
 
 

prL

xV
m

p
H

x
ip

dAnJldB

dAnB
t

ldE

dAnB

ddAnE

x

x

C S

C S

S

S

ˆˆˆ

)(
2

ˆˆ

ˆ

ˆ
0

ˆ

0ˆ
0

ˆ

2

���

�

���

���

�

�

×=

+=

∂
∂−=

⋅∫ ∫∫=⋅

∫ ∫∫ ⋅
∂
∂−=⋅

∫∫ =⋅

∫∫ ∫∫∫=⋅

 



smc /103 8×=  
229

0

/109
4

1
CNmk ×=

πε
=  

2212
0 /1085.8 NmC−×=ε  

ATm /104 7
0

−×π=μ  

Cqe
19106.1 −×−=  

kgme
31101.9 −×=  

r
r

qkq
F ˆ

2
21=

�
 

r
r

kQ
rE ˆ)(

2
=

�
 

AdEE

��
∫ ⋅=Φ  

∫ ε
=⋅

0

encQ
AdE
��

 

baba UUW −=→  

2

2

1
mvK =  

V
q

U =  

∑πε
=

i

i

r

q
V

04

1
 

ldEV
b

a

��
⋅−=Δ ∫  

dt

dQ
I =  

IRV =  

A

L
R ρ=  

V

Q
C =  

d

A
C 0ε=  

)...(
111

21

series
CCCeq

++=  

)...(21 parallelCCCeq ++=  

IV
R

V
RIP ===

2
2  



QVCV
C

Q
U

2

1

2

1

2
2

2

===  

)...(21 seriesRRReq ++=  

)...(
111

21

parallel
RRReq

++=  

)( BvEqF
����

×+=  

∫ ⋅=Φ AdBB

��
 

∫ ×= BlIdF
���

 

BAI
��� ×=τ  

∫
×

π
μ

=×
π

μ
=

2
0

2
0 ˆ

44 r

rlId

r

rvq
B

����
 

∫ =⋅ 0AdB
��

 

r

I
B

π
μ

=
2

0  

nIB 0μ=  

∫ +μ=⋅ )(0 Denc IIldB
��

 

dt

d
I E

D

Φ
ε= 0  

dt

d
N BΦ

−=�  

∫
Φ

−=⋅
dt

d
ldE B
��

 

 

 
 

 

t

E
P =  

A

P
I =  

λ= fc   

θ= 2
0 cosII  

n

c
V =  

2211 sinsin θ=θ nn  
BcE =  

I

N
L BΦ=

dt

dI
L−=�



�
�

�
�

�
�

�
�

� � � � � � �

v
r

t t
v R

a
v

t t
a R

v v a t t

s v t at t s R

v v a s

a
v

R
a R

F ma I r F

I

ave ave

ave ave

s s s s

s

s s s s

c c

net net

= = =

= = =

= + = +

= + = + =

= + = +

= =

= = = ×

Δ
Δ

Δ
Δ

Δ
Δ

Δ
Δ

Δ Δ

Δ Δ

ω
θ

ω

α
ω

α

ω ω α

θ ω α θ

ω ω α θ

ω

τ α τ

tan

tan

0 0

0
2 2

2
0

2 2
0

2

2
2

1

2
0

1

2
2 2

=

= =

= =

= =

∑m r

K mv K I

p mv L I

F
p

t

L

t

i i
i

rot

net net

2

2 21

2

1

2
ω

ω

τ

� � � �

�
�

�
�

Δ
Δ

Δ
Δ

                                      

  

W F ds

E K U

W K

W E

P
W

t
Fv

v v v v

r
m r

m

P M v m v

U kx

U mgd

F kx

F F

F F

F mg

total

nc

cm

i i
i

i
i

cm total cm i i
i

spring

grav

spring

fk k N

fs s N

w

= •

= +
=

=

= =

− = −

=

= =

=

=

= −
=
≤
=

∫

∑
∑

∑

� �

� � � �

�

�

� � �

� �

Δ
Δ

1 2 2 1

21

2

’ ’

μ
μ



 

2/
/

2

1

2

1

2

1

))2cos((

22

/1

222

λ

λ

π

ππ

nL
Lm

F
v

fv

kxmvkA

tfAx

x
l

g
x

m

k
a

g

l

k

m
T

Tf

T

=

=

=

+=

=

−=−=

==

=

 

 
 
 
 
 
 
 
 
 
 
 

y A kx t

k f

f f
v v

v vs

= −
= =

′ =
±⎛

⎝
⎜

⎞
⎠
⎟

sin( )

/

ω
π λ ω π2 2

0

�

 

v A t= −ω ωsin( )  

T T

T T

L L T

Q mC T

Q mL

F C

K C

= +

= +
=

=
= ±

9

5
32

27315

0

.

Δ Δ
Δ

α  

WQU

nRTPV

−=Δ
=

W PdV= ∫

e W Q= /  

ρ

ρ

ρ ρ

=
=
= +

+ + =

=

m V

P F A

P P gh

P gh v const

V

t
Av

/

/

0

21

2
Δ
Δ

 



 

 
 

 

 

 


	equations.pdf
	relativity equations.pdf

