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INTERMEDIATE SCIENCEINTERMEDIATE SCIENCEINTERMEDIATE SCIENCEINTERMEDIATE SCIENCE    

Physics ( HkkSfrd 'kkL=k) 

LESSON - I 

Units & Dimension (bdkbZ vkSj foek) 

1.1  Physical Quantities (HkkSfrd inkFkZ) 

 Physics ds fu;eksa dks le>us ds fy, Physical Quantities dks Li"V <+ax ls le>us dh 

vko';drk gS A D;ksafd Physics dh vk/kj'khyk Physical Quantities gSa A 

 Physical Quantities ds mnkgj.k gSa %& 

 ek=kk (Mass)] yEckbZ (Length)] le; (Time)] /uRo (Density)] rkieku 

(Temperature)] osx (Velocity)] Roj.k (Acceleration)] cy (Force)] vkos'k 

(Charge) vkSj /kjk (Current) vkfn vusdksa mnkgj.k gSa A bUgsa nks lewgksa esa foHkkftr fd;k 

tk ldrk gS A tSls %& Fundamental Physical Quantities vkSj Derived Physical 

Quantities. 

1.2 Fundamental Physical Quantities (ekSfyd HkkSfrd inkFkZ) 

 ;g os gSa ftudks fdlh nwljs Physical Quantities ls mRiUu ugha fd;k tkrk gS cfYd budk 

mi;ksx vU; nwljs Physical Quantites dks mRiUu djus esa yk;k tkrk gS A 

 Fundamental Physical Quantities ,d nwljs ls Lora=k gksrs gSa A lkr Fundamental 

Quantities bl izdkj gSa %& 

 Mass, Length, Time, Temperature, Current, Intensity vkSj Amount of Substance. 

 bu lkr Fundamental Quantities dk mi;ksx dj vU; lHkh Physical Quantities dks O;Dr 

fd;k tkrk gS A 

1.3 Derived Physical Quantities 

 Fundamental Quantities dk mi;ksx dj ftu Physical Quantities dks O;Dr fd;s tkrs gSa 

mUgsa Derived Physical Quantities dgrs gSa A buds mnkgj.k gS %& 

 Velocity, Acceleration, Force, Density, Momentum vkfn A ;fn Velocity ij fopkj djsa 

rks bls Length vkSj Time esa O;Dr fd;k tkrk gS vFkkZr~ 
 Velocity = Length /Time 

2.1 Unit (bdkbZ) 

 Physical Quantities dks ekius ,oa rqyuk djus ds fy, Units dh t:jr gksrh gSa A tSls 

iVuk ls fnYyh fdruh nwj gS vkSj ;g nwjh fdl bdkbZ esa gS A nwjh O;Dr djus ds fy, 

la[;k vkSj bdkbZ nksuksa vko';d gS A tSls iVuk ls fnYyh yxHkx 1000 fdyksehVj gS A ;gk¡ 

la[;k 1000 vkSj bdkbZ fdyksehVj gS vkSj rc ;g O;Dr fd;k tk ldrk gS fd i`Foh ls 

pUnzek dh nwjh iVuk ls fnYyh dh nwjh ls fdruk xq.kk vf/d gS A 
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  nwjh ekius ds fy, Length dk Standard Unit (ekud bdkbZ) r; fd;k x;k gS 

Meter esa A vUrjk"Vªh; Lrj ij ,d laLFkk gS Weight & Measure ftlus 1971 esa 

International System of Unit r; fd;k gS A tks SI System ds uke ls tkuk tkrk gS A SI 

System esa lHkh Fundamental Quantities vkSj bls ekius dh bdkbZ uke bl izdkj gS %& 

Fundamental Quantities Name of Unit Symbol 

(a) Mass Kilogram kg 

(b) Length Meter m 

(c) Time Second s 

(d) Temperature Kelvin k 

(e) Current Ampere A 

(f) Luminous Intensity Candela Cd 

(g) Amount of Substance mole mol 

 bu lkr Fundamental Quantities ds vfrfjDr nks vkSj iwjd Fundamental Quantities gSa 

ftuds uke vkSj bdkbZ bl izdkj gS %& 

(h) Plane angle radian rad 

(i) Solid angle steradian sr 

 Derived Quantities dh bdkbZ Fundamental Quantities dh bdkbZ ls r; dh tkrh gS A 

dqN Derived Quantities dh bdkbZ dk O;ogkfjd ukekadj.k Hkh gksrk gS A tSls %& 
Derived Quantities Unit Practical name 

Force kg-m/s
2
 Newton 

Work or Energy kg-m
2
/s

2
 Joule 

 SI System of Unit ykxw gksus ls igys tks izpfyr bdkbZ Fkh mldk uke gS %& 

 (a) fps bdkbZ - Foot- Pound- second 

 (b) cgs bdkbZ  - centimeter- gram-second 

 (c) mks bdkbZ  - meter-kilogram-second 

 fdlh Hkh Fundamental Quantity ds ekius ds fy, tks bdkbZ r; dh xbZ gS mlds ihNs 

Bksl HkkSfrd vk/kj gS A tSls le; dh bdkbZ Second cjkcj gS 
86400

1
 fgLlk vkSlru ,d 

fnu ds le; dk A 

 

3.1 Dimension (foek) & Dimensional Formula (foeh; lw=k) 
 Dimension 

 Dimension dks ifjHkkf"kr djus ds fy, Fundamental Quantities dks vyx&vyx Letter 

Symbol ls lwfpr fd;k tkrk gS] tSls %& 

 Length- L, Mass-M, Time-T, Current-I vkSj Temperature-K vkfn A 

 ;fn Length dk Dimension fy[kuk gks rks bl izdkj fy[kk tkrk gS %& 
 [Length] = LM

0
T

0
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 ;gk¡ ij L dk ikoj 1 gS vkSj vU; lHkh Fundamental Quantities dk ikoj 'kwU; gS A 

Fundamental Quantities ij p<+k;s x;s ikoj dks tSls 1,0,0 dks Length dk Dimension 

dgk tkrk gS A 

 blh izdkj Mass dk Dimension fy[kk tkrk gS %& 
 [Mass] = ML

0
T

0
 

 ;gk¡ ij M,L vkSj T dk ikoj Øe'k% 1,0,0 dks Mass dk Dimension dgk tk;xk A 
 

3.2 Dimensional Formula 

(i) fdlh Hkh Derived Physical Quantity dk Dimensional Formula fy[kus ds fy,] blds 

lEcU/ Fundamental Quantity ds lkFk dh tkudkjh vko';d gS A tSls Velocity dk 

lEcU/ Length ,oa Time ds lkFk ekywe gS] blfy, 

       
Time

Distance
Velocity =  

      
[Time]

[Distance]
[Velocity]   =∴  

      
T

L
 =  

   -1LT  [Velocity]or =  

 bls Velocity dk Dimensional Formula dgrs gSa A ;gk¡ ij Velocity dk Dimension L 

vkSj T dk ikoj Øe'k% 1] &1 gS A 

(ii) ;fn Force tks Derived Physical Quantity gS bldk Dimensional Formula fy[kus ds 

fy, bldh ifjHkk"kk Kkr gksuk pkfg, A Force (cy) dh ifjHkk"kk ls 

onAccelerati  MassForce ×=  

          
Time

Velocity
Mass×=      

          
[Time]

[Velocity]
Mass][[Force]   ×=∴  

                                                    
T

LTM 1−

×
=  

                         or         
2LTM]Force[ −

×=  

bls Force dk Dimensional Formula dgrs gS vkSj Force dk Dimensions M, L ,oa T esa Øe'k% 

1] 1] &2 gS A 

[ ]         bl Bracket dk bLrseky   

             Dimensional form esa  

       fy[kus ds fy, djrs gSa A 
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(iii) rhljk mnkgj.k Gravitational Constant dk ysrs gSa A 

 U;wVu ds xq#Rokd"kZ.k fu;e ls 

          2

21

r

mm
GF

×
=  

     
21

2

mm

rF
G

×

×
=∴  

or  
]m[]m[

]r[]F[
]G[

21

2

×

×
=  

             
MM

LMLT 22

×

×
=

−

 

or  
231 TLM]G[ −−

=  

 bls Gravitational Constant dk Dimensional Formula dgrs gSa vkSj G dk Dimensions 

M, L, T esa Øe'k% &1] 3] &2 gS A 

  bl izdkj vU; lHkh Derived Physical Quantities dk Dimensional formula vkSj 

Dimensions fudkyus dk vH;kl djuk pkfg, A 
 

4.1 Dimensional Formula ds mi;ksx 

 buds eq[; rhu mi;ksx gSa %& 

(i) Conversion of Units (bdkb;ksa ds chp cnyko) 

 fdlh Hkh Physical Quantity dk ,d System of Unit esa ftruk eku gS mls nwljs System 

of Unit esa cnyk tk ldrk gS A tSls SI System esa ;fn cy dk eku 10 U;wVu gS rks 

C.G.S. System esa ;g fdruk gksxk \ bls Dimensional Formula dh enn ls Kkr fd;k 

tk ldrk gS A 

  pw¡fd SI system gh izk;% O;ogkj esa mi;ksx fd;k tkrk gS vr% foLrkj ls bldh 

ppkZ ;gk¡ ugha dh tk jgh gS A 

(ii) lehdj.k dh lR;rk dh tk¡p ds fy, (To verify the Equation)  

 dksbZ Physical equation lgh gS fd ugha bldh tk¡p Principle of homogeneity of 

dimension fl¼kUr ykxw dj fd;k tkrk gS A tSls fopkj.kh; lehdj.k gS  

                                     
2ft

2

1
utS +=   tgka t le; esa u osx ls pydj r; dh xbZ nwjh s gS 

vkSj f Roj.k gSA 

 

 ;fn bl lehdj.k dks Dimensinal form esa fy[ksa rks  

tgk¡ F dks nks inkFkZ ftldh ek=kk 

m1, m2 ds chp vkd"kZ.k cy gS A 

m1 ,oa m2 ds chp nwjh r gS 

vkSj Gravitational Constant (G)

gS A 
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                           ]t[]f[
2

1
]t[]u[]S[

2
×+×=  

          
221 TLTTLTL ×+×=

−−

 

or      LLL +=  

 bl lehdj.k ds nksuks rjiQ dk Dimension L esa 1 gS A vr% lehdj.k Dimension 

dh n`f"Vdks.k ls lgh gS A 

bl mi;ksx dh lhek 

  pw¡fd la[;k dk Dimension ugha gksrk gS] vr% lehdj.k Dimensionally lgh gksrs 

gq, Hkh lgh ugha gks ldrk gS A tks lehdj.k Dimensionally xyr gS] og okLrfodrk esa 

xyr gSA 

(iii) fofHkUu Physical Quantities ds chp lEcU/ LFkkfir djuk (To establish relation between 

physical quantities) 

 ,slk relation LFkkfir djus ds fy, Principle of homogeneity of dimension dk mi;ksx 

djrs gSa A blds fy, ;g tkudkjh vko';d gS fd ,d Physical Quantity vU; dkSu&dkSu 

ls Physical Quantities ij fuHkZj gS A mnkgj.k ds fy, Simple pendulum ysrs gSa %& 

 Simple Pendulum (ljy nksyd) dk time-period fudkyuk gS A blesa ,d yEckbZ (L) 

dk /kxk ds lkFk m ek=kk dh xksyh (bob with hook) nksyu djrk gS A ;fn LFkku dk 

xq#Roh; Roj.k (g) gks rks time-period (t) dh fuHkZjrk l, m ,oa g ij bl izdkj fy[kk tk 

ldrk gS A 

                                            t=K l
a 
m

b 
g

c
                     (1) 

  tgk¡ K fcuk dimension ds ,d fLFkjkad gS A a, b, c, ikoj gS Øe'k% l, m, g dk A 

 bl lehdj.k dks Dimensional Form esa nksuks rjiQ fy[kus ij] K dks NksM+dj]  

                                                
cba

[g][m]]l[[t] =  

                                     or        
cba

)LT(MLT
2−

=  

                                                    
cCba

TLML
2−

=  

                                                    
cbca

TML
2−+

=  

       or  
cbcaOO

TMLLTM
2−+

=                     (2) ;gka ij 1=
o

M rFk 1=
o

L  

 mi;qZDr lehdj.k 2 esa Principle of homogeneity of dimension yxk;k tkrk gS A blds 

vuqlkj L,M,T dk Dimension nksuksa rjiQ cjkcj gksuk pkfg, A ,slk djus ij  

 T ds fy,]  1 = - 2c 

     or c = -1/2 

 L ds fy,]    O = a + c 
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  or a = - c = 1/2 

 M ds fy,]  0 = b 

      or b = 0 

 vr% a =  1/2  

  b = 0 

  c = - 1/2 

 a, b, c dk eku lehdj.k (1) esa j[kus ij 

     2
1

02
1 −

= gmKlt  

                     
g

l
K=  

 

 ;g Simple pendulum ds fy, time-period dk lw=k gS A pw¡fd K dk dksbZ Dimension 

ugha gS] blfy, Dimensional method ls K dk eku ugha Kkr fd;k tk ldrk gS A 

  Units & Dimensions ij vk/kfjr lokyksa dks gy djus dk vH;kl vyx ls djuk 

pkfg, A 

                                                  izks0 (MkW0) ,0 ds0 ih0 ;kno  

                                                  ys[kd 

                                                vè;{k] fcgkj fo|ky; ijh{kk lfefr 

;g laf{kIr esa izdkf'kr gS A 

 

mi;qZDr ys[k ls lacaf/r iz'u % 

(1) D;k bldh Hkk"kk ljy vkSj le>us esa vklku gS \ 

(2) D;k fgUnh&vaxzsth feyh tqyh Hkk"kk ilan gS A 

(3) D;k fliQZ fgUnh ;k fliQZ vaxzsth Hkk"kk esa fy[kh tk; \ 

(4) mi;qZDr fo"k; le>us esa dksbZ dfBukbZ gS rks mldk ftØ djsa A 

(5) bl lEcU/ esa vkSj dksbZ lq>ko gks rks mldk ftØ djsa A 

       i=kkpkj dk irk %& 

           vè;{k       e-mail Address 

   fcgkj fo|ky; ijh{kk lfefr (m0ek0)                  suggestion_bseb@hotmail.com                 

        cq¼ ekxZ] iVuk 800001 

Nk=kksa ls vuqjks/ gS fd Units & Dimensions ij fy[ks ys[k dks è;kuiwoZd i<+sa ,oa mi;qZDr 

iz'uksa dk tokc i=kkpkj ;k e-mail irs ij Hksts A blds vfrfjDr bl lEcU/ esa dksbZ lq>ko 
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gks rks og Hkh nsa A ftlls vkSj csgrj rjhds ls vU; fo"k;ksa ij lkexzh rS;kj dj Web-site 

ij miyC/ djk;k tk lds A 
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