Questions on Electromagnetism

These questions concern a moveable “search” coil of 100 that is placed at right angles to a uniform magnetic field between two coils  each with a diameter  of 30cm. The coil is connected to a sensitive voltmeter of effectively infinite resistance





The coil is pulled down sharply at right angles to the field. The coil emerges from the uniform field in 0.5s. A magnetic north pole is induced on the left hand side of the coil (the visible face) during this process. A maximum e.m.f. registered at the voltmeter is 25mV.
1) On the diagram draw lines to represent the magnetic field lines of the uniform field indicating their direction.

2) Write down Faraday’s law of electromagnetic induction.

______________________________________________

3) Calculate the magnetic flux of the uniform field.
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

4) Calculate the strength of the uniform field

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

5. In a second run, the experimenter pulls the coil from the field twice as quickly. Calculate the e.m.f. that will be registered by the voltmeter.
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

6. What would be the effect on the e.m.f generated in the search coil (in your answer to 5) if the diameter of the large coils was halved but time taken to remove the search coil was unchanged?
7. The diagram shows a stream of electrons which passing through the hole in the anode of an electron gun emerge into a uniform perpendicular magnetic field.
1. What is the shape of the curve traced by the electrons?
____________________________________________________________________

2. What is the direction of the magnetic field?

_____________________________________________________________________

3. Write down a formula that relates the force on the electron to the magnetic field strength.

________________________________________________________________________

4. Show that  
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 .     Where e is the electronic charge, m is the mass of the electron, B is the strength of the magnetic field, v is the velocity of the electrons and r is the radius of the path of the electrons.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

5. What name is given to the ratio e/m?

________________________________________________________________________

6. The radius of the path of the electrons is measured as 30cm. The field strength is0.01T.
Calculate the velocity of the electrons.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

7. The cyclotron was developed to accelerate electrons in circular paths.

The Diagram shows the two D’s of a cyclotron and a source of positive ions S
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1.mpete the diagram to show 


a)the power supply to the cyclotron 


b) the path of the particles through it.


c) two positions where the acceleration of the particles is increased


d) the position of the target








2.e frequency of the alternating supply is independent of the radius of the path through the Ds of the cyclotron. Show this to be the case





Increasing amounts of energy into the cyclotron do not always produce a corresponding increase in velocity of the charged particles. State TWO reasons for this.
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