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. The graph in the figure below represents the variation in magnetic
flux with time for a coil rotating vertically in a magnetic field.

¢

Magnetic +--;
flux /\

Which graph represents the corresponding induced emf in the coil?

Induced

emf Induced

emf

Induced Induced
emf emf




20. The circuit below consists of three equivalent resistors R ,R, and
R,, each of value (100 ), and two dry cells with ( € = 12V, € = 6V).

Determine the current ( I, ) through resistor R,
L=I+l, —(1)
From Loop 1:
g;— LR~ BE=0-»(2)
& — LR — LR=0— (3)

€ +82—R(I|+12+2I3):O
but I3=I|+12

€l + €2

— 313
R

12+6

3 3 %100

= 0.06 A=60m A




. A magnet bar is placed on a sensitive electronic balance as shown
in the diagram below. A hollow solenoid is held stationary, so
that the magnet is partly within the solenoid.

Solenoid — 3

magnet bar

S

m
14242¢g | ——— Electronic balance

Does the reading of the electronic balance decrease or increase after the
solenoid is lifted straight up? Explain. (2 marks)

Will decrease.
Because the coil will create an induced

current such that it will try to oppose the

change in the flux. So it will have two poles
in the coil (S-N) and the S-pole of the coil
will be attracted with N-pole of the bar

magnet.




22. The figure below shows a rod (X ,Y) with length (0.16 m) suspended
by a scale (a,b). The rod is connected with a battery and put
inside a perpendicular magnetic field of (0.4 T). The scale (a,b) is at
equilibrium when switch (k) is open.

0

' |

5

q

After switch (k) is closed, a current of (8.5A) flows through the rod (X, Y).

a- At which point, (a) or (b) does a mass (m) have to be added in order to make
the scale at equilibrium? (2 marks)

In point (a) because the direction of force
acting on the suspended rode (X,Y) is down.

b- Calculate the magnitude of the mass (m).
Fg = mg

BILsin® = m g 0=90"
0.4 X85 xx0.16 =m X 9.8
m = 0.055 kg




23. The rectangular coil in the figure below has 80 turns, and is (25cm)
wide and (30 em) long. Half of its area is located in a magnetic field of
value (1.4 T) which is directed out of the page as shown.

The resistance of the coil is (24 Q).

OJOOMONONO)
(O OMOMORONO)
ZOO®OOOO

wol!

coil

a- If this is an a.c generator's coil, how can you increase the e.m.f (€ ) of this
generator? (State only two ways) (2 marks

-Using a coil with more turns (N).

-Using a coil with a larger cross- sectional
area (A).

-Increasing the strength of the magnetic field
(B).

-Increasing the frequency of rotation of the
coil.

b- Find the magnitude of the induced current if the coile is moved
with speed of ( 2m/s ) downwards to the end of the magnetic field.

For one loop:
®=B.A=B (xy)

—deg dy
g="20 = _px ¥
™ at dt

=-(14T)x(0.25m) x (-2m/s
=07V
So for 80 turns coil:

880:(07V)X(80):56V

fI=2=22_534
R 240




13) If a bar magnet is hanging between two identical coils as shown in the figure below.

ALLPIIIIII I PP

What would happen to the bar magnet?

(O Stay at rest.

B Move towards B.

O Move towards C.

(O Oscillate between B and C.

The graph below shows the magnetic flux density (B) versus time (t) for a coil with
fixed area and placed perpendicular to a magnetic field.
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P t(s)
T 4

Which of the following graphs represents the variation with time of the magnitude of
the induced e.m.f. in the coil?

e.m.f(v)

e.m.f(v) 4

—p t(s)
2T 3T 4T
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