Physics 2212 G

first (given) last (family) Spring 2022
Name, printed as it appears in Canvas

Quiz
e Print your name and nine-digit Tech ID very neatly in the spaces above. 4 Q
e Free-response problems are numbered I-11I. Show all your work clearly, including all

steps and logic. Write darkly. Blue or black ink is recommended. Do not make any
erasures in your free-response work. Cross out anything you do not want evaluated. Box your answer.

e Multiple-choice questions are numbered 1-8. For each, select the answer most nearly correct, circle it on
your quiz, and fill the bubble for your answer on this front page.

e Initial the odd pages in the top margin, in case the pages of your quiz get separated.

e The standard formula sheet is on the back of this page, which may be removed from the quiz form if you
wish, but it must be submitted.

e If the page for a free-response problem has insufficient space for your work, ask a proctor for an additional
sheet. If you wish this work to be evaluated, put your name on the sheet and make a note on the problem
page, so graders will know where to look for your work.

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

e Your score will be posted when your quiz has been graded. Quiz grades become final after the last class
meeting, Monday, April 25.

Fill in bubbles for your Multiple Choice answers darkly and neatly.
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Nine-digit Tech ID
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Initial:

I. (16 points)A particle is accelerated from rest through a po- M % x w
tential difference, then passes through a region of uniform
magnetic field with magnitude B, which is directed into
the page. It follows a half-circle, as illustrated, and strikes v 5 X
the plate defining the edge of the field. ~ _ou
If the particle has mass m and charge magnitude ¢, at what ] B
time At after entering the field does the particle strike the X % X
plate? Express your answer in terms of parameters defined
in the problem, and physical or mathematical constants. B — 0
X X X
X X X
be— AV —4
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II. (16 points) In the illustrated electric circuit, & = 9.0V, & =12V, Ry = 11Q, Ry = 220, and R3 = 33Q.
What power is dissipated in the resistor Ry?

1. (6 points) In the problem above, let the power dissipated in resistor Ry be Ps. If the emf of both batteries
were doubled, what new power Pj would be dissipated in resistor Ro?

(a) P,=2P,
(b) Py =4P,
(c) P3=P2/4
(d) P3=P

(e) Py =P,/2
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Initial:

ITI. (16 points)A hollow cylindrical conductor has inner radius R;,
and outer radius R,y. It carries a current out of the page
whose density, J, has magnitude

7 RinRou
7] =T (,J)

where r is the distance from the cylinder axis and J, is a con- -
stant. What is the magnitude of the magnetic field at a dis-

tance R’ from the cylinder axis, where R;, < R’ < Rou? Ex-

press your answer in terms of parameters defined in the prob-

lem, and physical or mathematical constants.

Rout

. (6 points) Let your answer to the problem above be B’. What is the magnitude of the magnetic field at a
distance R" = R;,/2 from the cylinder axis?

o
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S

%=

(
(
(
(d) Zero
(
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3. (7 points) The wires shown below are bent into semicircles, connected by a straight wire between their ends.
Wire A is on the left and wire B is on the right, and the two wires are far apart. An electron is located at
the center of each circle (but outside the wires), moving with velocity ¥ in the direction perpendicular to the
straight connecting lines, as shown. Compare the magnitude of the force Fiz on the electron at the center of
wire B, to the magnitude of the force F4 on the electron at the center of wire A.

2

3R

(a) F =2F4/3
(b) Fg = 3F4/2
(c) Fp=4F,/3
(d) Fp=2Fa/9
(e) Fp=9Fy/4 I
A R B
v

=y
<

4. (7 points) The current loop in the figure is shown in cross-section, with current flowing into the page at the
top, and out at the bottom. A permanent magnet is to the left of the loop, with the north end nearest the

loop. If there is a force on the loop from the magnet, what is its direction?

a) There is a force on the loop into the page.
b) There is no force on the loop.

d) There is a force on the loop out of the page. S

N

(
(
(¢) There is a force on the loop to the left.
(
(

e) There is a force on the loop to the right.
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Initial:

5. (7 points) A charge +¢, > 0 moves with velocity ¢ = v# along a line y = +d,z = 0. A second charge —g,
travels with identical velocity ¢ along a line y = —d,z = 0. The two charges pass the origin at the same
instant. When the charges pass the origin, which of the following expressions best describes the magnetic

field at the origin?

(a) +529%2% (out of the page)

(b) —£247 2 (into the page)

(¢) The magnetic field is zero, so it has no direction.
(

(

d) —Le2tg (down the page)

[T

9§ (up the page)

BY
Y

e) +27r

IS

6. (7 points) A long straight wire carries a current out of the page,
as illustrated on the near-right. The small current loop, shown
in cross-section on the far-right, carries a current into the page @\_ Wire
at the top and out of the page at the bottom. The loop is
free to rotate, but not to translate. What is the equilibrium
orientation, if any, of the loop?

©\Wire @ ® ©\Wire

(a) (b)

©\Wire @ ® ©\Wire

(c) (d)

(e) The loop has no equilibrium orientation.

(X)

OMI

VIO,
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7. (6 points) The switch in the illustrated circuit is set to position B R

“b” for a long time, then set to position “a” for a time ¢,, then set ~ W\f\:
back to position “b”. After that, the charge on the capacitor is b c
+
Q= Qe /¢ — I
’ g
where ¢, is the time from returning the switch to position “b”.

What is Q,?

8. (6 points) In the problem above, after the switch is set back to position “b”, the current through the resistor

18
I = Ie /B

where t;, is the time from returning the switch to position “b”. What is I,?
(a) 0

(b) &/R

(c) (E/R)ete/RC

(d) (S/R) (1 _ e—ta/RC) e—ta/RC

(e) (£/R) (1 —et/RC)
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