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A voltmeter connected across a resistor always reads less
than the actual voltage across the resistor when the meter
is not present. Explain.
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A small battery-operated flashlight requires a single
1.5-V battery. The bulb is barely glowing. but when you
take the battery out and check it with a voltmeter. it
registers 1.5 V. How would you explain this?

1 Emf and Terminal Voltage

(I) Calculate the terminal voltage for a battery with an
internal resistance of 0.900} and an emf of 850V when
the battery is connected in series with (a) an 81.0-0 resistor,
and (h) an 810-{) resistor.

. (I) Four 1.5-V cells are connected in series to a 12-0) light-

bulb. If the resulting current is 0.45 A, what is the internal
resistance of each cell. assuming they are identical and
neglecting the wires?

. (IT) What is the internal resistance of a 12.0-V car battery

whose terminal voltage drops to 8.4V when the starter
draws 75 A? What is the resistance of the starter?

. (IT) A 13-V dry cell can be tested by connecting it to a

low-resistance ammeter. It should be able to supply at
least 22 A. What is the internal resistance of the cell in
this case. assuming it is much greater than that of the
ammeter?

2 Resistors in Series and Parallel

In these Problems neglect the internal resistance of a battery
unless the Problem refers to it.
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(T) Four 240-0 lightbulbs are connected in series. What is
the total resistance of the circuit? What is their resistance
if they are connected in parallel?

(I) Three 45-0 lightbulbs and three 75-0) lightbulbs are
connected in series. (@) What is the total resistance of the
circuit? (b) What is their resistance if all six are wired in
parallel?

(1) A 6502 and a 2200-) resistor are connected in

series with a 12-V battery. What is the voltage across
the 2200-0 resistor?

. (I) Given only one 25-} and one 35-0} resistor, list all

possible values of resistance that can be obtained.

(I) Suppose that vou have a 680-0), a 940-(}, and a
1.20-k€} resistor. What is (a) the maximum, and (b) the
minimum resistance vou can obtain by combining these?
(11) Suppose that you have a 6.0-V battery and you wish
to apply a voltage of only 4.0V, Given an unlimited supply
of 1.0-£} resistors, how could you connect them so as lo
make a “voltage divider” that produces a 4.0-V output for
a 6.0-V input?

. (IT) Three 240-0) resistors can be connected together in

four different ways. making combinations of series and/or
parallel circuits. What are these four ways, and what is the
net resistance in each case?

. (IT)y A battery with an emf of 12.0V shows a terminal

voltage of 11.8V when operating in a circuit with two
lightbulbs rated at 3.0 W (at 12.0V) which are connected
in parallel. What is the battery’s internal resistance?

(IT) Eight identical lights are connected in series across a
110-V line. (a) What is the voltage across each bulb? (b) If
the current is 0.50 A, what is the resistance of each bulb,
and what is the power dissipated in each?

(IT) Eight lights are connected in parallel to a 110-V source
by two long leads of total resistance 1.6 (1. If 240 mA flows
through each bulb, what is the resistance of each, and what
fraction of the total power is wasted in the leads?

(IT) Eight 7.0-W Christmas tree lights are connected in
series Lo each other and 1o a 110-V source. What is the
resistance of each bulb?

(I1) A close inspection of an electric circuit reveals that a
480-0) resistor was inadvertently soldered in the place
where a 320-0) resistor is needed. How can this be fixed
without removing anything from the existing circuit?

(IT) Determine (a) the equivalent resistance of the circuit
shown in Fig. 19-39, and (k) the voltage across each
resistor.

8200 < 6RO 470 Q
It FIGURE 19-39
120V Problem 17.

(IT)y A 75-W. 110-V bulb is connected in parallel with a
40-W, 110-V bulb. What is the net resistance?

(ITT) Consider the network of resistors shown in
Fig. 19-40. Answer qualitatively: (¢) What happens to
the voltage across each resistor when the switch S is
closed? (b) What happens to the current through each
when the switch is closed? (¢) What happens to the
power output of the battery when the switch is closed?
(d) Let Ry =R, =R;=R;=1250 and V =220V.
Determine the current through each resistor before and
after closing the switch. Are your qualitative predictions
confirmed?

FIGURE 19-40 Problem 19.
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