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t
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∆
∆
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t
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∆
∆
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אאאK

٧-٢אאאW
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אאאspecific weightK
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אא،

،אאאאאאא
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א،)L()A()( oρ
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ghAF odown ρ=

r
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אאאאאW
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21 WWF −=
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٤-אאאspecific weightW
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1
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٧-٦אאW
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אאאאאאאאK

٨-٢אאאW
،،،אK

٨-٣אאW
אאא،אאK

٨-٤אW
fluidאא،אאא،א

אאא،אאא
א،אא

،אאאאאאF
אEFאEאאאKא

אאאא،אאW

،אאאאאW
2cm/ergecm/nedy =  

אא،אאcapillary tubesא
אK
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،)F( Wאאאאא،)F( τ
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)h(،W
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A
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W

)r(Wאאאאאא)A(K

)(ρWאאאא،א)(τ
אאW

θτπτ cosr2F =          (2) 

אא)r2( π،אא)(θאאא
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אF٨-١E

(1)(2)Wאא
θτπρπ cosr2ghr2 =  

θ
ρτ
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grh
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אאאא)(θ،אW

2
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٢-אאאאאאFE
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٣-אאאאאא)h(K

٤-אאF١،٢،٣EאאאאK

٥-אאF٨-١KE
h (m) )m(

r
1 1−  אr (m)2אr (m) no. 
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    2 

    3 

    4 

    5 

    6 

אF٨-١E
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א)(τW
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٩-٤אW
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אF٩-١E

F٩-١EאאW

١-א)F( 1 ↑viscous retarding forceא،Stock’s law
אאא(r)א(µ)(v)

אאאW
vr6F1 µπ↑=

٢-אאא)F( 2 ↑buoyant force (upwardforce)،
אF٩-١EאאW

gr
3
4F L

3
2 ρπ↑=

٣-אאsphere weight)F( 3 ↓א،אא
אאאאאW

gr
3
4F S

3
3 ρπ↓=

W

LρWאfluid densityK

SρWאאsphere densityK
gWאאgravitational accelerationK
µWאviscosity coefficientK
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)(g
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r
9
2
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2
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-אviscosity coefficient (µ)W
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JאviscosityW

אאאאאK

٩-٥אאW
١-אאאאא(A)(B)،אאF٩-١E

،אאK

٢-א،אאאאאF٩-١KE

٣-אאאאא(A)(B)K
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t
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W
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٥-אF٣٤EאאאK

٦-אאאF٩-١KE
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W

)cm/gm(22.1للجلسرين
)cm/gm(8.7
)s/cm(980g

3
L

3
S

2

=

=

=

ρ

ρ







א١٠١ אא 

אLLאאאאאאא 

 

- ٦٢ -  
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١٠-١אW
אאאאא
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١٠-٢אאW
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١٠-٣אאW


١٠-٤אW
א(V)conductor

אא(I)،אאא،אאא
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2
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2
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⎜⎜
⎝

⎛

2

1

N
NK
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١٣-١אW
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١٣-٢אאW
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אאאK
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W
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)TT)(cmcm(

c
323

132211
3 −

−+
=  FאאאE  
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אFEAppendix
אאאPhysical Constants

אאאא
אאאabsolute zero temperature K)0(  C15.273 °−  

אא
אא

acceleration due to 
gravity at sea level 
(Washington d. c.) 

g 2s/m801.9  

Avogadro’s number ON  mole/particles10022.6 23×  
אcharge of an electron e C106022.1 19−×−  

constant in Coulomb’s K 229 kg/m.N10988.8 ×  

אאgravitational constant G 2211 kg/m.N10673.6 −×  
אmass of an electron em  kg10109.9 31−×  

אmass of a proton pm  kg10673.1 27−×  

Planck’s constant h 
s.eV10136.4

Hz/J10626.6
15

34

−

−

×

×  

אspeed of light in a vacuum c )exact(s/m1099792458.2 8×  
אmass of neutron nm  kg1067492.1 27−×  

אאpermittivity of space oε  m/F1085.8 12−×  
אאpermeability constant oµ  A/m.T104 7−×π  

אConversion Factors
١אאatomic mass unit = 227 c/MeV5.931kg10661.1 =× −  
١electronvolt = J10602.1 19−×  
١Joule = m.N1  
١Joule = C.V1  
١coulomb = )unitseargchelementary(10242.6 18 ××
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