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ifjf'k"V

ifjf'k"V  A 1

xzhd o.kZekyk

,YiQk Α α U;w Ν ν

chVk Β β ”kkbZ Ξ ξ

xkek Γ γ vksehØkWu Ο ο

MsYVk Δ δ ikbZ Π π

,i~flykWu Ε ε j~gks Ρ ρ

thVk Ζ ζ flXek Σ σ

bZVk Η η VkWv Τ τ

FkhVk Θ θ viflykWu Υ υ

vk;ksVk Ι ι iQkb Φ φ, ϕ

dIik Κ κ dkb Χ χ

ySEMk Λ λ lkb Ψ ψ

E;w Μ μ vksesxk Ω ω

ifjf'k"V A 2

lkekU; SI iwoZyXu rFkk vioR;ks± vkSj viorZdksa osQ izrhd

vioR;Z viorZd

xq.kd iwoZyXu izrhd xq.kd iwoZyXu izrhd
1018 ,Dtk E 10-18 ,Vks a

1015 isVk P 10-15 iSQEVks f

1012 Vsjk T 10-12 ihdks p

109 xhxk G 10-9 uSuks n

106 esxk M 10-6 ekbØks μ

103 fdyks k 10-3 feyh m

102 gsDVks h 10-2 lsaVh c

101 Msdk da 10-1 Msfl d
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210 HkkSfrdh

ifjf'k"V A 3

oqQN egÙoiw.kZ fu;rkad

uke izrhd eku

fuokZr esa izdk'k dh pky c 2.9979 × 108 m s-1

bysDVªkWu dk vkos'k e 1.602 × 10-19 C
xq#Roh; fu;rkad G 6.673 × 10-11 N m2 kg-2

Iykad fu;rkad h 6.626 × 10-34 J s

cksYV~ïkeku fu;rkad k 1.381 × 10-23 J K -1

vkoksxknzks la[;k N
A

6.022 × 1023 mol-1

lkoZf=kd xSl fu;rkad R 8.314 J mol-1 K-1

bysDVªkWu dk nzO;eku m
e

9.110 × 10-31 kg

U;wVªkWu dk nzO;eku mn 1.675 × 10-27 kg

izksVkWu dk nzO;eku mp 1.673 × 10-27 kg
bysDVªkWu&vkos'k o nzO;eku vuqikr e/m

e
1.759 × 1011 C/kg

iSQjkMs fu;rkad F 9.648 × 104 C/mol
fjMcxZ fu;rkad R 1.097 × 107 m-1

cksgj f=kT;k a0 5.292 × 10-11 m

LVsiQkWu&cksYV~ï keku fu;rkad σ 5.670 × 10-8 W m-2 K-4

ohu fu;rkad b 2.898 × 10-3 m K

eqDr vkdk'k dk ijkoS|qrkad ε0 8.854 × 10-12 C2 N-1 m-2

1/4π ε0  8.987 × 109 N m2 C-2

eqDr vkdk'k dh paqcd'khyrk μ0 4π × 10 -7 T m A -1

≅ 1.257 × 10 -6 Wb A-1m-1

vU; mi;ksxh fu;rkad

uke izrhd eku

mQ"ek dk ;kaf=kd rqY;kad J 4.186 J cal-1

ekud ok;qeaMyh; nkc 1 atm 1.013 × 105 Pa

ije 'kwU; 0 K �273.15 °C

bysDVªkWu oksYV 1 eV 1.602 × 10-19 J
ijek.oh; nzO;eku ek=kd 1 u 1.661 × 10-27 kg

bysDVªkWu fojke mQtkZ mc2 0.511 MeV
1u dk mQtkZ rqY;kad u c2 931.5 MeV

vkn'kZ xSl dk vk;ru (0°C rFkk V 22.4 L mol-1

1 atm)

xq#Roh; Roj.k g 9.78049 m s-2

(leqnz ry] fo"kqor o`Rr ij)
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211ifjf'k"V

ifjf'k"V A 4

:ikarj.k xq.kd

ljyrk osQ fy, :ikarj.k xq.kdksa dks lehdj.k osQ :i esa fy[kk x;k gS A

yackbZ dks.k rFkk dks.kh; pky

1 km = 0.6215 mi π rad = 180°

1mi = 1.609 km 1 rad = 57.30°

1m = 1.0936 yd = 3.281 ft = 39.37 in 1° = 1.745 × 10�2 rad
1 in = 2.54 cm 1 rev min�1 = 0.1047 rad s�1

1 ft = 12 in = 30.48 cm 1 rad s�1 = 9.549 rev min�1

1 yd = 3ft = 91.44 cm nzO;eku

1 (light year) izdk'k o"kZ = 1 ly = 9.461 × 1015m 1 kg = 1000 g

1 A° = 0.1nm 1 Vu (tonne) = 1000 kg = 1 Mg

{ks=kiQy 1 u = 1.6606 × 10�27 kg

1 m2 = 104 cm2 1 kg = 6.022 × 1026 u

1km2 = 0.3861 mi2 = 247.1 ,dM+ (acres) 1 Lyx (slug) = 14.59 kg

1 in2= 6.4516 cm2 1 kg = 6.852 × 10�2 Lyx (slug)
1ft2= 9.29 × 10-2m2 1 u = 931.50 MeV/c2

1 m2= 10.76 ft2 ?kuRo

1 ,dM+ (acre) = 43,560 ft2 1 g cm�3 = 1000 kg m�3 = 1 kg L�1

1 mi2= 460 (acres) ,dM+ = 2.590 km2 cy

vk;ru 1 N = 0.2248 lbf = 105 dyn

1m3= 106cm3 1 lbf = 4.4482 N
1 L = 1000 cm3 = 10-3 m3 1 kgf = 2.2046 lbf

1 gal = 3.786 L le;
1 gal = 4 qt = 8 pt = 128 oz = 231 in3 1 h = 60 min = 3.6 ks
1 in3 = 16.39 cm3 1 d = 24 h = 1440 min = 86.4 ks
1ft3 = 1728 in3 = 28.32 L = 2.832 × 104 cm3 1y = 365.24 d = 31.56 Ms

pky nkc

1 km h�1 = 0.2778 m s�1 = 0.6215 mi h�1 1 Pa = 1 N m�2

1mi h�1 = 0.4470 m s�1 = 1.609 km h�1 1 bar = 100 kPa

1mi h�1 = 1.467 ft s�1 1 atm = 101.325 kPa = 1.01325 bar

pqacdh; {ks=k 1atm =  14.7 lbf/in2 = 760 mm Hg

1 G = 10�4 T          =  29.9 in Hg = 33.8 ft  H2O

1 T = 1 Wb m�2 = 104 G 1 lbf in�2 = 6.895 kPa
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212 HkkSfrdh

1 torr = 1mm Hg = 133.32 Pa

mQtkZ 'kfDr

1 kW h = 3.6 MJ 1 v'o'kfDr (horse power, hp) = 550 ft lbf/s
1 cal = 4.186 J = 745.7 W
1ft lbf = 1.356 J = 1.286 × 10�3 Btu 1 Btu min�1 = 17.58 W
1 L atm = 101.325 J 1 W = 1.341 × 10�3  hp
1 L atm = 24.217 cal        =  0.7376 ft lbf/s

1 Btu = 778 ft lb = 252 cal = 1054.35 J mQ"ek pkydrk
1 eV = 1.602 × 10�19J 1 W m�1 K�1 = 6.938 Btu in/hft2 oF
1 u c2 = 931.50 MeV 1 Btu in/hft2 oF  = 0.1441 W/m K
1 erg = 10�7J

ifjf'k"V A 5

xf.krh; lw=k
T;kfefr

r f=kT;k dk o`Rr % ifjf/ = 2πr_ {ks=kiQy = π r2

r f=kT;k dk xksyk % {ks=kiQy = 4πr2 _ vk;ru = 34
π 

3
r

r  f=kT;k rFkk h Å¡pkbZ dk yac o`Rrh; 'kaoqQ %
{ks=kiQy = 2 πr2 + 2π rh; vk;ru = πr2h

a vk/kj rFkk h 'kh"kZyac dk f=kHkqt % {ks=kiQy = 1
2

a h

f}?kkrh lw=k

;fn ax2 + bx + c = 0 gS] rc x = 
2

– 4

2a

 b b ac  

dks.k θθθθθ osQ f=kdks.kferh; iQyu

ikbFkkxksjh; izes;

bl ledks.k f=kHkqt esa]

a2 + b 2 = c2

fp=k A 5.1

f=kHkqt

A, B, C dks.k gSa]

a, b, c lEeq[k Hkqtk,¡ gSa]

dks.k A + B + C = 180°

c
C

b
B

a
A sinsinsin ==

c2 = a2 + b2 � 2ab  cos C

cfg"dks.k D = A + C

fp=k  A 5.2

sin cos

tan cot

sec cosec

y x
         

r r
y x

         
x y

r r
         

x y

  

  

  

  

  

  

-v{k

-v{k

fp=k A 5.3
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213ifjf'k"V

xf.krh; fpÉ ,oa izrhd

= cjkcj
≅ lfUudVr% cjkcj
∼ ifjek.k dh dksfV gS

≠ cjkcj ugha gS
≡ osQ loZle gS] bl izdkj ifjHkkf"kr fd;k tkrk gS

> vf/d gS (>> cgqr vf/d gS)

< de gS (<< cgqr de gS)
≥ vf/d gS vFkok cjkcj gS (vFkok] de ugha gS)

≤ de gS vFkok cjkcj gS (vFkok] vf/d ugha gS)
± /u vFkok ½.k

∝ lekuqikrh gS
∑ dk ;ksx

x  vFkok < x > vFkok x
av
, x dk vkSlr eku

f=kdks.kferh; loZlfedk,¡

sin (90º � θ ) = cos θ

cos (90º � θ ) = sin θ

sin θ / cos θ = tan θ

sin2 θ + cos2 θ =1

sec2 θ � tan2 θ = 1

cosec2 θ � cot2 θ  = 1

sin2 θ  = 2 sin θ cos θ

cos2 θ = cos2 θ � sin2 θ  = 2cos2 θ �1
            = 1� 2 sin2 θ

sin(α ± β ) = sin α cos β ± cos α sin β

cos (α ± β ) = cos α cos β ∓  sin α sin β

tan (α ± β ) 

βα
βα

tan tan 1
tantan

∓
±

sin α ± sin β ( ) ( )βαβα ∓
2
1cos

2
1sin2   ±=

cos α + cos β ( ) ( )βαβα �
2
1

cos
2
1

cos2    +=

cos α � cos β ( ) ( )βαβα �
2
1sin

2
1sin2   +−=

f}in izes;

)1x.....(
!2

x)1n(n
!1

nx1)x1( 2
2

n <+
−

+±=±

)1x.....(
!2

x)1n(n
!1

nx1)x1( 2
2

n <+++=± − ∓

pj?kkrkadh izlj.k

.......
! 3

x
! 2

xx1e
32

x ++++=

y?kqx.kdh; izlj.k

( )1x.....  x
3
1

 x
2
1

 x = )+x1( ln 32 <−+−

f=kdks.kferh; izlj.k

(θθθθθ jsfM;uksa esa)

3 5

2 4

3 5

sin
3 5

cos 1
2 4

2
tan

3 15

  = .....
! !

  = .....
! !

  = .....

  
  

   

    

   

   

   

lfn'kksa dk xq.kuiQy

eku yhft, j ,i ��  rFkk k�  x -, y- rFkk z- fn'kkvksa esa ,dkad
lfn'k gSa] rks

0=��=��=��1=��=��=�� ikkj ji  ,kkjj ii ⋅⋅⋅⋅⋅⋅

jik ,ikj ,kji  ,kkjj ii �=��� =��� =��0=��=��=�� ××××××

dksbZ lfn'k  a ftlosQ x-, y- rFkk z-v{k osQ vuqfn'k ?kVd a
x
,

ay rFkk az gSa] mUgsa bl izdkj fy[k ldrs gSa]

a i + j + k= a a ax y z
" " "

eku yhft, a, b rFkk c LosPN lfn'k gSa] ftuosQ
ifjek.k a, b rFkk c gSa] rc
a × (b + c) = (a × b) + (a × c)

(sa)  × b = a  × (sb) = s (a × b) (s dksbZ vfn'k gS)

eku yhft, a rFkk b osQ chp osQ nks dks.kksa esa θ y?kqrj
dks.k gS] rc
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214 HkkSfrdh

a ⋅⋅⋅⋅⋅ b = b ⋅⋅⋅⋅⋅ a = ax bx + ay b y + az bz = ab cos θ
|a × b | = ab sin θ

zyx

zyx

bb b
aa a

 kji

abba

���

 =×−=×

( ) ( ) ( )k j i ���
yxyxxzxzzyzy abbaabbaabba −+−+−=

a . (b × c) = b. (c × a) = c. (a × b)

a × (b × c) = (a . c) b - (a . b) c

A 6.1  SI ewy ek=kdksa osQ inksa esa O;Dr oqQN SI O;qRiUu ek=kd

                                      SI ek=kd

       HkkSfrd jkf'k uke izrhd

{ks=kiQy oxZehVj m2

vk;ru ?kuehVj m3

pky] osx ehVj izfr lsdaM m/s ;k m s�1

dks.kh; osx jsfM;u izfr lsdaM rad/s ;k rad s�1

Roj.k ehVj izfroxZ lsdaM m/s2 ;k m s�2

dks.kh; Roj.k jsfM;u izfroxZ lsdaM rad/s2 ;k rad s�2

rjax la[;k izfr ehVj m�1

?kuRo] nzO;eku ?kuRo fdyksxzke izfr ?kuehVj kg/m3 ;k kg m�3

fo|qr~ /kjk ?kuRo ,sfEi;j izfr oxZehVj A/m2 ;k A m�2

pqacdh; {ks=k dh rhozrk] pqacdh;
rhozrk] pqacdh; vk?kw.kZ ?kuRo ,sfEi;j izfr ehVj A/m ;k A m �1

lkanzrk (inkFkZ dh ek=kk dh) eksy izfr ?kuehVj mol/m3 ;k mol m �3

fof'k"V vk;ru ?ku ehVj izfr fdyksxzke m3/kg ;k m 3 kg�1

T;ksfr&rhozrk oSaQMsyk izfr oxZehVj cd/m2 ;k cd m�2

'kq¼xfrd ';kurk oxZehVj izfr lsdaM m2/s ;k m2 s�1

laosx fdyksxzke ehVj izfr lsdaM kg m/s ;k kg m s�1

tM+Ro vk?kw.kZ fdyksxzke oxZehVj kg m2

ifjHkze.k f=kT;k ehVj m
js[kh;@{ks=kh; (i`"Bh;)@vk;ru izfr osQfYou K� 1

izlj.kh;rk

izokg nj ?kuehVj izfr lsdaM m3/s ;k m3 s�1

ifjf'k"V A 6
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215ifjf'k"V

A 6.2 fo'ks"k uke okys SI O;qRiUu ek=kd

HkkSfrd jkf'k SI ek=kd

uke izrhd vU; ek=kdksa osQ SI ewy ek=kdksa
inksa esa O;qRiUu osQ inksa esa
ek=kd O;qRiUu ek=kd

vko`fÙk gVZ~t Hz � s� 1

cy U;wVu N � kg m/s2  ;k
kg m s�2

nkc] izfrcy ikLdy Pa N/m2 ;k N m�2 kg m�1s�2 ;k
kg/s2m

dk;Z] mQtkZ] twy J N m kg m2/s2 ;k
mQ"ek dh ek=kk kg m2 s�2

'kfDr] fofdj.k okV W J/s ;k J s�1 kg m2/s3 ;k
iQyDl kg m2s�3

fo|qr vkos'k owQyWke C � A s
fo|qr foHko] foHkokUrj] oksYV V W/A ;k W A�1 kg m2/s3A ;k
fo|qrokgd cy kg m2s�3A�1

/kfjrk iSQjM F C/V ;k C V�1 A2s4/kg m2 ;k
kg�1 m�2 s4A2

fo|qr izfrjks/ vkse Ω V/A  ;k VA�1 kg m2/s3A2 ;k
kg m2 s�3 A�2

fo|qr pkydrk lhesUl S A/V ;k VA�1 s3A2/kg m2 ;k
kg�1m�2 s3 A2

pqacdh; vfHkokg oscj Wb V s ;k (J/A ;k JA�1 ) kg m2/s2A ;k
kg m2 s�2A�1

pqacdh; {ks=k] pqacdh; VsLyk T Wb/m2 ;k Wb m �2 kg/s2A ;k
vfHkokg ?kuRo] pqacdh; kg s�2A�1

iszj.k
iszjdRo gsujh H Wb /A ;k Wb A�1 kg m2/s2A2 ;k

kg m2 s�2 A�2

T;ksfr iQyDl] nhIr Y;wesu lm � cd/sr ;k cd sr�1

'kfDr
iznhIr ?kuRo yDl lx lm/m2 ;k lm m�2 cd/sr m2 ;k

m�2 cd sr�1

lfØ;rk (jsfM;ks csosQjy Bq � s� 1

U;wDykbM@jsfM;ks,fDVo
Ïksr dh)
vo'kksf"kr ek=kk] xsz Gy J/kg ;k J kg�1 m2/s2  ;k m2 s�2

vo'kksf"kr ek=kk lwpdkad
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216 HkkSfrdh

A 6.3 fo'ks"k uke okys SI ek=kdksa osQ inksa esa O;Dr SI O;qRiUu ek=kd

HkkSfrd jkf'k SI ek=kd
uke izrhd SI ewy ek=kdksa osQ inksa

esa O;qRiUu ek=kd

pqacdh; vk?kw.kZ twy izfr VsLyk J T�1 m2 A
f}èkzqo vk?kw.kZ owQyWke ehVj C m m A s
xfrd ';kurk ik;ly vFkok Pl ;k Pa s kg m�1 s�1

ikLdy lsdaM ;k N s m�2

vFkok U;wVu lsdaM
izfr oxZ ehVj

;qXe] cy vk?kw.kZ U;wVu ehVj Nm kg m2 s�1

i`"B ruko U;wVu izfr ehVj N/m ;k N m�1 kg s�2

'kfDr ?kuRo] fdj.khr okV izfr oxZ ehVj W/m2 kg s�3

eku] mQ"eh;
ÝyDl ?kuRo
mQ"ek /kfjrk] ,UVªkWih twy izfr osQfYou J/K kg m2 s�2 K�1

fof'k"V mQ"ek] fof'k"V ,UVªkWih twy izfr fdyksxzke osQfYou J/kg K m2 s�2 K�1

fof'k"V mQtkZ] xqIr mQ"ek twy izfr fdyksxzke J/kg ;k J kg�1 m2 s�2

fofdj.k rhozrk okV izfr fLVjsfM;u W/sr ;k W sr�1 kg m2 s�3 sr�1

mQ"eh; pkydrk okV izfr ehVj osQfYou W/m K ;k W m�1K�1 kg m s�3 K�1

mQtkZ ?kuRo twy izfr ?ku ehVj J/m3 ;k J m�3 kg m�1 s�2

fo|qr {ks=k rhozrk oksYV izfr ehVj V/m ;k V m�1 kg m s3A�1

fo|qr vkos'k ?kuRo owQyWke izfr ?ku ehVj C/m3 ;k C m�3 m�3 s A
fo|qr ÝyDl ?kuRo owQyWke izfr oxZ ehVj C/m2 ;k C m�2 m�2 s A
ijkoS|qrkad iSQjM izfr ehVj F/m ;k F m�1 kg�1m�3 s4A2

pqacd'khyrk gsujh izfr ehVj H/m ;k H m�1 kg m s�2 A�2

eksyj mQtkZ twy izfr eksy J/mol ;k J mol�1 kg m2 s�2 mol�1

dks.kh; laosx] Iykad fu;rkad twy lsdaM J s kg m2 s�1

eksyj ,UVªkWih] eksyj mQ"ek twy izfr eksy osQfYou J/mol K ;k J mol�1K�1 kg m2 s�2  K�1 mol�1

/kfjrk
mn~Hkklu (exposure) owQykWe izfr fdyksxzke C/kg ;k C kg�1 kg�1 s A
(X-rFkk   γ -fdj.ksa) xzs izfr lsdaM Gy/s ;k Gy s�1 m2 s�3

laihM~;rk izfr ikLdy Pa �1 kg�1 m s2

izR;kLFkrk xq.kkad U;wVu izfr oxZehVj N/m2 ;k N m �2 kg m�1 s�2

nkc izo.krk ikLdy izfr ehVj Pa/m ;k N m�3 kg m�2 s�2

i`"B foHko twy izfr fdyksxzke J/kg ;k J kg�1  ; m2 s�2

N m/kg ;k N m kg�1

nkc mQtkZ ikLdy ?ku ehVj Pa m3 ;k N m kg m2 s�2

vkosx U;wVu lsdaM N s kg m s�1

dks.kh; vkosx U;wVu ehVj lsdaM Nm s kg m2 s�1

fof'k"V izfrjks/ vkse ehVj Ω m kg m3 s�3 A�2

i`"B mQtkZ twy izfr oxZehVj J/m2 ;k J m�2  ; kg s�2

N/m ;k N m�1
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217ifjf'k"V

ifjf'k"V A 7

HkkSfrd jkf'k;ksa] jklk;fud rRoksa rFkk U;wDykbMksa osQ izrhdkas osQ
mi;ksx osQ fy, lkekU; ekxZn'kZu

! HkkSfrd jkf'k;ksa dks izrhd :i esa lkekU;r% vaxszth o.kZekyk osQ fdlh v{kj ls fu:fir djrs gSa rFkk bUgsa frjNs (vFkok
<kyw) Vkbi esas Niok;k tkrk gS A rFkkfi ftl jkf'k osQ fy, nks v{kjh; izrhd vko';d gksa rks mUgasa nks izrhdksa osQ xq.kuiQy
osQ :i esas n'kkZuk gksrk gS] ij bu izrhdksa dks i`Fko~Q n'kkZus osQ fy, oqQN LFkku NksM+uk vko';d gksrk gS A

! ukeksa vFkok O;atdksa osQ laf{kIr :iksa] tSlsμpotential energy osQ fy, p.e. dk mi;ksx HkkSfrd lehdj.kksa essa ugha
fd;k tkrk A ikB~; lkexzh esas bu laf{kIr :iksa dks lk/kj.k jkseu (lh/s) Vkbi esas Niok;k tkrk gS A

! lfn'k jkf'k;ksa dks eksVs Vkbi essa rFkk lh/s Niok;k tkrk gS A rFkkfi d{kk esa lfn'k jkf'k;ksa dks izrhd osQ 'kh"kZ ij
rhj }kjk fufnZ"V fd;k tk ldrk gS A

! nks HkkSfrd jkf'k;ksa osQ xq.kuiQy dks muosQ chp oqQN LFkku NksM+dj fy[kk tkrk gS A ,d HkkSfrd jkf'k dks nwljh HkkSfrd
jkf'k ls foHkkftr djuk ,d {kSfrt naM [khapdj vFkok lWkfyMl (vFkok frjNh js[kk @) osQ lkFk fufnZ"V fd;k
tk ldrk gS_ vFkok va'k rFkk gj osQ izFke ?kkr osQ O;qRØe osQ xq.kuiQy osQ :i esas fy[kk tk ldrk gS (bl xq.kuiQy
esas va'k rFkk gj esas Li"V igpku osQ fy, mfpr LFkkuksas ij dks"Bdksa dk mi;ksx fd;k tkrk gS) A

! jklk;fud rRoksas osQ izrhdksa dks jkseu (lh/s) Vkbi esas fy[kk tkrk gS A izrhd osQ var esas fojke fpÉ vFkok ¯cnq
(.) ugha yxk;k tkrk A
mnkgj.k osQ fy,] Ca, C, H, He, U, vkfn A

! fdlh U;wDykbM ls tqM+s vadksa dk mYys[k mUgsa ck,a v/ksfyf[kr (ijek.kq Øekad) rFkk ck,a mifjfyf[kr (nzO;eku la[;k)
osQ :i esas fy[kdj fd;k tkrk gS A
mnkgj.k osQ fy,] U-235 U;wDykbM dks U235

92  fy[kdj O;Dr fd;k tkrk gS (;gka 235 nzO;eku la[;k rFkk 92 ijek.kq
Øekad dks O;Dr djrk gS rFkk U ;wjsfu;e dk jklk;fud izrhd gS) A

! ;fn vko';d gks] rks nkb± mifjfyf[kr fLFkfr dk mi;ksx vk;uhdj.k dh voLFkk (vk;uksa osQ izdj.k esa) fufnZ"V
djus osQ fy, fd;k tkrk gS A
mnkgj.k osQ fy,] −+ 3

4
2 PO,Ca

ifjf'k"V A 8
SI ek=kdksa] oqQN vU; ek=kdksa rFkk SI iwoZyXuksa osQ izrhdksa osQ

mi;ksx osQ fy, lkekU; ekxZn'kZu
! HkkSfrd jkf'k;ksa osQ ek=kdksa osQ izrhdksa dks jkseu (lh/s Vkbi) esa Nkik@fy[kk tkrk gS A
! ek=kdksa osQ ekud rFkk vuqeksfnr izrhdksa dks vaxszth o.kZekyk osQ NksVs v{kjksa ls vkjaHk djosQ jkseu (lh/s Vkbi)

esa fy[kk tkrk gS A ek=kdksa osQ y?kq mYys[kksa] tSls kg, m, s, cd vkfn dks izrhdksa osQ :i esa fy[kk tkrk gS] laf{kIr
:i esa ugha A ek=kdksa osQ uke dks dHkh Hkh cM+s v{kjksa esa ugha fy[krs A rFkkfi] ek=kd osQ izrhd dks osQoy rHkh
cM+s v{kj esa fy[kk tkrk gS] tc ek=kd osQ izrhd dks fdlh oSKkfud osQ uke ls O;qRiUu fd;k x;k gks] ,slh fLFkfr
esa ek=kd dk vkjaHk cM+s jkseu v{kj ls fd;k tkrk gS A
mnkgj.k osQ fy, % ek=kd ehVj ('metre')  osQ fy, 'm'] ¶fnu¸ ("day") osQ fy,  d, ek=kd ok;qeaMyh; nkc ('atmospheric
pressure')  osQ fy, atm, ek=kd gVZ~”k ('hertz') osQ fy, Hz] ek=kd oscj ('weber') osQ fy, Wb, ek=kd twy ('joule')
osQ fy, J, ek=kd ,sfEi;j ('ampere')  osQ fy, A, ek=kd oksYV ('volt') osQ fy, V, vkfn dk iz;ksx izrhdksa osQ :i esa
fd;k tkrk gS A bldk osQoy ,d gh viokn gS L, tks fd ek=kd yhVj (litre)  dk izrhd gS A ,slk vjch la[;kad
1 rFkk yksvj osQl jkseu osQ v{kj l dks Nkius vFkok fy[kus esa gksus okyh Hkzkafr ls cpus osQ fy, fd;k x;k gS A
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218 HkkSfrdh

! ek=kdksa osQ izrhdksa dks muosQ fy, vuqeksfnr v{kjksa esa fy[kus osQ i'pkr~ muosQ var esa iw.kZ fojke ugha yxk;k tkrk
rFkk ek=kdksa osQ izrhdksa dks osQoy ,dopu esa gh fy[kk tkrk gS cgqopu esa ugha] vFkkZr~ fdlh ek=kd dk izrhd
cgqopu esa vifjofrZr jgrk gS A
mnkgj.k osQ fy, % yackbZ 25 lsaVhehVj (centimetres) osQ fy, ek=kd dk izrhd 25 cm osQ :i esa fy[kk tkrk gS]
25 cms vFkok 25 cm. vFkok 25 cms., vkfn ugha fy[kk tkrk A

! lkWfyMl (solidus) vFkkZr~ (/) osQ mi;ksx dk vuqeksnu osQoy ,d v{kj osQ ek=kd izrhd osQ vU; ek=kd izrhd }kjk
foHkktu dk laosQru djus osQ fy, fd;k x;k gS A ,d ls vf/d lkWfyMl dk mi;ksx ugha fd;k tkrk A
mnkgj.k osQ fy,] m/s2 vFkok m s�2 (m rFkk s�2 osQ chp oqQN LFkku NksM+rs gq,) fy[k ldrs gSa ijarq m/s/s ugha_
1 Pl = 1 N s m�2 = 1 N s/m2 = 1 kg/s m = 1 kg m�1s�1 ijarq 1 kg/m/s ugha_
J/K mol vFkok J K�1 mol �1] ijarq J/K/mol ugha_ vkfn A

! iwoZyXu osQ izrhdksa dks jkseu (lh/s) Vkbi esa Nkik tkrk gS rFkk iwoZyXu osQ izrhd rFkk ek=kd osQ izrhd osQ chp
dksbZ LFkku ugha NksM+k tkrk A bl izdkj ek=kd izrhdksa osQ cgqr fudV fy[kh oqQN n'keyo fHkUu ;k xq.kt] tc
os brus NksVs gksa ;k cMs+ gksa] fd muoQk fy[kuk vlqfo/ktud gks rks mudks fy[kus osQ fy, oqQN ekU; iwoZyXuksa dk
mi;ksx fd;k tkrk gS A
mnkgj.k osQ fy, %
esxkokV (1 MW = 106W); usuks lsoaQM (1 ns = 10�9s);
lsaVhehVj (1 cm = 10 �2m); ihdksiSQjM (1 pF = 10 �12F);
fdyksehVj (1 km = 103m); ekbØkslsoaQM (1 μs = 10�6s);
feyhoksYV (1 mV = 10�3 V); xhxk gVZ~”k (1 GHz = 109 Hz);
fdyksokV&?kaVk (1 kWh) = 103 Wh = 3.6 MJ = 3.6 × 106 J);
ekbØks ,sfEi;j (1 μA = 10�6 A); ekbØkWu (1 μm = 10-6 m)
,axLVªkWe (1Å = 0.1 nm = 10�10 m); vkfn A
ek=kd ̂ekbØkWu* tks fd 10�6 m vFkkZr~ 1 ekbØks ehVj osQ cjkcj gS] ek=k ,d uke gS tks ehVj osQ viorZd dks lqfo/ktud
cukus osQ fy, gS A blh izdkj ek=kd iQehZ ('fermi') tks isQEVksehVj vFkok 10�15 m osQ cjkcj gS] dk mi;ksx ukfHkdh;
vè;;uksa esa yackbZ osQ lqfo/ktud ek=kd dh Hkkafr fd;k tkrk gS A blh izdkj] ,d vU; ek=kd ¶ckuZ̧  (barn)
tks 10�28 m2 osQ cjkcj gS] dk mi;ksx voijkekf.od d.k la?kê ðksa eas vuqizLFk dkV osQ {ks=kiQyksa dh ekiksa osQ lqfo/ktud
ek=kd osQ :i esa fd;k tkrk gS A rFkkfi ̂ ekbØkWu* ek=kd dks "micrometre" dh rqyuk eas izkFkfedrk nh tkrh gS A
bldk dkj.k 'micrometre' ek=kd rFkk "micrometer" tks fd yackbZ ekius dk ;a=k gS] osQ chp Hkzkafr ls cpuk gS A
SI ek=kdksa ehVj rFkk lsdaM osQ ;s u, cus vioR;Z rFkk viorZd (cm, km, μm, μs, ns) bu ek=kdksa osQ u, la;qDr]
vi`FkDdj.kh; izrhdksa dk fuekZ.k djrs gSa A

! tc dksbZ iwoZyXu fdlh ek=kd osQ izrhd ls igys yxk;k tkrk gS] rks iwoZyXu rFkk izrhd dk la;kstu ml ek=kd
dk ,d u;k izrhd ekuk tkrk gS] ftl ij dks"Bd dk mi;ksx fd, fcuk gh dksbZ /ukRed vFkok ½.kkRed ?kkr
yxkbZ tk ldrh gS A bUgsa vU; ek=kdksa osQ izrhdksa osQ lkFk la;ksftr djosQ la;qDr ek=kd cuk, tk ldrs gSa A ?kkrkadksa
osQ ca/u osQ fu;e lk/kj.k chtxf.kr dh Hkkafr ugha gksrs A
mnkgj.k osQ fy,%
cm3 dk lnSo vFkZ (cm)3 = (0.01 m)3 = (10 -2 m)3 = 10-6 m3, ijarq 0.01 m3 vFkok 10-2 m3 vFkok 1 c m3 (;gka iwoZyXu c rFkk
m3 osQ chp LFkku vFkZghu gS] D;ksafd iwoZyXu dks ek=kd osQ izrhd osQ lkFk tksM+k tkuk gS A fdlh iwoZyXu dk dksbZ
HkkSfrd egÙo vFkok viuk Lora=k vfLrRo ugha gksrk tc rd fd mls fdlh ek=kd osQ izrhd ls tksM+k u tk,) A blh
izdkj] mA2 dk lnSo gh vFkZ gS (mA)2 = (0.001 A)2 = (10-3 A)2 = 10�6A2,  ijarq 0.001 A2 vFkok mA2 dHkh ugha A
1 cm�1 = (10�2 m)�1 = 102 m�1 ijarq 1 cm�1 vFkok 10�2 m�1  dHkh ugha_
1 μs�1 dk lnSo vFkZ gS (10�6 s) �1 = 10 6 s �1, ijarq 1 × 10-6 s�1 ugha_
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219ifjf'k"V

1 km3 dk lnSo vFkZ gS (km)2 = (103 m)2 = 106 m2, ijarq 103 m2 dHkh ugha_
1 mm2 dk lnSo vFkZ gS (mm)2 = (10�3 m)2 = 10 �6 m2 ijarq 10-3 m2 dHkh ugha] vkfn A

! fdlh iwoZyXu dk vosQys mi;ksx ugha gksrk A bls lnSo gh fdlh ek=kd osQ izrhd osQ lkFk layXu fd;k tkrk gS
rFkk bls ek=kd osQ izrhd ls igys (iwoZ&yXu) fy[kk vFkok yxk;k tkrk gS A
mnkgj.k osQ fy, %
103/m3 dk vFkZ 1000/m3 vFkok 1000 m�3 ijarq k/m3 vFkok k m�3 ugha_
106/m3 dk vFkZ gS 10,00,000/m3 vFkok 10,00,000 m�3 ijarq M/m3 vFkok M m�3 ughaA

! iwoZyXu osQ izrhd dks ek=kd osQ izrhd osQ lkFk chp esa fcuk dksbZ LFkku NksM+s fy[kk tkrk gS] tcfd ek=kdksa dks
vkil esa xq.kk djrs le; ek=kdksa osQ izrhdksa dks i`Fko~Q&i`Fko~Q muosQ chp oqQN LFkku NksM+dj fy[kk tkrk gS A
mnkgj.k osQ fy, %
m s�1 (izrhd m rFkk s�1 yksvj osQl esa] NksVs v{kj m rFkk s i`Fko~Q rFkk Lora=k ek=kd&izrhd gSa ftuesa m ehVj osQ
fy, rFkk s lsdaM osQ fy, gS rFkk muosQ chp oqQN LFkku NksM+dj fy[kk x;k gS) dk vFkZ gS ehVj izfr lsdaM ijarq
¶feyh izfr lsdaM¸ ugha A
blh izdkj] m s�1 ¹izrhd m rFkk s ,d&nwljs osQ cgqr ikl&ikl lVkdj fy[ks x, gSa] ftuesa iwoZyXu&izrhd m (iwoZyXu
^feyh* osQ fy,) rFkk yksvj osQl esa NksVs v{kj osQ lkFk ek=kd izrhd s (ek=kd ̂ lsdaM* osQ fy,) chp esa fcuk
dksbZ LFkku NksM+s ms dks ,d u;k la;qDr ek=kd cukdjº dk vFkZ gS ¶izfr feyh lsdaM¸ ijarq ¶ehVj izfr lsdaM¸
dHkh ugha A
mS�1 ¹izrhd m rFkk S ,d&nwljs osQ cgqr ikl lVkdj fy[ks x, gSa] ftuesa iwoZyXu&izrhd m (iwoZyXu ̂ feyh* osQ fy,)
rFkk ek=kd&izrhd S cMs+ jkseu v{kj S ek=kd lkbesal (siemens)  osQ fy, chp esa fcuk dksbZ LFkku NksM+s mS dks ,d
u;k la;qDr ek=kd cukdjº dk vFkZ ̂ izfr feyh&lkbesal* gS] ijarq ̂ izfr feyh lsdaM* dnkfi ugha gS A
C m ¹izrhd C rFkk m i`Fko~Q&i`Fko~Q fy[ks x, gSa] tks ek=kd izrhdksa C (ek=kd owQykWe osQ fy,) rFkk m (ek=kd ehVj
osQ fy,) dks muosQ chp oqQN LFkku NksM+dj fu:fir djrs gSa Aº dk vFkZ ¶owQykWe ehVj¸ gS] ijarq lsaVhehVj dnkfi
ugha] vkfn A

! tc rd ,d iwoZyXu miyC/ gS] nqgjs iwoZyXuksa dk mi;ksx o£tr gS A
mnkgj.k osQ fy, %
10�9 m = 1 nm (uSuksehVj) gS] ijarq 1 mμm (feyhekbØksehVj) ugha gS A
10�6 m = 1 μm (ekbØkWu) gS] ijarq 1 mmm (feyhfeyhehVj) ugha gS A
10�12 F = 1 pF (ihdks iSQjM) gS] ijarq 1 μμF (ekbØksekbØks iSQjM) ugha gS A
109 W = 1 GW (xhxkokV) gS] ijarq 1 kMW (fdyksesxkokV) ugha gS] vkfn A

! tc dksbZ HkkSfrd jkf'k nks ;k vf/d ek=kdksa osQ la;kstu }kjk O;Dr dh tkrh gS] rc ek=kd rFkk ek=kdksa osQ izrhdksa
osQ fdlh la;kstu osQ mi;ksx dks o£tr ekuk tkrk gS A
mnkgj.k osQ fy, %
twy izfr eksy osQfYou dks J/mol K vFkok J mol-1 K -1 osQ :i esa fy[kk tkrk gS] ijarq joule/mole K vFkok J/mol
kelvin vFkok J/mole K, vkfn ugha fy[krs A
twy izfr Vslyk dks J/T vFkok JT�1 osQ :i esa fy[kk tkrk gS] ijarq joule/T vFkok J per tesla vFkok J/tesla, vkfn
ugha fy[krs A
U;wVu ehVj lsdaM dkss N m s osQ :i esa fy[kk tkrk gS] ijarq newton m second vFkok N m second vFkok N metre
s vFkok newton metre s ugha fy[krs A
twy izfr fdyksxzke osQfYou dks J/kg K vFkok J kg-1 K-1 osQ :i esa fy[kk tkrk gS] ijarq J/kilog K vFkok
joule/kg K vFkok J/kg kelvin vFkok J/kilogram K vkfn ugha fy[krs A
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220 HkkSfrdh

! ifjdyu dh lqfo/k osQ fy,] iwoZyXu osQ izrhd dks ek=kd osQ izrhd osQ lkFk va'k esa yxk;k tkrk gS gj esa ugha A
mnkgj.k osQ fy, %
106 N/m2 dks 1 N/mm2 fy[kus dh vis{kk MN/m2 osQ :i esa fy[kk tkuk vf/d lqfo/ktud gS A
mu la[;kvksa ftuesa vioR;ks± vFkok viorZdksa ftuesa 1000 osQ xq.kd lfEefyr gksa] ogk¡ bu la[;kvksa dks 10±3n (tgk¡
n iw.kk±d gS) osQ :i esa fy[kus dks izkFkfedrk nh tkrh gS A

! mu izdj.kksa esa vR;ar lko/kuh dh vko';drk gksrh gS ftuesa HkkSfrd jkf'k;ksa rFkk HkkSfrd jkf'k;ksa osQ ek=kdksa osQ
izrhd leku gksrs gSa A
mnkgj.k osQ fy, %
HkkSfrd jkf'k Hkkj (W) dks nzO;eku (m) rFkk xq#Roh; Roj.k (g) osQ xq.kuiQy osQ :i esa O;Dr fd;k tkrk gS A bls
izrhdksa osQ inksa esa frjNs Vkbi esa W = m g osQ :i esa Nkik tkrk gS rFkk fy[krs le; m rFkk g osQ chp oqQN LFkku
NksM+ nsrs gaS A bls ek=kdksa watt (W), metre (m), rFkk gram (g) osQ ek=kd izrhdksa osQ lkFk Hkze esa ugha iM+uk pkfg, A
rFkkfi] lehdj.k W = mg esa] izrhd W Hkkj dks O;Dr djrk gS ftldk ek=kd&izrhd J gS_ m nzO;eku dks O;Dr djrk
gS ftldk ek=kd&izrhd kg gS rFkk g  xq#Roh; Roj.k dks O;Dr djrk gS ftldk ek=kd&izrhd m s�2 gS A
blh izdkj] lehdj.k F = m a esa izrhd F cy dks O;Dr djrk gS ftldk ek=kd&izrhd N gS] m nzO;eku dks O;Dr
djrk gS ftldk ek=kd&izrhd kg gS rFkk a Roj.k dks O;Dr djrk gS ftldk ek=kd&izrhd m s �2 gS A HkkSfrd jkf'k;ksa
osQ bu izrhdksa dks ek=kdksa "farad" (F), metre (m) rFkk "are" (a) osQ lkFk Hkzfer ugha gksuk pkfg, A
izrhdksa h ¹iwoZyXu gsDVks (hecto) rFkk ek=kd ?kaVk (hour)º] c ¹iwoZyXu lsaVh (centi) rFkk ek=kd oSQjV ("carat")º]
d ¹iwoZyXu Mslh (deci) rFkk ek=kd fnu (day)º] T (iwoZyXu Vsjk (tera) rFkk ek=kd Vslyk (tesla), a ¹iwoZyXu ,V~Vks
(atto) rFkk ek=kd vkWj (are)º, da ¹iwoZyXu Msdk (deca) rFkk ek=kd MsflvkWj (deciare)º vkfn dk mi;ksx djrs
le; ;Fkksfpr fHkUurk n'kkZuh pkfg, A

! ek=kdksa dh S I iz.kkyh dk nzO;eku dk ewy ek=kd ¶fdyksxzke¸ ek=kdksa dh CGS iz.kkyh osQ nzO;eku osQ ewy ek=kd
^xzke* osQ lkFk S I iwoZyXu ̂ fdyks* (,d xq.kt tks 103 osQ cjkcj gS) dks tksM+dj curk gS] tks ns[kus esa vlkekU;&lk
izrhr gksrk gS A bl izdkj] tcfd ge yackbZ osQ ek=kd (ehVj vFkok metre) osQ ,d g”kkjosa Hkkx dks feyhehVj
(mm) fy[krs gSa] nzO;eku osQ ek=kd (fdyksxzke vFkok kilogram vFkok kg) osQ ,d g”kkjosa Hkkx dks feyhfdyksxzke
ugha fy[krs] oju~ osQoy xzke fy[krs gSa A ,slh fo"ke ifjfLFkfr mRiUu gksus dk dkj.k ;g gS fd ge nzO;eku osQ
ek=kd ^fdyksxzke* osQ LFkku ij vU; dksbZ mi;qDr ek=kd izfrLFkkfir ugha dj losQ A vr% ,d viokn osQ :i
esa nzO;eku osQ ek=kd osQ lkFk vioR;Z rFkk viorZdksa osQ uke ̂ xzke* osQ lkFk iwoZyXu yxkdj cuk, tkrs gSa ̂ fdyksxzke*
osQ lkFk ugha A
mnkgj.k osQ fy, %
103 kg = 1 esxkxzke (1 Mg)] ijarq 1 fdyks fdyksxzke (1 kkg) ugha_
10-6 kg = 1 feyhxzke (1 mg)] ijarq 1 ekbØksfdyksxzke (1 μkg) ugha_
10-3 kg = 1 xzke (1 g)] ijarq 1 feyhfdyksxzke (1 mkg) ugha_ vkfnA
;g iqu% è;ku nsus dh ckr gS fd vkidks osQoy varjkZ"Vªh; ekU;rk izkIr ,oa vuqeksfnr izrhdksa dk gh mi;ksx djuk
pkfg, A ;fn vki vius lkekU; O;ogkj esa ek=kdksa osQ izrhdksa dk lkekU; fu;eksa ,oa ekxZn'kZuksa osQ vuqlkj fujarj
mi;ksx djsaxs] rks vki S I ek=kdksa] iwoZyXuksa rFkk HkkSfrd jkf'k;ksa vkSj muls lac¼ izrhdksa osQ mfpr ifjizs{; esa mi;ksx
djus esa izoh.k gks tk,axs A
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ifjf'k"V A 9

HkkSfrd jkf'k;ksa osQ foeh; lw=k

Øe HkkSfrd jkf'k vU; HkkSfrd jkf'k;ksa ls laca/ foek,¡ foeh; lw=k
 la[;k

1. {ks=kiQy yackbZ × pkSM+kbZ [L2] [M0 L2T0]

2. vk;ru yackbZ × pkSM+kbZ × Å¡pkbZ [L3] [M0 L3 T0]

3. nzO;eku ?kuRo nzO;eku@vk;ru [M]/[L3] ;k [M L-3] [M L-3 T0]

4. vko`fÙk 1/vkorZdky 1/[T] [M0 L0 T-1]

5. osx] pky foLFkkiu@le; [L]/[T] [M0 L T-1]

6. Roj.k osx@le; [LT-1]/[T] [M0 LT-2 ]

7. cy nzO;eku × Roj.k [M][L T-2] [M L T-2 ]

8. vkosx cy × le; [M LT�2] [T] [M  L T-1]

9. dk;Z] mQtkZ cy × nwjh [MLT-2 ][L] [M L2T-2]

10. 'kfDr dk;Z@le; [ML2 T-2 ]/[T] [M L2 T-3]

11. laosx nzO;eku × osx [M][LT-1] [M L T-1]

12. nkc] izfrcy cy@{ks=kiQy [MLT-2 ]/[L2] [M L-1T-2]

13. foÑfr foek esa ifjorZu@ewy foek [L]/[L] ;k [L3]/[L3] [M0 L0 T0]

14. izR;kLFkrk xq.kkad izfrcy@foÑfr
]TL[M
]TL[M

000

�2�1
[M L�1 T�2]

15. i`"B ruko cy@yackbZ [M L T�2]/[L] [M  L0T-2 ]

16. i`"B mQtkZ mQtkZ@{ks=kiQy [M L2 T-2]/[L2] [M L0 T-2 ]

17. osx izo.krk osx@nwjh [L T-1]/[L] [M0 L0T-1 ]

18. nkc izo.krk nkc@nwjh [ML-1 T-2]/[L] [M L-2 T-2]

19. nkc mQtkZ nkc × vk;ru [ML-1 T-2][L3] [M L2T-2]

20. ';kurk xq.kkad cy@({ks=kiQy × osx izo.krk)
/L]LT[][L
]TL[M

1�2

�2

[M L�1T-1 ]

21. dks.k] dks.kh; foLFkkiu pki@f=kT;k [L]/[L] [M0 L0T0]

22. f=kdks.kferh; vuqikr yackbZ@yackbZ [L]/[L] [M0 L0T0]
(sin θ, cos θ, tan θ vkfn)

23. dks.kh; osx dks.k@le; [L0]/[T] [M0 L0 T-1]

24. dks.kh; Roj.k dks.kh; osx@le; [L0]/[T2] [M0 L0 T-2]

25. ifjHkze.k f=kT;k nwjh [L] [M0 L T0]

26. tM+Ro vk?kw.kZ nzO;eku × (ifjHkze.k f=kT;k)2 [M][L2] [M L2 T0]

27. dks.kh; laosx tM+Ro vk?kw.kZ × dks.kh; osx [ML2][T-1 ] [M L2 T-1 ]

28. cy&vk?kw.kZ] cy;qXe cy × nwjh [M L T-2][L] [M L2 T-2 ]
dk vk?kw.kZ
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29. cy&vk?kw.kZ (,saBu) dks.kh; laosx@le; [ML2 T-1]/[T] [M L2 T-2]
vFkok vFkok
cy × nwjh [M L T-2][L]

30. dks.kh; vko`fRr 2π × vko`fÙk [T-1 ] [M0 L0 T-1]

31. rjaxnS?;Z nwjh [L] [M0 L T0]

32. gcy fu;rkad i'p lj.k pky@nwjh [L T-1 ]/[L] [M0 L0 T-1]

33. rjax dh rhozrk (mQtkZ@le;)@{ks=kiQy [ML2 T-2/T]/[L 2] [M L0 T-3]

34. fofdj.k nkc rjax dh rhozrk@izdk'k dh pky [MT-3]/[LT-1] [M L-1T-2]

35. mQtkZ ?kuRo mQtkZ@vk;ru [M L2 T-2]/[L 3] [M L-1T-2]

36. Økafrd osx
 

 
jus kYW M la[; k   ';kurk  xq.kkda

nOz ;eku  ?kuRo f= kT;k L][][ML
]T[ML]TL[M

3�

�1�1000
[M0 LT-1 ]

37. iyk;u osx (2 × xq#Roh; Roj.k × i`Foh dh f=kT;k)½ [LT-2 ]½ x [L] ½ [M0 LT-1 ]

38. mQ"eh; mQtkZ] dk;Z (= cy × nwjh) [M L T-2][L] [M  L2 T-2]
vkarfjd mQtkZ

39. xfrt mQtkZ ½ × nzO;eku × (osx)2 [M][LT-1] 2 [M L2 T-2]

40. fLFkfrt mQtkZ nzO;eku × xq#Roh; Roj.k × Å¡pkbZ [M][LT�2 ][L] [M L2 T�2]

41. ?kw.khZ xfrt mQtkZ ½ × tM+Ro vk?kw.kZ × (dks.kh; osx)2 [M0L0T0][ML2] × [T-1]2 [M L2 T-2]

42. n{krk
fuxrZ  dk;Z  vFkok  ÅtkZ

fuo's k  dk;Z  vFkok  ÅtkZ ]TML[
]TML[

2�2

�22

[M0 L0 T0]

43. dks.kh; vkosx cy vk?kw.kZ × le; [ML2T-2 ][T] [M L2T-1]

44. xq#Roh; fu;rkad
cy (nwjh)

nzO;eku nzO;eku

2×
× [M][M]

]][L[MLT 2�2

[M�1 L3T-2]

45. Iykad fu;rkad mQtkZ@vko`fÙk [ML2T-2]/[T-1 ] [M L2T-1]

46. mQ"ek /kfjrk] ,aVªkWih mQ"eh; mQtkZ@rki [ML2T-2 ]/[K] [M L2T-2 K-1 ]

47. fof'k"V Å"ek /kfjrk
Å"eh; ÅtkZ
n zO;eku rki× [ML2T-2]/[M] [K] [M0 L2T-2 K-1 ]

48. xqIr Å"ek
Å"eh; ÅtkZ
nzO;eku [ML2T-2]/[M] [M0 L2 T-2]

49. rkih; izlkj xq.kkad   foek esa ifjorZu   [L]/[L][K] [M0 L0 K-1]
vFkok mQ"ek izlj.kh;rk   ewy foek × rki

 mQ"eh; mQtkZ × eksVkbZ  [ML2T-2 ] [L]
50. mQ"ek pkydrk  [M LT-3K-1]

 {ks=kiQy × rki × le;    [L2] [K] [T]

51. vk;ru izR;kLFkrk vk;ru × nkc esa ifjorZu  [L3][ML-1T-2] [M-1  T-2]
xq.kkad vFkok vk;ru esa ifjorZu [L3]
(laihM~;rk)-1

52. vfHkosaQnzh Roj.k (osx)2@f=kT;k [LT-1]2/[L] [M0 LT-2 ]

53.  (mQtkZ@{ks=kiQy × le;) [ML2T-2]LVsiQkWu fu;rkad [M L0T-3 K-4 ]
(rki) 4 [L2][T][K]4
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54. ohu fu;rkad rjaxnS?;Z × rki [L][K] [M0 LT0 K]

55. cksYV~”keku fu;rkad mQtkZ@rki [ML2T-2 ]/[K] [M L2T-2 K-1 ]

nkc × vk;ru   [ML-1 T�2][L3]
56. lkoZf=kd xSl fu;rkad [M L2T-2 K-1 mol-1]

eksy × rki [mol][K]

57. vkos'k fo|qr~ /kjk × le; [A][T] [M0 L0 TA]

58. /kjk ?kuRo fo|qr~ /kjk@{ks=kiQy [A]/[L2] [M0 L-2 T0A]

59. oksYVrk] fo|qr foHko] dk;Z@vkos'k [ML2T�2]/[AT] [M L�2 T�3 A-1]
fo|qr~ okgd cy

60. foHkokUrj [ML2T-3 A-1]izfrjks/ [M L2T�3 A�2]
 fo|qr~ /kjk  [A]

61. /kfjrk  vkos'k  [AT]
[M-1 L-2 T4A2]

foHkokarj  [ML2T-3 A-1]

62. oS|qr izfrjks/drk izfrjks/ × {ks=kiQy [ML2T-3A-2][L2]/[L] [ML3 T-3 A-2]
vFkok (oS|qr pkydrk)�1 yackbZ

63. fo|qr {ks=k oS|qr cy@vkos'k [MLT-2]/[AT] [M LT-3 A-1 ]

64. oS|qr vfHkokg fo|qr~ {ks=k × {ks=kiQy [MLT-3A-1][L2] [M L3 T-3 A-1]

[ML2T-2]
65. oS|qr f}/zqo&vk?kw.kZ cy vk?kw.kZ@fo|qr~ {ks=k [M0 LT A]

 [MLT-3A-1 ]

66. fo|qr {ks=k rhozrk  foHkokUrj  [ML2T-3 A-1] [M LT-3 A-1 ]
vFkok oS|qr rhozrk n wjh [L]

67. pqacdh; {ks=k] pqacdh; vfHkokg c y [MLT-2]/[A][L] [M L0 T-2A-1]
?kuRo] pqacdh; izsj.k fo|qr~ /kjk × yackbZ

68. pqacdh; vfHkokg pqacdh; {ks=k × {ks=kiQy [MT-2A-1 ][L2] [M L2 T-2A-1]

69. izsjdRo  pqacdh; vfHkokg  [ML2T-2 A-1] [M L2 T-2A-2]
fo|qr~ /kjk [A]

70. pqacdh; f}/zqo vk?kw.kZ cy vk?kw.kZ@pqacdh; {ks=k [ML2T-2 ]/[MT-2A-1] [M0 L2 T0A]
vFkok vFkok

fo|qr /kjk × {ks=kiQy [A][L2]

71. paqcdh; {ks=k izcyrk] pqacdh; pqacdh; vk?kw.kZ  [L2A]
[M0 L-1 T0A]

rhozrk vFkok paqcdh; vk?kw.kZ vk;ru  [L3]
?kuRo

72. fo|qr'khyrk (ijkoS|qrkad)    vkos'k × vkos'k [AT][AT]
 [M-1 L-3 T4A2]

fu;rkad (eqDr vkdk'k dk)    4 π × oS|qr cy × (nwjh)2  [MLT-2 ][L]2

73. ikjxE;rk fu;rkad 2 π × cy × nwjh  [M0 L0 T0][MLT-2][L]
[M L T-2 A-2]

(eqDr vkdk'k dk) (fo|qr~ /kjk) × (fo|qr~ /kjk) × yackbZ [A][A][L]

74. viorZukad  fuokZr esa izdk'k dh pky
  [LT-1 ]/[LT1] [M0 L0 T0]

ekè;e esa izdk'k dh pky

75. iSQjkMs fu;rkad vkoksxknzks fu;rkad × ewy vkos'k [AT]/[mol] [M0 L0 TA mol-1 ]
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76. rjax la[;k 2 π/rjaxnS?;Z [M0L0T0]/[L] [M0 L-1 T0]

77. fofdj.k vfHkokg] mRl£tr mQtkZ@le; [ML2T-2 ]/[T] [M L2 T-3]
fofdj.k 'kfDr

78. fofdj.k vfHkokg dh T;ksfr Ïksr dk fofdj.k vfHkokg vFkok fofdj.k 'kfDr [ML2T-3]/[M0 L0 T0]
[ML2 T-3]

vFkok ?ku dks.k
fofdj.k rhozrk

79. nhIr 'kfDr vFkok  mRl£tr T;ksfr mQtkZ [ML2T-2 ]/[T] [M L2 T-3]
Ïksr dk T;ksfr ÝyDl  le;

80. T;ksfr rhozrk vFkok  T;ksfr ÝyDl  [M L2 T-3] [M L2 T-3]
Ïksr dh iznhiu {kerk ?ku dks.k  [M0 L0 T0]

81. iznhiu dh rhozrk  T;ksfr rhozrk [ML2T-3]/[L 2] [ML0 T-3]
vFkok T;ksfreZ;rk (nwjh) 2

nh xbZ rjaxnS?;Z osQ fdlh Ïksr dk T;ksfr ÝyDl  [ML2T-3]82. vkisf{kd T;ksfr  [M0 L0 T0]
mlh {kerk osQ Ïksr dk pje lqxzkfgrk rjaxnS?;Z   [M L2 T-3]
(555 n m) dk T;ksfr ÝyDl

 oqQy T;ksfr ÝyDl83. T;ksfr n{krk [ML2T-3 ]/[ML2T-3] [M0 L0 T0]
oqQy fofdj.k ÝyDl

vkifrr T;ksfr ÝyDl84. iznhfIr ?kuRo vFkok iznhfIr [ML2T-3]/[L 2] [M L0 T-3]
 {ks=kiQy

85. nzO;eku {kfr ¹U;wfDy;kWuksa (ukfHkd d.kksa) osQ nzO;ekuksa dk ;ksxº [M] [M L0 T0]
(ukfHkd dk nzO;eku)

86. ukfHkd dh ca/u mQtkZ nzO;eku {kfr × (fuokZr esa izdk'k dh pky)2 [M][LT-1] 2 [M L2 T-2]

87. {k;&fu;rkad 0.693/v/Z vk;q [T-1 ] [M0 L0 T-1]

88. vuqukn vko`fÙk (izsjdRo × /kfjrk) �½ [ML2T-2 A-2 ]�½ × [M0 L0 A0T-1]

[M - 1L- 2T4A2] �½

89. xq.krk dkjd vFkok vuqukn vko`fÙk × izsjdRo  [T-1][ML2T-2A-2] [M0 L0 T0]
oqQaMyh dk Q - dkjd izfrjk s/  [M L2 T-3 A-2]

90. ysal dh {kerk (iQksdl nwjh)-1 [L-1 ] [M0 L-1 T0]

   izfr¯cc&nwjh
91. vko/Zu  [L]/[L] [M0 L0 T0]

  oLrq&nwjh

π/8 × (nkc) × (f=kT;k)4 [ML-1T-2][L4]
92. rjy izokg nj [M0 L3 T-1]

(';kurk xq.kkad) × (yackbZ) [ML-1T-1][L]

93. /kfjrk&izfr?kkr (dks.kh; vko`fÙk × /kfjrk)-1 [T-1] -1[M -1L-2T4A2]-1 [M L2 T-3A-2]

94. izsjf.kd izfr?kkr (dks.kh; vko`fÙk × izsjdRo) [T-1][ML2T-2 A-2 ] [M L2 T-3A-2]
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