/Lr% \H[/\/ ¥y SolwhmS
[Physics L5, Fall 96

|—8 E)“A “ = . L) — . = . Q, T = 8(]Q
1 A ¥ 4 () A 12, '*‘2 0 A‘/ Oom! 1111, 512 4 +8 0 [e) li

E31-22 ) Combining n identical resistors in series results in an equivalent resistance of req = nf
Combining n identical resistors in parallel results in an equivalent resistance of req = R/n. !f the
resistors are arranged in a square array consisting of n parallel branches of n series resistors. then
the effective resistance is R. Each will dissipate a power P, together they will dissipate n?P.

So we want nine resistors, since four would be too small.

E31-38 r=pL/A=(35x1075Q - m)(1.96x 10~2 m)/m(5.12x1073m)? = 8.33x 10~3).

(a) i = /P/r = /(155 W)/(8.33x 10302) = 13.6 A, so ( & F’U"‘”)
J=1i/A=(13.6A)/n(512x10 %m)? = 1. 66 x 10°A /m?.
(b) AV = VPr = /(155 W)(8:33x 10-3¢2) = 0.114 V. C“L Powvb)
E31-44 \ (a) AV = £(1 — e~t/ro), g (7 pomb)

. e =—(1.28x10" s)/ln(1—5OOV/13OV)—264><10
)) C=71¢/R = (2.64x10~6 5)/(15.2x 103
2x10°Q) = 1.73x 1010
) x10~10F (1 '\Dmf}>
E31-45 (a) AV = Ee~te g

¢ = —(10.0s)/ In(1.06 V/100 V) = 2.205
(b) AV = (100 V)e=175/2205 _ 4 4, 1072y,

E31-46 AV = ge—t/7c and 7¢ = RC, so ( 6 o '{} )

t
R=ee _ ° ‘

et ot
CIn(AV/AVy) ~ ~ (220x 10= F)In(0.8V/5V) ~ 2.03x10-7F"

If t is between 10.0 #s and 6.0ms, then R is between

= (10x107%)/(4.03x 10~7F) = 24, 80,
and

R =(6x10"%)/(4.03x 10~7F) = 14.9x 10%Q).

P31-2 Traversing the circuit we have (_ 6 P ﬂ’hﬂ )
£—iry+&—iry— iR =0,
so i =2&/(r1 + r2 + R). The potential difference across the first battery is then
. 2r, ro—ri+ R
AV =& —irn=E(1- =&
. ! ( 7"1+7”2+R> r+rao+ R

This quantity will only vanish if o — 71 + R = 0, or r1 = R + ry. Since r; > 7o this is actually
possible; R =ry —ro.




P31-10~. We can assume that R “contains” all of the resistance of the resistor, the battery and the

ammeter, then

R = (1.50V)/(1.0 m/A) = 1500 Q.

) r = (1.5V)/(0.1mA) — (1500Q) = 1.35x 104,

For each of the following parts we apply R+ r = = AV/i, so <
(a $ pomby )
(b) r = (1.5V)/(0.5mA) — (1500Q) = 1. 5% 1030, /
(
(d)

c) r = (1.5V)/(0.9mA) — (1500Q) = 167Q.
— (1500Q) — (18.5Q) = 14829

*A34 anAd tha rioht s

P31-12 AV, + AV = AVs + AVx; if V, = V4, then AV, = AVg. Using the first expression,
C ¥ ?o'm“} 7
/

ia(R1 + Ry) = ip(Rs + Rx),

using the second,
1o R1 =t Ra.

Dividing the first by the second,

1+ Ro/R1 = 1+ Rx/Rs,

or R,\' = RL,(RQ/Rl)




