
 

𝑊 = 𝐹 𝑠 1 

𝐸 = 𝑃 𝑡 2 

 

𝑃 = 𝑈 𝐼 3 

𝐼 =
∆𝑄

∆𝑡
 4 

𝑅 =
𝑈

𝐼
 5 

 

𝐸 =
𝐹

𝑞
 6 

𝐸(𝑟) = 𝑘
𝑄

𝑟2
      𝑘 =

1

4 π 𝜀0 𝜀𝑟
 7 

𝐹 = 𝑘
𝑄1 𝑄2

𝑟2
 8 

Δ𝑉 =
Δ𝐸P

𝑞
 9 

𝑉(𝑟) = 𝑘
𝑄

𝑟
 10 

 
𝑊 = 𝑄 𝑈 11 

 

𝐸 =
Δ𝑉

𝑑
=  

𝑈

𝑑
 12 

𝑄 = 𝐶 𝑈 13 

𝑊 =
1

2
 𝐶 𝑈2 14 

   

  

 

𝐵 = 𝜇 𝑛 𝐼         𝑛 = 𝑁/𝑙 15 

𝐹 = 𝐵 𝐼 𝑙 sin 𝜃 16 

𝐹 = 𝐵 𝑞 𝑣 sin 𝜃 17 

𝑊 =
1

2
𝐿 𝐼2 18 

 

𝛷 = 𝐵⊥𝐴 19 

𝜀 = −
∆𝛷

∆𝑡
 20 

𝜀 = −𝐿 
∆𝐼

∆𝑡
 21 

 

𝐹G = 𝐺
𝑚1 𝑚2

𝑟2
 22 

𝑔 =
𝐹G

𝑚
 23 

𝑔(𝑟) = 𝐺
𝑀

𝑟2
 24 

Δ𝑉 =
Δ𝐸P

𝑚
 25 

𝑉(𝑟) = −𝐺 
𝑀

𝑟
 26 

 

∆𝐸p = 𝑚 𝑔 ∆ℎ 27 

 

𝐸kin =
1

2
 𝑚 𝑣2 28 

𝑝 = 𝑚 𝑣 29 

𝐹 = 𝑚 𝑎 30 

𝑣 =
∆𝑠

∆𝑡
         𝑎 =

∆𝑣

∆𝑡
 

31 

32 

𝑠(𝑡) = 𝑠0 + 𝑣0 𝑡 +
1

2
 𝑎 𝑡2 

𝑣(𝑡) = 𝑣0 + 𝑎 𝑡 

33 

34 

 

𝜔 =
Δ𝜃

Δ𝑡
=

𝑣

𝑟
 35 

𝑎cent =
𝑣2

𝑟
= 𝜔2 𝑟 36 

 

𝑓 =
1

𝑇
           𝜔 = 2 π 𝑓 37 

𝐹 = −𝑘 𝑦 

𝑎 = −𝜔2 𝑦 

𝑦 = 𝐴 𝑠𝑖𝑛(𝜔 𝑡) 

38 

39 

40 

𝜔0 =
1

√𝐿 𝐶
 41 

 

𝑣 = 𝑓 𝜆 42 

𝑦(𝑥, 𝑡) = 𝐴 sin (2π (
𝑡

𝑇
−

𝑥

𝜆
)) 43 

𝑓𝑜 = 𝑓𝑠 (
𝑣 ± 𝑢𝑜

𝑣
) 

𝑓𝑜 = 𝑓𝑠 (
𝑣

𝑣 ± 𝑢𝑠
) 

44 

v 
F
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1015 P  102 h  10-3 m 

1012 T  101 da  10-6 µ 

109 G  100   10-9 n 

106 M  10-1 d  10-12 p 

103 k  10-2 c  10-15 f 

  

 

𝛼i = 𝛼r 45 

sin1

sin2
=

𝑛2

𝑛1
=

𝑐1

𝑐2
 46 

 
 

𝑘 𝜆 = 𝑑 sin 𝛼𝑘 47 

Δ𝑦

𝐷
=

𝜆

𝑑
 48 

   

𝑑 =
𝜆

2
 49 

𝐿 = 𝑛 


2
        𝑛 = 1, 2, 3, … 50 

𝐿 = 𝑛 


4
        𝑛 = 1, 3, 5, … 51 

 

𝐸γ  =  ℎ 𝑓 52 

𝐸k  =  ℎ 𝑓 − 𝑊0 53 

𝑝 =  
ℎ

𝜆
 54 

𝜆 =  
ℎ

𝑝
 55 

∆𝑥 ∆𝑝 ≥ ℎ 

∆𝐸 ∆𝑡 ≥ ℎ 
56 

 

𝐸𝑛 =
ℎ2

8 𝑚 𝐿2
𝑛2 57 

𝐸𝑛 = −
13.6 eV

𝑛2
 58 

𝑊 =  ℎ 𝑓 59 

e = 1.602 176 634  10-19 C 

0 = 8.854 187 81  10-12 A s V-1 m-1 

0 = 1.256 637 062  10-6 V s A-1 m-1 

 = 4  10-7 V s A-1 m-1 

G = 6.674 30  10-11 m3 kg-1 s-2 

g = 9.81 m s-2 

c = 2.997 924 58  108 m s-1 

h = 6.626 070 15  10-34 J s 

1u = 1.660 539 066  10-27 kg 

 = 931.494 102 MeV/c2 

me = 5.485 799 090  10-4 u 

 = 9.109 383 70  10-31 kg 

mp = 1.007 276 466 6 u 

 = 1.672 621 923  10-27 kg 

mn = 1.008 664 915 u 

 = 1.674 927 498  10-27 kg 

L, s  m  

m kg 

t s 

I A 

v m s-1 

a m s-2 

p kg m s-1 

, , ...  =   rad = °  
2

360°
 

 s-1 ( = rad s-1 ) 

F N = kg m s-2 

E, W J = N m = W s 

P W = J s-1 = N m  s-1 

f Hz = s-1 

Q C = A s 

I A = C s-1 

R  = V A-1 

U, V V = J A-1 s-1 

E V m-1 = N C-1 

C F = C V-1 

B T = V s m-2 

 Wb = V s 

L H = V s A-1 

    103   1 10-6 10-12 m 10-3 
10-9 
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