St John Baptist De La Salle Catholic School, Addis Ababa

Homework 5
3rd Quarter

Aaron GK
March 31, 2023

Notes, and use of other aids is allowed. Read all directions carefully and write your answers in the
space provided. To receive full credit, you must show all of your work. Cheating or indications
of cheating and similar answers will be punished accordingly.

Information
e The homework is due on Friday, March 31.

e You should Work on it in groups and consult me if you have any questions. Cheating within groups is
unacceptable.

e For purposes of neatness and simplicity of grading, you should do the homework on an A-4 paper.

Questions

1. Use the right hand rules to show that the force between the two loops in the figure below is attractive if the
currents are in the same direction and repulsive if they are in opposite directions.

A

2. Calculate the magnetic field strength needed on a 200-turn square loop 40.0 cm on a side to create a maximum
torque of 1600 N'm if the loop is carrying 15.0 A.

(a) At what angle is the current loop when the torque loop 80% of the maximum?
(b) What about 50% of the maximum?

3. Why do we add a ferromagnetic material inside of a solenoid? What changes does it bring?

4. The force on the rectangular loop of wire in the magnetic field in the figure below can be used to measure field
strength. The field is uniform, and the plane of the loop is perpendicular to the field.
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(i) What is the direction of the magnetic force on the loop?

(ii) If a current of 8.00 A is used, what is the force per unit magnetic field on the loop?

(iii) What is the net torque on the loop?

5. Show that the Hall emf induced during the motion of a conductor in a perpendicular magnetic field is perpendicular
to both the magnetic field and the velocity of the conductor.

Advanced Problems

6.

(a) A pendulum is set up so that its bob swings between the poles of a permanent magnet as shown in the figure
above. What is the magnitude and direction of the magnetic force on the bob at the lowest point in its
path, if it has a positive 0.80uC charge and is released from a height of 25.0 cm above its lowest point? The

magnetic field strength is 10.50 T.

(b) What is the acceleration of the bob at the bottom of its swing if its mass is 50.0 grams and is hung from a

flexible string?

7. One of the important applications of the magnetic force is in Magnetohydrodynamics. Discuss what it is and what

its uses are.

8. The Dutch (Nederlands) for a Microwave is ”Magnetron”. Research and explain why the word magnetron makes

sense.



