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Collaboration is not allowed. You will have 25 minutes 
to download this PDF, solve, take pictures, AND up-
load this exam to Gradescope. You will have an addi-
tional 5 minute buffer in case technological issues arise. 
 
A negatively charged particle of mass 3 g has a net 
charge of -0.0023 C. Plots of the x and y velocities of 
the particle are shown in the graphs. Its velocity in the 
z direction is zero. On the graph, velocities are given in 
units of mm/s and time is given in seconds. The parti-
cle is travelling in uniform circular motion caused by an 
external magnetic force acting on it. There are no other 
forces acting on the particle. 
 
(a) (2 pts) What is the period of the particle’s uniform 
circular motion? 
 
 
 
 
 
(b) (4 pts) What direction does the external magnetic field point? Explain your reasoning. (hint: draw a dia-
gram that shows the particle’s motion and correlates locations with times on the graph) (hint #2: this is 
NOT the magnetic field created by the particle) 
 
 
 
 
 
 
 
 
 
(c) (4 pts) What is the strength of the external magnetic field which exerts the force on the particle? (hint: 
what is the speed, not velocity, of the particle as it travels in a circle?) 
 
 
 
 
 
 
 
 
 
 
 


