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10.

(d)

(a)

(b)

(c)

(d)

(a)

(b)

A parallel plain air capacitor is charged to a p.d of 300V. It is then connected

. by 3 ann Arrong: 1S ‘\.:t}. “‘bb“r
in parallel with another uncharged capacitor of equal dimensions with rubbe

as a dielectric between its plates. The p.d of the combination is found to be
75V. Calculate;

(1) the diclectric constant of the rubber.
(i1)
(1i1)

(04 marks)
2 i . R 2 ark )
the total energy stored in the two capacitors. (03 marks)

Account for the difference in the initial and final energy stored.
(01 mark)

What is meant by the Tollowing terms?

(1) Electrostatic induction? (01 mark)
(i) Electric point discharge? (01 mark)
(1)

Describe, with the aid of a labeled diagram a Van de Graaf generator.

(05 marks)
The high voltage terminal of such a generator consists of a spherical
conducting shell of radius 30cm.
Calculate the m

(ii)

aximum potential to which it can be raised in air for
which electrical break down occurs when the electric intensity exceeds
3.0 x 10°Vem™. (03 marks)
A needle is mounted vertically, point upwards on the cap of a gold leaf
electroscope. the blunt end being in contect with the cap. Explain what is
observed.
(1) When a negatively charged body is brought close
without touching it, and is then quickly withdrawn,
When the negativelv charged bhodv is

to the needle point
(03 marks)
nt

ugnt near the needle

(11)

again bro

~

point and left there for sometime and is withdrawn. (03 marks)
Three charges -1uC ,2uC, and 3uC are pla

; ced respectively at the corners A.
B and C of an equilateral triangle of side 2m. Calculate the electric field
Intensity at a point X which is half way along

BC. (04 marks)
Define the terms:
(1) Resistivity (01 mark)
(1) Temperature coefficient of resistance. (01 mark)
A carbon lamp filament Was found to have a resistance of 3750 at the
lempe

rature of 20oc¢. The lamp was then ¢on
and a d.. supply. and a voltmete

6

nected in series with an ammeter
r of resistance 1050Q was connected in
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(a)

(b)
(c)

(d)

Define the terms:
(i) Electric potential. (1 mark)
(1 mark)

(ii) electric field intensity.
Derive an expression relating the terms in (a) above. (3 marks)
Figure 4 shows a vibrating reed circuit Use it together with the

information given on it where necessary to:

t 50 times per second

e

==
12\/:

1

T |

Fig.4
(i) Findthe capacitance of the capacitor. (3 marks)
(ii) Investigate the effect of inserting a dielectric between the plates
(4 marks)

of the capacitor.
A capacitor of capacitance 22uF is charged toa p.d of 200 V and then

mA) 2 4 mA

isolated from the supply.
(i) Determine the encrgy stored in the capacitor. (3 marks)
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W) Detine the capacitance ot a conductor | (01 ml{:rk)
W Eaplam how the capacitance of a conductor is altected by bringing an unch rged

wmsulated conducton in the neighbourhood. - (03 marks)

) Two capacitors of capacitances Ipt and 2t are connected in series with a
hattery ot m U 100Volts, The connection is broken and the like terminals of
the capacitors are then joined. |
Caleulate the tinal charge on each capacitor (05 marks)

¢ Nate the factors which determine the cnpui:imnm of an air-cored capacitor,
(01 m(;urk)
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{ .r"—“.--
(1]
p

", F
@ | pf
[ \>/ l S
ll, f | | |
e 3 [ B | E
T A |
|
— | \
rrp T .-(Uh __.n_....-.,—--_-——+ - ZIJF .
K
N— e = rm——— — /

o "10V

' ircui ini 2o ligi i e and a
(‘\, The figure above shows a circuit containing an ammeter of negligible resistanc

voltrmfeter,
NExflain what is observed on the ammeter when switch K is closed.

(ii\Find the voltmeter reading, (04marks)

(02marks)
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10/ (a) (i) Define a Farad. (01
muark)

ii D ,. i ¢ . (o . » .
(11) }cis.crlbhc’ br!cﬂy the energy transformations that take place
when charging a capacitor using a dry cell. ()2 marks)
(b) (i) What is meant by dielectric constant? ()] mark)
(ii) A parallel plate capacitor i charged to 100 V and then isolated.
When a sheet of a dielectric is inserted between the plates, the

p.d decreased to 30 V. Calculate the dielectric constant of the
dielectric. (03 marks)

(c) A 60 uF capacitor is charged from a 120 V supply. It is then
uF capacitor. Calculate the;

he terminals of a 20

connected across t
(i) final p.d across the combination. (03 marks)
(i)  difference in the initial and final energies stored in the |
capacitors and comment 0N the difference. (05 marks)
ration of a lightning conductor.
(05 marks)

(d) Explain the principle of ope
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