Problem A):

Consider the railgun shown below:
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Consider a 1 kilogram projectile that is accelerated using a 10 meter long, 3 cm wide, railgun

with a 1 million amp constant current pulse.

1) Derive an analytic expression for B everywhere in the plane between two infinitely long parallel wires.

For parts 2-5, assume the magnetic field from part 1:
2) Calculate the resulting Lorentz force on the projectile.

3) Calculate the final velocity of the projectile.

4) Is this motion relativistic? For what length rail does the motion first become relativistic (v/c=0.3).

5) Calculate the position-dependence of the back EMF induced in the projectile. What is the

minimum voltage between the rails required to sustain the current pulse?

6) Of course, the magnetic field in a real railgun is not the same as the field between two infinite

parallel wires because the current returns through the projectile. Assuming that the current is

maintained at 1 million amps during the entire launch, calculate the position-dependent magnetic

field that acts on the projectile.
