
𝑎⃗௖ =
𝑣⃗ଶ

𝑟
⎯⎯⎯ 𝑎⃗௖ =

4𝜋ଶ𝑟

𝑇ଶ
⎯⎯⎯⎯⎯

𝑣⃗ =
2𝜋𝑟

𝑇
⎯⎯⎯𝐹⃗௖ = 𝑚

𝑣⃗ଶ

𝑟
⎯⎯⎯ 𝐹⃗௖ = 𝑚

4𝜋ଶ𝑟

𝑇ଶ
⎯⎯⎯⎯⎯𝐹⃗௖ = 𝑚𝑎⃗௖

𝑣⃗ᇱ =
𝑢 + 𝑣⃗

1 +
𝑢𝑣⃗
𝑐ଶ⎯⎯⎯

⎯⎯⎯⎯⎯⎯

𝛚 =
𝜃

𝑡
⎯⎯ 𝛼 =

𝛚

𝐭
⎯⎯

𝑉 = 𝐼𝑅 𝐼 =
𝑄

𝑡
⎯⎯ 𝑃 = 𝐼𝑉 𝑣௧௘௥௠ = ∈ −𝐼𝑟௜௡௧

𝐹⃗ = 𝐵ሬ⃗ 𝐼𝐿 𝐵ሬ⃗ = µ0𝑛𝐼 = µ
௢

𝑁

𝐿
⎯⎯𝐼 =

µ0 𝐼

2𝜋𝑟
⎯⎯⎯ ∈ = 𝐵ሬ⃗ 𝐼𝑣

∈ = −𝑁
∆Φ

∆𝑡
⎯⎯⎯

Φ = 𝐵ሬ⃗ 𝐴

𝑉௕௔௖௞ = ∈ −𝐼𝑟
𝑉௦

𝑉௣
⎯⎯ =

𝑁௦

𝑁௣
⎯⎯⎯=

𝐼௣

𝐼௦
⎯⎯

𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑚𝑎𝑔𝑛𝑒𝑡𝑖𝑠𝑚/𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛

𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐 𝐶𝑖𝑟𝑐𝑢𝑖𝑡𝑠

𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑠𝑡𝑎𝑡𝑖𝑐𝑠

𝐶𝑖𝑟𝑐𝑢𝑙𝑎𝑟 𝑀𝑜𝑡𝑖𝑜𝑛

𝑎 = 𝜃𝑟 𝑉 = 𝑟𝛚

𝐻𝑒𝑎𝑡 𝑄 = 𝑚𝑐∆𝑇 𝑄 = 𝑚𝐻

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑡𝑦

𝑡 =
𝑡௢

ට1 −
𝑣⃗ଶ

𝑐ଶ⎯⎯⎯

⎯⎯⎯⎯⎯⎯
 
⎯⎯⎯⎯⎯⎯⎯

𝐿 = 𝐿௢
ඨ1 −

𝑣⃗ଶ

𝑐ଶ
⎯⎯⎯

⎯⎯⎯⎯⎯⎯
 

𝛚𝐟
𝟐 = 𝛚𝐢

𝟐 + 𝟐𝛼𝜃

𝐸 = 𝑚𝑐ଶ
𝑚 =

𝑚௢

ට1 −
𝑣⃗ଶ

𝑐ଶ⎯⎯⎯

⎯⎯⎯⎯⎯⎯
 
⎯⎯⎯⎯⎯⎯⎯

𝐹⃗ = 𝑄𝑣𝐵ሬ⃗

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑜𝑡𝑖𝑜𝑛 𝐴𝑃

Series Parallel

𝑅ଵ𝑅ଶ

𝐼ଵ

𝐼ଶ

𝐼ଷ

𝑉ଵ𝑉ଶ

𝑉ଵ

𝑅ଵ

𝑅ଶ

𝐼ଶ

𝑉ଶ

𝐼ଵ𝑅ଵ = 𝑅ଶ
∗

∆𝑄 = −∆𝑄

𝐹⃗ =
𝑘𝑄ଵ𝑄ଶ

𝑟ଶ
⎯⎯⎯⎯⎯⎯ 𝐸௣ =

𝑘𝑄ଵ𝑄ଶ

𝑟
⎯⎯⎯⎯⎯⎯

∆𝑉 = 𝐸ሬ⃗ 𝑑

𝑉 =
𝑘𝑄

𝑟
⎯⎯⎯𝐸ሬ⃗ =

𝑘𝑄

𝑟ଶ
⎯⎯⎯

𝐹⃗ = 𝐸ሬ⃗ 𝑄 ∆𝐸௣= ∆𝑉𝑄 𝑉 = 𝐸ሬ⃗ 𝑟

Plates

∆𝐸௣= 𝐹⃗𝑑

𝑛 =
𝑁

𝐿
⎯⎯

𝐼் =   𝐼ଵ  = 𝐼ଶ = 𝐼ଷ …
𝑉 = 𝑉ଵ  + 𝑉ଶ + 𝑉ଷ …
𝑅் = 𝑅ଵ + 𝑅ଶ + 𝑅ଷ …

𝑅்
∗ =

𝑅ଵ𝑅ଶ

𝑅ଶ + 𝑅ଶ
⎯⎯⎯⎯⎯⎯⎯

𝑉 =  𝑉ଵ = 𝑉ଶ = 𝑉ଷ …
 𝐼் =  𝐼ଵ  +  𝐼ଶ + 𝐼ଷ …
1

𝑅்
⎯⎯⎯=

1

𝑅ଵ
⎯⎯⎯+

1

𝑅ଶ
⎯⎯⎯+

1

𝑅ଷ
⎯⎯⎯…

𝐹 = 𝐵ሬ⃗ 𝐼𝐿𝑠𝑖𝑛𝜃

𝐹 = 𝑄𝑣𝐵ሬ⃗ 𝑠𝑖𝑛𝜃

Φ = 𝐵ሬ⃗ 𝐴𝑠𝑖𝑛𝜃

Two Resistor𝑠||
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