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nef-ZZ) Cornbirririg n, ideritical resistors in series resuits in an equivalent resistance of r"o : 7111
Conrbint'ng rz identical resistors in parallel results in an equivalent resistance of r.o : Rl'n. "f tlrc
resistors are arranged in a square array consistirrg of n parallel branches of n series resistors. theti
the efl'ective resistarrce is ,R. Each will dissipate a power P, together they will dissipate n2P.

So we warrt nine resistors" since four would be too small.

'  
E31-38 r :, pI:_lA: (3.5 x 10-5O . m) (1.96 x 10- 2m) 

lr(5.12 x10-sm)2 : 8.3J x t0-3(-t.(a ) i :  \ /FF :@: re .oA ,so  " ( ,  
1 " ; ; * j ,

i  :  i , /A:  (13.6 A) /n(b.12x10-3m;z :  1 .66 x 105A/m2.
( b )  A t ' : v F ; : @ : 0 . 1 1 4 v .
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E31-44 (a) Ar,/ : 

.€(r 

- "-t/rc), so ( Z 7 or^b \
ry; : -(t.28xro-6s)/ r 't i- i.oo'u t n.oJl: 2.64 x 10_6s(b) C: rcf  R: (2.64xr0-6s)/(r5.2x103cl)  :1.73x10_10F 

Ci j ; '1 t l  )
E31-45 (a) AV - te-L/rc, so

z6'  :  -(10.0s) /  tn(r .06V /L00V) :  2.29,
(b) Ay = (100v)e- lzs/2.20s = 4.4xr0-2v.

(.E31-46 Lv - te-t/," and, 16: r?c, so ( t p f-i}. S 
)a _  t

If f is betwee,, ro.o^Tlffi: 
-@ :

4.03 x 10-7F'

f i  :  (10x 10-6s) / (4.03x 10-zF) = 24.8A,
arrd

l? :  (6x 10-3s) / (4.03x10-zF) :  14.9x 10sO.

P31-2 ,,tlaversing the circuit we have ( 6 e othq \\ - v  L  
- )

t - i r 1  * t - i r 2 - i R : 0 ,

so i:2tl?tlrz* r?). The potential difference across the first battery is then

L V r : € - i r r : S ( ' t _  
2 r t  

\ : , C ? - r t : - R
\ ' - n + 1 2 + R ) - ' \ + r r + R

This quantity will orrly vanish if 12 - rt * R : 0, or rr : R + 12. Since 11 ) 12 this is actually
p o s s i b l e ;  R : r t - r z .



(Fgilbr We can assume that R "contains" all of the resistance of the resistor' the battery and the
__*-.--) .,
amrleter' tnen 

,o: (r '50v)/(r '0 m/A) : 1500c''

For each of the foilowing parts we apply R + r = LVf i' so ( ^
(a) r: (r.5v)/(0.1mA) - (1500cr):1i5i lgict i  

'  
tP P " ' f t  )

ioi ' : ir.r v;710.s *A) - (1500 CI) : 15 x 10ro'
i"j ": (r '5V)/(0'emA) - (1500o): 1670'
(a; n : ltsoo o) - (18.5 CI) : 1482 o

{  P31-1\ Ayr + LV2 =AVs * LVy; 1f vo : vb,the* AVr : LVs.uring titu #;;ij#riohr 
is

to(Rt* Rz) :io(Rs*Ex), 
( V yrnV)

using the second,

Dividing the first bY the second'

or R76 : Rs(R2lRr).

' iaB1 : ' i6ft ' '

I +  R 2 l h : I - r  R x l R s ,


