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Lirsit anﬂ'.D.r‘mcnﬂanf

which we can describe

eans of
instrument andsh;’; “we have ctudied many physical \
Till sla% \ e,
te. \
asure are

(28

s - b

snﬂ'tle sured

Phys!caf aQu can PE ";E:nysi\':s' ar=. s, density €
re. :‘35 " called physical

The qu@ su
ik ‘;re:ysics possible t@ me

ntities
hys -
the taws of P force:
I ration: ws @
elerd’ _ libe theh'; b can be measured-
- I, #--'_"

quantil'r'es (acity. @ ]
b’ "Eﬂqg;s}-r::eﬁ which €20ty is 5
SR T A phyees ety speoifiets
quantities: Dy is o7 e ; ; t etc
physical @27 fractive index, dielectric constant etc- . \ G
It it NE2 ) valu (ratio); €9 % cnarge etc: \
umerie®’ iy calar); €9 e g,spmcement. torque etc. : \
agnitude 27 piection (vecter); © g o by magni
pMagnitud® nd nysical quantities which are not completely specmed even : gnitude,
: Note (1) There re als f_'r’;':::epphysical quantities are called tensors. Ex. moment of Inertia.
and irectio
_—M L il quantity = Numerical value x unit sol.
Physk:a; quantities are of three types |
\
|
\
Fundamental Derived Supplementarny ]'\
5 '::Ot‘; aitias Quantities Quantities
asic qual \
1. Fundamental (Baslc) Quantities : \
These are the elementary quamities which covers the entire span of physics. \
Any other quantities can be derived from these. L
All the basic quantities are chosen such that they should be different, that means independent A
each other. (i.e., distance (d) , time (t) and velocity (V) cannot be chosen as basi of | K
d asic quantities i
(because they are related as V= -!-J. An International Organization named CGPM:Gene \
ral Conference

on weight and Measures, has choosen seven physical quantities as basic or fundamental
) ntal.

\

ll"n;'\

. \
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,_ \

ength  Time M

(L) m (:;5 TET%emt""e Electrical  Luminous Amount )
current Intensity of '\
) (Cd) Substance
(mol) . \

y S baSlC it
.

In fact any set .
of inde i
oth A pendent quant
er physical quantities can beqden‘ J.:js can be chosen as basic quantities by which all

yawhH 8
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A
me other planet, these might also pe used as
oo .#Eri)a sgalocity
e called derived

Can be chosen as basic quantities (on soO
Langth

es as
t independent.
asic quantities (M.L.T..,,] ar

basic quantities)
But g
eannot be used as basic quantiti
Area = (Length)? so they are no

d in terms of b

Derlved Quantities :
h can be expresse

displacement  _
et

| 2.
{ Physical quantities whic
quantities.
Momentum P=myv = (m) -—-—'t—i'r;é_'_'_
distance . RASS.
, Density = yolume
n any system of
4

ML _ gt Lt g

i.e..
For example speed = =
| time
/ _ Solved Examples
X Example.1 Which of the following sets cannot enter into the list of fundamental guantities i
units.
(1) Length, mass and velocity (2) Length, time and velocity
(3) Mass, time and velocity (4) Length, time and Mass
uantities are those quantities which do not depend upon otner physical
predict .the relation between given quantities as
into the list of fundamental quantities.

t is set (2) we can

set (2) cannot enter
n say that momentum has

/ Sol. The group of fundamental q
quantities in the group. Bu
length = velocity = time. Hence
Hence correct answer is (2)

1]is called dimension

/
[ - Here [ M1 L' T~
1 Dimension in M (mass)
1 Dimension in L (length)
_1 Dimension in T (time)
of any quantity in terms of basic quantities (M,LT....)
f the basic quantities are called dimen

al formula of momentum and we ca
is called dimensional formula
sions.

ed. They are

and

The representation
QQ and in the representation, the powers O
3. Supplementary quantities :

Besides seven fundamental quantities two supplementary quantities are also defin

e plane angle (The angle between two lines) _

e Solid angle

0
dian .is the angle subtended by an arc of length equa\' to the radius, of the centre of
at the centre of a sphere by an area of its

d as the solid angle subtended

(a) Radian : 1ra
phere.

Q = 1 steradian

the circle.
(b) Steradian : It is define
surface equal to the square of radius of the s
Solid angle Q -_-_.'%. where A = R?% .then
R ‘
— Sl Praciice Drolilemsd _
Which of the following is usually 2 derived quantity ?
(1) mass (2) velocity (3) length (4) time
has a unit (3) may: have a unit  (4) does not exist
2, IPIA, Near City Mall, Jhalawar Road, Kota Raj.)-324005 i
ce.ac.in

A dimensionless quantity
(1) never has @ unit (2) always
®
nance

IReso
| Educating for better tomorrow

: contact@resonan
CIN: UBDSGZRJZGUTPL0024029



https://gradesetter.com

WWW.GRADESETI'ER.,CbM

/

Linil ¢
2.

has
(way® xist
EIrnir andﬂ:m:mfaﬂ! ) oes t e entd auantmes
3. A unitless quanti®” o dirm sl ¢ he wnd2 ™ crof fundamental quant
a non= asion of * f ¥ e
(1) never ha% % Do ze ime o 18T 1 1™ of ' ties 12 always zero 2
3 Sy have @ nert aiona!” nalty 7 | au2” tity
(3) may ement __ced dime™ 4 dirr'ef's‘a dzar"“’rﬂs enta! quent
4 choose th “’:9 pe "P'gl pe Pf‘ss'ent ther” 'mr:am’ mﬂdal‘f‘ “
P i au usﬂ'w Ao atal qusﬂuw i
@ 8 wlqgf e Nnds & sﬁﬁnf s n
ension " 5 de d a4 @ of 2N internationally ageq
: - Ptag
xpr€® ity i
Answer Key 3 f quaﬂtlw el 3
nitude © el
UN e gurerﬂg'”' i r gantity 2 o ﬂn!:e > ta“uard
] W g st ota phye’ dac:d 1o called U
F:.:f;B ggsure[-':en to thi® g uld P€ gr o sultabie o, Iﬁl
and the name (o) The unit i:gmd not chand® with time. '
T 4 he uni = tempera ure efc.
PROPERTIES of Ylive well-defM® 0y cible: {d)‘mn like Pe° B
The unit shoul easily " eproct hysical condit
@ it 5% 1 be . with ph¥ eral confere
£ %) rhe unit $hCid not hand a3 (G2 e hm——— L
(e) The unit o of proPe’ o " tionally accepted' S56 UNKS are oapt 2
it shoul an inter2 h © Calleq g
5 uni! h b

at traVElEd by
-?ggt 458 of a séé&\;‘é

of the

of 1 1299,
m85§ of the; Iilrcl;gfemauc,na,l =
jridium cylindery o
d Measures, at c\?&r;:o&‘);
 Near

iny
@ gé‘%‘um

= duration of 9, 192, 631, 770 peri
nding t the transition bemeéfd,f‘ of the
ground state of the CESWUmqg%e o
atom

Time
¢ current which if maintai
' ned in ty
o

The ampere | ! d

arallel conductors of infinite length, of negjig;
ross-section, an placed 1 metre apart in Vg“g‘b\e
duce between these conductors a force equal ?:UUm,
ire of length. (1948) 2%

Electric Current | ampere
would pro

/ . 107 Newton per me
rmodynamic
Temperature kelvin K The kelvin, i the fraction 1/273.16 of the ther
temperature of the triple point of water. (1967) modynamic
Amount of
Substance mole The mole is the amount of
- / substance
ol | contains as many elementary entities alsmzhgr(asy-c-i;rt(:':"“'t Which
atoms in

0.012 kilogram of carbon-12. (1971)

Luminous
The candela is the lumi i
uminous intensity, i i :
source i RS, 8 {
that emits monochromatic radiationgéﬁ?egltrxz?\hm' e
cy 540 x

Intensity candela | cd
/ He 1/68 and that has a radiant i s 2
MY Fescnance Sl o B et inienaity {n that cirection o

Edu, Corporat
cating for better tomorrow Website -ew?::";:: CG Tower, A46 & 52, IPIA, Near C
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ol -mail : contact pBANer Ross. Ko
resonance.ac.in : =

Toll Free : 18
2 1800 200 224
4 | 1800 258 5555 | CIN: UB0302RJ2007PLC
024029

e ——

WWW.GRADESETTER.COM



https://gradesetter.com

P

nit and Dimensions
2. TWoO supplementar
pPlane angle — = radian (rad)
solid angle — uUnit = Steredien (sr)
(a) Radlan radian is the angle S ptended BY arc of length €
the circ!e_ . wre of th
(b) steradian SItis de ed as the salid angle subtend-.d at the cen
; surface equal to the squa of radius of the sphere:
A
solid angle a = RrRZ when AT R?
n =1 steradian -
3 other classlflcatlon
If a quality involves only lengd ass and time
quantittes in m chanicsh n its unit can be
written 0 cGS or 5 system & gystem c Svastem P P!,S system
metér kg 8¢ cm gram sec oot poundsec
For MKS system * In this system Length, mass and timé are expressed in meteh kg and sec }
respectively |t comes nder | system. -
For cGS system . In this system Length, mass and time are expressed in cm, gram and set
respectively
For FPS system'_: In this system. length, mass and time are measured in foot, pound and sec
respectively. 4 ;
i sl units of derived Quantltles :

L displacem metre

velocity tfime econ
of velocity will be m/s
elocity _ 7 i A
S s?
——

Acceleratlon
Momentum =
so unit of mo tum will be = (kg) (mis) = g m/s
Force = M@ :
Unit will bé = (kg) * (m/s?) = ka m/s? called newton (N)
Wwork = FS
unit = (N) * (m) = Nm called joule J)
work .
power = -E--‘* Unit = J /s called watt (W)
ime
Units of someé physlcal COnstants :
Unit of «yniversal Gravitational constant’ (G)
kgxm _ G(ka)k9)
= = __.-----""‘mz

2

_ G(m1)(m2)
s - A s

WWW
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/ ll"l Ex.2
/ yo. 2 sol-
F = arn
3
Ex.3
1.
h o (10®) So
ine 100
unit of sPeT ) ke o 1end” N fix tor
unit @ - ¢ A jaipd
ynit of ¥o e e l:weﬂ"' kot2 * (he qoom ;
Al 3 *
_{_‘.&L{J t;gl’lolg m - =
T - S I s sﬂﬁ" 4 =008 centi(e)
5 prefix 300 KIIQ{W}rE s 005 ™ express the very
e winess o so in orderrtged some standard
se thic d wide ruacf:"cg_; M recomme

of Length

{Wﬂ——_—

"_‘7———— picometer =1 0-12m

‘T#Acto meter = 10-18 m .

Tﬁ Astro nomical unit (A.U.) = 1.496 x 1011m ".I

g T Otto meter = 1021 m
5 /MfcronMicrometer= 10-6'm ______....-;Ical ~
Some important Prac

S.No. Quantity Unit
1. Mass Solar mass = 2 x 10%

Dalton = 1.66 x 10727 kg

Chander Shekhar = 1.4 times of mass of sun
Bar = 105 N/m?

2 Pressure Pascal = 1 N/m?
3 Area barn = 10728 m?
4. Radio Activity Baquerrel |
5. Radiation doze for cancer Rontgen
6. Time Shake = 1078 sec

® [Corporate Office: CG Tower, A46 & 52, IPIA, Near Clty Mall, Jhalawar Road, Kota (Raj.)-324005

Re z
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Unit and Dimensions
X2 Fuogv:::.a" m r?ﬁ}m::sk(r:-n) © gpzomm ) 73 pm ™ 7:‘;“"':’“1 a6 % A0
| sol. () 5pm=5X 10 — °m Gy 3 km =3 % 103 m_ (i
! (iv) 73 pm = 73 =10-12 m (v) 7.6 nm =7.8 ¥ 10-° m
! ex3 F*= 5 N convert it into CGS system
kgxm (10%g)(100 cm) gem ;o cGS syste™
! sol. F = 5 952 = (5) s )52 -5 x10°% g2 (in C Y
! -
. This unit (-—gr) is also called dyne
I
[
| . 3
Ex4 GF gérx 10~ " Ea-;z" convert it into cGS system-
. 3
m
(1oucrn)° R 408 cm_
sol. G= 6.67 x 10~ i —';é-;: = (6.67*10'“) (1000 Qs 6.67 gs? _ ..
Ex5 P~ 2 g/em?
convert it into MKS system
10~ kg
= L e 3 kg/m®
SOI- £ 2 chm = {2) (10-2'_“}3 2 0 g
Ex6 V= g0 km / hour convert it into m/s
sol. Y& g0 km / hour
(1000 m)
= (90) {0 x60 second)
1000 ) m 5 m
= —_— = = o e == = Vv = 25 mis
5
To convert km/hour into m/sec, multiply bY 38"

point to remember :

poth LHS & RHS into meter .
m = (7x1078) pm

Ex.7 Convert 7 pm into pm
sol. Let 7 pm = (x) pM Now lets convert m
TX(10—12)m=(x)x10‘5m get x=7x10 So 79
———Sey Dractice Problenms —
5. The unit of energy i : . ' ,
(1) J/s (2) watt-day (3) kilowatt (4) g-cmis
6. In the S.I. system, the unit of temperature is _ _
(1) degree centigrade ~ (2) kelvin (3) degree Celsius (4) degree Fahrenheit
7 In the S.l. system the unit of energy is -
(1) erg (2)-calorie (3) joule (&) electron volt
8. Unit of pressure in S.|. system is: _
(1) atmosphere (2) dynes per square cm
(3) pascal (4) bar

Which of the followin
(1) microsecond (2) leap year

), What will be the unit of time in that system
unit of force 'kg. wt ?

(1) 1/,/9.8 sec (2) (9.8)° | sec

g is not @ unit of time?

(4) light year

(3) lunar month
gth is metre unit of mass

in which the unit of len

(3) JEE sec (4) 9.8 sec

Mall, Jhalawar Road, Kota (Raj. 324005

‘kg and

r, A-46 & 52, IPIA, Near City

w @ |Corporate Office: CG Towe
’ Edu = bro.!tearmnmgtew Website : ww.resonanoe.ac.in E-mall : conta resonance.ac.in
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11.
(1) Archimedes

Answer Key : fa {t‘f}? o in Exgr:;‘ulon ll'\I
n E“:::l:"-' o:ts l:ane uhlt" o
8. s1 Derived unlts: symbels otper ™ - \
B F(ea‘-”"cy -
~
-
eat i
Pa |4
pressufeks"_sss Psscal '|I|I-.
S
[<] ek \'
w \
waltt \'.
[ ==
' lomb C s ) _ \
. Electric c_garge coulo [, . )
(q =1 i a3 a
 Electric Potential Yy JI/1C Kg wm" EaTe
Emf. volt
7 (v = g-l VAN TS '
Vv | As kzg 7
; C m~
. capac:t:nce rarad F
. (c = —) R
o = 17 | kg m? s
Electrical Q vV IiA A2
9. Resistance ohm
: (V=IiR)
Electrical -1 -2 _a
10 Conductance siemens 2. TF AlV kg™ m™ s A2
' (B _f) (mho)
R Vv
11. _— 2 K -2 41
Magnetic field tesla T 3 Wb /m gs” A
12 ‘M ; . - kg m?s™2
. agnetic flux weber Wb Vs orJ/A A
13. | ; 2 -2 S
Z / Inductance henry H Wb /A kgm' s
/ A
14. i Activity of B Disintegration
radioacti ; eécquere . 5
B f:vle material querel | Bq second g

SOnENCE® [Cms otes cs o

=
ting for better tomorrow ~ [eLebSite : www.resonance.acin
—_ Toll Free : 1800 200 2244 [ 1800

48 & 52, IPIA, Near City Mall, Jhalaw
— ; ar R ;
E-mail : contact@ 0ad, Kota (Raj)-324005

resonance.ac.in
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f Linit and Dimensions -~
7. Some Sl unlits ex
re
of base unlits: pressed In terms o s amd
nd also \n
tarms
. S1 Units
n terms of speci
¥ al in terms of pase units

Physlical Quantity
names
l N kam- ! S

f the speclal name

Torque (T = Fr)

|
Dynamic Viscosity
Poiseiulle (P £)orPas

(Fe=mASE)
= iy

|
Impulse (d = F At ‘ =
s

." ; Modulus of elasticity ' I

/ tress

: (Y = _s____—

fi strain ) ol =

&l Surface Tension Constant (T) “

ak
(T=2)

(old unit s cal
oC

Specific Heat capacity (s)
(Q=ms AT)

rmal conductivity (K)
9_9_-:: KA .g_-[_.)

( dt dr -
Gas constant (R) (PV= nRT)or -
molar Heat Capacity

(C=—=)

MAT

The

of unit .

ith the change

change of Numerlcal value W
se we have F=7cm s convest = j—-m
@ - Finto metres, we get 100
eased o 100 times (cm— m),

8.

Suppo
we can say that if the unit is incr
1 7 _,_I_}
times 100

alue became 71-65
1

Numerical value < “nit
e the following =

the numerical v

So we can s&y
an also tell it in @ formal way lik
cal quantity = (Its Numerical value)

= (n) (u)

(unit)

we C
Magnitude of a physi

m Resonan
Educating for petter to
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Un
ot chang® if we express it jn
2 il n
Un:ra”dD;}nemmm ty aiways sl constant it W
anti _ nt
Magnitude of a physical 94 (M (u) = consta \
Some other unit. |
So
1
numerical value = ot
9 n,u, = N;U,

— Sutued Evampled

i 1 of
Ex.8 [f unit of length is doubled, the nume:;c;atv\;l? ::com
Sol.  As unit of length is doubled, unit of Ar

Area will be ....ccccovienans

e four times. So the numerical value of Al’ea

. Because numerical value =70, ) :
e fourth SN.If unit of length and time are doubled and unit of mass is halyeq

he force in the new unit will be. . '.I

will became on

Ex.9 Force acting on a particle is
than the numerical value of t
kg=m

Sol. Force =5 Sec?

i i ved.
If unit of length and time are doubled and the unit of mass is hal

1
e
i 2 |=1 times
Then the unit of force will be 27 2

Hence the numerical value of the force will be 4 times. (as numerical value oc———unit )

Force = 20 units

9,

Finding Dimensions of various physical quantities
The limit of a derived quantity in terms of necessary basic quantities jg called di

;s a2 3 : mensio
and the raised powers on the basic quantities are called dimensijong. naleamila
The basic units are represented as :

Mass_ - M Distarce — L Time - T Te
Electric Current - A Luminous Intensity — Cd Amount of Substands Tni?rature - K

r : A physical quantity may have a number of units but their dimensions would be sam

- - i H e
he units of velocity are: cms™1, ms™!, kms-1. But the dimensional formula is MOL 1T"
does not depend on the unit of quantity. .

Nofte,

2.D imension

[radfuﬂ§ ]

- [dispa‘acement
here [Height] can be read as “pj :

FDI' rECrang;e Af’ea &

Area] = [r1 I =11y = [L?]

H_

; nan ® |[Corporate Office. CG

ng for better fomorrow ’
contact@

] fésonance.ac.in
5 | CIN: U80302RJ200?PL0024029
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g‘ Unit and Dimensions -~
Here =« is not
! a kind of length or mass or time so « shouldn't

Hence its d
it ca:ﬂ:;sl;:: should be 1 (MPL9T?) and we can say th
¥ that all the numbers are dimensionless.

affect the dimension ot

s a

at It is dimensionless, Frt::\a;;\m\\
ar

tin

For cube
[Volume] = [Length] x

¢ [Width] = i

: Sl e hat. = [Lall [Height]

For sphere

.
3 EL3
ume of a cuboid o yolume: of sphere.
ula we are

't depend on which form

Volume

[
, 4
[Volume] = [5“{‘] [r3] = (1) [L3] = L]
g? dimension of volume will be always [L3] whether it is VOl
mension of a physical quantity will be same, it dousn
using for that quantity.

/ Density = 2SS

volume

| ! D ey [mass] M -

fll [Density] [volume] =1 = [M‘L 3]

j Velocity (v) = displacement

f ¢ time

i i = [Displacement] _ L _ (MOLIT-1]
f ; [time] N
et Acceleration (a) = %
‘I 'II. dv LT—1
¢ = ] T2
) [a]"[dt]‘—T—-T

Momentum (P) = mv
[P] = [M] [V]

[M] [LT']
[M1 |_1T-1]

Force

I3

(TRLL | TR
2
14

= M1|_1T—2] .
(You should remember the dir[nensions of force because it is used several times)
Work or Energy = force X displacement
[Work] = [force] [displadement]
= [M1L1T-2] [L]

- [M1L2T—2]
[work] MWLRT2 sty 27-3
Power = _“3'915 [Power] = m e = (M'L2T™ )
time
Force _ [Foreel _ MUT? | i 1 -2
Pressure = “pea [Pressure] = (Areal 7 -
R ® Corporate Office: CG Tower, A46 & 52, \PIA, Near City Mall, Jha\.awar Road, Kota (Ral. 32
i X nce.ac.in
esonance Website : www.resonance.ac.\n | E-mail & contact@resona
/n Educating for better tomorTOW  [7o1 Free : 1800 200 2244 | 3800 258 5555 | CIN: U80302R12007PLC024028
WWW.GRADESETTER.COM
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Linit and Dimensions |.uil"lt"les d
1. Dimenslons of Bﬂg&”ﬂf q
Angle (@)
1) 8 = radius jonless) e
displacemen i sion
(Angular dis (Al _ L = {MOL"T"J (Dimen \ .
(6] = fradius] L |
1}
tocity (@) = 1 '
Angular ve e _ 1 - eLer']
ol = ~ T 1[ 1'\

a \
Jeration () = gt A
[do] _ MUAPT' _ (moLOT- 2]
o= Gy S F
Torque = Force X Arm n‘.«.=|1_t;tl‘:n]|
Tc = fforce] x [arm leng o
3 "-’-"que}= [t.‘.'ldf’L’T"zj % [L] = [MTLZT 2}
2. Dimensions of Physical Constants :

...... r.--.-.
Gravitational Constant : () Flu F,
h feel gravitational attraction force,

Angular 8cce

If two bodies of mass m, and m, are placed at r distance, bot
whose value is,
Gm,m,
r2
where G is a constant called Gravitational constant

Gravitational force Fg =

_ [Glimyjim, ] (GIIM
IRl = [z MLTT-2] = ‘—E;M Gl =M-113T"2

Specific heat capacity :

70 increase the temperature of a bod
' y by AT, Heat required i =
Here s is called specific heat capacity. ! g & i 3

. [Q] = [m] [s] [AT]
/s Neat : A kind of energy so [Q] = M1L2T -2
IM'L2T=23] = [M] [s] (K]
[s] = [MOL2T-2k-1]
Gas constant (R) :

For an ideal gas, rejation p
s efween Pressure (P), Vol
PV = nRT where R | » Volume (V), Temperature (T) and moles of X
e R is a constant, called . sotgas (n)is
[P] (V] = MR . o gas constant _

here [P] v = — [Aréa
x L = X
<ML e e AFOTee]  flength]
From equation (1)
= M[;! In] IR] [1]
LT = [moy) [R
. RI K] = [R] = [MIL2T-2 mof-t K1)
2S0on,

1ing for bette; :Qa,mw
--—-"‘-——-___
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[init and. Dimensions
coefficlent of viscoslity :
If any spherical ball of radlus r moves with velocity v in a viscous liquid PN ey
=

No. 1 :
RS similar quantity.

__ Solved gxdm;éf%

ex.10

sol.

then viscous force acting on it is given by
F, = Bnnrv
Here n is coefficient of viscosity
' [F,] = [6x] [n] [r] V]
i MILIT -2 = (1) [] (L] LT
[n] = ML= T 1
Planck's_-constant
If light of frequency v is falling , energy of a photon is given by
E = hv Here h = Planck's constant
(E] = [h] [v]
= frecaiifiveas——— I S K.‘.:X
v quency = e Period = [ = {{ime Pericd]  \T
so MTL2T- 2 = [h] [T ]
[h] = MTL2T- 1
some speclal features of dimenslons
Suppose in any formula, (L + «) term Is coming (
with 2 length, so « should also be a kind of length.

rm (F — B) where F is force. A force ca
third force. So p should be a kind of force and it

where L is length). As length can be added only

n be added/substracted with a force
s result (F — f) should also

So [e] = [L]
similarly consider a te
only and give rises to a

pe a kind of force.
4/®\> 8 should be a kind of
force= Bl=M' LU T 2

a third force
and its dimension
willalsobe M' L' T? _ ‘
One quantity can be added /] substracted with a similar quantity only and gives fise to the

= force, v = velocity, X = distance)

S 2 A5, TN
Find dimension formula for o] and [B] ( here t = time, F
; e e
gince dimension of Fv = [FV] =[MIL'T2] LT = MIL2T 3]
lm 1.2 —3- .“3\._-_‘“‘\\_41‘—3
- A T =
so [;%—J should also be M'L*T 32 Mt L “
MiL2T -3, so LH.S. should also have the same

B ' e dimension
and [Fv+;? will also hav .

dimension M1L?T ~ 9
.

SO [t2]

[a] = MIL2T ~ ! —
b T(M‘er. [
- [Corporate Office: cé - Taci@resonance.acil
® .in | E-mail : col 24020
R (=) bslte ; www.[esonance.2. ~UB0302RJ2007PLCD
Educ%nsg for Dﬁ?&gﬁ \-:::1 Free : 1800 200 2244 1800 268 5665 | N
WWW.GRADESETTER.COM



https://gradesetter.com

T

GRADESETTER.COM it
| - ..‘-_._...-l-."_.
= temperature of g i) Eg.“?-
vander wazl's € s FWeSs.una o
Ex.11 For n moles of 997 4 b, where pis 92 \
n ' :
; gimensions of2 %@ :
Find the o - ART ‘
) -®
P- :
sol. ( w shoTﬂd bfe
i o
should be &T:;ﬂe
a kind of i
pressure _ L3 E
so [b] .
2 MIL= 1T~ 2 B
So 2 B 5 [_5 T
v N (s = M
[al e e ot
T S
()
sin <
Rule Neo. 2 : Consider a term - o dimens;onle
St I )] is also
is di ' in® ous et B
Here 6 is dimensionless and s (Hypotene - o oot (si
i jon
y [ i dimensio
= Whatever gcomes in stn{ise-= ) is

dimensionless.

= "3 ~dimensionless

dimensionless g

Simliarly : 3 ;

dimensionless /| ‘ ~ dimensionless

dimensionless dimensionless
| #
i 4 dimensionless : .
- dimensionless dimensionless dimensionless

- dimensionless
dimensionless

——Sof Practice Problems

;} b::—e ;wo different ph(gfcaf quantities with different dimensions which one of the following is correc
= b *
Hey : (3) (3) alb (4) eahb

? S D nanc e@ Corporate Office: CG Tower, A-46 & 52,
ting for better Mt Website : www.resonance.ac.in | E-mall : contact
Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U

S——— e ST —
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[ fraft and Dimensions
(here v = velo F = force, t = time

city, o
)

F
gx12 ¢ 7 sin (Bt)
Find the dimension of a and B

Sl T
. \’\ '
dimensionless

djmensfcnless =[Pl [t = 1
BlI=[T7]
So = E = MATH
[ve] ot - MiL -1 70
FVZ 2np
gx13 ¢ =% log, (?_) where F = o ;
Find the dimensieat e rce , v = velocity
: [2231() IR (5| -
. 29 M AR e
so v?1 . *rz =1 8] = L2T -2 . Q
as [ﬂ] = _[EM [M‘I 1r-2 Bz
“132] al] = LTz ].E—zT-zl
— [o] = MIL-1 T0 T3P dimensionless dimensionless

g —
USES OF DIMENSIONS -
(i) conversion of one system of units into anoth
nother :

(ﬂ) To check the correct
n
iv can express any : ugniy :
quantity in terms i
4 . of the given basi it
(i) conversion of one system of units into anot ¥ e
Let n, and n, be the numerical nother :
) s values of a given quantity Q in two unit system then.
U1-— 1 1T1 and U2=M§Lch (ln W .
212 o systems respectively)
= . nU,=nUy4

Therefore, By the principle nU = constant

(M3 L% TS1 = mqIMiLS Tf]
M1 a L1 \+] T1 c
n=l—I\ \T—\ \7
AL A

=> na =M
M3 L% T3]
(ii) To chef:k thg correctness of the formula :
lf the d!menSlons of the L.H.S and R.H.S are same, then we can say that this equation is at \eas
d;mqns:_clnally_correct. So the equation may be correct.
But if td;:,_‘n‘le_rtlscl:cms c;be.H.S and R.H.S is not same then the equation is not even dimensiona
correct. So it cannot bé correct.
2
eg. A formula is given centrifugal force Fg = L
(where m = mass , v = velocity , T = radius) '
we have to check whether it is correct or not.
pimension of L.H.S is [F] = MIL'T?]
192
o] MIETTE gty
Dimension of R.H.S Is 1l = —-———--‘[L] = (MIL'T 4
So this eqn. is at least dimensionally correct thus we can say that this equation may be
—TComporsts Office: CC Toue: e & 52, PIA, Near City Mall, halatet a0, Kola (Ra))-324008
. e it :W.resonance.ac.in | E-mall contact resonance.ac.in
[IC pens = 200 2244 | 1800 258 5655 | CIN: UB0302RJ2007PLC024023
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Uit and Dimensions

Sotued EX,

14 Check r this & yation Is orrECl ar not
wheth H L] (=
ethe q

— force
F= fo!
ure .«
3V (where P, = Pre%°
Pressure £ e time
v = velocity . $.= M
Sol.

x = distanf-fj
(Pl = MiL— 1T~
e

pimension of L.H-S s

z P
(31F1v?] L@_‘_L_'Ijlﬂ'-z—[ﬂ = M'L
- L)
Dimension of R.H.S W " 1
Dimension of L. H.S a

nd R.H.S are n

is asked which

Sometimes 2 question
of dimensional analyses.

ect.
ot be corr 2 .
ation ¢2M" it must be the questiq
ot same. SO mil:':::lus then certainly n
s '
is beyond our
Ex.15 A Boomerang has ma

face r an
lower su
Area A, radius of curvature of
ss m, surface Y
with velocity v in air of density p- The resi
force on it should be —

stive
2pvA pm
= log ( n-A'_-r)

(3) 2pvA log ‘:—:3

ditis Moving

(7)

pA
20v7A og (,_J
o) =

nm

2pv2A P_{‘LJ
(4) “£5— log (nm
Only 3 is dimensionally correct.

The dimensions of impulse are equal to that of
(1) force

Sol.

14.

(2) angular momentum (3) pressure

Answer Key :

(iii)

(4) linear momentum
The velocity of water waves may depend on their wavelength A, the density of water p and the acceleration
(D vi=Ka1gT1p1t(2) v2=Kga
13. (4)

due to gravity g. The method of dimensions gives the relation between these quantities as

(3) v2 = K gip
- 14. (2)
We can derive a

new formula roughly :
Ifa quantity depends o
on the given Parameter:

n many parameters, we ca i i
i n estimate, to what extent, the quantity depends
——— Sutued Eramples '
Ex.16 ; -
Time period of a simple pendulum can depend on

(4) v2 = k A3 g—‘l p—1

Mass of
Peng’zf‘:fm Length of Gravitational
(m) fhe(?)m'ng acceleration i
(9)
So we can sa
y that expression of T :
" sho i i
Er " (.30,,,9 Number) P (_g)b(g)c uld be in this form -
: ;c;ar;ng the dimentions of LHS and RHS h l
J 77T = (1) [ija [ijb [L1T-25c & °
VR M ,_arr = Ma [ b+ T- 2c ]
eso # h
Educating for b’e:f,e?ramocmg .
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p;memiom

ol
il &
J2 Comparing the powers
a=o0 nrnL
s becugMET
v =2c’m 4

get
so a=0.,b=1
so T = (so i
me Number) anua
g

T = (Som
a NUmber} _'-
W

2= (Some Number) oo
Yo g -
Some number” = 6.28 =2%.

417 Natural frequency (f) of a closed
Dipe

( EX
i
Depends on
Length of D i
the tube s Syef  Pressure of
® (=) ol ®)

so we can say th =
y that f = (some Number) (£)2 (p)° (P)°

1
[FT_J U ML (MR

MaLoT-—1 = Mb+c |a-3b-c¢ T-2¢
comparing powers of M, L, T
0=b +c
o=a—-b-c
-1 = -2c

a=-—1,b=.—1f2‘l_'-_-_1;2

get
8o f = (some number) 1JE
e

s any quantity in terms of the given

A —
(i") We can exprqs
____ Solved Evamples ———
if velocity (V), force (F) and time (T) are chosen as fundamental quantities ,
in terms of V,F and T .
= (some Number) (V)2 (F)° (T | |

dimensions of both the sides
- Z]b leu]c _.

Equating
MiLeTo = (1) LT LT
b -a-20*%¢

basic quan_tmes. :

express () mass and

L owes v g™
imi in terms otV ,F .1
imilarly we can also energy ‘ -
= : ® Corporate office: CG Tower, A-46 & 52, PIA, Neat-City Mall, Jhatawar Road, Koa Ral)-32
ance Website : www.re nce.ac.in E-mall : conta ance.acin — U0
0 200 2244 | 1800 258 5555 | CIN: UBGSO?.R&Z&GTPL

Qesobro‘uer tomorrow Il Free : 80
WﬁEﬁom __

) =

1
get ' ) (V-‘l F‘l T1

Educating for




. . _I'/_ L
f -~
MDE ETTER.C {
; - * . 90"

be
Limita , T=(some Numb \
lysis we ge
From pimensional 3”: 3; on be ' £ sin (- ) \
<o the gxpreﬁ""” of Z T = a
=0 g or .;II
or 7 )
f T - J’E. [og ( ‘‘‘‘‘ .l H
T=50 g Ill
g or W

or g |
- T= g+ ®
T=2r E g .‘
er’ :The dimensional constant. 1
ther quantities by multiplication

n about the “some Numb

't give informatio
o

Dimensional analysis doesn
physical quantity depends on

This method is useful only when 2
and power relations.
(ie., f=x2yb 29 _ b
It fails if a physical quantity depends on sum or difference of two quantities
) (ief=x+y—-2)
Le., we cannot get the relation

§= e imensi '
= ut + Eat from dimensional analysis.

Thi - : ’

or .;'ip’:,’ﬁf;’j,‘;g;‘fj !”r":" work if a quantity depends on another quantity as sine or cosine ,logarithmic
Sl ation. The method works only if the dependence is by power functio'ns
; e powers of M,L and T he " ’

variable (only three dependent quanrirfe:fe we get only three equations. So we can have only three

So dimensional s wi
anal d
than that ysis will work only if the quantity depends only on three parameters, not more

/ JQESO ® [Corporate Office:

=z : CG
”’dmfmy for berm-aram ce Tower, A46
—— oWl

e Website : Www.resonance.ac.in | E-m

Toll Free : 1800 200 2244 | 1800 258
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- y pimensions
i

o Soluea gxam

can Pressure (P), density (p) and velocity (
—
v
) be taken as fundamental quantities 7
s P 2 ;
= pw S50 they cannol oa lave
T as
S0 use \tha ‘.Ql\bwmq

and v are not independ
ent, they can
be related
e a

and ‘V' are dependent or not, wa can =z
.

£* P :
ful"ldamenta[ variables.
R

o
o check whether the ‘P’
. msthenﬂ;a{t_:f_;_g;ethod :[
1 o = = 1L -3 T0
i f [GTeck[the determinant Z]f the[in: pLow;,rm] Ml = Mo T
==l / 5 b o o
sionay 1 S =1(3
; e ) = (=1)(=1) — -
| ol 1 -1 —2(1)=0, So these three terms are dependent.
frm— NS BY SOME STAND
% piM fsr:omany cases, dimensioi:sﬂgfzc;:]MULAE ¥
f (Ho®o forrthjf' \:‘Ire =t dinst dimensi:nsstaazdfma:;press-lon are asked e.g. find the dimension of
| . Inste ¢ i 3 Eqy i + 2
.| [ R R e o o
It comes in ¢ = J‘m (where c = speed of “ght)
A <. h 1
j Snh g el =z = e ST
| L — Solved Examples
J] 20 Find the dimensions of
jj' (0 = (gq = permitivity in vaccum , E = electric field)
/ =
f (i) Gy (B = Magnetic field , p, = magnetic permeability)
|
r’ 1 =
,]' (iii) Jic (L = Inductance , C = Capacitance)
-’ (iv) RC (R = Resistance , € = Capacitance)
/ L
]qu' (v) R (R = Resistance , L = Inductance)
|
/. E .
:' (vi) B (E = Electric field , B = Magneti¢ field)
(vii) Ggg (G = Universal Gravitational constant , gg = perrﬁit‘wi’t\; in vaccum)
in 2E - Electrical flux ; ¢, = Magnetic flux)
(viii) G (¢, = Electrical Tiux, dm d
1 .
oy e 2
sol. () Energy density = 5 &oE
: - 2
[Energy density] = [€E”]
1 272 '
1 ] [lenergyl _ MLTT _ ey tr-2
§E°E = [volume] ~ U’ j Ty
—Tower, A46 & 62, IPIA, Near CIY Tall Jnalawar Road, Ko2 Raj)-324008
— ® Corporate Office: CG Tower, 2 ‘ corlltactTESUT\anCB =% A0 A%
: ac.in | E-mail : 0 o -
/ \ RES SNCE " website  wnZn D : uc]; 258 5655 | CIN: UB0302R42007PLC024028
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L

Heo

. fanergyj -
[ E"] & fvarume}
-C ascHIstjon
1__ angula” !rsqusncy of L
s tE“

@y € ;

| 1
f]:fmjﬁ'i‘.—’r

nt of RC circult = a kind of timé _
™

. pe=Toe el
™ (rcy = Mtime] = :
=4 circuit

L _ time constant of L —
R
o

[—L*] = [time] = 1!
R .
qvB | electric force k.= qE

() magnetic

= [Fa.l = [Fel ==

iz 1
B = [ v] & | 5 fid & ;
1 d \

"
Erecu oS t !t e 4“30 I

—_—

(vii) Gravitational force Fy =
g r?
1

/Gm7_ 1 ¢°
2 | " [ane, 2.
¢
(Ge,] = [ [a?
0 m2l =l mi = A2T2M-2 I\
(viif) /ﬁe;/= [LE_S E
bn | LBS =[:§ ] =[v] = LT~

Dimensions
: of quantities
p 2 menl g related to Electromagnetic and Heat (
only for XII a
nd XIIT stud
ents)

v

21

We know th, 3
at electrical current | = _qg= a small charge flow
dt  small time interval

(g

[ /] =
t =[ATT!]
VReso
£ n @ [C
Vit o I et et
ite : www, L A46 & 52, IPIA
resonance.ac.in | E-mall : con t::tear City Mall, Jhalawar
. L';"
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7 fm!ﬂ-"fﬂm
= Dmfvfw! Vacu
n
um (gg) 1—»

o
’,,-uosbaﬂc force
El e batween
charges F, = %9@2 1 2
- 0 a,a

1 [g,]L
- TaoreT q xE 2
(Fal [arlleal  [F)° 21 Axegq T
il - 1 A

M? LY T2 Dl=o] -—%;—'D—
M- L2 T A2

[0l ™
) glectric Field (E) : = Electrical force
,7- Fl _ MUT-2) Per unit charge E = %
.r E= @ ) AT S MLTSAn
r[ # E;ectriaal Potential (V) ‘= Electrical
/' _ wi1_ M'L2T%) Potential energy per unit charg® V=g
J ™M = [al AT T M1L2 T-3p-1
[ Resrstance (R) i—>
/ ¢ FomOhmslaw V= iR
f = [i] [R]
f IM"-ZTJA" 1= [A" [R]
| [R] = Mm! L2 T3A2
/ P capacitance (C) :—
q al 11
c=v = [C W L
IJ v ] [V] [M‘L’T-:‘ ]A-1 ]
{CI = M—-1 L—Z T4 Az
(V'j Magnetic field (B) :—
agnetic force on @ curre : .
MiL1T2 = [AT] (L' (8] ok Nl £ =1 =Fl=0W ©)
Bl = MILOT-2A" - '
/il Magnetic permeability in vacuum (Hp) i~
Force /length between two wires F. b ‘—-%—
{ Am
MiL'T? _ 1ol [A][A] -
—7 T l4nl LT = = NS
Inductance (L) =
tored in an inductor u=ieL®

agnetic potentlal energy S

[ =
™'

L) = MILT2 A

(1/2] L] [P
1214 = (1) [ (A

F?eso nance’ [t

e b o -';.qrf 1) e
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dT)
(gal _ AR
a0 - K1 1A [ax]

! K
K= miLt T K .
dE _ s ATH e

stefan’s Coﬁsl:ant (a): == \ N
If a black body has temperature (M), th
p&

(i)

L8] o) 1A1 (77 F 2
[Mr‘_z-r-z}= sy K¢ .
=m [o] (L3 [KY R

faf=fM’L°T“"K“4}
.
= temp- of the pblack body)

(xi)) ~ wien's Constant :
wavelength corresponding to max. spectral intensi

b
Pyl = %n—j
]

iy = qu’_’-
[b] =“_fo]

® [Comporate Offic
e: CG Towe
r, A46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj
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