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Nombre:_________________________________________________________________ Carné:____________________ 

 
Fuerza Eléctrica, Campo eléctrico y Flujo eléctrico 

 

𝐹𝑒 =
𝑘𝑒|𝑞1||𝑞2|

𝑟2  𝐹⃗𝑒 =
𝑘𝑒|𝑞1||𝑞2|

𝑟2 𝑟̂  𝑟̂ =
𝑟

|𝑟|
=

𝑣𝑒𝑐𝑡𝑜𝑟 𝑟

𝑚𝑎𝑔𝑛𝑖𝑡𝑢𝑑 𝑑𝑒𝑙 𝑣𝑒𝑐𝑡𝑜𝑟 𝑟
 

 
 

𝐸 =
𝐹

𝑞0
=

𝑘𝑒|𝑞|

𝑟2   𝐸⃗⃗ =
𝑘𝑒|𝑞|

𝑟2 𝑟̂  Φ𝐸 = 𝐸𝐴 cos 𝜃 =
𝑄𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑟

𝜖0
= 4𝜋𝑘𝑒𝑞  

 

𝜆 =
𝑄

𝑙
  𝜎 =

𝑄

𝑠
  𝜌 =

𝑄

𝑉
  𝐸 =

𝑄

4𝜋𝜖0𝑟2  𝐸 =
𝜎

2𝜖0
 

 
 

Potencial Eléctrico y Capacitancia 
 

∆𝐸𝑃 = −𝑊𝐴𝐵 = −𝑞𝐸𝑑 = 𝑘𝑒
𝑞1𝑞

𝑟
= 𝑞2𝑉1 = 𝑞(𝑉𝐵 − 𝑉𝐴)  𝑊 =

1

2
𝑚𝑣2 + |𝑞|𝐸𝑑 

 

∆𝑉 = 𝑉𝑏 − 𝑉𝑎 =
∆𝐸𝑃

𝑞
=

𝑘𝑒𝑞

𝑟
= −𝐸𝑥∆𝑥  𝐶 =

𝑄

∆𝑉
  𝐶 = 𝜖𝑜

𝐴

𝑑
  𝐶𝑒𝑞 = 𝐶1 + 𝐶2 + ⋯ 

 
1

𝐶𝑒𝑞
=

1

𝐶1
+

1

𝐶2
+ ⋯  𝑈 =

1

2
𝑄∆𝑉 =

1

2
𝐶(∆𝑉)2 =

𝑄2

2𝐶
  𝑃𝑝𝑟𝑜𝑚𝑒𝑑𝑖𝑜 =

𝐸𝑛𝑒𝑟𝑔í𝑎 𝐴𝑙𝑚𝑎𝑐𝑒𝑛𝑎𝑑𝑎

∆𝑡
 

 

𝑊 =
1

2
𝑄∆𝑉  𝐶 = 𝜅𝜖0

𝐴

𝑑
 

 
Corriente y Resistencia 

 

𝐼 =
∆𝑄

∆𝑡
  𝐼 = lim

∆t→0

∆𝑄

∆𝑡
  𝑄 = 𝑁𝑒  𝑣𝑑 =

𝐼

𝑛𝑞𝐴
 

 

∆𝑉 = 𝐼𝑅  𝑅 = 𝜌
𝑙

𝐴
  𝜌 = 𝜌𝑜[1 + 𝛼(𝑇 − 𝑇0)]  𝑅 = 𝑅0[1 + 𝛼(𝑇 − 𝑇0)] 

 

𝑃 = 𝐼∆𝑉 = 𝐼2𝑅 =
(∆𝑉)2

𝑅
  𝑃 = 𝐼∆𝑉 − 𝐼2𝑅  

 
Circuito de Corriente Directa 

 

𝜀 = 𝐼𝑅 + 𝐼𝑟  𝑅𝐸𝑞 = 𝑅1 + 𝑅2 + ⋯  
1

𝑅𝑒𝑞
=

1

𝑅1
+

1

𝑅2
+ ⋯ 

 
𝑖𝑡𝑜𝑡𝑎𝑙 = 𝑖1 + 𝑖2  ∑ ∆𝑉 = 𝜀 + 𝑖1𝑅1 + 𝑖3𝑅2 + ⋯ = 0 
 

𝑞 = 𝑄(1 − 𝑒−𝑡/𝑅𝐶)  𝜏 = 𝑅𝐶  𝑞 = 𝑄𝑒−𝑡/𝑅𝐶   𝑖 = 𝐼𝑒−𝑡/𝑅𝐶    
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Magnetismo 

 

 

𝐹 = 𝑞𝑣𝐵 sin 𝜃  𝐹⃗ = 𝑞𝑣⃗×𝐵⃗⃗  𝐹 = 𝐵𝐼𝑙 sin 𝜃  𝐹⃗ = 𝐼𝑙×𝐵⃗⃗ 

 

𝜏 = 𝐵𝐼𝐴𝑁 sin 𝜃  𝜇 = 𝐼𝐴𝑁  𝑞𝐵 =
𝑚𝑣

𝑟
  𝐹 = 𝑞𝐸 + 𝑞𝑣⃗×𝐵⃗⃗ 

 

𝜙 = 𝐵𝐴 cos 𝜃  𝑣 =
𝐸

𝐵
= √

2𝑒𝑉

𝑚
  𝜏 = 𝜇⃗×𝐵⃗⃗  𝑈 = −𝜇⃗ ∙ 𝐵⃗⃗ − 𝜇𝐵𝑐𝑜𝑠 𝜙 

𝜔 = 2𝜋𝑓  𝑣 = 𝜔𝑟  𝑇 =
1

𝑓
  𝑛𝑞 =

𝐽𝑥𝐵𝑦

𝐸𝑧
 𝐽 =

𝐼

𝐴
 

 

𝐵⃗⃗ =
𝜇0

4𝜋
∗

𝑞𝑣⃗×𝑟̂

𝑟2
 

  

|𝐵| =
𝜇0

4𝜋
∗

𝑞𝑣 sin 𝜙 

𝑟2
 

𝑑𝐵⃗⃗ =
𝜇0

4𝜋
∗

𝐼𝑑𝑙×𝑟̂

𝑟2
=

𝜇0

4𝜋
∗

𝐼𝑑𝑙 sin 𝜙

𝑟2
 

 

𝐵⃗⃗ =
𝜇0

4𝜋
∗ ∫

𝐼𝑑𝑙×𝑟̂

𝑟2
 

𝐵 =
𝜇0𝐼

2𝜋𝑟
 

 
 

𝐹

𝐿
=

𝜇0𝐼1𝐼2

2𝜋𝑟
 

 

𝐵 = 𝑁
𝜇𝑜𝐼

2𝑅
 

 

𝐵 = 𝜇𝑜𝑛𝐼 

 

𝑛 =
𝑁

𝑙
 

 

 

𝐵𝑥 =
𝑁𝜇0𝐼𝑎2

2(𝑥2 + 𝑎2)
3

2⁄
 

 

𝐵𝑥 =
𝑁𝜇0𝐼

2𝑎
 

 

𝐵 =
𝜇0𝐼

2𝜋
∗

𝑟

𝑅2
 

 

𝐵 =
𝑁𝜇0𝐼

2𝜋𝑟
 

 

∮ 𝐵𝑑𝑙 = 𝜇0𝐼𝑒𝑛𝑐𝑒𝑟𝑟𝑎𝑑𝑎 

 
Inducción electromagnética 

 

𝑑Φ𝐵 = 𝐵⃗⃗𝑑𝐴       Φ𝐵 = 𝐵𝐴 cos 𝜃 
 

 

𝜀 = −𝑁
ΔΦ𝐵

Δ𝑡
= −𝑁

𝑑Φ𝐵

𝑑𝑡
= 𝐵𝑙𝑣 

 
𝜀 = 𝑁𝐵𝐴𝜔 sin 𝜔𝑡 

 
𝜀𝑚á𝑥 = 𝑁𝐵𝐴𝜔 

 

𝜀𝑐𝑒 =
2𝜀𝑚á𝑥

𝜋
 

 

𝐸 =
1

2𝜋𝑟
|
𝑑Φ𝐵

𝑑𝑡
| 

 

∮ 𝐸𝑑𝑙 = −
𝑑Φ𝐵

𝑑𝑡
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𝜀 = ∮(𝑣⃗×𝐵⃗⃗)𝑑𝑙 

 

𝐼 =
𝐵𝑙𝑣

𝑅
 

 

𝐼𝐷 = 𝜖
𝑑Φ𝐸

𝑑𝑡
 

 

∮ 𝐵⃗⃗𝑑𝑙 = 𝜇0(𝑖𝐶 + 𝑖𝐷)𝑒𝑛𝑐𝑒𝑟𝑟𝑎𝑑𝑎 

 

𝐽𝐷 = 𝜖
𝑑𝐸

𝑑𝑡
 

 

𝐿 =
−𝜀Δ𝑡

Δ𝐼
=

𝑁ΔΦ𝐵

Δ𝐼
=

𝜇𝑜𝑁2𝐴

𝑙
= 𝜇𝑜𝑛2𝑉 

𝜀 = −𝐿
𝑑𝑖

𝑑𝑡
 

 

𝜀2 = −𝑀
𝑑𝑖1

𝑑𝑡
   𝜀1 = −𝑀

𝑑𝑖2

𝑑𝑡
   𝑀 =

𝑁2Φ𝐵2

𝑖1
=

𝑁1Φ𝐵1

𝑖2
 

 
𝑑𝑖

𝑑𝑡
=

𝜀−𝑖𝑟

𝐿
   𝑖0 =

𝜀

𝑅
    𝜏 =

𝐿

𝑅
 

 

𝑖(𝑡) =
𝜀

𝑅
(1 − 𝑒

−𝜏
𝑡⁄ )  

𝑑𝑖

𝑑𝑡
=

𝜀

𝐿
𝑒−(𝑅

𝐿⁄ )𝑡   𝑖(𝑡) = 𝑖𝑜𝑒−(𝑅
𝐿⁄ )𝑡 

 

𝑈 = 𝐿 ∫ 𝑖𝑑𝑡
𝐼

0
=

1

2
𝐿𝐼2  𝑢 =

𝐵2

2𝜇𝑜
=

𝜇0𝑁2𝐴𝐼2

4𝜋𝑟
  𝑢 =

𝐵2

2𝜇
 

 
Circuitos L-C y L-R-C 

 

𝑥 = 𝐴 cos(𝜔𝑡 + 𝜙)  𝑞 = 𝑄 cos(𝜔𝑡 + 𝜙)  𝜔 = √
1

𝐿𝐶
 

𝐼 = −𝜔𝑄 sin(𝜔𝑡 + 𝜙)  𝑈𝑡𝑜𝑡𝑎𝑙 =
1

2
𝐿𝐼2 +

𝑞2

2𝐶
+

𝑄𝑚á𝑥
2

2𝐶
 

 

𝑖 = ±𝜔√𝑄2 − 𝑞2  𝑞 = 𝐴𝑒−(𝑅
2𝐿⁄ )𝑡 cos (√

1

𝐿𝐶
−

𝑅2

4𝐿2 𝑡 + 𝜙)  𝜔´ = √
1

𝐿𝐶
−

𝑅2

4𝐿2 

 
  

Circuitos de corriente alterna 
 

𝑉 = 𝑉𝑚á𝑥 cos 𝜔𝑡  𝐼 = 𝐼𝑚á𝑥 cos 𝜔𝑡  𝐼(𝑣𝑚𝑟) =
2

𝜋
𝐼 ≈ 0.637𝐼 

 

𝑖(𝑟𝑚𝑠) =
𝐼𝑚á𝑥

√2
  𝑉(𝑟𝑚𝑠) =

𝑉𝑚á𝑥

√2
  𝑃𝑝𝑟𝑜𝑚 = 𝐼𝑟𝑚𝑠

2 𝑅  𝑃 = 𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠 

 
𝑉𝑟𝑚𝑠 = 𝐼𝑟𝑚𝑠𝑅  𝑣𝑅 = 𝑉𝑚á𝑥 cos 𝜔𝑡 = 𝑉𝑟 cos 𝜔𝑡 = 𝐼𝑅 cos 𝜔𝑡  

 

𝑞 =
𝐼

𝜔
sin 𝜔𝑡  𝑣𝐶 =

𝐼

𝜔𝐶
cos (𝜔𝑡 −

𝜋

2
)  𝑋𝐶 =

1

𝜔𝐶
=

1

2𝜋𝑓𝐶
 

 

  𝜀 = 𝐼𝐿𝜔 cos (𝜔𝑡 +
𝜋

2
)  𝑋𝐿 = 2𝜋𝑓𝐿  𝑉𝐿 = 𝐼𝑋𝐿  𝑉𝑐 = 𝐼𝑋𝑐 
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𝑍 = √𝑅2 + (𝑋𝐿 − 𝑋𝐶)2  𝑉 = 𝐼𝑍  tan 𝜙 =
𝜔𝐿−

1

𝜔𝐶

𝑅
  𝑉𝑟𝑚𝑠 = 𝐼𝑟𝑚𝑠𝑍 =

𝐼𝑚á𝑥𝑍

√2
 

 

𝑃 =
1

2
𝑉𝐼 cos 𝜙 = 𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠 cos 𝜙 𝜙 =

𝑅

𝑍
 

 
 

Resonancia, Transformadores y Fasores 
 

𝑓𝑜 =
1

2𝜋√𝐿𝐶
 

𝑉1

𝑉2
=

𝑁1

𝑁2
=

𝐼1

𝐼2
  𝑃𝐸 = 𝐼1𝑉1  𝑃𝑠 = 𝐼2𝑉2 

 
𝑋𝐿 = 𝑗𝜔𝐿  𝑍 = 𝑅 + 𝑗𝑋𝐿  𝑉 = 𝑉𝑚á𝑥 sin(𝜔𝑡 + 𝜙)  

 

𝑉 = (𝑉𝑚á𝑥, 𝜙)  𝛼×𝛽 = 𝛼 + 𝛽  
𝛼

𝛽
= 𝛼 − 𝛽 

 

𝑟 = 𝑎 + 𝑏𝑗  |𝑟| = √𝑎2 + (𝑏𝑗)2  tan 𝜃 =
𝑎

𝑏𝑗
 𝑟 = (|𝑟|, 𝜃) 

 

𝑋𝐶 = −𝑗 (
1

𝜔𝐶
)    𝑍 = 𝑅 − 𝑋𝐶   𝑗 = √−1 

 

 

Constantes 
 

Permeabilidad en el espacio libre 

𝜇𝑜 = 4𝜋×10−7𝑇 ∗ 𝑚/𝐴 
 

Relación entre Tesla y Gauss 

1𝑇 = 104𝐺 
 

Electrón-volt 
1𝑒𝑉 = 1.60×10−19𝐶 ∙ 𝑉 = 1.60×10−19𝐽 

 
 

Constante de permitividad 

𝜖0 = 8.85×10−12  
𝐶2

𝑁 ∗ 𝑚2
 

 
Constantes 

𝑘𝑒 = 8.9875×109
𝑁𝑚2

𝐶2
 

 
Kilowatt-hora 

3.60×106𝐽 

 

Tabla 1 Carga y masa de electrón, protón y neutrón 

Partícula Carga (C) Masa (kg) 

Electrón −1.60×10−19 9.11×10−31 
Protón +1.60×10−19 1.67×10−27 

Neutrón 0 1.67×10−27 
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