Physics 102 Exam 2 Fall 2014

Last Name: First Name Network-1D

Discussion Section: Discussion TA Name:

Turn off your cell phone and put it out of sight.
Keep your calculator on your own desk. Calculators cannot be shared.
This is a closed book exam. You have ninety (90) minutes to complete it.

1. Use a #2 pencil. Do not use a mechanical pencil or pen. Darken each circle
completely, but stay within the boundary. If you decide to change an answer, erase
vigorously; the scanner sometimes registers incompletely erased marks as intended
answers; this can adversely affect your grade. Light marks or marks extending outside the
circle may be read improperly by the scanner. Be especially careful that your mark covers
the center of its circle.

2. You may find the version of this Exam Booklet at the top of page 2. Mark the
version circle in the TEST FORM box near the middle of your answer sheet. DO THIS
NOW!

3. Print your NETWORK ID in the designated spaces at the right side of the answer
sheet, starting in the left most column, then mark the corresponding circle below each
character. If there is a letter "0™ in your NetID, be sure to mark the "o0" circle and not the
circle for the digit zero. If and only if there is a hyphen "-" in your NetID, mark the
hyphen circle at the bottom of the column. When you have finished marking the circles
corresponding to your NetID, check particularly that you have not marked two circles in
any one of the columns.

4. Print YOUR LAST NAME in the designated spaces at the left side of the answer
sheet, then mark the corresponding circle below each letter. Do the same for your
FIRST NAME INITIAL.

5. Print your UIN# in the STUDENT NUMBER designated spaces and mark the
corresponding circles. You need not write in or mark the circles in the SECTION box.

6. Sign your name (DO NOT PRINT) on the STUDENT SIGNATURE line.

7. Onthe SECTION line, print your DISCUSSION SECTION. You need not fill in
the COURSE or INSTRUCTOR lines.

Before starting work, check to make sure that your test booklet is complete. You should
have 10 numbered pages plus three (3) Formula Sheets following these instructions.

Academic Integrity—Giving assistance to or receiving assistance from another
student or using unauthorized materials during a University Examination can be
grounds for disciplinary action, up to and including dismissal from the University.
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This Exam Booklet is Version A. Mark the A circle in the TEST FORM box near the
middle of your answer sheet. DO THIS NOW!

Exam Grading Policy—
The exam is worth a total of 106 points, composed of three types of questions.

MC5: multiple-choice-five-answer questions, each worth 6 points.
Partial credit will be granted as follows.

(a) If you mark only one answer and it is the correct answer,

you earn 6 points.

(b) If you mark two answers, one of which is the correct answer,
you earn 3 points.

(c) If you mark three answers, one of which is the correct answer,
you earn 2 points.

(d) If you mark no answers, or more than three, you earn 0 points.

MC3: multiple-choice-three-answer questions, each worth 3 points.
No partial credit.

(a) If you mark only one answer and it is the correct answer,
you earn 3 points.
(b) If you mark a wrong answer or no answers, you earn 0 points.

MC2: multiple-choice-two-answer questions, each worth 2 points.
No partial credit.

(a) If you mark only one answer and it is the correct answer,
you earn 2 points.
(b) If you mark the wrong answer or neither answer, you earn 0 points.

Some helpful information:
*  Areminder about prefixes: p (pico) = 102 n (nano) = 10°°; p (micro) = 10°°;
m (milli) = 10%; k (kilo) = 10™; M or Meg (mega) = 10*®; G or Gig (giga) = 10™.
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PHYS 102 Exams FALL 2014 Exam 2 (A) October 2014

1) A single resistor is made by attaching two blocks of different materials to two

conducting plates, as shown in the figure. The two blocks have identical cross
sectional areas 4 = 1.5 x 10°? m? and identical lengths L = 0.1 m. The materials have
different resistivities: p; = 3 x1078Q - m and p, = 5 x1073Q - m. What is the total
resistance R of the combined element?

a. R = 42 uQ
b.R =13 uQ
c.R=353uQ
d.R=0.83 uQ
e.R=21uQ
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The next two questions pertain to the situation described below.

The parallel plate capacitor shown in the figure

is charged by a 6 V battery. The plate separation +Q |
is d = 5 c¢m, and the surface area of each plate is A +
A =500 cm’ v - - oY
cm . 'Q -
plate area A

2) What is the resulting magnitude of the charge Q stored on each plate of the capacitor?

a. 0 = 0.0015 nC
b.0=13nC
c.0=0.11nC

d. 0 =0.053nC
e. 0 =0.003 nC

3) If the capacitor had included a dielectric material with dielectric strength x placed between the two plates,
how would the energy stored in the capacitor change?

a. The energy stored would increase by a factor of k.
b. The energy stored would decrease by a factor of k.
c. The energy stored would be the same.
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The next three questions pertain to the situation described below.

A group of resistors are connected to a /2 V battery in the configuration shown in the figure, with ammeter
probes placed at several locations as well. The resistance of the first element is R| = 2 Q.

R, R, =4R, probe 2

probe 1

—@—c R; =R, | *—

R = 2R,
+12V t— + —AAN @

R,=R;=R,/2

4) What is the equivalent resistance Rg¢p of the total configuration?

a. REQ =444 Q
b. REQ =20Q
c.Rgp =3.33Q
d. Rgp = 0.3 Q
C. REQ =]15Q

5) Which statement best describes the measurements of current made at the locations of ammeter probes 1
and 47

a. The current at point 1 would be larger than at point 4.
b. The current at point 4 would be larger than at point 1.
c. The currents would be equal.

6) Which statement best describes the measurements of current made at the locations of ammeter probes 2
and 3?

a. The current at point 3 would be larger than at point 2.

b. The currents would be equal.
c. The current at point 2 would be larger than at point 3.
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The next three questions pertain to the situation described below.

Mass spectrometers often contain a device called a velocity selector, which consists of a chamber with
perpendicular £ and B fields. The magnitudes of the fields are such that only particles with speed

vy = 1 X 10°mls travel along a straight line trajectory b through the opening at the far end of the chamber.

-
-
-

. B S L > b

~——
-
-

7) Given the E field pointing up, which direction of the B field would give the observed trajectory b? You
may assume that the particle charge Q is positive.

a. out of the page

b. to the right

C. to the left

d. into the page

e. the B field is zero

8) Does your answer to the previous problem change if the charge QO is negative?

a. No
b. Yes

9) As shown in the figure, two other particles travel along the dotted trajectories a and c. Which of the
following statements must be true? Again assume Q is positive.

a. v, > Vv, > V.
b.v, =v, =,
C.Va<Vb<VC
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The next two questions pertain to the situation described below.

Consider a beam of identical particles with the same charge O and mass m travelling along the dotted
trajectories as they enter a region containing a uniform B field pointing into the page.
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10) What is the sign of the charge of the particles?

a. negative
b. the sign cannot be determined
C. positive

11) Particles moving along which trajectory have the largest speed?

a. trajectory c
b. trajectory a
C. trajectory b
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The next three questions pertain to the situation described below.

Consider the following circuit: Ry = 10 Q, Ry =8 Q, Ry =3Q, ¢y =17V and &, = 8 V. Initially the switch
is open.

A

,1 I\
S
1
”3
B

R

P —

12) You connect a voltmeter at points 4 and B in the circuit. What is the electric potential difference,
AVyp = V4— Vp, measured between those points?

a. AVAB =12V
b. AVap =17V
C. AVAB =9V

13) Now the switch is closed. Using the same voltmeter as above, you measure the electric potential
difference AV p = V4— Vg = 3.33 V. In which direction does the current flow through resistor R3?

a. no current flows
b. up
c. down

14) What is the current /; through resistor R, after the switch is closed?

a.l; =084
b.l} =1.74
c.ly =144
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The next three questions pertain to the situation described below.

Consider the following RC circuit: Ry = 3 kQ, Ry, = 6 kQ, C = 0.4 uF, and € = 9 V. Initially the capacitor is
uncharged. At some time, the switch is closed.

S

/ batt 4
+

f S—

|
1
o
O

R

—AWV

15) What is the current out of the battery, I;,;, immediately after the switch is closed?

a. Iball =1 mA
b. Ibazz = 3 mA
C. Ibatl =1.5mA
d. lpa = 0 mA

C. Ibatl - 22 mA

16) What is the current out of the battery, ., a long time after the switch is closed?

a. Ibatt =1.5mA
b. Ipar =22 mA
C. Ibatt =0 mA
d. Ibatt =3 mA
e. lpa = 1 mA

17) How much time does it take for the charge QO to decrease to 50% of its initial value after the switch is
re-opened?

a. tsoq =1.7 ms
b. 1509 =0.83 ms
C. tsoq, =2.5 ms
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The next three questions pertain to the situation described below.

N

. \4
Top view

Frontview

A rectangular loop of length L = 0.445 m and width W = 0.285 m carries a current / = 3.9 A4 is exposed to a
uniform magnetic field of magnitude B = 5.5 T, as shown in the figure.

18) What is the magnitude of the force experienced on wire segment AB?

a.Fyp=2.09N
b.Fyp =326 N
c. Fyp=9.55N
d F4p=897N
e. Fyp=5.74 N

19) What is the magnitude of the torque exerted on the loop?

a.2.56 Nm
b. 1.06 Nm
c.0.93 Nm

20) As seen from the front, in which direction will the loop rotate?

a. Counterclockwise
b. Clockwise
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The next three questions pertain to the situation described below.

Three long, straight wires, are
arranged as shown in the figure:

a=35m,b=2mand0=30° Each
wire carries a current / = 8.8 A

I a a I

21) Which vector best represents the direction of the total magnetic field at the origin due to the three wires?

/T N

Figure A FigureB FigureC  FigureD FigureE

a. Figure B
b. Figure C
c. Figure D
d. Figure E
e. Figure A

22) What is the magnitude of the total magnetic field at the origin, Bz, , due to the three wires?

a. Biota1=9.76 x 107 T
b. Biorar= 124 x 100 T
¢. Biota1= 134 x 100 T
d. Biprr=1.75x 100 T
e. Biora=1.89x 10° T

23) What is the direction of the net force on one meter of Wire 3 due to the other two wires?

. +x-direction
0

. +y-direction
. -y-direction
. -x-direction

[N =T eI © pi -
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The next two questions pertain to the situation described below.

A bar magnet sits at an angle & = 50° in a magnetic field as shown. Assume the bar magnet is a magnetic
dipole.

B
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v
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24) When the magnet is aligned with the magnetic field Uy, = -1.5J. What is the torque 7 experienced by
the magnet in the figure above.

a.t=179Nm
b.t=0964 Nm
c.t=1.15Nm

25) If the magnetic field has strength 1Bl = 0.8 T, what is the magnetic moment of the bar magnet?

apu=188A -m
b.u=0919A -m?
cu=12A-m

du=144A-m?
e n=0.771A -m

10 0of 10



Physics 102

Formula Sheet FA2014
Kinematics and mechanics:
x:x0+v0t+1at2 V=V, +at V2 =V +2aAX
2
F=ma a, = v
[
1 5 p2
E.: =K.E.+P.E. KE==mv-=— p=mv W, = Fd cosé
2 2m
Electrostatics:
k
Flzzﬁ _F Um:kfﬂ v=Y W, =—AU =W,
r Jdo r Jo
Point charge: E= k—g V= %
r
Electric dipole: p=qd Ty = PESING Uy, =—PEcosd
Resistance:
R E\T/ I = % Physical resistance: R = pL
2
PoIv=12R= Ry =R +R,+:-- .11,
R Re R R,

Capacitance:

Cs= Q Parallel plate capacitor: C = KSOA, E= g, V =Ed
V d g, A4
2
UC=1QV=1CV2=1Q— Co=C,+Cy+--- 1.1,
2 2 2 C C G G
Circuits:
ZAVZO zlinzzlout
at)=q.t—e"'") q(t) = goe ™" 1) =1ge™" 7=RC
Magnetism:
F = quBsin® r =m—E‘;’ F,.. = ILBsing Toop = NIABSIN g
q
Magnetic dipole: w= NIA Typ = UBSINQ Uy, =—uBCosg
|
Buire =fo BsoI :/“Onl

2xr



Physics 102 Formula Sheet FA2014
Electromagnetic induction:
e=— Ad ® =BAcosg
At
|oar| = BLV Egen = €max SIN @t = NAB sin ot w = 2xf
v Vas s Vo 1 _Ny
rms \/5 rms \/E Vs | ) Ns
Electromagnetic waves:
_c E=cB
2
UE —180E2 UB =LBZ UzigoErzmS‘*‘ 1 Brzms SOETZmS_ Brms S: I :UC
2 2 2 0 0
f’:f(liﬂj | =1,c0s20
C
Reflection and refraction:
d, d, f 2 h, d,
n,sing, =n,siné, v="< sing, =—2 M = Gnear
n n 0 f
Interference and diffraction:
Double slit interference: dsing=mi dsin@=(m+%)/1 m=0,+1,+2...
Single-slit diffraction: asing =mi m=+1+2...
Circular aperture: asind =1.224
Ng
Thinfilm:  d,=(0ord) 52:(00r%)+2t% [0, =0 =(mor m+1) m=0,12...
Quantum mechanics:
Eonf=C a=h ApAx > 1 PR
A p 2 2n
Bohr atom:  2zr,=n/ n=123... L, =mv,r, =nhA
h? \n? 1 n? mkZ%e* ) Z2 z?
r = — ~(5.29x107"m) — E,=- — ~—(13.6eV)—-
" (mkezJZ ( ) Z " 2n% | n? ( )nz
1 (1.097x10"m™) 22 iz—i
A ng
Quantum atom: L=,//(/+Dh L, =m,
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Nuclear physics and radioactive decay:

A=Z+N r~(1.2x10""m)A"3 E, = mc?
AN i YT In2 0.693
== =N N(t) = Nye ™ = N 2 Y2 T,=—~x

At © =N, 0 V2 =" p

Constants and unit conversions:

g=9.8m/s? e=1.60x10"°C
£, =8.85x107? C?/Nm? kz41 =8.99x10° Nm?/C? to =4xx107'T-m/ A
g
c= ! =3x10®m/s h=6.626x10"*J -s hc =1240 nm-eV
vV éolo
1eV =1.60x107° J Mproton =1.67x107%" kg =938 MeV Myjeeron = 9-11x1073 kg =511keV

S| Prefixes
Power Prefix Symbol
10° giga G
105  mega M
10° kilo k
10° — —
102 milli m
10°®  micro u
10°  nano n
102 pico p




Physics 102 Exam 2 Fall 2014

KEY
Exam 2 — Fall 2014

CoNoOR~wWNE
CL®LOODaoT

-
\‘
DO DO OO VYO D®DDTOODLY®YD®

1 of 1 pages
(25 problems)



	Combined_P102_Ex2_vA_102314
	Header_StudentExamA.pdf
	PHYS_102_FA14_E2_Form_A
	Phys102_exam_formulas_FA14

	KEY_HE1_Fall14

