
Electromagnetism Worksheet Answers: 
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1.6 
The two wires attract if their currents in the same direction. 
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1.7: 
1.  A 

 
2) D 
The rails are essentially two parallel wires carrying current. Since the current in 
these wires flow in opposite (antiparallel) directions, there is a repulsive force 
between them i.e. they are being pushed apart. 
This occurs since the current flowing through each wire produces its own 
magnetic field (right-hand grip rule). As the current flows through the second 
wire it is travelling through the field created by the first, and thus experiences a 
force of repulsion (right-hand slap rule). 
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1.8: 
1) B 
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3) A 

 
 
1.9: 
1) A 
Recall that an electron in a magnetic field is subjected to a force perpendicular to 
its motion. This causes it to move in a circle. 
Apply the right hand rule: 
Your thumb (velocity) points upwards in the direction of the movement of 
positive charge. Because the electron is a negative charge, your thump points 
opposite to the electron's direction of motion. 
Your palm (force) points to the right, since we want to push the electron to the 
right so that it moves in a clockwise circle. 
Your fingers (magnetic field) will be pointing into the page. 
Alternatively, you can use your left hand for negative charges, and place your 
thumb in the direction of the electron's motion, not opposite. This is usually 
inadvisable as you have to be careful to only use your left hand for negative 
charges. 
 
2) C 
Lets consider the direction first. In Question 1, our electron moved upwards and 
moved in a clockwise circle. When it enters the bottom half of the cyclotron, the 
right hand rule (or left hand if you prefer) will show that the magnetic field does 
not have to change direction. As long as the magnetic field in this case is pointing 
into the page, the electron will move clockwise. Answers A and D are incorrect. 
Answers B and C seem like the same thing. Be careful of the wording. But first, 
the Physics. Each time the electron completes a half circle, it crosses the gap and 
accelerates. This means the velocity, v, increases. This alone is sufficient to 
increase the radius of motion, r. It's not necessary increase the magnitude of the 
magnetic field; in fact, if you increased B too much, you would end up decreasing 
the radius of motion. 
 
Additonal Notes 
Looking at the formula, if the velocity of the electron doubled each time it 
crossed the gap, but you quadrupled magnetic field, you would end up with a 
radius that is half the original one. Being able to infer general relationships 
between different variables in a formula is an excellent skill to have in Physics 
questions. It can save time and if neccessary, allow you to make educated 
guesses on questions when time is of the essence. 
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