E&M
Problem 1:
A long, thin, vertical wire has a net positive charge λ per unit length. In addition, there is
a current I in the wire. A charged particle moves with speed u in a straight-line trajectory,
parallel to the wire and at a distance r from the wire. Assume that the only forces on the
particle are those that result from the charge on and the current in the wire and that u is
much less than c, the speed of light.
Suppose that the current in the wire is reduced to I/2. Which of the following changes,
made simultaneously with the change in the current, is necessary if the same particle is to
remain in the same trajectory at the same distance r from the wire?
(A) Doubling the charge per unit length on the wire only
(B) Doubling the charge on the particle only
(C) Doubling both the charge per unit length on the wire and the charge on the particle
(D) Doubling the speed of the particle
(E) Introducing an additional magnetic field parallel to the wire
Problem 2:
The particle is later observed to move in a straight-line trajectory, parallel to the wire but
at a distance 2r from the wire. If the wire carries a current I and the charge per unit
length is still λ , the speed of the particle is
(A) 4u (B) 2u
(C) u
(D) u/2 (E) u/4

Problem 3:

Problem 4:
Which of the following occurs as the temperature of a current-carrying wire increases?
(A) The resistance decreases because thermal energy frees more electrons.
(B) The resistance increases because the wire expands and gets longer.
(C) The resistance decreases because the electrons move faster.
(D) The resistance increases because the free electrons collide more frequently with the metal
atoms.
(E) The resistance does not change.

Problem 5:

Problem 7:
Equal charges of value -Q each are
arranged at the eight vertices of a nonconducting skeleton cube of side ‘a’. If a
point charge +Q is placed at the center
of the cube, the electrostatic force
exerted by the eight negative charges on
the positive charge at the centre is
(A) Q2/3πε0a2
(B) 4Q2/3πε0a2
(C) 8Q2/3πε0a2
(D) 16Q2/3πε0a2
(E) zero

Problem 6:

Problem 8:

Problem 9:

Problem 12:

Problem 13:
Problem 10:

Problem 11:

Problem 14:
When the number of turns in a coil is
made 2.5 times the original number
without changing the area, the self
inductance increases by a factor of
(A) 2.5
(B) 5
(C) 6.25
(D) 1.25
(E) 10

Problem 15:

