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H#1 9. A cyclotron iz shown and it is used to accelerate helium-4 nuclei from rest. After completing
12 cycles of the cyclotron, a helium nucleus has a kinetic energy of 432 Me\/.

Dees .

Source

(@) Calculate the final velocity of a helium-4 nucleus (the mass of a helium-4 nucleus is 4u).

[3]

(b) Calculate the pd between the dees. [3]
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fc)  The uniform magnetic flux density iz 0.47 T. Calculate the frequency of the alkernating pd
applied to the dees. [3]

Question taken from Edugas examination paper 842103, June 2018
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#2 9. (a) The silicon chip shown in the diagram is used as a Hall probe with electrons as the
charge carmers. Explain how the Hall voltage anses and which face of the chip becomes
positively charged. [4]
B-field
/ J3.0mm
0.85mm—__[

/

Conventional current

I=200mA

(b) The concentration of conduction electrons is 2.4 x 10**m~2. Calculate the mean drift
velocity of the electrons. [2]
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{c) The Hall voltage, ¥y, for this chip can be expressed as:

Vi = kB

where k is a constant and B is the magnetic flux density. Calculate a value for & and St%‘i
its unit.

Question taken from Edugas examination paper 842103, June 2019
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#3 An insulated wire is made into a long solenoid of length 4. 00m by winding it around a pipe of
diameter 3.00cm. The wire is 0.25mm thick and is wound so that each loop just touches the
next.

4.00m
0,2|5|mm
-

Diagram not to scale

(a) Show that the length of the wire is approximately 1.5km. You may assume that the
insulation thickness is negligible. [31

(b)  Show that a steady current of approximately 25mA is carried in the wire when a pd of
12.0V is applied across its ends. The resistivity of the wire is 1.59 x 107% Qm. [31

(c) Calculate the magnetic field strength, B, inside the solenoid. [21

(d) Explain whether or not the solenoid could produce a magnetic field of 2T. You should
include a calculation to reinforce your answer. [31

Question taken from Edugas examination paper 842103, June 2017

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



theonlinephysicstutor.com

a) iy A long solenoid has 12000 turnms per metre and carmies a current of 3.8 A Calculate
the magnetic flux density at its centre_ [11
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(i) Sketch the magnetic field limnes due to this long solenoid
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State how the strength of the magnetic field produced by this solencocid can be
increased greathy without increasing the current or changing the dimensions of the
11

solenoid

large magnetic field of uniform

(=) Maria carries out an experiment inside an extremely
density 1.76 T. She uses a copper wire and deforms it from shape 1 to shape 2 in a time
of 42 ms

Shape Shape
1 2
2 =1.7F6T

R =1.7F6T

Area = MArea =
625 cm”
(42 ms later)

105 cm™
Explain wihy a large current flows in the copper wire durimg this deformation._ =1

Explain how you can deduce that this current flows anticlockwise_

Calculate the mean current flowing in the copper wire given that its resistance is
B. 75 > 10242, =1

(i) Halfway through the deformation of the copper wire it is in the position shown below._
Maria claims that in this position, a “motor effect” force of approximate by 200 M owill

act upwards on the length of copper wire shown. Determine whether or not Maria is
21

= o=

correct.
B =1.78T

length 36 cm

R it D

Question taken from Edugas examination paper 842103, November 2020
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