2021 EM 2

EM2: We consider the setup in the figure below. We have two infinite wires
perpendicular to the plane of this sheet of paper, each with uniform linear charge density
A. The distance between the wires is d. We also have a positive point charge at a distance
“a” along the perpendicular bisector of the line connecting the two wires. This point
charge has mass m, charge ¢ > 0 and an initial velocity v, along the perpendicular

bisector towards the wires.

a) What is the magnitude and direction of the electrical force on the point charge as
a function of the distance to the line connecting the two wires?

b) What is the work done by the electrical forces on the point charge as a function of
the distance to the line connecting the two wires, starting from its initial position?

¢) How large should v, minimally be so that A
the point charge passes the two wires? .
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