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Agenda

• Sinusoidal Source

• Sinusoidal Response
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Sinusoidal Source

A sinusoidal voltage: 
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𝑓 = Τ1 𝑇 (𝐻𝑧)

𝑤 = 2𝜋𝑓 = Τ2𝜋 𝑇 ( Τ𝑟𝑎𝑑𝑖𝑎𝑛𝑠 𝑠𝑒𝑐𝑜𝑛𝑑)

𝑣 = 𝑉𝑚 cos 𝑤𝑡 + ∅



Sinusoidal Source

Changing the phase angle ∅ shifts the sinusoidal function along the time axis:
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Sinusoidal Source

The rms value of a periodic function is defined as the square root of the mean value 

of the squared function:
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Sinusoidal Response

For 𝑡 ≥ 0,
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𝑣𝑠 = 𝑉𝑚 cos 𝑤𝑡 + ∅

𝐿
𝑑𝑖

𝑑𝑡
+ 𝑅𝑖 = 𝑉𝑚 cos 𝑤𝑡 + ∅



Sinusoidal Response

Ankara University Electrical and Electronics Eng. Dept. EEE201

The first term   → 𝑇𝑟𝑎𝑛𝑠𝑖𝑒𝑛𝑡 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡

The second term   → 𝑆𝑡𝑒𝑎𝑑𝑦 − 𝑠𝑡𝑎𝑡𝑒 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡

𝑖 =
−𝑉𝑚

𝑅2 +𝑤2𝐿2
cos ∅ − 𝜃 𝑒− Τ𝑅 𝐿 𝑡 +

𝑉𝑚

𝑅2 +𝑤2𝐿2
cos 𝑤𝑡 + ∅ − 𝜃
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