UNIT AND MEASUREMENT
bdkb Wij eki

CHAPTER |

Physical Quantities/Hkfrd ekk
Those quantities which can be measured is k/a PQ Eg: mass; length, time,
force.

0 ellk, ftlg ekik th 1drk g k/aPQ g th% &0;elu] yclb] le;] cyh
Types of Physical Quantities/Hkfrd ekkkvk d ¢dij

1. Fundamental P.Q./elfyd P.Q.

2. Derived P.Q./0;Rilu P.Q.

3. Supplementary P.Q./vuijd P.Q.
Q. Which of the following statement is correct for P.Q.?

P.Q. d fy, futufyfer e 1 dku IkdFu Igh g\
(&) necu (b). 1vee =
u

© n e u? (d) None/dib ugh
1. Fundamental Physical Quantities/ekfyd Hkfrd ekk,

Those quantities which do not depend on any other physical quantity.
These are 7.

0 elel, th fdllh VU2 Hifrd eleik ij furtj ugh djrit

21

F.P.Q. SiI. Symbol/c¢rid Dimension/Vk;ke
Length/yclb Metre/efVj m [m] h
Mass/&0;efu Kilogram/fdyixie kg [M]
Time/ le; Second/nljk sec [T]
Temperature Kilogram Korg [Kor g]
riiefu fdyixie Korg [Kor 9]
Electrice 'Current Ampere A [A]

fo] rcolg B3] A [A]
Luminous Intensity Candela cd [cd]
pednkj riork dMyik od [cd]
Amount of Subs. Mole Mol [Mol]]

mi dh ik iry Mol [Mol]
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Note/fVIi .l :-
All fundamental quantities are scalar quantities, Luminous Intensity is.

IHh eyHir jk*k;k vin®k jiE*k;k g] nhlr rhork gh
Measured by acteometer
,fOV;kehvy 1 ekik x;k

2. Derived Quantities/(;R1lU ekkk,
Those quantities which depend on F/P.Q. are k/a derived quantities.

0 eld, th F/P.Q. ij fuj djrh gh k/a 0:Rilu e, gh

Eg. Area, Volume, Velocity, Acceleration; Force
- {H] Vk; ruj 0xX] Roj.A] cy
Dist .., . .
Ixb=m? [xbxh=m?3 ——ms Velocity/time ma kg m/s
time
oxile;
3. Supplementary Quantities/VUuijd ek,
Angle
Plane (2-D) Solid (3-D)
Angle = Arc Angle
radius
Symbol (Rad) Ste radian Sr.
Dimensions
Length/ycClb — meter/elV] [L]
M]

Mass /&0;elu —» kg/fdxk
Time/le; —» sec/1dM [T]
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Dimensions of
1.  Area/{kk

Area/{l#=1x b =[L?]

2. Volume/Vk;ru

V =1xbxh-=[L?]

3. Velocity/0X

Disp _ [h] o
~ time [t] (LT~
4. Acceleration/f0j.k
Velocity - [LT7'] .
© time . [T] [LT 7]
Work
5. Force/CY = Mass/&0;elu x Acc 1N = 10° day/fnu
Newton Dyne
= [M][LT 7]
Work
6. /\ W' = Force/CY x Disp
Joule Erg.
=:MLT2?x L 1J =107 ery
= MIL> T
F  MLT™
7.  Pressure/Nncl0 P = —=—>—=[ML'T?
A L
. W FXD MLDT™
* = — = - 23
8.  Power/ "k P T T T ML2T
9. Impulse/VI0X = Force x contact time/Cy x lid le;
= ML2x T!
= [MLT"]

10. Linear Momentum/j=h; 10X

P
P

MV (Dim" of impulse = Dim" of moments)

(viox dh enrk % {k.k dn enrk)
[M LT!]
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F MLT
11. Surface Tension/lrg rulo T =

= = = 2
Length L [MT*]

12. Specific Heat/fof'f'V A'ek Q =Energy=MxCx at

o - Q  MIT?
" mAt M6
=L2T'20‘1

13. Universal Gravitational constant (G)/ lloHkfed x#tokd't.k fLRjd (G)

GM,M,

R°F  L,MLT™
- MMET T M

- [

14. Planck's constant (h)/lyd fLFjid (h)

E=hxv

/\ h' =6.626 x 10°*J x Second/nljk

Energy Frequency

1
v=—
T
E MLT?
E=hv=  h = o~ 1T
= |MPT™
15. Coefficient of viscostly (n) S.I. unit of n is Poise
"surk di x.iid ) n di S.I. eldd Poise g
oo &
M dx

_Fdc MLTPL .,
“ T Aaw T 2LT
[ML T
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16. Coefficient of Elasticity (E)/Ykp dk x.kd (E)

. k Force N /N Change in length
(i)  Stress/ruto Areq’ (ii)  Strain/Nuuf = Original length
Force . . .
P= No unit = Dimensiones/dib bdb ¥% wvk;ke ugh
Area
_ Stress ML T2
Strain [ ]

(i)  Young modulus/ ;ok ekikd

(ii) Bulk m odulus/cYd ,e VviMyl

(iii) Coefficient of rigidity /dBijrk dk x.kd
17. Refraction index

Inertia

Angle
Relative density

Dimensionless

18. Latent heat/V0;Ul] Xeh [Q = M'x'L]

22
P RNV Nt
m
19. Charge/VO0;l) xeh
Q = ifcurrent/Orelu) x t (sec/oreku)

[AT]
20. Electric potential (V)/fo] r {lerk (v)

Work MIPT™

= = = 2T-3A-1

Vv charge [AT] [ML*TA"]
21. Resistance/¢frjl/
V. =IR
L LV
I
R = MLPT™!
A

R = [MZT A

Quantities with the same unit can be added or subtracted.

leiu bdib okyh ek, €Mh sk Avib € Idrh g
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1. V=u+at

v m m ‘ m s m
- = e = e
s U5 s S
2. P =atP+bt?-ct+d (a, b, c, d, contt.)

Find dimensn of a/a dk vi;ke Kir dift,
P =ati+bt’-t+d

F
7 cat=b’=t=d ML'T?= [T

P =at’| = |ML'T®|=a

ML T2 = bT?

b=ML'T™*

P =ct
ML-1T-2 = cT

P =D
d=ML"'T™

Q. IfF=a+

Find C's dimensions.

C's d Vi;ke Kir'djA

fMF=a+ b
t

t—C

= =t-C
C=1T]

Q Y =Asin (wt-kx). Dimens” of Y?

x = time/ be;
t = time/le;
A = dimension/Vk;le
Dimensionless/Vi;le MCOLOT?©
Dimension of A/A dk Vi;ke =[L] h = sin (wt-k)
Dimension of K/K dk vi;ke =L MOLOT®O

Dimens® of W =T!
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Q x = B cos (at-time — wx-area)
Dimens® X = MCLOT®
Dimens" B =h

Dimens® of At — wx =1

At=1 Wx =1

lA=I1]  w=[L7]

or

System /C .yb

British French Decimal
fcfv'k ijp n*keyo
F.P.S. C.G.S. MKS 1971
Length Foot Centimetre Metre S.I. System
ycib iV \hetVj elvj S.I. G.lkyh
MassPound Gram Kilogram International
ekl 1imM xke fdyixie bVjutuy
Time Second Second Second System
le; nlji nhji nlj c.lkyh

Full form of § .I. unit = System international 'd’' unit
s L dk iy i1fke ;fuv.= flLVe bVju'kuy 'd' ;fuv

Force/CYy ='mxa

= kg m/s? = Newton MKS S.I = MKS
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Scalar and Vector Quantities/Vvin'k vkj 1fn"k jkf*k;k

/" ScalarN/fn'k

Vector/1fn"k I

Depends only on magnitude
doy ifjel.k 1j fuy djrk g
Obey basic law of algebra
chexf.hr d ey fuse di ikyu dj]

Scalar quantity Electric Current

vin'k ji°k fo| r Zkjk oDVj el=kk
Mass/éll Velocity /0X
Volume/Vk;ru Displacement /foLFiiu
Time/ le; Momentum /Xfr
Density/ %UR0o Electric Field/fo}r {=
Speed/xfr Weight /Hlj
Electric Potential/fo]r {lerk Acceleration /R0j-k
Energy /At Impulse/V(0X
\ Electric Charge/ byfDVd pkt Torque/Vid Y,

Have both magnitude and direction.
ble ifjek.k vij fnk nkuk ghr gA

Obey vector law of addition.

;i d Ik fuse dk ikyu djA

Vectro Quantity

Note/fVIi.k:

Stress is.a tensor quantity./ruo ,d VIj ekl gh

Some imp. values.
1 Fermi or fermto = 107 m
1 Picometer= 102 m

1 Angostrom = 107°m —5 size of nucleus
1 light year =.9.46 x 10'*m—>unit of dist
1 Astronomical unit ='1.496 x 10'' m —dist sum <> earth

1 Parallactic sec =.3.08 x 10'®m — parsec —>dist meas dju di biggest unit

1 KWH = 3.6 x10°J

1 MWH=3.6 x 10°d

1 atm = 1.01"% 10° N/m?

1 bar = 10°N/m?

1 nauticle mile = 1.85 km
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