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Five resistors of resistances 𝑹𝟏 = 𝟒Ω; 𝑹𝟐
= 𝟓Ω ; 𝑹𝟑 = 𝟏𝟎Ω ; 𝑹𝟒 = 𝟑Ω ; 𝑹𝟓 = 𝟐Ω
respectively, are connected to an ideal

battery of voltage 𝑽𝐏𝐍 = 𝟏𝟐𝐕 as shown

in the adjacent figure.
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1.Determine the resistance of the equivalent resistor.

2.Show that the main current sent by the battery is 𝑰 =
𝟎. 𝟏𝟓𝑨.

3. Determine the voltages 𝑽𝐏𝐀; 𝑽𝐀𝐁 and 𝑽𝐁𝐍.
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4.Deduce the dissipated power 𝐏𝑷𝑨; 𝐏𝑨𝑩
and 𝐏𝑩𝑵.

5.Verify that the total power dissipated

by this circuit is equal to the power

delivered by the battery.

6.Calculate the intensity of currents 𝑰′

and 𝑰′′.
7.Determine the electric energy supplied

by the battery during l min.
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𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.

1.Determine the resistance of the

equivalent resistor
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𝐑𝟐 and 𝐑𝟑 are in series:

𝐑𝐀 = 𝑹𝟐 + 𝑹𝟑

𝑹𝑨 = 𝟓 + 𝟏𝟎 = 𝟏𝟓Ω
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𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.

𝑹𝑨 and 𝑹𝟒 are in parallel:

𝑹𝑩 =
𝐑𝐀 × 𝐑𝟒

𝑹𝑨 + 𝑹𝟒
=
𝟏𝟓 × 𝟑

𝟏𝟓 + 𝟑
= 𝟐. 𝟓Ω 𝐑𝟒
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𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.

𝑹𝟏; 𝑹𝑩 and 𝑹𝟓 are in series:
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𝑹𝒆𝒒 = 𝑹𝟏 + 𝑹𝑩 + 𝑹𝟓

𝑹𝒆𝒒 = 𝟒 + 𝟐. 𝟓 + 𝟐

𝑹𝒆𝒒 = 𝟖. 𝟓Ω
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2.Deduce the intensity of the current sent by the battery.

𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.
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𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.

3. Determine the voltages 𝑽𝐏𝐀; 𝑽𝐀𝐁 and 𝑽𝐁𝐍

𝑽𝑷𝑨 = 𝑹𝟏 × 𝑰

𝑽𝑨𝑩 = 𝑹𝑩 × 𝑰

𝑽𝑷𝑨 = 𝟒 × 𝟏. 𝟒𝟏
𝑽𝑩𝑵 = 𝑹𝟓 × 𝑰
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𝑽𝑷𝑨 = 𝟓. 𝟔𝟒𝑽

𝑽𝑨𝑩 = 𝟐. 𝟖𝟐𝑽

𝑽𝑨𝑩 = 𝟐 × 𝟏. 𝟒𝟏

𝑽𝑩𝑵 = 𝟐 × 𝟏. 𝟒𝟏

𝑽𝑩𝑵 = 𝟐. 𝟖𝟐𝑽
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4. Deduce the dissipated power 𝐏𝐏𝐀; 𝐏𝐀𝐁 and 𝐏𝐁𝐍.

𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.
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𝑷𝑷𝑨 = 𝑽𝑷𝑨 × 𝑰

𝑷𝑷𝑨 = 𝟓. 𝟔𝟒𝑽 × 𝟏. 𝟒𝟏
𝑷𝑩𝑵 = 𝑽𝑩𝑵 × 𝑰

𝑷𝑷𝑨 = 𝟕. 𝟗𝟓𝑾

𝑷𝑨𝑩 = 𝑽𝑨𝑩 × 𝑰

𝑷𝑨𝑩 = 𝟐. 𝟖𝟐𝑽 × 𝟏. 𝟒𝟏

𝑷𝑨𝑩 = 𝟑. 𝟗𝟕𝑾

𝑷𝑩𝑵 = 𝟐. 𝟖𝟐 × 𝟏. 𝟒𝟏

𝑷𝑩𝑵 = 𝟑. 𝟗𝟕𝑾
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5.Verify that the total power dissipated by this circuit is

equal to the power delivered by the battery.

𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.

𝑷𝑷𝑵 = 𝑽𝑷𝑵 × 𝑰

𝑷𝑷𝑵 = 𝟏𝟐𝑽 × 𝟏. 𝟒𝟏

𝑷𝑷𝑵 = 𝟏𝟔. 𝟗𝟐𝑾

𝑷𝑷𝑵 = 𝑷𝑷𝑨 + 𝑷𝑨𝑩 + 𝑷𝑩𝑵
𝑷𝑷𝑵 = 𝟕. 𝟗𝟓 + 𝟑. 𝟗𝟕 + 𝟑. 𝟗𝟕

𝑷𝑷𝑵 = 𝑹𝒆𝒒 × 𝑰𝟐

𝑷𝑷𝑵 = 𝟏𝟔. 𝟗𝟐𝑾

𝑷𝒅𝒊𝒔𝒔 = 𝟖. 𝟓 × (𝟏. 𝟒𝟏)𝟐

𝑷𝒅𝒊𝒔𝒔 = 𝟏𝟔. 𝟗𝟐𝑾
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6. Calculate the intensity of currents I'

and I“.

𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.
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𝑽𝑨𝑩 = 𝑹𝟒 × 𝑰′′ 𝑰′′ =
𝑽𝑨𝑩
𝑹𝟒

=
𝟐. 𝟖𝟐𝑽

𝟑

Law of addition of current (junction point A)

𝑰′′ = 𝟎. 𝟗𝟒𝑨

𝑰 = 𝑰′ + 𝑰′′ 𝑰 − 𝑰′′ = 𝑰′ 𝟏. 𝟒𝟐 − 𝟎. 𝟗𝟒 = 𝑰′

𝑰′ = 𝟎. 𝟒𝟖𝑨
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7. Determine the electric energy supplied

by the battery during l min.

𝑽𝑷𝑵 = 𝟏𝟐𝑽; 𝑹𝟏 = 𝟒Ω; 𝑹𝟐 = 𝟓Ω; 𝑹𝟑 = 𝟏𝟎Ω; 𝑹𝟒 = 𝟑Ω; 𝑹𝟓 = 𝟐Ω.
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𝐃𝑬 = 𝑷𝑷𝑵 × 𝒕

𝑬 = 𝟏𝟔. 𝟗𝟐 × 𝟏 × 𝟔𝟎

𝑬 = 𝟏𝟎𝟏𝟓. 𝟐𝑱
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