Physics 2212G/J Test form Name 5 cl U‘L\QHS

Fall 2016

Test 4 Recitation Section (see back of test):

1) Print your name, test form number (above), and nine-digit student number in the section of the answer
card labeled "STUDENT IDENTIFICATION".

2) Bubble your test form number (ABOVE) in columns 1-3, skip column 4, then bubble in your student
number in columns 5-13.

3) For each free-response question, show all relevant work supporting your answer. Clearly box or underline your final
answer. “Correct” answers which are not supported by adequate calculations and/or reasoning will be counted wrong.

4) For each multiple-choice question, select the answer most nearly correct, circle this answer on your test, and bubble it in on
your answer card. Show all relevant work on your quiz.

5) Be prepared to present your Buzzcard as you turn in your test. Scores will be posted to WebAssign after they have been been
graded. Quiz grades become final when the next quiz is given.

6) You may use a simple scientific calculator capable of logarithms, exponentials, and trigonometric functions. Programmable

engineering calculators with text or graphical capabilities are not allowed. Wireless devices are prohibited.

Numerical Constants:
k=8.99x10° N-m%/C2 e=1.60x10"C m,=9.11x107 kg
&, = 8.85x10™2 CY/N-m? g=9.81 m/s? mpy = 1.67x107% kg
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Our Final Exam will be held during Period 19
Monday, December 12 at 6:00 pm
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The following problem will be hand-graded. _Show all your work for this problem. Make no marks and leave no space on your
answer card for it.

(I (20 points) In the figure at right, two long straight wires carry current perpendicular y
to the xy-plane. The left wire, located at x = 0 carries current / into the page; the p
right wire, located at x = d carries current 2/3 [ out of the page. } . i T
rd
Calculate the magnetic field at the point P, located at coordinates (x,y) = (d,d). <, “ d
Express your answer as a Cartesian vector (using { and f), in terms of the ,
parameters / and d, along with symbols for any necessary physical constants (i.e. do GE’ ,.\l
not substitute any numerical values). A B X
T A [ (] =—)
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The following problem will be hand-graded. Show all your work for this problem. Make no marks and leave no space on your
answer card for it.

[II] (20 points) A long straight conducting cylinder of radius R carries a steady,
non-uniform current. The current density is given by the expression J(r) = ar,
where r is the distance from the center of the wire and a is a positive constant.

(i) Find an expression for the total current flowing in the wire. Express your
answer symbolically in terms of R and a, along with any other required

hematical con S. : '
mat] cal constant: i e

(i) Determine the magnitude of the magnetic field at a distance d = 3/5 R from
the center of the wire.
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The following problem will be hand-graded. Show all your work for this problem. Make no marks and leave no space on your
answer card for it.

[I] (20 points) A solenoid of diameter D and length L has Ng total
windings of wire along its axis. A sinusoidal current is driven through
the solenoid, given by the expression:

I1(t) = I, sin(wt)

Assume that a positive value for I(t) corresponds to a clockwise flow |

cutaway view of solenoid

the left. A circular coil of diameter D/3 having Nc total windings is
placed coaxially within the solenoid.

() Use Faraday’s Law to find an expression for the induced emf in
the coil as a function of time.

(iiy Use Lenz’s Law to determine the direction of the induced current
in the coil at time = 0.
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Question value 8 points L
(1) A solenoid having self-inductance L = .48 H has a rightward-directed current flowing i
through it. At a particular moment in time, the potential difference across the inductor, H{MM\_%
moving from left to right, is AV, = +24 V. What can be said about the current flowing a
through the inductor at this moment? ! >

(a) The current is 2.0 A at this moment, but is increasing as time passes.

- AK +
(b) The current is 50 amps and constantatthismement 9 - . + 3
I(c) The current is decreasing at a rate of S0 amps per second. }

(d) The current is increasing at a rate of 50 amps per second.
(¢) The current is 0.02 A at this moment, but is decreasing as time passes. Ng‘-e_g a+ 'H'JS Momcw‘[ )
dvclor s actmg as
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Question value 8 points 4Q
(2) The switch has been in position 1 for a long time. It is changed to N\ 3
position 2 at =0 s. What is the maximum current through the inductor? +
(@) 7.63mA e 2 pF
(b) 400A T
c) 120mA
Ed; 131 mA i Jiren af“ Pos5« vON a,
€ . N .L
L_C c\\hw?‘ 609‘«}.&5 GSC\.“Q ‘ug CJM”+

- E\ec“'roMﬂguc'(ﬁc_ enerny N 5 couserved’ C);"FUL-‘- (0“$4Wf

30 mH

— wheu T~ = max )4“ encrg 's T tndueten
— 4l t=0 , qL( enery/ TS cqp«.\fcv\

4%* Ue = Uit Oy q
gt = dc@Y-4ce?
_ 66 A
Imuy. = \J—E': E B 0"3 J‘

0
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The next two problems involve the following situation:
Positive point charge A moves with constant velocity along the y-axis. y
Negative point charge B moves with constant velocity along the x-axis. @
Both charges are moving with identical speeds v. @

®

Question value 4 points
At the moment when A4 crosses the origin, what direction is the magnetic ®v

force (if any) exerted by A on B? -B < g X
a .

(@) F,,p is in the negative s=directiom. » Ce®

(b) ﬁonB is zero. MQSMC‘L‘& _C\CU C&UI % A °

(c) F,,p is in the negative y-direction. S -‘o page S ,e Q l“'(( _ P(“ ue a (.J

{(@  Fonp is in the positive y-direction. | °
(¢) F,pp is in the positive x=direction.. a QJ\L of pege " G\.‘atvf Inh[ g ﬁﬂhf_

-~ A
—b ol huge B 34-‘\"’L°1’“3€:"k |
Sor chunge B, (V) = ol gt = +1 (rencsocrs gy = negatie! )

Nﬁgmkc {orce 2 g\ X B ~ (l\.xf-/l;) = 1-3\ =

Question value 4 points - N C[
At the moment when A4 crosses the origin, what direction is the magnetic POSA‘\\I( Y‘AN‘( -\Ov\
force (if any) exerted by B on A?

3 RUR con Goams Hatg

(@) Fypa is zero.

(b) F,p a4 is in the negative x-direction.

-

(¢) F,p 4 is in the positive p-dizeetion.
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Question value 8 points
(5) The loop of wire placed in the uniform magnetic field shown at right
will experience

(a) atorque about the negative sx=axis: = =~ = > (‘M‘OM QNN"A :{L"‘e
w-oncis whil KO

algu 4 “40—(;!,

(b) atorque about the negative z-axis. \

(c) atorque about the positive %-amis: — = ~>

(d) zero torque, because the field is uniform. ,

(e) atorque about the positive z-axis.

Rit coel ¢ for corrent drrectd Aockwime ,Ctow\ PRI Wek
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A AR A

~ ‘ { ° -
T()e\e W a Ere,\é ‘@le(s x “"O“[UC ‘ J
i e o L
et - ~~ 4
— algns U para Rt ovd Rule for I xB
—4ends to_tolate lagp cW tw pege s ‘oo
CW 14 Awe page wneahs tolation /I’ X B"®p'ae,
v 4
arourd —Z axlS
Question value 8 points A N “A
(6) In the figure at right, a copper ring is dropped vertically into a region containing a g
uniform magnetic field directed into the page. The ring enters the field at A and X X X x
departs at C. What will be the direction of the magnetic force on the ring (if any) at
positions A, B, and C (shown in the diagram)? B 13 X : 5 ML
- - > X X X X
(@ Faisup, Fgistp, Fcisup.
= 2 ) G 00 X SR X XX
(b)  Eadsaero, pisTp, Fc is zero.
I o oo X X X X
L(g)_ Faisup, Fpiszero, Fciswp. { L @ ___________
C

(d) ﬁ.g-is-dewn, ﬁ B is zero, ﬁ cis up.
(e) ﬁ'-g-as—down E.B.is.:.\p, ﬁrh—down
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