FINAL EXAMINATION
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PART B.

1. According to Gauss’s law the flux emerging from a closed surface is given by,

b= fE dA = i, where ¢ is the net charge enclosed within the surface. Then,
80

a) The surface S, encloses +¢, so P, =49/

b) The surface S, encloses — 2¢, so D, =-2q/¢

¢) The surface S; encloses g — 2g = 0, so P, =-glg
2. a)

b)




3.

a) GREATER THAN 500 Hz
b) EQUAL TO 500 Hz
c¢) LESS THAN 500 Hz

d) EQUAL TO 500 H

a) Beam A Longer wavelengths spread over larger angles.

b) Beam B Faster electrons produce shorter wavelengths, and beam B has shorter
wavelengths.

PART C.

1.

a) THE MAGNETIC FIELD IS INCREASING

b) R:E:0-020V
i 50A
R=4.0x10"Q=4.0mQ
c) |E|=|d¢3|:|d(BA)|:A|dB|. Since A = 712, this becomes, Elzxrzd—B‘. Then,
| dr || ar t dt
dB| _ |E _ 0.020v
\dt| zr*  7(0.10m)>




2. a) T=27JLC =27:/(1.60x107 H)(2.0x10™° F) T=1.12x10"s

3.

b) IN SERIES WITH THE OTHER CAPACITOR

To lower the period, the capacitance must be lowered. Adding a capacitor in parallel will
lower the capacitance.

c¢) Call the desired period T}, and the desired capacitance C,. Then, T, =27,/LC, , so

2 2
LCO=£,and Cozl(ij . Also, i:l 1,: 2r . Then,
2 L\27x ¢, C C T,
2
i,:Lz—” —l=(1.6x102H)( - j F =1.317x10° F'
C T, C 1.00x107° 2.0x10

C’'=759x10°F

a) The easy way is to use k:2—7[, SO ﬂzz—ﬂ:# A=58x10"m=5.8nm
A kK 1.08x10° m
1 ., p° h .. h’ X ?
Also, E=—my~ =-—. Since p =— this becomes E=-——. Then, 4" = , and
2 2m A 2mA 2mE
—34
__h 6.63x107" J-s —58%10° m
N2mE  [2(9.11x107' kg)(0.0445 eV)(1.6x107"° J/eV)
The same result.
< 2 C 42 2 2 2 A? 2
b) P(L/2<)c<<><>)=.[L/2l//1 (x)dxz.[ué e dx=A J-L/g dx=7[e ]i,z
2 2 2
P(LI2<x <o) =t [ —g2ati2]= A o at] P(LI2<x <o) = gmat
-2 -2 20

c)

P(-L2 <x<Li2)=1-2P(L/2 < x < =)

This is true because:

P(—oo<x<-LI2)+ P(-LI2<x<L/2)+ P(LI2<x<o)=1, so

PLR <x<L2)=1-P(—oco<x<-L/[2)— P(LI2 < x < ).

However, from symmetry. P(— oo < x < —L/2) = P(L/2 < x < ). Therefore,
P—L2<x<L2)=1-2P(L/2 <x < )



