
Physics 2145 Homework #12: Electromagnetic Induction 

 

1. A 20 cm long metal rod is pulled along two frictionless 

conducting rails at constant speed of 5 m/s. The rails have 

negligible resistance, and the rod has a resistance of 0.5Ω. 

a) Calculate the current induced in the rod. 

b) Is the current clockwise or counter clockwise? 

c) What is the direction of the force the magnetic field exerts on 

the rod?  

d) Calculate the force the magnetic field exerts on the rod. How big is the force with which you 

have to pull the rod to move it at constant speed to the left? 

e) Calculate the electrical power dissipated in the rod. 

f) Calculate the mechanical power put into moving the rod at constant speed. 

 

 

2. A horizontal slide wire of mass m and length L 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 emf when the wire has a speed v. 

c) Calculate the induced current when the wire has speed v. 

d) What is the direction of the magnetic force on the wire? 

e) Calculate the magnitude of the magnetic force on the wire. 

 

3. A circular loop of 4.0 cm diameter with a resistance of 0.5Ω lies in 

the plane of the paper as shown, A magnetic field points out of the page. The loop 

has an induced current of 200 mA in the counterclockwise 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. 

d) Calculate the magnitude of the induced magnetic field at the center of the loop. 

 

4. A square loop of side length 8cm with a resistance of 0.4Ω lies in the plane of the paper. A 

magnetic field is directed into the paper. The magnetic field decreases at a rate of 2T/s.  

a) Calculate the induced emf and the induced current in the loop. Is the current clockwise or 

counter-clockwise? 

b) The loop is now turned so that its plane is perpendicular to the paper. How big is the induced 

current? 
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