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Consider battery delivers a constant voltage 𝑽𝐏𝐍 = 𝟏𝟐𝐕
connected to 6 lamps as shown in the adjacent figure.
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1.Show on figure the connections

of the voltmeter.

2.What does the voltmeter read

𝑽𝑫𝑬 or 𝑽𝐄𝐃?

3.Calculate 𝑽𝐁𝐂 and 𝑽𝐂𝐃 ,

knowing that 𝑽𝑬𝑱 = 𝟒𝐕.

Given 𝐋𝟏 and 𝐋𝟐 are identical

We connect a voltmeter across the terminals of 𝐋𝟑, it reads −𝟑𝑽.



𝐕𝐏𝐍 = 𝟏𝟐𝐕; 𝐋𝟏 and 𝐋𝟐 are identical; 𝐋𝟒 and 𝐋𝟓 are

identical; 𝐲 = −𝟑𝐕.
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2.What does the voltmeter read 𝑽𝑫𝑬 or 𝑽𝑬𝑫?

The voltmeter reads 𝑽𝐄𝐃 = −𝟑𝐕 , because the (com) is

connected to D, and the voltmeter reads from V to com.

Vcom

1.Show on figure the connections

of the voltmeter.

Since the voltmeter reads -3V,

then the Com is connected to

positive pole
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𝐕𝐏𝐍 = 𝟏𝟐𝐕; 𝐋𝟏 and 𝐋𝟐 are identical; 𝐋𝟒
and 𝐋𝟓 are identical; 𝐲 = −𝟑𝐕.
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3. Calculate 𝑽𝐁𝐂 and 𝑽𝐂𝐃 ,

knowing that 𝑽𝑬𝑱 = 𝟒𝐕.

𝑽𝐏𝐍 = 𝑽𝐏𝐀 + 𝑽𝐀𝐁 + 𝑽𝐁𝐂 + 𝑽𝑪𝑫 + 𝑽𝐃𝐄 + 𝑽𝐄𝐉 + 𝑽𝐉𝐍

𝑳𝟏 and 𝑳𝟐 are identical then:

𝑽𝑩𝑪 = 𝑽𝑪𝑫

𝑽𝐏𝐍 = 𝑽𝐏𝐀 + 𝑽𝐀𝐁 + 𝑽𝐁𝐂 + 𝑽𝑩𝑪 + 𝑽𝐃𝐄 + 𝑽𝐄𝐉 + 𝑽𝐉𝐍
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𝐕𝐏𝐍 = 𝟏𝟐𝐕; 𝐋𝟏 and 𝐋𝟐 are identical; 𝐋𝟒 and 𝐋𝟓 are identical; 𝐲 = −𝟑𝐕.

𝟏𝟐𝑽 = 𝟎𝑽 + 𝟎𝑽 + 𝟐𝑽𝑩𝑪 + 𝟑𝑽 + 𝟒𝑽 + 𝟎𝑽

𝑽𝐏𝐍 = 𝑽𝐏𝐀 + 𝑽𝐀𝐁 + 𝑽𝐁𝐂 + 𝑽𝑩𝑪 + 𝑽𝐃𝐄 + 𝑽𝐄𝐉 + 𝑽𝐉𝐍

𝟏𝟐𝑽 = 𝟐𝑽𝑩𝑪 + 𝟕𝑽

𝟏𝟐𝑽 − 𝟕𝑽 = 𝟐𝑽𝑩𝑪

𝟓𝑽 = 𝟐𝑽𝑩𝑪 𝑽𝑩𝑪 =
𝟓𝑽

𝟐
= 𝟐. 𝟓𝐕

𝑽𝐁𝐂 = 𝑽𝐂𝐃 = 𝟐. 𝟓𝐕 𝑮
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Now an oscilloscope are connected across the terminals of

𝐋𝟒. Doc 2 shows a screen of an oscilloscope (𝐒𝐕 = 𝟑𝐕/𝐝𝐢𝐯).

a)Show on figure the connections

of the oscilloscope across 𝑳𝟒.

b)Calculate the voltage across 𝑳𝟒.

c)Calculate the potential

difference across 𝑳𝟓.

d)B is a reference potential.

Determine the electric potentials

𝐕𝐂 and 𝑽𝐄.
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a) Show on figure the connections of the oscilloscope across 𝑳𝟒.
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phase connected to F and ground

connected to G.

b)Calculate the voltage across 𝑳𝟒.

𝑽𝑭𝑮 = 𝑺𝑽 × 𝒚

𝑽𝐅𝐆 = 𝟑𝐕/𝐝𝐢𝐯 × 𝟐𝐝𝐢𝐯

𝑽𝐅𝐆 = 𝟔𝐕
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c)Calculate the potential difference across 𝑳𝟓.

Using law of addition of voltage:

𝑽𝐏𝐍 = 𝑽𝐏𝐀 + 𝑽𝐀𝐁 + 𝑽𝐁𝐅 + 𝑽𝐅𝐆 + 𝑽𝐆𝐇 + 𝑽𝐇𝐄 + 𝑽𝐄𝐉 + 𝑽𝐉𝐍
𝟏𝟐𝐕 = 𝟎𝐕 + 𝟎𝐕 + 𝟎𝐕 + 𝟔𝐕 + 𝑽𝑮𝑯 + 𝟎𝐕 + 𝟒𝐕 + 𝟎𝐕

𝟏𝟐𝐕 = 𝟏𝟎𝐕 + 𝑽𝑮𝑯

𝟏𝟐𝐕 − 𝟏𝟎𝐕 = 𝑽𝑮𝑯

𝑽𝐆𝐇 = 𝟐𝐕
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d)B is a reference potential. Determine the electric

potentials 𝐕𝐂 and 𝑽𝐄.

𝑽𝑩𝑪 = 𝑽𝑩 − 𝑽𝑪

𝟐. 𝟓𝐕 = 𝟎𝑽 − 𝑽𝑪 𝐕𝐂 = −𝟐. 𝟓𝐕

𝑽𝐂𝐃 = 𝐕𝐂 − 𝐕𝐃 𝟐. 𝟓𝐕 = −𝟐. 𝟓𝐕 − 𝑽𝑫

𝑽𝑫 = −𝟓𝑽

𝑽𝑫𝑬 = 𝐕𝑫 − 𝐕𝑬 𝟑𝐕 = −𝟓 − 𝑽𝑬

𝑽𝑫 = 𝟖𝑽
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