
You should know how to write and solve Kirchhoffs junction and loop equations for multiloop
circuits. Draw a current arrow in each branch of the circuit and iabel each arrow with a different
symbol. Write the junction equations first. The number of equations will be one less than the number
ofjunctions. Then write the loop equations. The number will be such that the total number of
equations is equal to the number of branches in the circuit. Solve the junction and loop equations for
the unknowns.

Some problems ask you to calculate the equivalent resistance when two or more resistors are
connected in parallel or series. You should also know how to use equivalent resistances to solve
circuit problems. Remember that for a series cormection, the current is the same in all the resistors
and is the same as the current in the equivalent resistor. The potential difference across the
equivalent resistor is the sum ofthe potential differences across the resistors of the combination. For
a parallel connection, the potential difference across all the resistors is the same and is the same as
the potential difference across the equivalent resistor. The current in the equivalent resistor is the
sum of the currents in the resistors of the combination.

Some problems deal with a resistor and capacitor in a series circuit, with the capacitor either
charging or discharging. You should know how to solve problems using the expression for the

charge on the capacitor as a function oftime; q(t) : C6(1 - e-') for a charging capacitot and
q(t) = qpe- /t for a discharging capacitor. Here t = RC is the capacitive time constant. Also know how
to compute the cunent in the circuit and the potential difference across the capacitor. Some problems
ask for the time or the capacitive time constatt. If q and qs axe given, write q/qo = e-o" and take the
natural logarithm of both sides. The result is ln(q/qs): - t/t. You can now solve for t or t.
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Questions and Example Problems from Chapter 27

Question 2
Res-monster maze. In the figure, al1 the resistors have
a resistance of 4.0 O and all tle (ideai) batteries have
an emf of 4.0 V. What is the current tlrough resistor
R? (Ifyou can find the proper loop through this maze,
you can answer tlie question with a few seconds of
menlal calculation.) l-l-;;-/
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Problem 1
In tfre figure below, 

-f 
, = Dy. and E z.= g v. (a) what is the direction of the crment in the resistor?(b) which batrery is doing positive work? (c) which point, z or B, is at the higher potentiar?
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Problem 3
A circuit cqntaining five resistors connected to a battery with a 12.0 V emf is shown in the figure
below. (a) What is the equivalent resistance of the five resistors? (b) What is the voltage across and
the current through each resistor? \-'l
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Problem 4
(a) what arethe size and direction of cunenl i1 in the figure below? (can you answer this makingonly mental calculations?) @) At what mte i, ti" tutt#ropplying energy?
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Problem 5
In the figure below, the ideal batteries have emfs E r : 10.0 V and E: = 0.5008 r, and the
resistances are each 4.00 O. What is the current in (a) resistor 2 and (b) resistor 3?
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Problem 6
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Problem 7
What are thp sizes and directions of cunent (a) i1 and (b) h in the figure below? At what rate is
energ/ being transfened at (c) the 16 V battery and (d) the 8.0 V battery, and for each, is enerry
being supplied or absorbed? The batteries are ideal.
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Problen 8

-- h the figurg below, if the potential at poht P is 100 V, what is the potontial at point Q?
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Problem 9
In an RC series circut, 6: 12.0 V , R =1.40 Mf), and C = 1.80 pF. (a) Calculate the time constant. I
(b) Find the naximum charge that will appear on the capacitor during charging. (c) How long does il I
take for the charge to build up to 16.0 ltc? 
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Problem 10
What multiple of the time constant r gives the time taken by an initially uncharged capacitor in an
RC series circuit to be charge d lo 99 .0%;o of its final charge?
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A 3.00 Mf) resistor and a 1.00.pF capacitor are connected in series with an ideal battery of emf
E= 4.00 V. At 1.00 s after ihe connection is made, what are the rates at which (a) the ciarge of the
capacitor is increasing, (b) energy is being stored in the capacitor, (c) thermal energr is appearing in v
the resistor, and (d) energr is being delivered by the battery?
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