Physics 142 — Fall 2010 — Solutions to Problem Set 1
Problem 1 (Ohanian 22-2)
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Problem 2 (Ohanian 22-3)
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Problem 3 (Ohanian 22-13)

0-19 C. 1 mole has 6.02 x 10%% particles. Theretore,

Proton has charge 1.60 X 1
0-19 x 6.02 x 1022 C = 96300 C

Faraday's constant is 1.60 X 1

Problem 4 (Ohanian 22-14)

1 electron has 1.6 x 10-1? C. Therefore

= s =9.4 % 1018 eleciron/s
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Problem 5 (Ohanian 22-17)
Number of moles in copper penny = 2.7 g/63.5 g mol = 0.0425 mol.

Number of electrons is
a3 atoms electrons B 23
0.0425 mol x 6.02 x 10 mol X 29 atom = 7.42 % 1023 electrons

Total charge is 7.42 x 10?2 electrons x (~1.60 x 10719)C/electron

=-1.19x 105 C.
There will be an equal positive charge of +1.19 x 10° C due to protons

Therefore,
1.19% 105 x 1.19 % 10°
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Problem 6 (Ohanian 22-27)

Let @ be charge on Farth., Then charge on Moon will be

1.74
19, 1 0273 *

1 N
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4mey e 41'[80 ¥
Gravitational force Fg= GMm/ 1%, We want Fp = F, therefore

1 0273 GMm o9 (GMm) (4mey/ 0-273)

4mey e 7

A | 667 10-11 % 5.98 x 1024 x 7.35 X 10%% c=1.00x101C
Q= g% 1090273

weexaote
At 1.6 x 10719 C per electron, this means "' 10-19 C/electron

Electric force F, =

- 6.8 x 10%2 electrons on Farth

and (0273 Q) =0.273(6.8 % 1

032) = 1.9 10%2 electrons on Moon
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Problem 7 (Ohanian 22-53)
The following are impossible:
p+pon+n+w (e+e— 0+0+e)
ptp—n+p+n’ (ete— 0+e+0)
p+pon+p+nl+m (ete— 0+e+0+(-€))
In all cases here, charge is not conserved.
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Problem 8 ... no solution to give



Problem 9
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Problem 10 —

Ca\e 2? .L\ "?;m—"\#-"

J:_ Yi__,a

-
¢c~ﬁm bl PR &
-
AdF s F &~ ;t—m-ﬂ..c.

k (bxna-‘d(‘i xi0* )
(Litea)?

- D IFN

\F

(o “lws\ .

k(bx2 ") (3xw™*C)

("tm"

= 0.%0P

\F St "1-»'\ ’

% Gom- 4 = - 0309 X

?h " = 0.\SwW 6" Nk &
-

= A
=(Q 1S P) s bd: & + (o NSAYSWhO W

= (6.0% B )X 4-(0‘\3..,,5

- . %
ﬂF = -0, PR X * 50T N X RO L L

\7{3‘— =0, 23m) % *F (oo ';\

(-a210)% +( s izayi] /2 z[o. 26 °

o‘,‘,a_ - Y
G e '\-\ 7 _‘3) (£ 30

(> Yo [



Problem 11 —
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