Chapter28 Solutions

	P28.3
The total resistance is [image: image1.wmf].

(a)
[image: image2.wmf]
(b)
[image: image3.wmf]
	[image: image4.wmf]
FIG. P28.3


	P28.6
(a)
[image: image5.wmf]

[image: image6.wmf]
(b)
[image: image7.wmf]

[image: image8.wmf]

[image: image9.wmf] for [image: image10.wmf], [image: image11.wmf] resistors.


Applying [image: image12.wmf],
[image: image13.wmf]


[image: image14.wmf]

so
[image: image15.wmf] for [image: image16.wmf] resistor



[image: image17.wmf]

so
[image: image18.wmf] for [image: image19.wmf] resistor.
	[image: image20.wmf]
FIG. P28.6


	P28.9
If we turn the given diagram on its side, we find that it is the same as figure (a). The [image: image21.wmf] and [image: image22.wmf] resistors are in series, so the first reduction is shown in (b). In addition, since the [image: image23.wmf], [image: image24.wmf], and [image: image25.wmf] resistors are then in parallel, we can solve for their equivalent resistance as:


[image: image26.wmf].


This is shown in figure (c), which in turn reduces to the circuit shown in figure (d).


Next, we work backwards through the diagrams applying [image: image27.wmf] and [image: image28.wmf] alternately to every resistor, real and equivalent. The [image: image29.wmf] resistor is connected across 25.0 V, so the current through the battery in every diagram is


[image: image30.wmf].


In figure (c), this 1.93 A goes through the [image: image31.wmf] equivalent resistor to give a potential difference of:


[image: image32.wmf].


From figure (b), we see that this potential difference is the same across [image: image33.wmf], the [image: image34.wmf] resistor, and the [image: image35.wmf] resistor.

(b)
Therefore, [image: image36.wmf].

(a)
Since the current through the [image: image37.wmf] resistor is also the current through the [image: image38.wmf] line ab,


[image: image39.wmf].
	[image: image40.wmf]
FIG. P28.9


	P28.11
(a)
Since all the current in the circuit must pass through the series [image: image41.wmf] resistor, [image: image42.wmf]


[image: image43.wmf]

so
[image: image44.wmf]

[image: image45.wmf]
(b)
[image: image46.wmf] total power


[image: image47.wmf]
	[image: image48.wmf]
FIG. P28.11


	P28.15
	[image: image49.wmf]
[image: image50.wmf]:

[image: image51.wmf]


[image: image52.wmf]
[image: image53.wmf]
	[image: image54.wmf]
[image: image55.wmf]
[image: image56.wmf]
FIG. P28.15


P28.19
(a)
The resistors 2, 3, and 4 can be combined to a single 2R resistor. This is in series with resistor 1, with resistance R, so the equivalent resistance of the whole circuit is 3R. In series, potential difference is shared in proportion to the resistance, so resistor 1 gets [image: image57.wmf] of the battery voltage and the 2-3-4 parallel combination get [image: image58.wmf] of the battery voltage. This is the potential difference across resistor 4, but resistors 2 and 3 must share this voltage. [image: image59.wmf] goes to 2 and [image: image60.wmf] to 3. The ranking by potential difference is [image: image61.wmf].

(b)
Based on the reasoning above the potential differences are [image: image62.wmf].

(c)
All the current goes through resistor 1, so it gets the most. The current then splits at the parallel combination. Resistor 4 gets more than half, because the resistance in that branch is less than in the other branch. Resistors 2 and 3 have equal currents because they are in series. The ranking by current is [image: image63.wmf].

(d)
Resistor 1 has a current of I. Because the resistance of 2 and 3 in series is twice that of resistor 4, twice as much current goes through 4 as through 2 and 3. The current through the resistors are [image: image64.wmf].

continued on next page
(e)
Increasing resistor 3 increases the equivalent resistance of the entire circuit. The current in the circuit, which is the current through resistor 1, decreases. This decreases the potential difference across resistor 1, increasing the potential difference across the parallel combination. With a larger potential difference the current through resistor 4 is increased. With more current through 4, and less in the circuit to start with, the current through resistors 2 and 3 must decrease. To summarize, [image: image65.wmf].

(f)
If resistor 3 has an infinite resistance it blocks any current from passing through that branch, and the circuit effectively is just resistor 1 and resistor 4 in series with the battery. The circuit now has an equivalent resistance of 4R. The current in the circuit drops to [image: image66.wmf] of the original current because the resistance has increased by [image: image67.wmf]. All this current passes through resistors 1 and 4, and none passes through 2 or 3. Therefore [image: image68.wmf].

	P28.24
We name the currents [image: image69.wmf], [image: image70.wmf], and [image: image71.wmf] as shown.


[1]
[image: image72.wmf]

[2]
[image: image73.wmf]

[3]
[image: image74.wmf]
(a)
Substituting for [image: image75.wmf] and solving the resulting simultaneous equations yields


[image: image76.wmf]
(b)
[image: image77.wmf]

[image: image78.wmf]
	[image: image79.wmf]
FIG. P28.24


	P28.26
	Name the currents as shown in the figure to the right. Then [image: image80.wmf]. Loop equations are

[image: image81.wmf]
	[image: image82.wmf]
FIG. P28.26



Eliminate y by substitution.
[image: image83.wmf]

Eliminate x.
[image: image84.wmf]

Eliminate [image: image85.wmf] to obtain
[image: image86.wmf]


[image: image87.wmf].


Now
[image: image88.wmf]


[image: image89.wmf]


[image: image90.wmf]

and for the 200 SYMBOL 87 \f "Symbol",
[image: image91.wmf].

	P28.28
	[image: image92.wmf]
Let [image: image93.wmf], [image: image94.wmf], and [image: image95.wmf].

Then, the three equations become:

[image: image96.wmf], or [image: image97.wmf]
[image: image98.wmf]
and [image: image99.wmf].

Substituting the first into the last two gives:

[image: image100.wmf] and [image: image101.wmf].

Solving these simultaneously yields [image: image102.wmf].

Then, [image: image103.wmf]
or
[image: image104.wmf].
	[image: image105.wmf]
FIG. P28.28

	P28.30
We apply Kirchhoff’s rules to the second diagram.


[image: image106.wmf]
(1)


[image: image107.wmf]
(2)


[image: image108.wmf]
(3)


Substitute (3) into (1), and solve for [image: image109.wmf], [image: image110.wmf], and [image: image111.wmf]

[image: image112.wmf]; [image: image113.wmf]; [image: image114.wmf].


Then apply [image: image115.wmf] to each resistor:


[image: image116.wmf]:
[image: image117.wmf]

[image: image118.wmf]: 
[image: image119.wmf]


(Half of [image: image120.wmf] goes through each)


[image: image121.wmf]:
[image: image122.wmf].
	[image: image123.wmf]
[image: image124.wmf]
FIG. P28.30


P28.36
(a)
[image: image125.wmf]
(b)
[image: image126.wmf]
(c)
The battery carries current
[image: image127.wmf].


The [image: image128.wmf] carries current of magnitude
[image: image129.wmf].


So the switch carries downward current
[image: image130.wmf].

	P28.37
(a)
Call the potential at the left junction [image: image131.wmf] and at the right [image: image132.wmf]. After a “long” time, the capacitor is fully charged.


[image: image133.wmf] because of voltage divider:



[image: image134.wmf]

Likewise,
[image: image135.wmf]

or
[image: image136.wmf]


[image: image137.wmf].


Therefore,
[image: image138.wmf].
	[image: image139.wmf]
FIG. P28.37(a)


	(b)
Redraw the circuit
[image: image140.wmf]


[image: image141.wmf]

and
[image: image142.wmf]

so
[image: image143.wmf].
	[image: image144.wmf]
FIG. P28.37(b)


PAGE  
1

