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Useful constants: Electron charge, e = -1.6 x 10-19 C 
 
Answer all problems in the space provided. 
 
 
 
 
 
 

1- An electron with an initial speed Vo = 4 x 106 m/s and moving in the y-direction 
enters a uniform magnetic field at point “a” (see the figure).  Determine the 
magnitude and direction of the magnetic field that will cause the electron to 
follow the circular path shown in the figure.                   (20 points) 
(Note:  the distance from “a” to “b” is 10 cm and is the diameter of the circular 
path.) 
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2- The switch in the circuit shown has been in position A for a long time. If at time   
t = 0  the switch is moved to position B, find the charge on the capacitor at time     
t = 1 second.                      (15 points) 

 
A  R1 = 100 kΩ 

 
             
           ε =  20V       B 
 
           R2 = 200 kΩ 

100 µF  
 
 
 

Charging: 2000oQ c Cε µ= =  
 

Discharging:  ( )1 2 30R R C sτ = + =  
      Q =  Qo  e-t/τ  = 2000 µe-1/30

          = 1934.4  µC  
 
 
 
 
3- A conducting wire of non-uniform thickness is placed on the x-axis as shown in 

the figure. The wire’s diameter at x = 0 is 4 mm, and its diameter at x = L is         
2 mm. If the current at x = 0 is 2 A, find:        (20 points) 
  

a) The current density, J, at x = 0. 
b) The current, I, and the current density, J, at x = L. 
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4- For the circuit shown, determine: 

a) The currents I2 and I3 given that I1 = 0.93 A. 
b)   Find the potential difference (VB – VA).   (25 points) 
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5- A circular loop of radius 10 cm consists of 50 turns and carries a current of 2 A. 

The loop is placed in the xy-plane with the current running counter-clockwise, as 
shown in the figure.       

a) Determine the magnitude and direction of the magnetic dipole moment, µ . 
b) If the loop is subjected to an external magnetic field  B = (2 i) Tesla, find 

the magnitude and direction of the torque, τ, experienced by the loop. 
c) Specify the axis about which the loop will rotate.                 (20 points) 
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