





























(b)
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(1) [‘:IEL‘H‘ONIH‘QHEIR‘ induction - is the production of an induced e.m.f in a
coil, [cunt{yn Or circuit) whenever the magnetic flux linked with it
changes. [01]

(i) Laws o[cleclromagnetic induction.

The magnitude of the e.m.f induced in a ¢oil or conductor is directly

proportional the rate of ch: ange of magnetic flux linked with it l/

The direction of the induce

dem.f. in a coil or closed circuit actyuch a
way as to oppose the chan

ge (of magnetic Alux) that caused it

[02]
Ny = 100 turns Ny = 500 turns per metre
Using £ = —M:—: \_/‘whcre M = pgn,N,A
Since, I = 10sin 1207 ¢
=1200mcos 120 mt
“E = —1200mpn, N, A cos 1207 ¢ Vit \
JE T )
* Amplitude E, = 1200mpgn, N4 "
Eo =120m x 47 X 10°7 X 500 X 100 x 7(0.08)2 "
Eo= 476x 101y [04]
(i) Eddy currents - is induced currents generated in the armature or in g
conductop-moving across a magnetic field or placed in a changing magnetic
field. [01]
They always act in such a direction as to oppose the action that caused their
creation.

(i)  Uses of Eddy currents:

* Heating and melting off metals in induction furnaces. l./
* Damping in moving coil instruments.

* Actas electromagnetic brakes in trains, cranes e.t.c, /
* Operation of speedometers.

* Operation of ATMs and vending machines,

* Sorting metals from non - metals.

A5y three @ 1 mark
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(c)

(1)

Charging a G L.E, positively by induction at zero potential.

- A neutral gold leaf electroscope (GLE) is stood on an insulating Stalld-\/ﬂ

- A negatively charged ebonite rod (or body) is brought near the cap of the GLE.

- With the negatively charged body in place, the cap of the GLE is earthed. \_/(\

Negatively
charged
body
CapolG.LE

<

b

- With both the charged body still in place and the earthing still on, the GLE is

Earthing

charged positively and also at earth potential. (// [03]

Testing whether a material is a conductor or an insulator.

- Agold leaf electroscope (GLE) is first charged say positively.x/

- A neutral copper rod is how placed on the cap of the GLE so that the two
bodies are in contact with each other.

- The golfleaf is seen to collapsa\//‘

ailhe CDDDGW Is removed from the cap and the GLE is charged a fresh say
positively.

- Aneutral glass rod is now placed on the cap of the GLE so that the two bodies
are in contact with each other.

- The GLE is noted to show an insignificant change in the divergence of the golf
leaf.

= Thus a more significant change in the divergence of the leaf of 2 charged GLE
corresponds to a conductor(Copper), while no change or Insignificant ¢l ange
in the divergence of the gold leaf correspunds to an insulator(glass {041




10. .(a)

Bright soy e o anductof \./
\/‘ of light oto ¢ _
Electrical shadow
Glass table
LOAD | ‘Toner \/01:
TRAY (Cartridge)

paper

Any four correctly labelled parts@ 1 marf:

e

A document to po photocopied is placed upside down on the glass table,
An extremely bright source oflight scans across the document and sends an

“electrical shadow” ofthe page on to the photo photoconductor (conveyor belt
coated with a chemical called selenium)

Hot rollers

As the belt rotates, it carries the electrical shadow around with it and passes near

an ink drum touching the belt which then coats it with tiny particles of the
powdered inlk (toner),

The toner has heen given an electrica) charge, so that it sticks o to the electrical
shadow and makes an inked image of the original Page on the conveyor belt [photo
conductor).

A sheet of paper from a hopper (Load tray) on the other side of the copier feeds up
towards the first belt on another conveyor belt. As it moves along, the paper is given
a strong electrical charge.

When the paper moves near the upper belt, its strong charge attracts the charged
toner particles away from the belt and the image is rapidly transferred from the belt
onto the paper.

The inked paper passes through two hot rollers (the fuser unit) where the heat and
pressure from the rollers then fuse the toner particles permanently onto the paper,
then a final copy emerges from the side of the copier (output tray].\/‘ [05]

(i) Capacitance - is the ratio of the magnitude of charge on either plate to the
p-d between the plates of the capacitor. i

(i)  Let Cp be capacitance of an air capacitor C' capacitance of the same capacitor
with a dielectric between its plates.




























conductor and derive its expression. (4 marks)
(@ () Whatis electromagnetic induction? (1 mark)
(i)  State the laws of electromagnetic induction. (2 marks)

(b) A coil of 100 turns is wound tightly round the middle of a long solenoid
of 500 turns per metre and of radius 8.0 cm. A sinusoidal current
I = 10sin 120 mt amperes is passed through the solenoid winding.
Find the amplitude of the e.m.f induced across the terminals of the coil.

(4
marks)
(c) (i) Whatare eddy currents? (1 mark)
(ii)  State three uses of Eddy currents. (3 marks)
(d) (i) Describe the structure and mode of operation of an a.c.
transformer, (5 marks)
(if) What are the energy losses in a transformer? (4 marks)
(@ (i) Define the term inductive reactance. (1 mark)
(ii)  Derive an expression for the reactance of a pure inductor when a
sinusoidal current is passed through it. (3 marks)

(b) (i) Sketch using the same axes graphs of current and voltage against
time for an inductor having a current, I = I sin (2mft) flowing
through it and comment on their phase relationship.

(3 marks)
(ii)  Explain why voltage leads current in an inductor. (3 marks)

() (i) Analternating voltage V = 340sin (100mt) is connected across a
capacitor of 10 pF. Determine the peak value of the current
flowing in the circuit. (3 marks)

(i) Draw a phasor diagram for the capacitor in (i) above.
(1
mark)

(d) Figure 5 shows graphs of resistance, R, reactance X and impedance Z of

a series circuit containing a capacitor a pure inductor and a resistor.
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Determine the value of the current supplied by the battery.
(4
marks)
(d) Giveone application of Super conductors. (1 mark)
9. (@ () Define the term electric potentialata point. (1 mark)

(i) Sketcha graph showing the variation of electric potential with
distance from the centre of a negatively charged metal sphere.
(2
marks)

(b)  Four point cnarges Q1, Q2, Qzand Qs of +1.5 uC, =3.0 uC, + 6.0uC and
- 1.8 uC respectively, lie at the extremes of two perpendicular
diameters of a circle of radius 3.0 cm, along the x-axis and y - axis as

shown in figure 7.

Qs
/"—T_"‘--.
F g | ~
Fd N
/ | \
/ | \
! | \
I ol 3.0cm \
Qxf- _____ r-___—"'TQI
\ [ /
\ [ /
\ 3.0 ¢m | /
\\ | /
e
\""‘__.l',.-‘,
Q]
Flg.7

Determine the resultant electric potential energy at point O when a
charge of +2.0uC is placed at 0. (5 marks)

(c) Explain how a gold leaf electroscope can be;

© 2019 Jinja Joint Examinations Board Turn Ov.
er




9.

) charged positively by induction
(i)  used to distin d a neutral
glass rod, {4 marks)
(d) () Describe with the aid of a diagram the essential parts and the
mode of operation of a photo copying machine.

atzero potential. (3 marks)
guish between a neytral copper rod an

(5 marks)
@

Define the term capacitance of a capacitor. (1 mark)

A capacitor has the space between its plates filled with an
insulator of dielectric constant g,

and charged fully. It's then discon
dielectric is removed. Show thatt
potential difference across the ca

It's connected to a d.c. source
hected and isolated and the
he fractional change in the
pacitor is (e,-1) (4 marks)
Derive an expression for the effective ca
capacitors arranged in series,

) (i)

pacitance of three

(4 marks)
(i)  The circuitin figure 8 shows a network of five capacitors of
LOWF, 2.0 uF, 3.0 pF, 4.0 HF and 6.0 pF connected to 2 10V d.c
supply.

d r____,___________i_____“m_‘_____’b

—_.

]

—

1uF ~r—2uF :-TJ':BnF
| T“iJ
: 6 pF _ |
L e (S
4uF

10 V
Fig. 8

Determine the total energy stored in the network. (4 marks)

(c)  Describe an experiment to show the effect of inserting an insulator
between the plates of a charged paralle} plate capacitor. (5 marks)

(d) A partfrom storing charge, give two industrial uses of a capacitor.

(2 marks)
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