FORCE ON PARALLEL WIRES HOMEWORK

1. Calculate the force per unit length between two parallel conductors, each carrying a current of 8.0 A, if they are 1.0 cm apart.  (1.3 x 10-3 N/m)

2. What is the maximum equal current in each of two parallel conductors 5.0 m long and 12 cm apart, if the force between them must not exceed 2.0 x 10-2 N?  (49 A)

3. How far from a wire carrying a current of 5.0 A is a second parallel wire with a current of 10 A, if the force between them is 3.6 x 10-4 N/m?  (2.8 x 10-2 m)

4. Calculate the force per metre pushing the two wires in an extension cord apart when 1.0 A of DC current flows, to light a 100 W study lamp.  The separation of the wires is 2.0 mm and the insulation behaves like a vacuum.  (1.0 x 10-4 N/m)

FORCE ON PARTICLES HOMEWORK

1. Determine the magnitude and direction of the magnetic force on a proton moving horizontally to the north at 8.6 x 104 m/s as it enters a magnetic field of 1.2 T, pointing vertically upward.  (1.7 x 10-14 N [E])

2. What is the magnitude and direction of a magnetic field if an electron moving through it at 2.0 x 106 m/s experiences a maximum magnetic force of 5.1 x 10-14 n [to the left] when moving vertically straight up?  (0.16 T [horizontal, towards the observer]

3. Calculate the radius of the path taken by an alpha particle (charge 3.2 x 10-19 C and mass 6.7 x 10-27 kg) injected at a speed of 1.5 x 107 m/s into a uniform magnetic field of 2.4 T at right angles to the field.  (0.13 m)

4. Calculate the velocity of a proton, moving in a circular path of radius 8.0 cm, in a plane perpendicular to a 1.5 T magnetic field.  What voltage would be required to accelerate the proton from rest, in a vacuum?  (1.1 x 107 m/s, 6.9 x 105 V)

5. An airplane flying through the Earth’s magnetic field at a speed of 200 m/s acquires a charge of 100 C.  What is the maximum magnetic force on it in a region where the magnitude of the Earth’s magnetic field is 5.0 x 10-5 T?  (1.0 N) 

