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From 
[image: image45.wmf], the internal resistance is
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18.6
The equivalent resistance of the parallel combination of three resistors is
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Hence, the equivalent resistance of the circuit connected to the 30 V source is
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18.8
(a)
The rules for combining resistors in series and parallel are used to reduce the circuit to an equivalent resistor in the stages shown below. The result is 
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18.14
The resistance of the parallel combination of the 
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 resistors is
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The equivalent resistance of the circuit connected to 
the battery is
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and the current supplied by the battery is
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The power dissipated in the 
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 resistor is
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and that dissipated in the 
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 resistor is
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The potential difference across the parallel combination of the 
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 resistors is
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Thus, the power dissipation in these resistors is given by
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and
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Going counterclockwise around the upper loop, 
applying Kirchhoff’s loop rule, gives
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From Kirchhoff’s junction rule, 
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Going around the lower loop in a clockwise direction gives
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We name the currents 
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 as shown. 
Using Kirchhoff’s loop rule on the rightmost 
loop gives
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Applying the loop rule to the leftmost loop yields
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(2)

From Kirchhoff’s junction rule, 
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(3)

Solving equations (1), (2) and (3) simultaneously gives
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All currents are in the directions indicated by the arrows in the circuit diagram.

18.31
(a)
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(b)
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