Chapter 2

1. -
9
2. a F=422_ OA0OIOC0 _ g, ey
r (1m)
9
b, F=k22 - OXINIOCC) _, gy
r (3m)
9
c. F=x22_ OA0ORO 4 g, 400
r (10m)
9
d. Exponentially, r—3:10—m = 10 while E:M =100
o 1m F, 0.18x10° N
3. a. r=1ft

1 12 1m. =0.305m
1§ || 39.37 jn.
£ kQQ, _ (9% 10°)(8x10° C)(40x10° C)  2880x10°°

r? (0.305 m)? 93x10°°
=30.97 N

b. r=10ft
10 ¢ le”’}r I m ]=3.05m
[1gr |[39.37 .
£ KOO _ 2880x107°  2880x10~

P (3.05m) 930

=0.31N

c. r=100yds:

100%5[3VM12W-M Ll }=91.4m
1yd || 15 ||39.37 jn.

_ kQQ, 2880 x10° 2880 x10°

r? (91.4m)*>  8.35x10°
=345 pN

F

2 2 2 2 2
5 Q== R- Qo g KK [Fl—rl]ansz -hp,

2 2
rn k I P
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9 —61\2
6 Fok0Q (k0 0, :\/(9><10 ELST) S
r F 3.6x10

_ k0O, _ . o _ kOO, Ca e =
7. F== :>1.8_(2m)2 = k00, =4(1.8)=7.2
a. F:kQ+2Qz= 7'22 =72 mN
r (10)

b. Qi/Q;=1/2= Q,=2Q
7.2 = kQuQ2 = (9 x 10%(Q1)(2Qy) = 9 x 10° 0P

72 ) 72
—0P =0 = 2 =20uC
B0’ -2 72 = a0 a

Q,=2Q,=2(2x10°C)=40uC
M

8. v=_ 127 =120V
Q 20mC
9. W =VQ = (60 V)(8 mC) = 0.48 J
10. Q=N _200W _160c
VvV 20mV
11. Q= W _620m) _ oo ome
% 9V
12. a.  W=QV=(1x10"electrons)(40 V) = 40 x 10" eV
1
b. 40 x 10% gV [ 1(; } =6.41 uJ
6.242 x 10™° eleetrons
13, 1=2-98MC 4 u3ma
t 8.4s
14. | :g:ﬁ: 60 A
t (2)(605)

15. Q=It= (40 mA)(1.2)(60's) = 2.88 C
16.  Q=1It=(250 mA)(1.2)(60s) = 18.0 C

17. =
I 2mA
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22.

23.

24,

25.

12

1C
21.847 x 10% el I =35C
x 10 electrafs b.242x10'® WJ

I = 2:3'5C =0.29A
t 12s

5 min = (5)(60 s) = 300 s
= It= (4 mA)(3005s)=1.2C

18
12 f.z42>< 1(1) Q,eleCtronS} =7.49 x 10 electrons
g 86 C

= t :m =1.194 A>1A (yes)

0.84 x 10'° eleetrons =1.346 mC
loetton: |§242><1018)eetr/0nsj|

= € _1346mC _ o A
t 60 ms

a. Q=1t=(2mA)0.01us)=2x10"C

2x 10 g [6.242x10"® eleetrons | [ 1 ¢ }
I 1Z felcetron

=1.25x 10% ¢ = $1.25 x 10° = 1.25 million

b. Q=1It=(100 xA)(1.5ns)=15x10"C

18
15x 10 g f242X10 ew}r $1 }=0.94miuion

|_ 1< W
(@) > (b)
=1t=(200x 102 A)(30s) =6 C
V-Kzﬂ-667v
0 6C
Q=lIt= %}OS}X{@—ZNC
v= 782 a5y
0 210C
Q_w 043 _ 2333 me
12V
| = Q M_WA
t 5x10°
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26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

_ Ahrating 180 Ah
t(hours)  40h

=45A

Ah = (0.8 A)(75 h) = 60.0 Ah

Ahrating 80 Ah

=62.5h

t(hours) =

[ 1.28A

40 Ah(for 1 h): Wi = VQ = V-1t = (12 V)(40 A)(1 4} P} P] =1.728 x 10°J

60 Ah(for 1 h): W, = (12 V)(60 A)(LH) P} %

=2.592 % 10°)J

Ratio W,/W; = 1.5 or 50% more energy avallable with 60 Ah rating.

For 60 s discharge: 40 Ah =

60 Ah =

[pfin| [ 1h
It=1]60] |
6041 605 | k0
= th = 2400 A
16.67x10” h
t= 1[0 2] [ 10
605 | k0
= th = 3600 A
16.67x10” h

m

n

I,/1; = 1.5 or 50 % more starting current available at 60 Ah

0.75(18 Ah) = 13.5 Ah ==

250 mA

(18 Ah —15.5 Ah)/18 Ah x 100% = 13.89%

= 1(16.67 x 107 h)

=1(16.67 x 10 h)

At 100 mA, discharge time = 120 H; At 25 mA, discharge time = 425 h;

=300 h more at 25 mA

I—ﬂ—SOOmA

= It = (500 mA)(6 1) ?@} %J = 10.80 kC
1h h

W = QV = (10.8 KC)(12 V) = 129.6 kJ
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41.

14

2.54 cm
liyr

0.5 i,Pr[ } =1.27cm

1.27 cr [M} =38.1kV
o
1.27 cm [270 kV} =342.9 kV

342.9kV:38.1kV =9:1
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