
 

1998B8.  The long, straight wire shown in 

Figure 1 above is in the plane of the page 

and carries a current I.  Point P is also in 

the plane of the page and is a 

perpendicular distance d from the wire.  

Gravitational effects are negligible. 

a.    With reference to the coordinate 

system in Figure 1, what is the 

direction of the magnetic field at point 

P due to the current in the wire? 

 

A particle of mass m and positive charge a is initially moving parallel to the wire with a speed vo when it is at point 

P. as shown in Figure 2 below. 

 
b.    With reference to the coordinate system in Figure 2, what is the direction of the magnetic force acting on the 

particle at point P ? 

c.    Determine the magnitude of the magnetic force acting on the particle at point P in terms of the given quantities 

and fundamental constants. 

d.    An electric field is applied that causes the net force on the particle to be zero at point P. 

i.  With reference to the coordinate system in Figure 2, what is the direction of the electric field at point P that 

could accomplish this? 

ii.  Determine the magnitude of the electric field in terms of the given quantities and fundamental constants. 

 

 

 

 

 

1988B4.  The two long straight wires as shown are perpendicular, 

insulated from each other, and small enough so that they may be 

considered to be in the same plane. The wires are not free to move.   

Point P, in the same plane as the wires, is 0.5 meter from the wire 

carrying a current of 1 ampere and is 1.0 meter from the wire carrying 

a current of 3 amperes. 

a.    What is the direction of the net magnetic field at P due to the 

 currents? 

b.    Determine the magnitude of the net magnetic field at P due to the 

 currents. 

 

A charged particle at point P that is instantaneously moving with a velocity of 106 meters per second toward the top 

of the page experiences a force of 10-7 newtons to the left due to the two currents. 

c.    State whether the charge on the particle is positive or negative. 

d.    Determine the magnitude of the charge on the particle. 

e.    Determine the magnitude and direction of an electric field also at point P that would make the net force on this 

moving charge equal to zero. 



1979B4.  Determine the magnitude and direction of the force on a proton in each of the following situations. 

Describe qualitatively the path followed by the proton in each situation and sketch the path on each diagram.   

Neglect gravity. 

a.    The proton is released from rest at the point P in an electric field E having intensity 104 newtons per coulomb 

and directed up in the plane of the page as shown below.  

 
b.    In the same electric field as in part (a), the proton at point P has velocity v = 105 meters per second directed to 

the right as shown below. 

 
c.    The proton is released from rest at point P in a magnetic field B having intensity 10-l tesla and directed into the 

page as shown below.  

x       x       x       x       x       x 

x       x       x       x       x       x 

x       x       x       x       x       x 

x       x       x       x       x       x 

x       x       x       x       x       x 

B 

P 

 
 

d.    In the same magnetic field as in part (c), the proton at point P has velocity v = 105 meters per second 

 directed to the right as shown below. 
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