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Question TitleQuestion TitleMagnetism Problems I

An electron's trajectory upon entering a uniform magnetic 
field is as shown (by the red arrow) in the diagram.
Which of the following could be a proton's trajectory upon
entering an identical magnetic field with the same 
velocity?



A.

B.

Question Title

C.

D. None of the options
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Answer: C

Justification: Note that the proton and electron are under 
identical conditions (magnetic field, initial velocity, magnitude of 
charge), except for the sign of their charge and their mass. Since 
the electron is deflected downward, then the proton would be 
deflected upward. Now, we need to determine the radius of the 
proton's trajectory relative to the radius of the electron's trajectory.

Since the mass of a proton is larger than the mass of an 
electron (almost 2000x larger), the radius of proton's 
trajectory will be much larger than the electron's trajectory 
radius.

Thus, C is the correct answer. More details in the next slide.



Question TitleQuestion TitleSolution continued

More details:  We know that a charged particle in a magnetic field 
travels in circular motion, i.e. 𝐹𝐹 = 𝑚𝑚 𝑣𝑣2

𝑅𝑅
. We also know the Lorentz 

Force acting on a particle, 𝐹𝐹 = 𝐵𝐵 𝑞𝑞 𝑣𝑣, when the magnetic field is 
perpendicular to the velocity of the particle. In our case, the only 
force acting on the proton is the magnetic force, which is 
responsible for the centripetal force experienced by the proton.

Thus, 𝐹𝐹 = 𝑚𝑚 𝑣𝑣2

𝑅𝑅
= 𝐵𝐵 𝑞𝑞 𝑣𝑣 → 𝑚𝑚 𝑣𝑣

𝑅𝑅
= 𝐵𝐵 𝑞𝑞 → 𝑅𝑅 = 𝑚𝑚 𝑣𝑣

𝐵𝐵 𝑞𝑞

Since, 𝑣𝑣𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑣𝑣𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 and | 𝑞𝑞𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝| = | 𝑞𝑞𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 |, then after 
simplification, 𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
= 𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝑚𝑚𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
> 1 → 𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 > 𝑅𝑅𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝.

Thus, C is the correct answer.



Below is a diagram of 2 circular magnets with North and 
South poles labelled. If you placed two compasses at points 
A and B, how would they look like?

Note: The red arrow on the compass has
a "North“ magnetization, while the black arrow
has a "South" magnetization. 

Question TitleQuestion TitleMagnetism Problems II



A. C. E.

B. D.

Question TitleQuestion TitleMagnetism Problems II (cont.)



Question TitleQuestion TitleSolution

Answer: B

Justification: Since the compass' red arrows have a "North" 
magnetization, they align themselves with the magnetic field and 
point toward the South pole. This looks like the following:

Thus, B is the correct answer.



Note, magnetic field lines are invisible,
however we can detect them using
iron filings or compasses. Simple
drawings can be used to show
magnetic field lines. In general,

• Arrows are used to show the
direction of magnetic field lines.

• Magnetic field lines emerge
out of N (north pole) and go
into S (south pole). 

• Magnetic field lines are
concentrated at the poles,
indicating the strength of the field at the poles.

Question TitleQuestion TitleSolution continued

http://www.bbc.co.uk/education/guides/zxxbkqt/revision/2



Below is a diagram of 2 circular magnets with North and 
South poles labelled. If you placed two compasses at points 
A and B, how would they look like?

Note: The red arrow on the compass has
a "North“ magnetization, while the black
arrow has a "South" magnetization. 
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Question TitleQuestion TitleMagnetism Problems III (cont.)

A. C. E.

B. D.



Answer: E

Justification: Magnetic field lines are drawn from North to South, 
so the magnetic field diagram for this arrangement will look like:

Question TitleQuestion TitleSolution



Since the compass' red arrows have a "North" magnetization, they 
align themselves with the magnetic field and point toward the 
South pole. This looks like the following:

Thus, E is the correct answer.

Question TitleQuestion TitleSolution continued
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