Phsx 2220 - Honmewor k #5

27-1. A current of 5.0 Aexists in a 10 Q resistor for 4.0 mnutes. How
many (a) coul onbs and (b) el ectrons pass through any cross section
of the resistor in this tinme?

27- 2. A fuse in an electric circuit is a wre that is designed to nelt,
and thereby open the circuit, if the current exceeds a
predet erm ned val ue. Suppose that the material to be used in a
fuse nelts when the current density rises to 440 A/cnt. \Wat
di aneter of cylindrical wre should be used to limt the current to
0.50 A?

27- 3. Awire 4.00 mlong and 6.00 nmin dianeter has a resistance of
15.0 mQ. A potential difference of 23.0 V is applied between the

ends. (a) What is the current in the wire? (b) Wuat is the
current density? (c) Calculate the resistivity of the wire

material. Ildentify the material. (Use Table 27-1.)

27- 4. In Earth’s | ower atnosphere there are negative and positive ions,
created by radioactive elenents in the soil and cosmc rays from
space. In a certain region, the atnospheric electric field

strength is 120 VVm directed vertically down. This field causes
singly charged positive ions, 620 per cn?, to drift downward and
singly charged negative ions, 550 per cn?, to drift upward. The
nmeasured conductivity is 2.70 x 10* 1/Qm Calculate (a) the ion
drift speed, assunmed to be the sanme for positive and negative ions,
and (b) the current density.

27-5. A student kept his 9.0 V, 7.0 Wradio turned on at full volunme from
9:00 p.m wuntil 2:00 a.m How much charge went through it?

27- 6. A linear accel erator produces a pul sed beam of electrons. The

pul se current is 0.50 A, and the pulse duration is 0.10 ps.

(a) How many el ectrons are accel erated per pulse? (b) Wat is the
average current for a machi ne operating at 500 pul ses/s? (c) If
the el ectrons are accelerated to an energy of 50 MeV, what are the
average and peak powers of the accelerator?

28-7. Assune that the batteries in the figure at
ri ght have negligible internal resistance. w287 %ﬁiﬂlﬂg
Find (a) the current in the circuit, (b) the 1=
power of each battery, stating whether @ +
energy is supplied to or absorbed by it. p=60W = REZSUQ§
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28- 8.

28-9.

28-10.

28-11.

28-12.

In the figure at right, find the equival ent un0 o
resi stance between points D and E. (H nt: 4000
| magi ne that a battery is connected between D '
points D and E.)
4000 | 2500
A
A circuit containing five resistors 4089 600
connected to a battery with a 12.0 V enf 400
is showmn at right. Wat is the potenti al '
difference across the 5.0 Q resistor?
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(a) Calculate the current through each 42510
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ideal battery in the figure at right.

Assune that R, = 1.0 Q, R = 2.0 Q, " ©
& =20V, and & =& = 4.0 V. &1 5 3
(b) Calculate V, - V,.
R
By - &, 1
b

In an RC series circuit, &= 12.0V, R=1.40 M, and C = 1. 80 pF,

(a) Calculate the tinme constant. (b) Find the maxi num charge t hat
wi || appear on the capacitor during charging. (c) How |long does it

take for the charge to build up to 16.0 pC?

A capacitor with an initial potential difference of 100 Vis

di scharged through a resistor when a switch between themis cl osed
at t = 0. Attt =10.0 s, the potential difference across the
capacitor is 1.00 V. (a) Wuat is the tine constant of the circuit?
(b) what is the potential difference across the capacitor at

t = 17.0 s?



