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Problems from 26.30,34,42,58,60; 26.66,83,84,86,88 Mas-
teringPhysics.

26.30

A battery with a voltage of V has an internal resistance of
7.

Part A

What is the reading of a voltmeter having a resistance of
Ry when placed across the terminals of the battery?

Part B

What maximum value may the ratio r/ Ry have if the per-
cent error in the reading of the emf of a battery is not to

exceed [glpha?
ol

26.34

In the ohmmeter in the figure View Figure , M is a 2.50mA
meter of resistance 65.04Q2 . (A 2.50mA meter deflects full
scale when the current through it is 2.50mA.) The battery
B has an emf of 1.52V and negligible internal resistance. R
is so chosen that when the terminals a and b are shorted
(Ry;=0), the meter reads full scale. When a and b are open
(Rz=00), the meter reads zero.

L

)

Part A

What is the resistance of the resistor R?

Part B

What current indicates a resistance R, of 20007

Part C

What value of R, corresponds to the meter deflection of i—
of full scale if the deflection is proportional to the current
through the galvanometer?

Part D

What value of R, corresponds to the meter deflection of %
of full scale?

Part E

What value of R, corresponds to the meter deflection of %
of full scale?

26.42

In the circuit shown in the figure View Figure , C=5.90uF,
£=28.0V, and the emf has negligible resistance. Initially
the capacitor is uncharged and the switch S is in position 1.
The switch is then moved to position 2, so that the capacitor
begins to charge.

Part A

What will be the charge on the capacitor a long time after
the switch is moved to position 2?

Part B

After the switch has been in position 2 for 3.00 ms, the
charge on the capacitor is measured to be 110uC. What is
the value of the resistance R?

Part C

How long after the switch is moved to position 2 will the
charge on the capacitor be equal to 99.0% of the final value
found in part (a)?
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26.58 Part E

Find the current through the resistor /4 in the circuit.

+
24V

Part F

Find the current through the resistor R in the circuit.

What is the equivalent resistance of the resistor network?

26.66

Three identical resistors are connected in series. When a
Part A certain potential difference is applied across the combina-

tion, the total power dissipated is Pp.
What must the emf EMF in the figure View Figure be in

order for the current through the 7.00€ resistor to be 1.77A?
Each emf source has negligible internal resistance. Part A

What power would be dissipated if the three resistors were
connected in parallel across the same potential difference?

26.60

26.83

A capacitor that is initially uncharged is connected in series
with a resistor and an emf source with negligible internal
resistance which provides an EMF of £. Just after the circuit
is completed the current through the resistor is I. The time
constant for the circuit is ¢.

1%V

Part A

What is the resistance of the resistor?

Part B

What is the capacitance of the capacitor?

Part A

Find the current through the battery in the circuit shown

in the figure,
& 26.84
Part B A resistor with a resistance of R is connected to the plates
of a charged capacitor with a capacitance of C. Just before
Find the current through the resistor Ry in the circuit. the connection is made, the charge on the capacitor is g.
Part C Part A

. . . N hat is th initially stored in th itor?
Find the current through the resistor Ry in the circuit. What is the energy initially stored in the capacitor

Part B
Part D

What is the electrical power dissipated in the resistor just
Find the current through the resistor Rs in the circuit. after the connection is made?
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Part C

What is the electrical power dissipated in the resistor at
the instant when the energy stored in the capacitor has de-
creased to half the value calculated in part (A)?

26.86

Two capacitors in series are charged by a 12.0V battery that
has an internal resistance of 1.00€2 . There is a 5.00€2 resistor
in series between the capacitors

Part A b

What is the time constant of the charging circuit?

Part B

After the switch has been closed for the time determined in
part (A), what is the voltage across the 3.00uF capacitor?

26.88
Part A

Using equation i = —%e‘t/ RC for the current in a dis-
charging capacitor, derive an expression for the instanta-
neous power P = i?R dissipated in the resistor.

Part B

Integrate the expression for P to find the total energy dis-
sipated in the resistor.
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