Version Quiz #4 Form #425 Name:

A Physics 2212 G Spring 2018 Recitation Section:

Print your name, quiz form number (3 digits at the top of this form), and student number (9 digit Georgia Tech ID
number) in the section of the answer card labeled “Student Identification.”

Bubble the Quiz Form Number in columns 1-3, skip column 4, then bubble your Student Number in columns 5-13.

Free-response questions are numbered I-111. For each, make no marks and leave no space on your card. Show all your
work clearly, including all steps and logic. Box your answer.

Multiple-choice questions are numbered 1-7. For each, select the answer most nearly correct, circle this answer on
your quiz, and bubble it on your answer card. Do not put any extra marks on the card.

Turn in your quiz and answer card as you leave. Your score will be posted when your quiz has been graded. Quiz
grades become final when the next quiz is given.

You may use a calculator that cannot store letters, but no other aids or electronic devices.

. (16 points) The circuit shown has an emf &£, three resistors with
resistance R, and one resistor with resistance 3R. What is the
current through the resistor with resistance 3R? Express your an- + 3R

swer in terms of parameters defined in the problem, and physical & — R R
or mathematical constants.
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I1. (16 points) An infinite straight hollow wire has inner radius R and
outer radius 2R, as illustrated. Its current density, J_; is directed into
the page and has a magnitude that varies with distance r from the
center according to

R2
J=Jy—
where J, is a positive constant. Find the magnetic field magnitude at ‘

a point P which is a distance 3R/2 from the center, in terms of param-
eters defined in the problem, and physical or mathematical constants.

1. (6 points) In the problem above, what is the direction of the magnetic field at the illustrated point P?

- (
(a) To the right (toward the center).
(b) Up the page.
(c) Down the page.
(d) To the left (away from the center).
(e) There is no direction, as the magnetic field magnitude is zero.
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2.

111

(6 points) A positively-charged particle is accelerated from rest through a po-
tential difference, then passes through a region of uniform magnetic field with
magnitude B. It follows a half-circle, as illustrated, and strikes the plate defin- B#0
ing the edge of the field.

What is the direction of the magnetic field?

(a) In to the page.
(b) Down the page.
(¢) Out of the page.
(

(

d) Toward the left.
e) Up the page.

potential
difference

Sero —4

(16 points) The particle in the problem above has mass m, charge magnitude ¢, and enters the magnetic
field with speed v. At what time At after entering the field does the particle strike the plate? Express your
answer in terms of parameters defined in the problem, and physical or mathematical constants
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3. (8 points) The switch in the illustrated circuit is set to position L4 MM
“b” for a long time, then set to position “a” for a time ¢,, then set b
back to position “b”. After that, the current through the resistor + C

1S gre— = =

I = Ioe—tb/RC pe— -1

where ¢, is the time from returning the switch to position “b”.
What is 1,?

(a) 0

(b) €/R

(c) (£/R) (1 —e1a/RC)
(d) (E/R)ete/RC

4. (8 points) Resistors R; through Rs in the illustrated circuit carry currents I; through I, respectively. Let
the positive direction of current flow be left to right through all the resistors. Which equation is a valid
expression of Kirchhoff’s Loop Law?

(a) +& —IoRy + I3R3 — IsRs — &, =0 M

(b) +& — IsRs — LRy — & + 1Ry =0 Rs

() +&1 —IsRs + 4Ry + I;Ry — I3R3 =0 Rg

(d) +& — bRy — bRy + &+ 1R =0 R

(e) +& —IsR3 — 4Ry +E— 1R =0 ‘a..“
L
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5. (8 points) A square wire loop lies in the plane of the page, carrying a counterclockwise current. A uniform
magnetic field is directed to the right, as illustrated. What effect does the net torque, if any, have on the
loop?

v

(a) The net torque lifts the right side of the loop out of the page. ( —
(b) The net torque rotates the loop counterclockwise.

(¢) The net torque lifts the top of the loop out of the page.
(

(

v

v

d) The net torque lifts the left side of the loop out of the page. Iy B
e) There is no effect, as the net torque is zero.

v

v

v

v

v

v

v

6. (8 points) A current I flows counterclockwise around a loop constructed of two quarter-circle arcs joined as
shown. The inner arc has radius R; and the outer arc has radius R,. What is the direction of the magnetic
field at point P, the center of the arcs?

(a) To the right.

(b) Into the page.

(¢) Up the page.

(d) Out of the page.

(e) No direction, as magnitude is zero.
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7. (8 points) The illustrated slab is metal, so the charge carriers are electrons. It lies in a uniform magnetic
field and conventional current flows through it to the right (in the +y direction). The visible front face is at
lower electric potential than the hidden back face. In what direction does the magnetic field point?

(a) +x
(b) The situation described is impossible.
(¢) —=
(d) ==z
(€) +2
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