
Answer on Question #45749 – Physics, Electric Circuits

A voltmeter connected across a 60Hz ac source reads 240V. Write down the expression of 

the instantaneous voltage as a function of time. 

AC voltage could be expressed by sinusoidal wave equation: 

𝑉 = 𝑉𝑝𝑒𝑎𝑘 sin(2𝜋𝜈𝑡) 

Where 𝑉𝑝𝑒𝑎𝑘 – is an amplitude value of a voltage, 𝜈 – is voltage frequency. 

For the AC voltmeter will show RMS voltage: 

𝑉𝑟𝑚𝑠 =
𝑉𝑝𝑒𝑎𝑘

√2

Thus, 

𝑉𝑝𝑒𝑎𝑘 = 𝑉𝑟𝑚𝑠√2 = 240𝑉 ⋅ √2 ≈ 339.4𝑉 

So, expression of the instantaneous voltage as a function of time: 

𝑉 = 339.4 sin(2 ⋅ 3.14 ⋅ 60𝐻𝑧 ⋅ 𝑡) 

𝑉 = 339.4 sin(377𝑡) 

Answer: instantaneous voltage as a function of time: 

𝑽 = 𝟑𝟑𝟗. 𝟒 𝐬𝐢𝐧(𝟑𝟕𝟕𝒕) 
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