Duestion 3
This guesition relates to the Home Experiment in Unii 9,
and carvies A5% of the marks for this assigrnent

To answer this gquestion, vou will need fo nze the
corducting paper suppiied for Measprement 4 {Umir 9,
Secrion ). The Couwrse Team recommiends fhal v
tackle this guestion immedicrely after compleiing
Measnrement 4. If vou have to pul the kit away before
tackling this question, teave the wires sellotaped o the
conducting paper so that vou do wor damege e silvered
FELTOTLE,

Ax well ux texting vour undersfanding of Diis 8 aed 9,
this gquestion tesis vour ability te make cxperimeniel
measurements and fo analvee data, ff, at any stage in
the experiment, | proves iniposiible o make the
required medrirements, discuss the resulis that you
beliove you would have oliatned IF vou had been
sucoessfiel Also, explain the cause of vour difficiliies, A
clear gecownd, Iopether with g corrgct analyeis, com earn
v up b three-guarters of the rotal marks for s
e st

Set up the apparatus for measgrement 4 (Section 3, Unit
9y, and adjust the power output 20 that the potential
difference between the two silver strips is about 3V,
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For use with Caucstion 3,

FIGURE 2

fa} Figure 2 shows a line 557 that joins ponis on the
outside edges of the electrodes. Measure the potential
difference between 5 and a gel of points along the line
55, Aboul a doren sultubly spaced messurements
should be sufficient. Repeat the procedurs, measunng
the potential difference between T and points on the line
TT, ¥You should include a raeble of your measuremenis
with your answer. Estimale the uncertainties in your
mcasurcments of potential difference and position. Then
plot graphs of potential differcnce versus position for
cach of the two ines, and wse ervor bars 10 imdicate the
unceriaintics in your resulis. Indicate the positions of the
silvered regions on your graphs, {165 reardesy

(b))  Stare clearly in mathematical symhbols the
relutionships between each of the three components of
the clectric field and the electric potential. Briefly
explain how the c-component %, of the electric field at
points on the lines 35" and TT is related to the graphs
yiour drew For par (a), (5 rurrks)
(c}  From your potential difference graphs, derive how
&, varics along the lines 357 and TT. Sketch ¥, versus x
gruphs 1o show the vanatuon along each line, Your
skeiches should show clearly the positions of the
silvered regions, bot you do nol peed to cakulate valees
for the clectric field component in this part of the
question. Explaén, in a fow sentences, the major foatures
o your sketches, (15 merks)

(d) Use your resulis from part (o) to determine the x-
component of the electric fichd midway between 5 and
57, Estimate the uncertainty in this result. (< myuaris)
fed  Bketch agan your graph ¥, versus o for the line
557, and superimpose on it a skeich of the -component
of force F, felt by an electron at points on the line 557
Comment very briefly on the relaiionship beiween the
twi graphs. {3 mrarks)

uestion 4
This guesiton 15 relaied ro Unic % and carries 20% af the
marks for this aesignmert.
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FIGLIRE 3

Figure 3 contains a circuil that can be simplificd
considerably by replacing some of the semies and parallel
resistors by @ single effective resistance.

(a} Aszsuming that the internal resistances of the

battery and the corrent meter are negligible, what is the
currend recorded by the meter in the steady state?

05 mrarks)
(k) What power is dissipated m resistor B oin the
steady stale? (4 marks)
(cd  What charge is stored by the capacitor in the
sty state? {4 marks)

(d) If. when the cimcuil &5 in a steady state, the switch
is opencd, what corrent would the meter record 1000
seconds after the moment of opening? {7 muarks)
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