Capacitors & Electric and Magnetic Fields — Test B

1. Two identical charged spheres of radius r are in contact. The char
one sphere is +Q and the charge on the other is -Q. The electrosta
between them is /. What is the electrostatic force between two sph;
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also in contact, each of radius 2r, when the charge.on one sphere i @ gy
and the charge on the other i1s -(J? Yt
A 0.25F B 0.5F 2F R
s
RN
2. A canzait . Which row in the table gives correct inf¢ ¥R R
the #
&
shape of the graph quantity given by the gr. \\\\\\\\\\\\\\\§
. S
A linear decrease curr .
B linear decrease ener \*‘“\\
. &
C exponential decay curr g §
D exponential decay ener S
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3. Describe one difference between the law for the force between ma;
':.‘\\\@-\\\-
between charges. g Y
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4. A hydrogen atom consists of one proton and g :
between the proton and the electron are criv L
(a) the gravitational force be gy
(b) the electrostatic f LW
Take the radius & n atom to be 53 pm.
E \
5. CaloS™® e olectric field strength at a distance of 10 m from a
6. A 2000 pF capacitor is charged to 9.0 V with the switch at
position 1 using the circuit to the right.
(a) Calculate the charge on the capacitor when it is
charged t0 9.0 V. [2]
(b) The switch is then moved to position 2. COPYRIGHT
On graph paper, plot a graph to show the variation of
PROTECTED

charge with time for the first 8 s after the switch is
moved to position 2.

[5]
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7. In capacitors, any insulating material that is used to separate the pla
one such material. :
Describe how you would determine the relative permittivity, € of a pa
¢ aluminium foil .
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e ad.c. power supply \\“\\g\“g
e avoltmeter i
e a ;elecuo L
* g S - G \\\\
Inc! hau'variables you will change, measure and control, and how:: . |
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8. A washing machine uses an electric motor to rotate a drum that con; e
(a) Under normal use, the current in the motor coil is 9.6 A. The ¢ \“‘\\\\\
. . g » & b
a permanent magnetic field of 11.7 mT. The coil is rectangulat “\\\\ §
Calculate the flux linkage when the plane of the coil is at 45° t¢ il
(b) When an electric motor is connected to a power supply, it speeg &
constant speed. Explain why the motor does not continue to ge; -
almost zero friction in the bearings. .
e

9. The diagram shows a square coil of wire in a uniform magnetic fiel;

N\\

&

&

\‘ &
e o
L

]
\§ \%

S
gt

square coil i e

uniform
magnetic field
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A student wishes to use this equipment to investigate how the magr.
angle that the plane of the coil makes with the magnetic field. -
The coil is initially set to be perpendicular to the magnetic field and
(a) Explain why the oscilloscope shows no reading when the coil i
(b) The coil is moved at a steady speed and the e.m.f. recorded. C:

which the coil should be rotated to generate Fulf this e.m.f. und
(c) Explain why there is zero e.m f. induegicn he plane of the

with the field.
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.



