
Question 1:

A load is supplied by,
V(t) = 5 + 100 Cos (314t) + 6 Cos (2(314)t+15°) + 40 Cos (3(314)t+30°) 
The current is given as, 
i(t) = 8 + 50 Cos (314t+30°) + 6 Cos (2(314)t+45°) + 10 Cos (3(314)t+65°) 

Find,
a) RMS Voltage.
b) RMS Current.
c) THD of load current.



a) RMS Voltage:
Using the formula,
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2 + 𝑉1,𝑟𝑚𝑠

2 + 𝑉2,𝑟𝑚𝑠
2 +⋯

𝑉𝑟𝑚𝑠 = 5 2 +
100

2

2

+
6

2

2

+
40

2

2

𝑉𝑟𝑚𝑠 = 76.40 𝑉

b) RMS Current:
We know that,
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𝐼𝑟𝑚𝑠 = 37.17 𝐴

V(t) = 5 + 100 Cos (314t) + 6 Cos (2(314)t+15°) + 40 Cos (3(314)t+30°)

i(t) = 8 + 50 Cos (314t+15°) + 6 Cos (2(314)t+30°) + 10 Cos (3(314)t+45°) 



c) THD:
We have the formula,

𝑇𝐻𝐷 =
𝐼𝑟𝑚𝑠
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𝑇𝐻𝐷 = 0.3244 = 32.44%

V(t) = 5 + 100 Cos (314t) + 6 Cos (2(314)t+15°) + 40 Cos (3(314)t+30°)

i(t) = 8 + 50 Cos (314t+15°) + 6 Cos (2(314)t+30°) + 10 Cos (3(314)t+45°) 



Question 2:
A non-linear load is supplied by a voltage,

V(t) = 300 Cos (2𝜋50t)
The resulting non-linear current is given as,

i(t) = 10 + 70 Cos (2𝜋50t+20°) + 40 Cos (6𝜋50t+15°) + 30 Cos (8𝜋50t+25°)

Find,
a) Power absorbed by load.
b) Power factor of load.
c) THD of load current.



a) Power Absorbed by Load:
To find the power absorbed by load, we have the formula,

𝑃 = 𝑉0𝐼0 +෍𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠 𝐶𝑜𝑠(𝜃 − 𝜑)
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𝑉𝑚
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𝑃 = 9.86 𝑘𝑊

b) Power Factor:
We know that,

𝑃𝐹 =
𝑃

𝑆
=

𝑃

𝑉𝑖𝑛 (𝑟𝑚𝑠)𝐼𝑖𝑛 (𝑟𝑚𝑠)
where,

∴ 𝑉𝑟𝑚𝑠=
𝑉𝑚
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V(t) = 300 Cos (2𝜋50t)

i(t) = 10 + 70 Cos (2𝜋50t+20°) + 
40 Cos (6𝜋50t+15°) + 30 Cos (8𝜋50t+25°)



and,
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= 61.64 𝐴

So,

𝑃𝐹 =
9866

212.13 𝑥 61.64
= 0.75

c) THD of Load Current:
For THD, we have the formula,

𝑇𝐻𝐷 =
𝐼𝑟𝑚𝑠
2 − 𝐼1,𝑟𝑚𝑠
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𝑇𝐻𝐷 = 0.7421 = 74.21%

V(t) = 300 Cos (2𝜋50t)

i(t) = 10 + 70 Cos (2𝜋50t+20°) + 
40 Cos (6𝜋50t+15°) + 30 Cos (8𝜋50t+25°)



Question 3:

The voltage across a 10Ω resistor is 
v(t) = 170 Sin (377t)

Determine, 

a) Instantaneous power.
b) Average power.
c) Peak power.



a) Instantaneous Power:
We have the formulas for instantaneous power,

𝑝 𝑡 = 𝑣 𝑡 𝑖(𝑡)

where,

𝑖 𝑡 =
𝑣 𝑡

𝑅

𝑖 𝑡 =
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10
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So,
𝑝 𝑡 = 170 𝑆𝑖𝑛 377𝑡 𝑥 17 𝑆𝑖𝑛(377𝑡)
𝑝 𝑡 = 2890 𝑆𝑖𝑛2 377𝑡 𝑊

b) Average Power:
For average power, we have the formula,
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c) Peak Power:
From the instantaneous power, we have

𝑃𝑒𝑎𝑘 𝑃𝑜𝑤𝑒𝑟 = 2890𝑊

𝐬𝐢𝐧𝟐 𝒕 =
𝟏 − 𝑪𝒐𝒔 𝟐𝒕

𝟐



Question 4:

The voltage and current of a circuit is given by,
v(t) = 3 + 5 Cos (2𝜋60t+15°) + 2 Cos (4𝜋60t)
i(t) = 2 + 7 Cos (2𝜋60t+45°) + 3 Cos (6𝜋60t+25°)

Find,

a) RMS voltage and current.
b) Power absorbed by the circuit.
c) Power factor.



a) RMS Voltage and Current:
The RMS voltage and current is given as,

𝑉𝑟𝑚𝑠 = 3 2 +
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= 4.85 𝑉
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= 5.74 𝐴

b) Power Absorbed by Load:
𝑃 = 𝑉0𝐼0 +෍𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠 𝐶𝑜𝑠(𝜃 − 𝜑)

∴ 𝑉𝑟𝑚𝑠=
𝑉𝑚
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𝑃 = 21.15𝑊

v(t) = 3 + 5 Cos (2𝜋60t+15°) + 2 Cos (4𝜋60t)
i(t) = 2 + 7 Cos (2𝜋60t+45°) + 3 Cos (6𝜋60t+25°)



c) Power Factor:
We know that PF is give as,

𝑃𝐹 =
𝑃

𝑆
=

𝑃

𝑉𝑖𝑛 (𝑟𝑚𝑠)𝐼𝑖𝑛 (𝑟𝑚𝑠)

𝑃𝐹 =
21.15

4.85 𝑥 5.74

𝑃𝐹 = 0.7597

𝑉𝑟𝑚𝑠 = 4.85 𝑉
𝐼𝑟𝑚𝑠 = 5.74 𝐴


