
Fields 27.1 

The force on a charged particle moving in a magnetic field can be computed as the vector sum of the 

forces due to each separate component of the magnetic field. As an example, a particle with charge q is 

moving with speed v in the negative y-direction. It is moving in a uniform magnetic field 

ˆˆ ˆ
x y zB B i B j B k   .  a) What are the x, y, and z-components of the force exerted on the particle by the 

magnetic field?   b) If q < 0 and 0x y zB B B   , find the direction and magnitude of the force in terms 

of |q|, v and Bx.  

  



Fields 27.2 

A plastic circular loop of radius R has a positive charge q is distributed uniformly around the 

circumference of the loop. The loop is then rotated around its central axis, perpendicular to the plane of 

the loop, with angular speed .  If the loop is in a region where there is a uniform magnetic field B 

directed parallel to the plane of the loop, calculate the magnitude of the magnetic torque on the loop.  
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Fields 27.3 

The expression for the torque on a current loop was derived assuming that the magnetic field was 

uniform. But what if B is not uniform? The figure below shows a square loop of wire that lies in the xy-

plane. The loop has corners at (0,0) , (0,L) , (L,0) , and (L,L) and carries a constant current I in the 

clockwise direction. The magnetic field has no z-component but has both x- and y-components: 

0 0ˆ ˆB x B y
B i j

L L
  , where 0B  is a positive constant.  a) Find the magnitude and direction of the 

magnetic force exerted on each of the sides of the loop by integrating equation dF Idl B  . Express 

your answers in terms of the variables B0, L, and I.  b) Calculate the magnitude and direction of the net 

torque on the loop if it is allowed to rotate around the x-axis.  c) Calculate the the magnitude and 

direction of the net torque on the loop if it is allowed to rotate around the y-axis.  d) Is the equation 

B    an appropriate description of the torque on this loop (please discuss)? 

 

 


