
Physics 2145 Homework #10: Magnetic field and force 

 

1. The magnetic field at the center of a 1cm diameter loop is 2mT. What is the current in the 

loop? 

2. Two concentric loops carry currents in opposite directions. Loop 1 of radius 5cm carries a 

clockwise current of 10A. Loop 2 of radius 8cm carries a counter-clockwise current of unknown 

magnitude. The total magnetic field at the center is zero. Calculate the current in loop 2. 

 

3. Calculate the magnetic field at the center of the loop in the figure. 

 

 

 

 

4. Two parallel long straight wires carry 2 A currents to 

the right. Find magnitude and direction of the net 

magnetic field at points 1, 2, and 3. 

 

 

 

 

5. An electron travels with speed 1.5×107 m/s between two 

parallel charged plates. The plates are a distance 1.0cm apart 

and are charged to some potential difference. A magnetic field 

of magnitude 4×10-3 T is directed perpendicular to the 

electron’s motion and perpendicular to the direction of the 

electric field. 

a) Derive a symbolic expression and calculate a numerical answer for the potential difference 

between the plates for which the electrons emerge undeflected. 

b) What is the direction of the magnetic field that allows the electron to pass undeflected? 

 

 

6. An electron with speed of v = 1.5×107 m/s moving to the right enters a region of uniform 

magnetic field B1 = 2 T directed out of the page.  

a) Derive a symbolic expression and calculate a numerical value for the radius of the orbit of the 

electrons. 

b) What is the direction of the initial deflection of the electron?  

 

7. A particle with charge magnitude e and a speed of 2.5×105 m/s enters a region of uniform 

magnetic field of magnitude 0.4T and follows a circular path with radius 0.2m. Derive a 

symbolic answer and calculate a numerical value for the mass of the particle. 


