EJ E = 40 statvoltsfem Total @ on belt {both
= = 2 esufcm?

i
- t?._, sides) = 2 X g

|7 Current carried by 30 cm wide belt with
— |—>
«—|—s speed 2000 cm/sec:

IL=30x (%rg) x 2000= 3.82 % 10°esu fsec = 0,127 milliamp

| 45| The normal component of the currentdensity J
(esu sec’ cm®) must be the same on the left as on
the nght of +he junction. E, = Jfo, ; E; = J/q;

Apply Gauss's law to athin box that encloses | cm?
of the junction: E;~E, = 4w times the charge
enclosed in the box. The charge on | em?® of junction

must therefore be fﬁ (‘-;.: - TJ"I) . The relation of the

total charge @ at such a Jdnction 1o the total
current T is independent of the area :

__..I..(_L-._-'-
4w\ O/ -



_‘i‘i’ For constant volume L &t 1/d* since resistance
R L/d?, reducing d by the factor 3/4, +hus
increasing L. by 16/9, increases R by (16/9)* or 3.16 .
An overall increase in L by the factor 2 would
increase R by #4.00 .

7 | The ratio of conductivities, 7.2/ and
the ratio of layer +thicknesses, 1/2,
is all +hat matters. Let's take

Ohgq =ﬁg = | and consider the cube

thatis 1/3 silver, 2/3 +in. For

vertical currents the layers are
in series and resistances add :

o L = "
Py ihegn 1.2 = 57133 0, =p = 0.1948
For herizontal currents +he layers are in parallel
I 2 [
0. =3 *35 X33 =04259 O fc;, = 0.4566

48] R_:l‘ﬁﬂ = 10°cm x 1.7 x 10 ohm-cm / A

cross- section of wire ; not given,
but it will cancel out

current density J =V/AR = V/LP = 6/.17 r:u*r*np/.trﬁz
J=neV ¥=J/ne = (e/.l?)/(zxm“x 16 x10")

10° em

5
= 4
002% cmjsea 3 X 10 sec

= 0.0028 c.m/sec t =

=~ | year



412] From Fig, 410 @= 0.3 (ohm -cm)™" ond

N, = N_ = 10"® em™, We shall assume that
m,=m_ = m'ngm. In CGS units of sec™,
o= 03/1.n x 107 sec” = 27 x 10" sec”. Solving
Eq,. 20 for T, we obfain in tThis case :
=27 n
mag 0% 23K 10 6 -3
TR L P — x 10 C .
T 2e*N ZX%X 23 x 107 x 10* oe
4.16 R, (Ry* R,)
R el XM R Solve for R,
* T RA(RIRY T ;

2 8% + Ri = ReR; + Rf+zRf‘+M R,:&/ﬁ

-‘I.I?

=123v R; R;

"

e—— 12.3 v ~— k—— 3.8 v —)
98v = 0.5 x I = 19.6 amp

2.5v
(12.3-9.8)v = IR; Ri %146 amp

= 0.128 ohm



| 4.18

Let P = power dissipated in
resistor R "
2 & ..
P:I R I"R+RL P-{R*Ri)t

&

2

z fRfRL}" - 2R (R+Ry) % 61 Ri-R
(R+R)* (R+ Ry)?

[+ 9

1

P:E;

=

d

For R=R; g-E:o. Also,:—-:{{?l for R> R , and

37:* s 0 for R<R;. Hence This is condition for

maximum P.

4.22
'I_‘IZOV
2k
10
10
Thévenin
equivalent
A circuit
A
open circuif short circurt
voltage = 60v current = 3 amp

For max. power in R: R= 20 6hms ; P = 45 watts



4,25 4@ - t-ch

Eq.34 plé0 I=5F =ae

At any instant after t =0, the power dissipated in
: W' -2t/RC
the resistor is P=I°R =} &

e o0
The fotal energy dissipated Is f Pdt = J’ YR; E—at;m 2
oo o g

= : z
= % -EE—C' e dx = é CY,
o
Suppose we have a | microfarad capacitor charged
10 100 volts. Q= CV = |07 coulombs. One electron
charge is 1.6 » 10" coulombs. If t, = RC is the

time constant, we shall have one electron left

th. _LexpoT . .. =t - 15
when € T T r-a—;:,&yl.ﬁxt(}

This gives t =t,x 23 Loy, (6x10") = 3%4t, . So
if +he time constant were = | sec, wed be
down to “one electron™ in a little over haif a minute!

4,33 I, P= IR, + I:_I-'*l1 :ITR‘ +(I,~I)R,
L{ N2 = I (R* Ry} - ZT,R,T, + R Io
K, Re ad'-;L = ZII {R|+R2) - ZIﬂ'Ra

: p
To minimize P, set 3_1 =0 This gives
R. _ :
the condition I, = I, TR, ! which we alse get from

Ohm’s low. Observe that Pis minimum, not maximum,
for dP/4T,<0 if T, is less than I,R,[(R, +Ry)



