time =~

* DimensionSty Geyen  hase quantitits  yefeyred as
AN VNANS

Seven dimension s of physical  cuorld-

% Reprecented by using equare brackets-

Base quantity QimcnSiona)
formula
- Mass [H}
2. lc’ngth [L]
3. time [T]
4. current [A] o [I]
5. Temperatut [K] or [6]
6. Luminovs inkersity [cd] |
9. Amount of Substant€ Lmol] ‘

Qefinitloh,;  The pow€75 £0 which the bast
: be
quantitics  axe qaiged €0° yeprcsent €
' ty.
quantity are  calied dimengions of that quan&yy

distah(€ = N - CH ‘

£x;: opecd - —— € |
| Hmé' EVJ - [d] . E_l :[L fj !
Oimensions of opecd inmmass6 —>0 [e] (1] |

lcngth -2 [VJ . L'HD bl T.j I

c_{:_u__
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oimcsions  of speed —> 0,1,

Dl'r'nCHSlonal foymu)q —_ [HO L, T-l

of Specd :’1
M T
Dimengional equation — [v]: LML
of Speed :
; - I i - -)
* 1 [opeed] = Lveloc ] =[CL TJ N Lcng&bx
2. [distance] - [Displatement] = [L] breadth
) LA -2
. momcent :mass x velocit
3. momentum P X city S Niolime= (erhs
P =mv breadthx
[p3 = mILV] height
LT.'_:] EVJ = La
1= oy ne
4. acitleration a = <change in veloaty Vol
. [f7: L)
Eimé Vi
[a] = [V v] = (M
3] L

| T3
TMi
[LT] (e
LT
B Force F - magg x agelerabion

CF1 = [m][Ad
- CMLT Y
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6- TImpulsC T : change in momentum € Foree xtime

[7] - L. P] p = momentum

m — mags
- '}
- [mY v —>velocity

MLt

[impolse] = [raomentum] = CM LT

1. Wotkdone | - Fowe x displacert:

—_—

[w]=-L[F1[3]  F o povee

_ G — displatement
s [meTY LY P |

S rMeTY l
- 2 -':k’hﬂ‘fc \
[Encv9y7 - f};-E} [—‘imv] Kt =l g
67) 2 » N ! !
. P-€ -potentia]
EP'b] - (m] LVl enevgy. |
2
. [MILLT'] ™M > mass
Vv = gpeed

. [M2T?]
Torgul P = Foree X da7 distanC
Cr]= CFIxD]
N

= [H L-L T-z_]
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- [wovkdone] - LEN€g§] - [Tovque] =TML* 7-’:]

6 power P - Woik

¢imC
cpl: [W]
Lt)
= [M L _'::2‘]
7]
= (M2 T
C’ . Inl‘mel'[’J T EDCTQI A
(e Areq x timC€
Sol 5
ola7 congtan 17- re]
[A1CY
- MOTE
[c2](T]
= [M T3
10 - pP7e55UTC P - Forc€
(o7) Area
Strees cpj - CFI
(gme formala m [A]
FOT  Clastic - [MLTY
medulus [E]- [M('T° [ ]
E = St =M C TIJ
v Skrain J
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F.Strain = Change ip length 6) Area @) Volume

initial length (ov) Area ) VolumC
= A L5
o 09
- Totraing : [ M T]

*12.Coctlicient of € lagtici f:j g - 661ss
skrain

(@
Elagtic medulus red - [shress]

[G#7ain]
L’m\\
[ No Lo TDJ

req -l ™Y

| |
[pressure] - [otress] = LElast modulvg] |

i 7Y "
13- Encvgy density = Encgd |

volumC e .- ;i
[vl = [E] - [MET 7] (MU T |
vl . T2l l"
o2 SeE” L€ electnc

Eicld
Co -)pcrmm'VW

er,ercﬁp@{f}

I.

Enc?gy density of electzic Fich
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15 .

Sutfacetension

Enctgy density of  magnetic Ficld Up® B

2Mp
B —> magneti¢ ficld

Mg =dpermiability

| W+ cocfFicient of viscocity = Fovee x digtante

Arce X vclacitay
: Fd
] = [£5
- HLfiL]
L* L7’
M 2 1:'2]
[ L2 7
= C[\f L_' fi-,
[TJ : ['Fovce]

length

]
]
M7

!
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velocity

16 velgeity 97adient pressure gradient :

(o digtants pressure
frequency T = [v] ! C“ﬂ_’i ,
T re = [ ML 7]
[L] C
- Lf] s [M(?7°
L.
-[7']

[velocity  gradient] = [frequenty] = ET-j

I7. & Anglc plane angle - Arclergth
Tadiv5

Lplane angle] < £H° O 7

solid angle . surfate @14
squart of 7adivs

[solid angle] - T MO TOJ
[4ngle] ;[plane angle]-Bolid angle] = LR |
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% - Angulm VC’OCI'f:f w = Ahgle
L€

[wy - [HET]

1-

[wl =[7]
Cw]. = [fvequency] =[uclociky gradient] - L7

19. Angular acceleration = Angular VdffiéJ
time
1= Lol L7 ]
(1 [T]

20 Angulay momentum | = mage »velotivy x 7adivsS

(same for [L] =[mv1]

lank's - -
P (Ongfant) i} [H LT,L]

= (M rT]
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% gpeed of light

Ccl - [—-—] (ov)[

# planks  congtant

#* ©niversal gmvic—at:‘ana/

C :

| = 3x10°M/5

72
] (o 7) (:No éJ

h = Encvgy
frequenc]

[—-—]
Ch1| ]

- T
Chl:-[ML _] o

constants G1° —
m,PD2

MLT? L"]
ME

(61 -[i'® 7

(G]-

2 2

=> €° < F7

umée

L yljee

= [F 72]
(ML T2 ‘-Q]
]

Scanned with CamScanner

ey

- —_— —

bit Cara



— - e S

¥ UNivESa)  9as Congtant - PV
n¥

[R] - [:L’ 7’:53]

u’ -'

- [MI2T Mol K
x Boltzmans o, etant

IK = Cnergy
tempevatur€
= {- ML f’j
K
M TR
leees Quwﬁ ' plane amgle, solid angle -

T-vatios  (sing,cos6, tand) - +-) , Relqtive dengit y P

Stvainy vefracive  index (u:C) s pure numbers,

v
Evigonometie, Iogaw'thm,'a exponential Funetiong
EX: .
A~ J = Asin(we) { =digtunce
[ot] = [ML°7°] ¢ >¢ime
(ct
(7 *h C ) , 7>AIG?CCUB)

ret] = (MO Cwe] =LK T
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Principe  of hormgenicts’

* Any two physical quantitics  cohich axe
going to  bé  added, gubtiacted  or cquated
most  have  game  dimensions

Ex: uya +b —> valid ¥ All tevms N A

[a]:= [b_-‘ 9ivcn cguqtion
ohovld haVc
i) c-d — valid

ccl=Cd]
(@) P :& — valid
[pi-La]
(iv) ‘ax +by =cp+dg —valid
For L-H5 [ax]=[by] = Lcp]=[d1] RS

SGame dimengions -

— g = At +Bt” Y - distahc€
- timC
ry7-cae] -ceey] 0
4] = [A¢t] [97:LB¢Y
ray: Ly7.0L] roy-04 . LU
[e] [# (el Y

L7 -7
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Ex: ¢) Y= ASIN(wt)  y->distant

E = timé
What is [A]:=7 [w]=?

' i jon keSS
Tfrigonomch:r Punctions avC dimens)

Ewt] - EHO Lo To]

o
a
Q.
1.' M
oC
L
(
h
>
i~y

)y = 4 log (Bxct) xy-diskance
f-é’imf

[A1-TY7* [ex+ct]pcr][ad=? LBI! [c3:7

= L[] Ao
(Bx1 M) pet] M T

[Bx] =[] Lct] =01
R R (o R
(] L
=[] e :[71]




(in)

.. Caponential

(8t)
Yy :A e

Y —distant€

L = timC
[A]’? [,3] =)

functions a7
Bl M ¢ l
[ged = LA
8] = [%
4]

- 7']

\
¢ d,-mcngion |¢ss

1 1
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Applications:

' Checking the  dimensiora)  congistancy  of

O NSNS T NSNS N it PP

equations: we can check: any cquatbieh

Ex: wheathey it IS  dimensionally cor ek

e d

Cquation o7 nNot:

Ex: Ine know  that

the  Bctond cquation  of motioh

S - Ut +5'_aez 5 = displaccment

According  to- pyinciple  of U 2initia) gpeed

homoycm‘ct J o —arceleralion
[LH6] = [RIS] L S>time:

Let vs check it

[s] :[L]

TOE] -[LT 7]
=TL]
Laet] -CLT T

- [L]

[9] - Lut] :[CLL'ZJ
;g dimengionally covrect -
INe Know that it 1S mabhCmabicallf %wggé

' = il 2
L Grut toat




If 5= U(:i-.z".qe’

We Khoo Ehal it iS5 ewnvong mathematically
e

physicall f
bet me  check e dimensionality

[L-H-5T = [R-H&] 5 valid o7 not

[s] = LU

Cotl = [LT 71-[t]

[a¢r] = ):LT"ZTQ]:E‘J
¥ S - ub+lqtr equation iS dimesionally coTTEee
’ wwn;? A

themati call)
but ma ot

' tioh
Im povkant not€! g A dimensionally correct equatio
Fa¥a ' Sund

need not to be corrett mathematitady

but |
a A mathematically  coracet equqtion

pe dimeneiorrlly correct - |

must
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2. Deducing  relation  among  vaviove physica)

NN~ I 2 o ind VAAAN

quanbitic.s:

A~
v A body iS5 dwpped  from o helght b
the timé  taker (o cach 3mmd o't
& Express  dimengiona)  formula  of time ¢
in tevms  of helght iy aclelevation dué to

gravity 9
t x h' gg
t =k K¢
According ko principle  of  homogenicty
[e1 = [ 9]
[€1 < Ch1"™ CoT°
[7] =017 L‘L*r'z.]y
(O] =l T
[M° '] e [ Lt T_zJJ
ntd=0 , -2¢=!
% =-d 4=""
==(h): Y,
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' -1
¢t = k b/zg/z
F-k Jh L

/7

VYIQI-hCmaHM’{] K-J7 Cexpevimentally
Jound value ) .

Q- E"CE?L‘SQ base q uantities infeyms of devived

NN Pt

quantities:

L

Ex.! Distance  €ravelled by the bedy dependS

o Force F, velocity Vv, Eime ¢

cxpress  dimensioral  fpimula  of  digtan 6
length  intexmS  of  F,v -
o L o p” vy &Z
[t [F1* pv’ [eT"
(L] & Eye7? o' T [d’
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