
 

Physics 2145  Test 3 Preparation Homework 

 

 

1.Two parallel straight wires of length 50cm are 

0.4cm apart. The left wire carries a current of 2.0A 

toward the bottom of the page. The right wire 

carries a current of 4.0 A toward the top of the 

page, as shown in the figure (not to scale).   

a) Calculate the magnitude of the magnetic field of 

the left wire at the location of the right wire. 

b) What is the direction of the magnetic field of the 

left wire at the location of the right wire? 

c)  Calculate the magnitude of the force the left 

wire exerts on the right wire. 

d) What is the direction of the force the left wire 

exerts on the right wire? 

 

2.  A proton travels with speed v = 4×106 m/s between 

two parallel charged plates as shown in the figure. The 

top plate has negative charge, the bottom plate has 

positive charge. The plates are separated by d=1.0cm and 

are charged by a 200V battery.  

 

a) Derive a symbolic expression and calculate a 

numerical answer for the magnetic field strength that will 

allow the proton to pass between the plates undeflected. 

 

 

b) What is the direction of the magnetic field that allows 

the proton to pass undeflected? 
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3. An electron with speed v = 1.6 x 106 m/s enters a region of uniform magnetic 

field, as shown. It follows a circular path of radius 1mm (and eventually exits the 

field region).  The electron mass is 9.11x10-31 kg. 

a) What is the direction of the uniform magnetic field in the shaded area needed to 

cause the turn?  

Circle one:        

 

b) Calculate the magnitude of the magnetic field required to accomplish this.  

 

4. A horizontal slide wire of mass m and length D and resistance R can slide 

up and down without friction in a vertical conducting frame, as shown. The 

resistance of the frame is negligible. The entire apparatus is in an external 

uniform magnetic field B directed out of the page.   

 

a) The slide wire is released from rest. What is the direction of the induced 

current? 

b) Calculate the induced current when the wire has a speed v. 

 

 

 

5. A square loop of side length L=8 cm has a resistance of 0.2 Ω. It is in a magnetic field that points out of the 

page. The induced current is I= 150mA in the clockwise direction. 

a) Calculate the induced emf. 

b) Is the magnetic field strength increasing or decreasing?  

c) Find the change in magnetic field, ΔB, during a time of 10ms. 
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