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Question 9, paper 3 - Electrical and Information Engineering

? -10em e =885e10200
m
d=2r
B=—l—
4-me,r
[o-cm
' Edr
T
V = i q Y
1\44&601‘)

e £ W 3
q - K\4-n'eo'r))-100-10 “volt

q=1113"10 ° -coul

o) F=qE
2
Fi=—1
dmeyd

F =0.278 ‘newton

¢) Use method of images and then the time taken to fall is time taken for force between balloon

and its image to drop to the weight of the ballooon
Balloon_weight :=5-10"kg-9.81-m-sec

0.5
Charge _at drop_off = \Balloon_weight- 4-m-e dz)

Charge at drop_off =4.672° 10 “coul

time = 9= Charge at drop_off

10"9~ coul-sec’!

time =



Question 10, paper 3 - Eleclrical and Informmation Engineering

a) Use ampere’s law 1o integrate round the central core one half of the C chape and across the
gap between the C and the core. Don't forget that the H in the central cone spl1000th left and
right round the core and therefore needs to multiplied by 2

N =500 1:=0.5-amp ko = g.n.107. Reny
m

2NI
(25+30+ 20+ 302+ 2.5 )-mm

H central ~

- .amp
H gentral = 189753 =1

b)
H (and B) need fo be recalculated because the gap has changed

(25+30+20+2:29+ 2p 1 +2.54 ) mm

B =0.136tesla
energy per unit volume is given by:
B=p OH

Energy-‘[ BdH
2
Energy =B

Energy =7.318°10° *m ° “joule

¢) the force is simply the energy per unit volume multiplied by the area. But note the question
asks for the force to pull out hence we must use the results from part a not part b

- \ area '~ S-mm-mm
B =H gentral \“O'p'r)

B =0.238tesla

_B-B-areca
force ‘= —

force =0.113 "newton



12)
)Q(/LQA(/\OK X PW" No'g.

a) From the Maxwell-Ampere equation (databook
p11)
@Hdi*f(f+£>)ds

But the dlsplacement current D is zero. Hence the
right hand side is the current | and the solution is:

H = !
27r
b)

The EMF is simply the rate of change of flux:
emf =—¢
Hence the voltage is:
d¢
dt
c) The total flux is given by:

6= [BdS =1p,[HrYr

Hence from part a)

¢ xf;ij%g{?dr:%%f]ﬁ{%)

from which

_ Zﬁ@ b/
¢ =1 n( b/
Hence from b) we get
7o zﬁ(} ; st :
J m*-é;fh}(é)

and the inductance per unit length

”,-g_ﬁ, %ﬂ (/)



