Problemsfor chapter 7.
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1.* Show that the unitsfor the dectrodaic fiddE canbeN C1 or V m! or JC1 ml
2. Show that the units of power are kg nt s3.

3* A chargeof g=1.0 10%? C and m= 4.0 ny (thisis 10® 10 kg) is placed in avacuum
with auniform dectrogtatic field of 1.20° 10° N C-L. If the charge is rleased from rest, what is
itsinitia acoderation, what isits Speed after it hastravelled 2.0° 102 m?

4. A chargeof q=-2.0 10"? C and m=5.0 ny (thisis 10° kg) is placed in avacuum with a
uniform eectrodtatic fidld of 2.20° 10° N C-1. If the charge is releasad from rest, what isits
initid acceleration, what isits speed dfter it hastraveled 2.0° 10-2 m?

5* How long would the charge take to trave the 2 cm in problem 3 and problem 4 above?

6. According to the theory of rdativity an dectron cannot exceed the speed of light,
¢ =3.00" 108 ms, through what potentid difference should an dectron passif its peed isto
approach that of light? (g, = -1.60" 10* C and m,= 9.11" 103! kg)

7. According to the theory of relativity a proton cannot exceed the speed of light,
¢ =3.00" 108 ms1, through whet potentid difference should a proton passif its peed isto
gpproach that of light? (g, = 1.60" 10 Candm, = 1.67 1027 kg)



8* How many eectrons are needed to provide acharge of 1 C?If these dectronswerein a
metd they would be about 0.40 nm gpart, what volume would they occupy? If this volume was
squeezed down awireof (1.0 mm)2 or 1.0" 106 n? cross-section what length of wire would
they occupy? If acurrent of 1.0 A of dectrons was running dong the wire, what is the effective
speed of the eectrons?

9. What isthe totd charge and volume of one mole, that is6.02" 103 of the eectrons described
in question 8. (these are 0.40 nm agpart)? If this volume was squeezed down awire of (p(0.50
102)?) m? = 7.85" 107 nr? cross-section, what length of wire would they occupy? What isthe
average current if they dl passthrough thewirein 25 s?
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Which of theE agangt x graphs best represents the uniform field between x = 0.005 mand x =
0.030 m as defined by the top V againgt x graph? What is the strength of the uniform fidd?
Would a postive charge rdeased a x = 0.02 m move in apogtive or negative

x-direction? If amassof 0.050 kg with a charge of +2.5 C was released from rest &

x = 0.02 mwhat would be its speed after it hastravelled 0.010 m?

11* If aresdor hasavaue of 240 kW (thisis2 400 W) and avoltage of 48.0V acrossit,
how much charge will flow through thisresgtor in 2.0 s?

12. If aredgtor hasavadue of 96.0 kW and avoltage of 48.0V acrossit, how much charge
will flow through this resistor in 0.60 S?
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13.* If a10.0 W resgtor has 500 mA flowing through it, what isthe voltage across thisresstor?
How much power islog in the resstor? As dl this power is disspated as heat energy how much
energy isreleased in 15.0 s?

14. If a10.0 KW resstor has 50.0 mA flowing through it, whet is the voltage across this
resstor? How much power islog in the resstor? As dl this power is disspated as heat energy
how much energy isrdeased in 8.00 s?
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Which of theE againg x graphs best represents the uniform field between x = 0.005 mand x =
0.030 m as defined by the top V againgt x graph? What is the strength of the uniform fidd?
Would a postive charge rdleased a x = 0.02 m move in apostive or negative

x-direction? If amass of 0.025 kg with acharge of +2.5 C was released from rest at

x = 0.02 mwhat would be its speed after it hastravelled 0.010 m?
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