Answers: Tute 6

1. a). Charge on eac® pIGVe=1.0 5107 6.0 =6.0 ~107**C
b) Q =1.0 5107 <6.0=6.0 5107°C

2. a)
C=(s,A)/L
OA=CL/g, =(1.0 5107 1.0 ©107°)/(8.85 ~107*%)

0A=1.1.10>m?
b)
C = (ke,A)/L

OL =ke,A/C =(4.0 -8.85 <1072 +1.0)/(1.0 5107°)

L=35410"m
3. Wrk to transfer andmcrfermantt hef plteregearrying —g to the plate carry
+q (potential difference V).

q
dw =wvd —d
q= C q

q
ow = dw = Jaq=9
. Cc 1 2c

So _conmes as a result of calculating the total charge.

4. a)P = Z—fD%DAE PAt =200 1.0 1072 =0.2J

=50V

b)AE =W :%CVZDV:\/ZW :\/ 202

C 160 ~107°
¢)Q =CV =160 ~107° -50=8 ~107°C
5. a){) no change by conservation of charge
capddiitjance without dCeleg} Fﬁ—c
capaci tance @ th Id£@l€ect Isioc k* bi gger .

q

V (:i-Eis)o V decreases k*

(IW = —QV so agai n decreases k*

(b) Si nce V is a constant, Q and C nust change e.n Q& <amest\aan )(

) |Q| =CV =2.010"° 3.0=6.0 ©<107°C

by U = %QV =1/2 6.0 5107° £3.0=9.0 -10°%J
) W=QV =3.06.010°=1.8-10"°J

d) W-V=Q0Q=9.010"J of heat.



Qiqa =Q, +Q,;V =const. paral &l);
7. a) D Qtotal :C1V +C2V :V(Cl +C2)
Qt dal — Ctot al\/ N Ctot al :C1 +C2

b) Cipiy =210° +4 5107° =6 <10°°F

Q.4 =cConstant.

8. a)tha| =V1 +V2 =Qtotal +thla|

C, C,
Vi aal =Qt0td ? ! :i+i
Ctotal Ct(ld Cl C2
b) C,y = ( 1, 1 =13 .20°F
totd 2 <—>10_6 4 Hlo_e .
9. Currenti =
dg _q
=—=—0qg-=1It
dt t 9
g =0.5 -3600 =1800C
No .Ofions =N=z= qtotal - 1800

=5.6 ~10**

g, 2<1.602107°
10. Current = (density of carriers)*(cross-sectional area)*(carrier charge)*(ave
Ie'_l = pcarrAq carrvcarr
Oi = prr *qv
|

D 2
qprmr

=V, ;=342 10"m/s

11. Resi stance= (resistivity)*(length of conductor)/(cross-sectional area)
= pAL = 01'3_5 =7.6 ~10°Q
A=)

L pL -3
12.R=p—0r = /_:1.05H10 m
pA R

13.a) | =—=—=06A
R 2

b) Charge transpart@d=ilh=6 10 =60C
c) Wrk done on the chargeWpy, batt@\ = —60 ~12 = -720V
d) Wrk done on the chargeWnp,gsFst@V =60 <12 =720V

e) Total wor kWigne=W, . *W, =0

f) Energy dissipated in resistor= 720 J
g) Chemical supplied by battery.

14.a) Current= (Voltage)/(Total Resistance)= 6/9= 0.67 A
b) Potential differenc&®acbo63*1= 0.67 V
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15.a) Current = (Total Voltage)/(Total Resistance)= (-1.5+1.5+1.5) / (4+6) =0.
b) Starting fromthe left top corner: -1.5V, +1.5 V, +105 \). foVential drop
and potential drop across 4 Q = -0.9 W



