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In-a catrode-ray [ube, elecirors leave a cathode fahich s riegatie) and arg
actelerated for 3 distance of 4.0 am by & uniforr electric field of electr: fisld strength
1.20 = 107 N G (Figure 3). They then pass through a hake n the anode fwhecsh i
posiie) @l enter & region N wiich the slectric field strength is zero. Caleudste:
(&) tha spead o an eleciron when it reaches the ancde
{b) the tima it takeas Lo reach the screen of the cathoda-ray tubsa, that is 28 om
from the anode.

Answer
{a) Blectric field strangth = Vid, thersfore WV = 1.20 = 107 » 0,040 = 4800 V or
4300000,
Thi charge onan election is 1.6 = 10740
Enesgy gasned = 4900 10 = 160 = 109 C = 768 = 107" 4.
This & the Kinetic energy of the alectron, that is,
FEE= 107" = mv? = 05 « 911 = 1077 % v, giving
v = o[22 768 % 10
II| BN =4
(B} The electron then coasts af constant speed until it reaches the screan.
Torne taken = 0.28 M1 = 107 ms'=6.8 x 10% g

=417 % 30" m:g"

Comparison of electric field with gravitational field

Ihe situation described in the prestous sachion has strong similarities with a ball baing
o honzantally in the Sarh's geavitational field. Tha ball has a horirontal velocity
unaffected by the dowrward gravitational force, so (s lbng 45 ar resistance can be
riegiactad] its horizontal velocity i constant. Its vertical welocity shows a constant
dowrward accekration. This means that the path Tollowed By a ball in & gravitational fiald
I5 precisaly the seme shape as that of a pairt charge in an slectric field.

Ciher smmilarities between the fields are given in the table.
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Question
1 Two horizontal paratiel metal plates, 1.2 « 10 “m apart, are conrectad toa BOO Y
PR SLIDDk.

w-tia) Caklculate the eloctic feld strangth batwean the plates
o0 Adiny sphere of weight 3.3 « 107" N has acquired & charge =0 that it is beld in
equdirium mdway between the plates by the electric field as shown in Figura 4
= i) State the magnilude and direction of tha elecinc force on the sphere
« fii] Calculata the rmagnitude of the charge on tha sphere.
iii} The woitage between the piates iz suddenty doubled. Desoribe the motion of
fri2 Spbana,

Module 1

Blectric and magnetic fields

Electric fiehds, gravitational fields
and the motion of charged partides
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Flgure 3 Elecirors passing throush a
carthoda-ray tuks

As stated in spread 2.1.1, in electric
figlds, positive charme expanences a
farce in the dFection of the field and
negative change experiences it in the
oppasite direction. In a gravitationad
Mkl howaver, these & no 5uch thing as
negative mass.
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