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Physics 122: Practice Problem of the Day

Problem #20: A moving line of charge
Saturday, April 6, 2009
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An infinitely long thin line of charge with linear charge density λ0 is moving with constant
velocityv0 in thex direction (alonĝi) as shown above. There is also a single motionless negative
point charge of strength−Q0 located a distanced from the line as shown.

Part (a) What is the magnitude and direction of the electric field at point P? Write down your
answer as avector using the coordinate system shown (x points right,y points up andz points out
of the page.)

Part (b) What is the magnitude and direction of the magnetic field at point P, again please use
vector notation.

Part (c) If a positive point chargeqp with velocity~vp = vpk̂ is found at positionP What is the
magnitude and direction of the net force on P due to the electric and magnetic fields?


