
𝑆𝑒𝑟𝑖𝑒𝑠

𝑉 = 12𝑉
𝑃 = 36𝑊

𝑟 = 4Ω

𝑉 = 𝐼𝑅

𝐼 =
12

4
⎯⎯⎯

𝐼 = 3𝐴

12𝑉

2Ω 4Ω

𝑅 = 𝑅 + 𝑅
𝑅 = 2 + 4
𝑅 = 6Ω

𝑉 = 𝐼𝑅

𝐼 =
12

6
⎯⎯⎯

𝐼 = 2 𝐶

𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙
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𝑅
⎯⎯⎯=

5

6
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𝑅 = 1.2 Ω

𝑉 = 𝐼𝑅
𝑉 = 2(2)
𝑉 = 4𝑉

𝑉 = 𝐼𝑅
𝑉 = 2(4)
𝑉 = 8𝑉

𝑉 = 𝑉 + 𝑉
12 = 4 + 8

12𝑉

2Ω

3Ω

𝑉 = 𝐼𝑅

𝐼 =
12

2
⎯⎯⎯

𝐼 = 6𝐴

𝐼 = 𝐼 = 𝐼

𝑉 = 𝑉 = 𝑉

𝑉 = 𝐼𝑅

𝐼 =
12

3
⎯⎯⎯

𝐼 = 4𝐴

𝑉 = 𝐼𝑅

𝐼 =
12

1.2
⎯⎯⎯

𝐼 = 10𝐴

 𝐼 = 𝐼 + 𝐼
10 = 6 + 4

−8𝑉 − 4𝑉 + 12𝑉 = 0

−12𝑉 + 12𝑉 = 0

−12𝑉 + 12𝑉 = 0

𝑥𝑦

𝑥

10𝐴
6𝐴

4𝐴

10𝐴 = 6𝐴 + 4𝐴

𝑦
6𝐴

4𝐴

10𝐴

6𝐴 + 4𝐴 = 10𝐴

𝑃 = 𝐼𝑉
𝑃 = 3(12)
𝑃 = 36𝑊

𝐼 =
𝑄

𝑡
⎯⎯

𝑄 = 𝐼𝑡
𝑄 = 3(1)
𝑄 = 3𝐶

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑖𝑛 1𝑠?

𝑃 = 𝐼 𝑅
𝑃 = 3 (4)
𝑃 = 36𝑊

𝐼 = 3𝐴
𝑉 = 12𝑉
𝑃 = 36𝑊

+−

𝑅  1𝑠𝑡 2Ω 4Ω

𝑇𝑜𝑡𝑎𝑙

4𝑉
2𝐴
8𝑊

8𝑉
2𝐴
16𝑊

𝑃 = 𝐼𝑉
𝑃 = 2(4)
𝑃 = 8𝑊

𝑃 = 𝐼𝑉
𝑃 = 2(8)
𝑃 = 16𝑊

𝐶ℎ𝑒𝑐𝑘

∑V = 0𝐿𝑜𝑜𝑝 𝑅𝑢𝑙𝑒:

+12𝑉

−8𝑉−4𝑉
Voltage
Drops

Voltage
Lift

𝑅∗ =
𝑅 𝑅

𝑅 + 𝑅
⎯⎯⎯⎯⎯⎯⎯

𝑅∗ =
2(3)

2 + 3
⎯⎯⎯⎯⎯

𝑅∗ = 1.2Ω

*Two Resistors!

𝑅  1𝑠𝑡
2Ω 3Ω

6𝐴
12𝑉
72𝑊

𝑃 = 𝐼𝑉
𝑃 = 6(12)
𝑃 = 72𝑊

Check

4𝐴
12𝑉
48𝑊

𝑃 = 𝐼𝑉
𝑃 = 4(12)
𝑃 = 48𝑊

∑V = 0𝐿𝑜𝑜𝑝 𝑅𝑢𝑙𝑒:

+12𝑣

−12𝑉

−12𝑉

+12𝑣

𝐽𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑅𝑢𝑙𝑒: 𝐼 + 𝐼 + ⋯ + 𝐼 = 𝐼

1.2Ω
10𝐴

6Ω
2𝐴

3𝐴

Check: Ohm's Law/Series/Parallel/Loop/Junction Rules

3 𝐶 ×
6.24𝐸18𝑒

1𝐶
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 1.87𝐸19𝑒

1𝑒 ×  1.9 × 10 𝐶

𝑃 = 8 + 16
    = 24𝑊

𝑃 = 72 + 48
    = 120𝑊
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