > kg G

* The units that are used to measure these fundamental quantities are called
fundamental units.

* 56T HeTHd HAMIAT &l AT & TAT [51eT ShIgal T 3UAET ol ST &,
B_é':HT»raﬁd ShISAT Shal STl g

* There are four systems of units namely C.G.S, M.K.S, F.P.S, and SI.
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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 (Hel (_“ HTAh)

Physical quantity
Lengthf

Mass

Time

Electric current

ok

Thermodynamic temperature ==

Intensity of light

Quantity of substance

=

=
=

Unit
Meter
kilogram
second
ampere
kelvin
candela

mole

o-*—‘_—'-'

Symbol

M

cd

mol
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SUPPLEMENTARY UNITS (Y% ATd% )

Plane angle

Solid angle v/

Bl @t I

—

< radian

steradian
4

Angles and Solid Angles

Angle: ratio of subtended arc length on

circle to radius

e 0 —= £
»
® Circle has 27 radians

—

Solid angle: ratio of subtended area on
sphere to radius squared

.Q:—

2
r
® Sphere has 47 steradians

CS184/284A

rad
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DERIVED QUANTITIES & UNITS (S¥qcYeedl HTA%)

* The quantities that are derived using the fundamental quantities are called
derived quantities.

- Hifeleh A3 1 3TART ek ST ATET IIoT AT ST § 38 Gl

HATATT Shgl ST &

* 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

Pa

L

Lm



SOME STANDARD UNITS

* Smoll vnits of Length C Q‘&Z\_\% 3R B2 WAR) T —
* Angstrom is the unit of length used to measure the wavelength of light.

v — o
/ 1A=10"1m A= 15 ok
——— ___,/:"/_/

* Fermi is the unit of length used to measure nuclear distances.
= ;WL 1Fermi=10"1"m (@ 51 TAsa)
% _
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* Nano meter is the unit of length used to measure wavelength of light.

1nm=10""m -
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* A light year is the unit of length for measuring astronomical distances.
4 =

1 Light year = distance traveled by light in 1 year = 9.4605 X 1015

/

Y&l J&
—

* Astronomical unit = Mean distance between the sun and earth = 1.5 x 101t m

—
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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 (fa#i T §)

Physical Quantity Units(SI) Units(CGS) Notations
Mass, kg(kilogram) g -M
Length m (meter) cm >l
Time s (second) S o \
Temperature K (kelvin) i [k, Q] Theta
Current A (ampere) A cal [orA
Luminous intensity  cd (candela) — S 1;
Amount of substance mol — _ mol



HOW TO WRITE DIMENSIONAL FORMULA

STEP 1 : Write down the formula of the physical quantity. & \ai@\

STEP 2 : Write down or derived the unit. Saé ¥~
—

————————

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




IMPORTANT DIMENSIONAL FORMULAS

Dirstronce ,_
Speed = =) <d i

« SPEED / VELOCITY : >
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- AREA, VOLUME & DENSITY :
v v v

O Avea(Fo) = Kxb = mxm - [L]rLde 2]
—m3

® Volume ( 3@dd )= Lxbrh > mem¥*m ~m]\/
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* ACCELERATION OR GRAVITATIONAL ACCELERATION :
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* FORCE :




* WORK , ]iNINR(PY!E'TCHRCNJE:
O Wovk = F. s a@ xSamma
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- POWER :

-
V=7
_ [me27?]
cTJ
¢ -[mL2 T3]



* PRESSURE :




« IMPULSE :

2R = &} ® F|RA
= [MLT"QJ [Tj

= [ ML T’(J



* SURFACE TENSION : (o= a=a):

EMT-‘]_




s GRAVITATIONAL CONSTANT :
N~
2

G <?

-~ M
C - é’l 1 )2,

G= ¥
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* GRAVITATIONAL FIELD :

oy L foxce
cq.gddv oo
_ [ LT-2])
[m’]
g =107
S



* SPRING CONSTANT :
2




Perm1tt1v1ty of free space : @

4
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Dimensionless quantities (AT TTAAT)

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

d AT Sieteht faAT(ATIR) Al gldl gl

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

* Dimensionless quantities with units: Angular displacement — radian,

Joule’s constant — joule/calorie, etc.



Quantities Having the Same Dimensional Formula

S ———
——

1. Impulse and momentum.

~

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

s

3. Angular momentum, Planck’s constant, rotational impulse.

4. Stress, pressure, modulus of elasticity, energy density.

J
5/ Force constant, surface tension, surface energy.



6. Angular velocity, frequency, velocity gradient.
7. Gravitational potential, latent heat.

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

O. Force, thrust.

10. Power, luminous flux.

7 7



Applications of Dimensional Analysis

4
* Verify the correctness of a physical equation.

e

* Derive a relationship between physical quantities.

_—

* Converting the units of a physical quantity from one system to
another system. —



Some Important Conversions

* 1 bar = 10° dyne/cm? = 10> Nm= = 10° pascal

76 cm of Hg = 1.013%x10° dyne/cm? = 1.013x10° pascal = 1.013
bar.

1 kmph =5/18 ms™!
* 1 dyne = 10 N,

1 HP =746 watt



* 1 kilowatt hour = 36x10° J

* 1 kgwt = g newton

* 1 calorie = 4.2 joule

1 electron volt = 1.602x10-1° joule

1 erg =107 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 ms™

* Avogadro number (N) = 6.023 x 1023/mol

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

e 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 10 W/m?/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 1034 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! Nm?kg
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