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® The reference standard used to measure the

physical quantities 1s called the unit.
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(1) Fundamental Units

® The units defined for the fundamental quantities are called
fundamental units.

(1) Derived Units

® The units of all other physical quantities which are derived

from the fundamental units are called the derived units.
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* |FPS System:)In this system, the unit of length 1s foot, the unit of

mass 1s pound, and the unit of time 1s second.

CGS System: In this system, the units of length, mass and time

are %ntimetre, gram and second, respectively.
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System of

®* MKS System: In this system, the unit of length, mass and time are

Units meter, kilogram and second, respectively.

® SI System: This system 1s widely used in all measurements
throughout the world. The system is based on seven basic units

and two supplementary units.



‘ Basic Units

S| Undom,

Quantity Unit ( \V{ w) Symbol of the Unit
Length’ gtre—— L <\En>

Mass 7 | kilogram (ke

time ot — (5
Temperatuﬁre N kelvin\/ C @

Electric current __~ - ampere / § A

Number of particles -lmole/’\/ / (\Tnol

Luminous intensity
\

candela \/

Supplementary Units
Plane angle / C@/ ggdi
Solid angle Steradian" st~
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Physical Quantit Unit Dimensional Formula
ysical Quantity GL/\M )? mens
Displacement m_" MLT
Area / m2 / MOL2T0
Volume S m ~ MLT
1 - —T1 01 -1
Velocity ./ ms v« \M/S J/ ¢ TJ MLT
2 7 — 0 1_2
Acceleration \/ ms / L /S/L’ mc—% |[MLT
3 ' T30
Density Kegm /f7 / e MLT
Momentum _/ Kg ms_1 / : MLT
\ —
‘ 2 2 T2 2
Work/Energy/Heat 4 ,JouleSg or) Kg m /sec MLT
—— =7 ———— [ 2.3
Power .~ Watt (W) (or) Joule/sec |[M LT
/ e -




| GS/GK T HgHu™H |

épgular Velocity

rad s W /S

Angular Acceleration

=

rad s j@A/SL

) ) T 2.0
Moment of Inertia Kgm \// MLT
Force @r) Kg m/sec MLT
T T 2 I
Pressure / Newton/m™(or) Kg m /sec ML T
ad . 2
e — T 11
Impulse Newton sec (or) Kg m/sec MLT
— T 2.0
Inertia \_/ Kgmy” M LT
—
. Pz -1
E@Ment < Amperg (or) C/sec QT
= PN 2 2 2 12
Resistance/Impedance ( Ohm for) Kg m /sec C ML T Q




Units and
Dimensions of
a Few Derived
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Q.1 Electron-volt is a unit of
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(a) Potential difference / TIvaTX
(b) t@entf%l?\lﬁ T

(c) Power/ Kllis)
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LK 1 SARM AL (1 eV) = 1.602 10-19@

®* The electron-volt (eV) 1s a unit of energy

commonly used in atomic and nuclear physics.
One electron volt is equal to the energy present in

an electron or a charged particle with unit charge.

1 electron volt (1 eV) = 1.602 x 107" joules



Q.2/Which of the following physical quantities 1s a scalar quantity?

ffeARad e AT O § hiH-81 Ush 31T iR 82 ~
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(a) Weight / 94X

\(‘b) Iépulse / ST

j (c)| Young's Modulus/&T HTIThR

%(d) Acceleration / cd{UT
/
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Those quantities which have only magnitude and no
direction are called scalar quantities. Such as mass, density,
electric current, speed, distance, volume, pressure,
temperature, Young's modulus etc. In the context of
mechanics, the Young's modulus or Young's modulus 1s a

measure of the elasticity of a homogeneous elastic material.



Q.3 What 1s the unit of relative density?

3ATUfeTeR B Fcd hl SoRTS T 27 >,
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D

4°C YT ST ohT I-Icd
J

® The ratio of the density of an ob,j ect at 20°C to

the density of water at 4°C is called relative

density of the object.

® Relative density = Density of the object at 20°C/

Density of water at 4°C



Q.4 Which among the following 1s a vector quantity?
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(a) Heat / 3™HT

(biggular momentum} EAIRRIIG]
(c))wo{k/wf —

(d) Tite / 99
v
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®* Those physical quantities which have definite
direction as well as magnitude are called vector
quantities. For example, momentum, 1mpulse,
acceleration, force, displacement, velocity, weight,
electric field, torque, magnetic field, magnetic

induction, angular momentum, magnetic moment, etc.



Q.5 Which of the following 1s a vector quantity?

ATARgd § 8 -8 Gl UiRT = 2
/ S.S.C. 3Heed CHSL (T-1) 15 SHe, 2017 (11 - dTeit)
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(a) Electric current / %E\JD?[ g

(b) Electric\ﬂi)%fi%l'{]ff PGE
(c) Electric cgarge /%I'i’\]ff AT

= Electric field /]%@ff@




Q.6 Bormula for distance 1s

SR T TR ?
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(a)(s;)egd X time@

(b) time/speed/ guI/Tid
(c) speed x acceleration / il x TaoT
) Velocityk{)eed/aﬁ/"lﬁ



/ * speed = distance / time
P
)

(o
* distance = speed x time
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Q.7 Which among the following is@a unit of distance?
eferfierd o & shi=-6t i o6t ueh 3%5@?
/ S.SC. AT CHSL (T-1) 20 ST, 2017 (I-9Tel)

4 e (a) Ligh?%’ear / TehTTEY

~ —
(b)(Longsec/ATTHh

© thronomical Unit/@ i SWF{?
\ﬁ(d) Parsec /ZTS%E \
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* YHREY, W IHE (Astronomical

unit) TS U (Parsec) gt & " ¥,
el A8 (Longsec) WA frel oft
f3r =1 78 2

®* The light-year, astronomical unit and

parsec are units of distance, while the

longsec unit 1s not a unit of any amount.



Q.8 The unit of which physical quantity iascal?

ﬁm%ﬁﬁrﬁmm ShT gohTS qu-ohcfi@%?
S.S.C. 3T CHSL (T-1) 18 ST, 2017 (1-9Tedt)
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\D (a)<Moment of Inertia / STScal 3TVl
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Qﬁb) Pressure / a1

DWZ&P (¢) Stress / d-1d
=
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The unit of moment of inertia 1s| kg-m.)and
/ dimension is [ML?]. The property of a body
due to which 1t opposes any change 1n rotation
about an axis 1s called moment of inertia of
the body about its axis of rotation. Optionally,

the unit of all other quantities 1s 'Pascal’.



Q.9 What 1s the unit to measure the wavelength of light?

TehTST <hl dTeeA ohl HTY Shi IhTS FIT 27
/ S.S.C. AT MTS (T-I) 12 TR, 2021 (11-91edT)
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/ ) Candela / Fsa
%;) @ngstrom / @

(c) Dyne / STeH
__Ad) Faraday / TS




* RTT ShT AUTCEA SI8d W BId &, Ja1 G&H gl
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* Since the wavelength of light 1s very short, the
measurement of such minute distances 1s done

by the unit Angstrom (A).
* 1A=10""m.



Q.10 What 1s the unit of the physical quantity “Stress™?

ifcieh AT 'q1e hl SohTS oIT &7
S.S.C. 3T CHSL (T-1) 7 %, 2017 (I11- 9Te)

Eomy N
@Yﬂ%% V/\a& S %f_/

I (a) Newton second / =JZ- gohs
D (b) Steradian / Tfea
Q—)(c) éascal / WW)

~2(d) Joule / A
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/ ST 3 SHish o H €, ST g 0Tl g
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®* In continuum mechanics, stress or stress

refers to the internal force that 1s applied
by other particles on their neighboring
particles. Its unit 1s newton/square meter

or pascal.



Q.11 The SI unit of density is

Tcd shl TH.3TS. ShTS 2 |

(7 )
ST K
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®* S.I. unit of density 1s kilogram / cubic

meter or kgm-3.



Q.12 Which of the following units 1s used for the measurement of Luminous Intensity?
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(a) Ampere/Q'ﬁ:q?ElT
>

(b) Mole / AT

:}(@d/l@@

(d) Kelvin/ shicad
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SYMMd dIiddl (Luminous Intensity) <kl SI

HAeh sheetl (Cd) Bl € TordlT foig wehrr &ld
o¢ AN N NON N

T IcafSId 81 ATl ST d-FoTed / SehivT 3T 1

lumen / Sr §RT <4<k BIT &

The SI unit of luminous intensity is the
candela (Cd). It 1s expressed in terms of
luminous flux / cuboid or 1 lumen / Sr

emitted by a point light source.



QyW hat 1s the SI unit of time?

THY hl TH.3ATS. FohTS 1 & 2
S.S.C. JE faferet wliear 23 wrel, 2021 (11-9redt)
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(a) Millisecond/fHefiEehs
—

(b) Hour / ©IeT
‘\B)(c) Minute / THE

?d Second / @he
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(7 )
ST K




GS/GK T HgHu™H

* THY A SI HTE Hhe ol T Tk HA TRT &
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® The SI unit of time 1s second. Time 1s a

fundamental quantity. Time 1s a scalar

quantity.



Q.14 What is the SI unit of Momentum?

GaT (Momentum) shT SI HTZeh 1 27
S.S.C. 3T MTS (T-1) 13 3T, 2019 (I-9Teit)

cxmm—

\— [ y
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(a) Ampere Lty

N (b? Joule/ S[ct
R
) kg




o fordl TTiqHTT TEq % ST qT I & JREETS hT HaATT

(Momentum) FEd %I\Haﬂl Ueh leRT TR (Vector

quantit @ —
N 2
o HAT = SoIHTH * 7]

® 37q: G T S.1. A= fohuT. HI./8. 3T kg m/sec BIT &

® The product of mass and velocity of a moving object
is called Momentum. Momentum 1is a vector

uantity.
fq y

‘Qlomentum = mass@

®* Hence S.I. of momentum Unit kg m/s or kg m/sec.




Q.15 fohaniaie &ier (kWh ) Fmfaritad § & fordeht wrsres 22
Kilowatt hour (kWh) 1s the unit of which of the following?
S.S.C. AT MTS (T-I) 18 Tdsr, 2017 (I11- 9Tei)
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(a) ﬁ?\))?f‘\flﬁﬁ/electric power
~ (b) scd/Force

N\fc) GaTT/momentum
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Electrical energy = power X time

® The unit of electric power i1s watt or kilowatt.
Therefore, 1f time is taken in hours, then electrical

energy is expressed by = kilowatt x hour or kWh.



Q. 16 The mass of an object is a

ﬁ ] T S Teh H
S.S.C. SMaTET C.P.0.S.L (T-1) 1 T, 2017 (I1-9Ted)

\
@ Yifdeh AT/ Physical quantity
@fﬁ%ﬁ? HET/Fundamental Quantity
\(c) 371431 ATA1/Scalar quantity
(d) ol foehed @&t =1/ All the options are correct.
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®* Fundamental quantities or basic quantities are those,

which cannot be defined in two terms of other
quantities, such as length, mass and time. Mass 1s a
physical quantity because it can be expressed in terms
by the laws of physics. Mass i1s a scalar quantity

because 1t has only magnitude.



