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AP® PHYSICS 2 TABLE OF INFORMATION

CONSTANTS AND CONVERSION FACTORS

Proton mass, 271.67 10  kgpm � �

Neutron mass, 271.67 10  kgnm � �

Electron mass,
319.11 10  kgem � �

Avogadro’s number,
23 1

0 6.02 10  molN � �

Universal gas constant, 8.31 J (mol K)R  <  

Boltzmann’s constant, 231.38 10 J KBk � �

Electron charge magnitude,
191.60 10  Ce � �

1 electron volt, 191 eV 1.60 10  J� �
Speed of light, 83.00 10  m sc  �

 Universal gravitational 

constant,
11 3 26.67 10  m kg sG � � <

Acceleration due to gravity

 

at Earth’s surface,
29.8 m sg  

1 unified atomic mass unit, 27 21 u 1.66 10  kg 931 MeV c� �  
 Planck’s constant, 34 156.63 10  J s 4.14 10  eV sh � �  �< � <

25 31.99 10  J m 1.24 10  eV nmhc � �  �< <

Vacuum permittivity,
12 2 2

0 8.85 10 C N me � � <

 Coulomb’s law constant, k   1 4pe 9 2 2
0 9.0 � 10  N<m C

Vacuum permeability,
7

0 4 10  (T m)m p � � < A

Magnetic constant,  7
0 4 1 10  (T m) Ak m p �  �� <

 1 atmosphere pressure, 5 2 51 atm 1.0 10  N m 1.0 10  Pa �  �

UNIT 

SYMBOLS 

meter, m  
kilogram, kg 
second, s  
ampere, A 
kelvin, K 

mole, mol

hertz, Hz 
newton, N 
pascal, Pa 
joule, J 

watt, W 
coulomb, C 

volt, V

ohm, W
henry, H

farad, F 
tesla, T 

degree Celsius, C�
electron volt, eV 

PREFIXES 
Factor Prefix Symbol 

1210 tera T 
910  giga G 
610 mega M 
310  kilo k 
210� centi c 
310� milli m 
610� micro m

910� nano n 
1210� pico p 

VALUES OF TRIGONOMETRIC FUNCTIONS FOR COMMON ANGLES 

q 0
D

30D 37D 45D 53D 60D 90D

sinq 0 1 2 3 5  2 2 4 5  3 2 1 

cosq 1 3 2 4 5  2 2 3 5  1 2  0 

tanq 0 3 3  3 4 1 4 3  3 �

The following conventions are used in this exam. 
I. The frame of reference of any problem is assumed to be inertial unless

otherwise stated.

II. In all situations, positive work is defined as work done on a system.

III. The direction of current is conventional current: the direction in which

positive charge would drift.

IV. Assume all batteries and meters are ideal unless otherwise stated.

V. Assume edge effects for the electric field of a parallel plate capacitor

unless otherwise stated.

VI. For any isolated electrically charged object, the electric potential is

defined as zero at infinite distance from the charged object



AP® PHYSICS 2 EQUATIONS 

MECHANICS  
a = acceleration 
A = amplitude 
d = distance 
E = energy 
F = force 
f = frequency 
I = rotational inertia 
K = kinetic energy 
k = spring constant 
L = angular momentum 
A  = length 
m = mass 
P = power 
p = momentum 
r = radius or separation 

 T = period 
t = time 
U = potential energy 
v = speed 
W = work done on a 

system

x = position 
y = height 
a  = angular acceleration 
m  = coefficient of friction 

q  = angle 
t  = torque 
w  = angular speed 
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ELECTRICITY AND MAGNETISM

A = area  

B = magnetic field 
C = capacitance 
d = distance 
E = electric field 
e  = emf

F = force 
I = current 
A  = length

P = power 
Q = charge 
q = point charge 
R = resistance 
r = separation 
t = time 
U = potential (stored) 

energy

V = electric potential 
v = speed 
k  = dielectric  

 constant 
r  = resistivity 

q =  angle 
F  =  flux 
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AP® PHYSICS 2 EQUATIONS 

FLUID MECHANICS AND THERMAL PHYSICS 

A = area 
F = force 
h = depth 
k = thermal conductivity 
K = kinetic energy 
L = thickness 
m = mass 
n = number of moles 
N = number of molecules 
P = pressure 
Q = energy transferred to a 

system by heating

T = temperature 
t = time 
U = internal energy 
V = volume 
v =  speed 
W = work done on a system 
y = height 
r  = density 
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MODERN PHYSICS 

E = energy 
f = frequency 
K = kinetic energy 
m = mass 
p = momentum 
l = wavelength

f = work function
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WAVES AND OPTICS 

d = separation 
f = frequency or 

focal length 
h = height 
L = distance 
M =  magnification 
m = an integer 
n = index of 

 refraction 
s = distance 
v = speed 
l = wavelength

q  =  angle
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GEOMETRY AND TRIGONOMETRY

A = area 
C = circumference 
V = volume 
S = surface area 
b = base 
h = height 
A  = length 
w = width 
r = radius 

Rectangle 
A  bh

Triangle 
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Circle 
2A rp 

  2C rp 

Rectangular solid 
V wh A

Cylinder 
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22 2S r rp p �A

Sphere 
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Begin your response to QUESTION 1 on this page.
PHYSICS 2 SECTION II Time—1 hour and 30 minutes 4 Questions

Directions: Questions 1 and 4 are short free-response questions that require about 20 minutes each to 
answer and are worth 10 points each. 
Questions 2 and 3 are long free-response questions that require about 25 minutes each to answer and are 
worth 12 points each. 
Show your work for each part in the space provided after that part.

 Physics Tutor In California, Physics Tutor In Acton, CA, Physics Tutor In Adelanto, 
CA, Physics Tutor In Agoura Hills, CA, Physics Tutor In Alameda, CA, Physics 
Tutor In Alamo, CA, Physics Tutor In Albany, CA, Physics Tutor In Alhambra, CA, 
Physics Tutor In Aliso Viejo, CA, Physics Tutor In Alpaugh, CA, Physics Tutor In 
Alpine, CA, Physics Tutor In Altadena, CA, Physics Tutor In Alturas, CA, Physics 
Tutor In American Canyon, CA, Physics Tutor In Anaheim, CA, Physics Tutor In 
Anderson, CA, Physics Tutor In Angwin, CA, Physics Tutor In Antioch, CA, Physics 
Tutor In Apple Valley, CA, Physics Tutor In Aptos, CA, Physics Tutor In Arbuckle, 
CA, Physics Tutor In Arcadia, CA, Physics Tutor In Arcata, CA, Physics Tutor In 
Armona, CA, Physics Tutor In Arnold, CA, Physics Tutor In Aromas, CA, Physics 
Tutor In Arroyo Grande, CA, Physics Tutor In Artesia, CA, Physics Tutor In Arvin, 
CA, Physics Tutor In Atascadero, CA, Physics Tutor In Atherton, CA, Physics Tutor 
In Atwater, CA, Physics Tutor In Auberry, CA, Physics Tutor In Auburn, CA, Physics 
Tutor In Avalon, CA, Physics Tutor In Avenal, CA, Physics Tutor In Avery, CA, 
Physics Tutor In Azusa, CA, Physics Tutor In Bakersfield, CA, Physics Tutor In 
Baldwin Park, CA, Physics Tutor In Banning, CA, Physics Tutor In Barstow, CA, 
Physics Tutor In Beale Afb, CA, Physics Tutor In Beaumont, CA, Physics Tutor In 
Beckwourth, CA, Physics Tutor In Bell Gardens, CA, Physics Tutor In Bell, CA, 
Physics Tutor In Bellflower, CA, Physics Tutor In Belmont, CA,



1. (10 points, suggested time 20 minutes)
Students are investigating electromagnetic wave phenomena in transparent media. They use a string to 
support a stationary thin, rectangular block of mass mb, volume Vb, and density rb. The block has two 
narrow slits in its center and is submerged in a glass tank containing water with density rw, as shown 
above.

(a)
i. On the dot below, which represents the block, draw and 
label the forces that are exerted on the block.
Each force must be represented by a distinct arrow 
starting on, and pointing away from, the dot.
Physics Tutor In Belmont, CA, Physics Tutor In Ben Lomond, 
CA, Physics Tutor In Benicia, CA, Physics Tutor In Berkeley, CA, 
Physics Tutor In Bethel Island, CA, Physics Tutor In Beverly 
Hills, CA, Physics Tutor In Big Bear City, CA, Physics Tutor In 
Big Bear Lake, CA, Physics Tutor In Big Pine, CA, Physics Tutor 
In Biggs, CA, Physics Tutor In Biola, CA, Physics Tutor In 
Bishop, CA, Physics Tutor In Bloomington, CA, Physics Tutor In 
Blue Lake, CA, Physics Tutor In Blythe, CA, Physics Tutor In 
Bodega Bay, CA, Physics Tutor In Bodfish, CA, Physics Tutor In 
Bolinas, CA, Physics Tutor In Bonita, CA, Physics Tutor In 
Bonsall, CA, Physics Tutor In Boron, CA, Physics Tutor In 
Borrego Springs, CA, Physics Tutor In Boulder Creek, CA, 
Physics Tutor In Boyes Hot Springs, CA, Physics Tutor In 
Brawley, CA, Physics Tutor In Brea, CA, Physics Tutor In 
Brentwood, CA, Physics Tutor In Brisbane, CA, Physics Tutor In 
Buellton, CA, Physics Tutor In Buena Park, CA, Physics Tutor In 
Burbank, CA, Physics Tutor In Burlingame, CA, Physics Tutor In 
Burney, CA, Physics Tutor In Buttonwillow, CA, Physics Tutor In 
Byron, CA, Physics Tutor In Cabazon, CA, Physics Tutor In 
Calabasas, CA, Physics Tutor In Calexico, CA, Physics Tutor In 
California City, CA, Physics Tutor In Calimesa, CA, Physics Tutor 
In Calipatria, CA, Physics Tutor In Calistoga, CA, Physics Tutor 
In Camarillo, CA, Physics Tutor In Cambria, CA, Physics Tutor In 
Campbell, CA, Physics Tutor In Cantua Creek, CA, Physics 
Tutor In Capitola, CA, Physics Tutor In Carlsbad, CA, Physics 
Tutor In Carmel By The Sea,

b Me 1b
S

↳Tb FT-tension
buoyant

in the swing
force
=upthrust

mg weightof the Rectangular
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ii. Derive an expression for the force exerted on the block by the string in terms of the given quantities 
and physical constants, as appropriate.

Physics Tutor In Castroville, CA, Physics Tutor In Cathedral City, CA, Physics Tutor In Cayucos, CA, Physics Tutor In Ceres, CA, Physics Tutor In Cerritos, CA, 
Physics Tutor In Chester, CA, Physics Tutor In Chico, CA, Physics Tutor In Chino Hills, CA, Physics Tutor In Chino, CA, Physics Tutor In Chowchilla, CA, 
Physics Tutor In Chualar, CA, Physics Tutor In Chula Vista, CA, Physics Tutor In Citrus Heights, CA, Physics Tutor In Claremont, CA, Physics Tutor In Clayton, 
CA, Physics Tutor In Clearlake Oaks, CA, Physics Tutor In Clearlake, CA, Physics Tutor In Cloverdale, CA, Physics Tutor In Clovis, CA, Physics Tutor In 
Coachella, CA, Physics Tutor In Coalinga, CA, Physics Tutor In Cobb, CA, Physics Tutor In Colfax, CA, Physics Tutor In Colton, CA, Physics Tutor In Columbia, 
CA, Physics Tutor In Colusa, CA, Physics Tutor In Compton, CA, Physics Tutor In Concord, CA, Physics Tutor In Copperopolis, CA, Physics Tutor In Corcoran, 
CA, Physics Tutor In Corning, CA, Physics Tutor In Corona, CA, Physics Tutor In Coronado, CA, Physics Tutor In Corte Madera, CA, Physics Tutor In Costa 
Mesa, CA, Physics Tutor In Cotati, CA, Physics Tutor In Cottonwood, CA, Physics Tutor In Covelo, CA, Physics Tutor In Covina, CA, Physics Tutor In Crescent 
City, CA, Physics Tutor In Crescent Mills, CA, Physics Tutor In Crestline, CA, Physics Tutor In Crockett, CA, Physics Tutor In Culver City, CA, Physics Tutor In 
Cupertino, CA, Physics Tutor In Cutler, CA, Physics Tutor In Cutten, CA, Physics Tutor In Cypress, CA, Physics Tutor In Daly City, CA, Physics Tutor In Dana 
Point, CA, Physics Tutor In Danville, CA, Physics Tutor In Davis, CA, Physics Tutor In Deer Park, CA, Physics Tutor In Del Mar, CA, Physics Tutor In Del Rey, CA, 
Physics Tutor In Delano, CA, Physics Tutor In Delhi, CA, Physics Tutor In Denair, CA, Physics Tutor In Desert Hot Springs, CA, Physics Tutor In Diablo, CA, 
Physics Tutor In Diamond Bar, CA, Physics Tutor In Diamond Springs, CA, Physics Tutor In Dillon Beach, CA, Physics Tutor In Dinuba, CA, Physics Tutor In 
Dixon, CA, Physics Tutor In Dorris, CA, Physics Tutor In Dos Palos, CA, Physics Tutor In Downey, CA, Physics Tutor In Duarte, CA, Physics Tutor In Dublin, CA, 
Physics Tutor In Ducor, CA, Physics Tutor In Dunsmuir, CA, Physics Tutor In Durham, CA, Physics Tutor In Earlimart, CA, Physics Tutor In El Cajon, CA, Physics 
Tutor In El Centro, CA, Physics Tutor In El Cerrito, CA, Physics Tutor In El Dorado Hills, CA, Physics Tutor In El Granada, CA, Physics Tutor In El Monte, CA, 
Physics Tutor In El Segundo, CA, Physics Tutor In El Sobrante, CA, Physics Tutor In El Verano, CA, Physics Tutor In Eldridge, CA, Physics Tutor In Elk Grove, 
CA, Physics Tutor In Elmira, CA, Physics Tutor In Emeryville, CA, Physics Tutor In Empire, CA, Physics Tutor In Encinitas, CA, Physics Tutor In Escalon, CA, 
Physics Tutor In Escondido, CA, Physics Tutor In Esparto, CA, Physics Tutor In Etna, CA, Physics Tutor In Eureka, CA, Physics Tutor In Exeter, CA, Physics 
Tutor In Fair Oaks, CA, Physics Tutor In Fairfax, CA, Physics Tutor In Fairfield, CA, Physics Tutor In Fall River Mills, CA, Physics Tutor In Fallbrook, CA, Physics 
Tutor In Farmersville, CA, Physics Tutor In Farmington, CA, Physics Tutor In Felton, CA, Physics Tutor In Ferndale, CA, Physics Tutor In Fillmore, CA, Physics 
Tutor In Firebaugh, CA, Physics Tutor In Folsom, CA, Physics Tutor In Fontana, CA, Physics Tutor In Foothill Ranch, CA, Physics Tutor In Foresthill, CA, Physics 
Tutor In Forestville, CA, Physics Tutor In Fort Bragg, CA, Physics Tutor In Fort Jones, CA, Physics Tutor In Fortuna, CA, Physics Tutor In Fountain Valley, CA, 
Physics Tutor In Fowler, CA, Physics Tutor In Frazier Park, CA, Physics Tutor In Freedom, CA, Physics Tutor In Fremont, CA, Physics Tutor In French Camp, CA, 
Physics Tutor In French Gulch,

Since the block Is

under equilibrium.
position

Ip +F-mg =O

FT = mg-Ob

=Moz - 3wVb8.



(b) A monochromatic laser beam is incident perpendicular to the wall of the tank. The beam passes through the slits 
in the block. An interference pattern is formed on the screen inside the tank. The water is then replaced with a 
clear fluid with a greater index of refraction than that of water. In a coherent, paragraph-length response, 
describe how the greater index of refraction of the new fluid affects the interference pattern. Explain your 
reasoning in terms of speed, frequency, and wavelength of the light.

CA, Physics Tutor In Fresno, CA, Physics Tutor In Friant, CA, Physics Tutor In Fullerton, CA, Physics Tutor In Galt, CA, Physics 
Tutor In Garden Grove, CA, Physics Tutor In Gardena, CA, Physics Tutor In Georgetown, CA, Physics Tutor In Gilroy, CA, Physics 
Tutor In Glen Ellen, CA, Physics Tutor In Glendale, CA, Physics Tutor In Glendora, CA, Physics Tutor In Goleta, CA, Physics Tutor 
In Gonzales, CA, Physics Tutor In Goshen, CA, Physics Tutor In Grand Terrace, CA, Physics Tutor In Granite Bay, CA, Physics 
Tutor In Grass Valley, CA, Physics Tutor In Graton, CA, Physics Tutor In Greenfield, CA, Physics Tutor In Greenville, CA, Physics 
Tutor In Grenada, CA, Physics Tutor In Gridley, CA, Physics Tutor In Grover Beach, CA, Physics Tutor In Guadalupe, CA, Physics 
Tutor In Guerneville, CA, Physics Tutor In Gustine, CA, Physics Tutor In Hacienda Heights, CA, Physics Tutor In Half Moon Bay, 
CA, Physics Tutor In Hamilton City, CA, Physics Tutor In Hanford, CA, Physics Tutor In Hawaiian Gardens, CA, Physics Tutor In 
Hawthorne, CA, Physics Tutor In Hayfork, CA, Physics Tutor In Hayward, CA, Physics Tutor In Healdsburg, CA, Physics Tutor In 
Heber, CA, Physics Tutor In Hemet, CA, Physics Tutor In Hercules, CA, Physics Tutor In Hermosa Beach, CA, Physics Tutor In 
Hesperia, CA, Physics Tutor In Hickman, CA, Physics Tutor In Highland, CA, Physics Tutor In Hollister, CA, Physics Tutor In 
Holtville, CA, Physics Tutor In Homeland, CA, Physics Tutor In Hornbrook, CA, Physics Tutor In Hughson, CA, Physics Tutor In 
Huntington Beach, CA, Physics Tutor In Huntington Park, CA, Physics Tutor In Huron, CA, Physics Tutor In Hydesville, CA, 
Physics Tutor In Imperial Beach, CA, Physics Tutor In Imperial, CA, Physics Tutor In Independence, CA, Physics Tutor In Indian 
Wells, CA, Physics Tutor In Indio, CA, Physics Tutor In Inglewood, CA, Physics Tutor In Inverness, CA, Physics Tutor In Inyokern, 
CA, Physics Tutor In Ione, CA, Physics Tutor In Irvine, CA, Physics Tutor In Isleton, CA, Physics Tutor In Ivanhoe, CA, Physics 
Tutor In Jackson, CA, Physics Tutor In Jamestown, CA, Physics Tutor In Jamul, CA, Physics Tutor In Joshua Tree, CA, Physics 
Tutor In Julian, CA, Physics Tutor In Keene, CA, Physics Tutor In Kelseyville, CA, Physics Tutor In Kentfield, CA, Physics Tutor In 
Kerman, CA, Physics Tutor In Kernville, CA, Physics Tutor In Kettleman City, CA, Physics Tutor In Keyes, CA, Physics Tutor In 
King City, CA, Physics Tutor In Kings Beach, CA, Physics Tutor In Kingsburg, CA, Physics Tutor In Klamath, CA, Physics Tutor In 
Knightsen, CA, Physics Tutor In La Canada Flintridge, CA, Physics Tutor In La Habra, CA, Physics Tutor In La Mesa, CA, Physics 
Tutor In La Mirada, CA, Physics Tutor In La Palma, CA, Physics Tutor In La Puente, CA, Physics Tutor In La Quinta, CA, Physics 
Tutor In La Verne, CA, Physics Tutor In Lafayette, CA, Physics Tutor In Laguna Beach, CA, Physics Tutor In Laguna Hills, CA, 
Physics Tutor In Laguna Niguel, CA, Physics Tutor In Lake Arrowhead, CA, Physics Tutor In Lake Elsinore, CA, Physics Tutor In 
Lake Forest, CA, Physics Tutor In Lake Isabella, CA, Physics Tutor In Lakeport, CA, Physics Tutor In Lakeside, CA, Physics Tutor 
In Lakewood, CA, Physics Tutor In Lamont, CA, Physics Tutor In Lancaster, CA, Physics Tutor In Larkspur, CA, Physics Tutor In 
Lathrop, CA, Physics Tutor In Laton, CA, Physics Tutor In Lawndale, CA, Physics Tutor In Laytonville, CA, Physics Tutor In Le 
Grand, CA, Physics Tutor In Lebec, CA, Physics Tutor In Lemon Cove, CA, Physics Tutor In Lemon Grove, CA, Physics Tutor In 
Lemoore, CA, Physics Tutor In Lewiston, CA, Physics Tutor In Lincoln, CA, Physics Tutor In Linden, CA, Physics Tutor In Lindsay, 
CA, Physics Tutor In Littlerock, CA, Physics Tutor In Live Oak, CA, Physics Tutor In Livermore,

WATER MEDIUM

Mg um>4g
f-constant to constant

Mg=a I lm = b

ig=g I xm =b Um > lg.
Xm <Xa

we know that & SIO=UX Since X decreases
d -> consvalt

hence &decreases then interference pattern.
will decrease In
widen



(c) The block is replaced by a triangular prism, as shown above. The path of the beam is indicated by the 
dotted line, and the beam reaches the screen at point P. The fluid is then removed from the tank, and the 
prism is surrounded by air. Predict whether the beam will reach the side of the tank above point P, at point P, 
or below point P when the prism is surrounded by air. Support your answer using physics principles.

JASE-I <ASt-2

Ug bn ( leg Suc
= Mg SIn5, =MaSinUz i

Sinv=48sii Snrz=Ag sn Mg
ef

X
I Both the cases insons rail-

eg-cows reut
But Ut >Ia

then SinUn < SIUz

UnCUL = Uz>U,
Hence the beam
below to pointP



2. (12 points, suggested time 25 minutes)
Students perform an experiment with a battery and four resistors, A, B, C, and D. The resistance of resistors A and 
C is RA = RC = R. The resistance of resistors B and D is RB = RD = 2R. The students create the two circuits shown 
above and measure the potential differences ∆VA, ∆VB, ∆VC, and ∆VD across resistors A, B, C, and D, respectively.
(a) From greatest to least, rank the magnitudes of the potential differences across the resistors. Use “1” for the 
greatest magnitude, “2” for the next greatest magnitude, and so on. If any potential differences have the same 
magnitude, use the same number for their ranking.
____∆VA ____∆VB ____∆VC ____ ∆VD Justify your answer.

Begin your response to QUESTION 2 on this page.

-R= R -RD=2R
DVc *D#VB,

④VA I D23 D

R
* Va =U, DVB=(x) (20) = V

V R
2R p

DVc = (FR) (R) = v=xVc 2R

AVa= V*

vo=(R) (2D) == DVo
* VB = V

AUb>AVs>VDre
A Vc = v
* Vo= 23.



In another experiment, the students have a capacitor with unknown capacitance CU. They want to 
determine CU by using a battery of potential difference 4.5 V and several other capacitors of known 
capacitance. They create circuits with the battery, the unknown capacitor, and one of the capacitors of 
known capacitance. The students wait until the capacitors are fully charged and then record the potential 
difference ΔVknown across the known capacitor and the potential difference ΔVU across the unknown 
capacitor. Their data are shown in the table on the following page.

(b)
i. Calculate the amount of charge on the capacitor of 
known capacitance of 200 μF in the students’ 
experiment.

ii. Briefly explain why the data in the table provide evidence that the capacitors are 
connected in series.

Ang
N

*WN Ep
↓
AVo

& =c. 5V
=200 MF) (0.en)
=
18N C

For series Goeds+ + A
SKNOWN CUNKNOWN

FROM TABLE CKNOWN starts Increasing, then GotAL
AVKNOWN=& STARTS PECREASING

decreas ig.
CKNOWN then 8ecreases



iii. Briefly explain why connecting the capacitors in parallel would not provide enough information to 
determine the capacitance of the unknown capacitor if the only measuring device available is a voltmeter.

Online Physics Tutor In Shafter, CA, Online Physics Tutor In Shandon, CA, Online Physics Tutor In Shasta 
Lake, CA, Online Physics Tutor In Shaver Lake, CA, Online Physics Tutor In Shingle Springs, CA, Online 
Physics Tutor In Shingletown, CA, Online Physics Tutor In Sierra Madre, CA, Online Physics Tutor In Signal 
Hill, CA, Online Physics Tutor In Simi Valley, CA, Online Physics Tutor In Solana Beach, CA, Online Physics 
Tutor In Soledad, CA, Online Physics Tutor In Solvang, CA, Online Physics Tutor In Sonoma, CA, Online 
Physics Tutor In Sonora, CA, Online Physics Tutor In Soquel, CA, Online Physics Tutor In Soulsbyville, CA, 
Online Physics Tutor In South Dos Palos, CA, Online Physics Tutor In South El Monte, CA, Online Physics 
Tutor In South Gate, CA, Online Physics Tutor In South Lake Tahoe, CA, Online Physics Tutor In South 
Pasadena, CA, Online Physics Tutor In South San Francisco, CA, Online Physics Tutor In Spreckels, CA, 
Online Physics Tutor In Spring Valley, CA, Online Physics Tutor In Springville, CA, Online Physics Tutor In 
Squaw Valley, CA, Online Physics Tutor In Stanford, CA, Online Physics Tutor In Stanton, CA, Online 
Physics Tutor In Stinson Beach, CA, Online Physics Tutor In Stockton, CA, Online Physics Tutor In 
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Continue your response to QUESTION 2 on this page.

(c) The students want to produce a linear graph of the data so that the capacitance CU of the unknown 
capacitor can be determined from the slope of the best-fit line for the data.

i. Indicate two quantities that could be plotted to produce the desired graph. Use the empty columns of 
the data table in part (b) to record any values that you need to calculate.

Vertical axis _________________ Horizontal axis _________________
ii. Label the axes below and provide an appropriate scale with units. Plot the data points for the 
quantities indicated in part (c)(i) on the axes and draw a best-fit line.

iii. Using your best-fit line, determine the 
capacitance of capacitor CU.
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Begin your response to QUESTION 3 on this page.

3. (12 points, suggested time 25 minutes)

A hydrogen atom can be modeled as an electron in a circular orbit of radius r about a stationary proton, as 
shown above. The gravitational force between the proton and electron is negligible compared to the 
electrostatic force between them.
(a) Derive an equation for the speed v of the electron in terms of r and physical constants, as appropriate.

 (b) Derive an equation for the total energy of the atom in terms of r and physical constants, as appropriate.
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(c) When the hydrogen atom absorbs a photon, the electron moves to an orbit with a larger radius and the 
total energy of the atom increases. Is your equation for the energy derived in part (b) consistent with this 
description of the model of a hydrogen atom absorbing a photon? Explain why the equation is or is not 
consistent.

(d) Experiments show that a hydrogen atom can absorb a photon of frequency 3.2 ¥ 1015 Hz. 

i. Calculate the energy of a photon with this frequency.

The equation In (b)

TE=- (to
If U** then it becomes less negative
It means total energy increases.

This

is consistant with the given description

of the atom absorbing a photon.
15

My Ma

I=hf = 66x1534 x 3.2x1815

= 2.12 x 1818.5



ii. A student claims that when a hydrogen atom absorbs a photon at this frequency, the energy could be 
converted into mass, adding an electron to the atom. Calculate the amount of energy needed to create a 
particle with the mass of an electron and determine whether or not there is sufficient energy gained by the 
atom to add another electron.

Felectron = m )
"

= (9.1x 1031) (3x108)
"

=>8.20 x 184 J

From 4 (1)-energy of photon.

of Felectron
- ooxcol 19x1814000

Ephoton ↓
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Photon need to be
absorbed to produce

l electron.



iii. The left bar chart in the figure above is complete and represents the initial electric potential energy UE, i of 
the atom and the initial kinetic energy Ki of the electron before the photon is absorbed. In the space provided on 
the right, draw a bar chart to represent a possible final electric potential energy of the atom and final kinetic 
energy of the electron.
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                                    Begin your response to QUESTION 4 on this page.
 4. (10 points, suggested time 20 minutes)

At the instant shown above, a negatively charged object is moving to the left with constant velocity v near a 
long, straight wire that has a current I directed to the left. The region contains a uniform electric field of 
magnitude E , and the charged object is at a distance d from the wire. The figure shows the electric and magnetic 
forces, FE and FM , respectively, exerted on the charged object.
(a) Derive an expression for v in terms of E, d, I, and physical constants, as appropriate.
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(b) The charged object is removed, and a square coil with side length 2L is placed near the long, straight wire, as 
shown above. The bottom of the coil is a distance L from the wire. The magnitude of the magnetic field due to the 
current in the wire is 3B0 at point P1 and B0 at point P2.
i. Write an “X” at a location on the figure where the magnitude of the magnetic field is 2B0. Briefly justify your 
reasoning.
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ii. Over a time interval of 2.0 s, the current in the wire is decreased. The initial magnetic flux through the
coil is 5.0 ¥ 10 T◊m and the final magnetic flux through the coil is 1.0 ¥ 10 T◊ m . The coil has a
total resistance of 10 Ω. Calculate the magnitude of the average current in the coil during the 2.0 s time interval.

The wire is removed and the square coil is positioned so that the coil is directly above and concentric with a round 
coil of wire connected to a power supply. A part of the square coil is removed and a lightbulb is connected to the 
coil, as shown above.

(c) During a short time interval, the current in the power supply is constantly increasing. Use physics 
principles to explain why the lightbulb is lit during the entire time interval.
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Luis Obispo, CA, Online Physics Tutor In San Marcos, CA, Online Physics Tutor In San Marino, CA, Online Physics Tutor In San Martin, CA, Online Physics Tutor In San Mateo, CA, Online Physics Tutor In San Miguel, CA, Online Physics Tutor In San Pablo, CA, Online Physics Tutor In San Rafael, CA, Online Physics Tutor In San 
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Santa Maria, CA, Online Physics Tutor In Santa Monica, CA, Online Physics Tutor In Santa Paula, CA, Online Physics Tutor In Santa Rosa, CA, Online Physics Tutor In Santa Ynez, CA, Online Physics Tutor In Santee, CA, Online Physics Tutor In Saratoga, CA, Online Physics Tutor In Sausalito, CA, Online Physics Tutor In Scotts 
Valley, CA, Online Physics Tutor In Seal Beach, CA, Online Physics Tutor In Seaside, CA, Online Physics Tutor In Sebastopol, CA, Online Physics Tutor In Seeley, CA, Online Physics Tutor In Selma, CA, Online Physics Tutor In Shafter, CA, Online Physics Tutor In Shandon, CA, Online Physics Tutor In Shasta Lake, CA, Online 
Physics Tutor In Shaver Lake, CA, Online Physics Tutor In Shingle Springs, CA, Online Physics Tutor In Shingletown, CA, Online Physics Tutor In Sierra Madre, CA, Online Physics Tutor In Signal Hill, CA, Online Physics Tutor In Simi Valley, CA, Online Physics Tutor In Solana Beach, CA, Online Physics Tutor In Soledad, CA, Online 
Physics Tutor In Solvang, CA, Online Physics Tutor In Sonoma, CA, Online Physics Tutor In Sonora, CA, Online Physics Tutor In Soquel, CA, Online Physics Tutor In Soulsbyville, CA, Online Physics Tutor In South Dos Palos, CA, Online Physics Tutor In South El Monte, CA, Online Physics Tutor In South Gate, CA, Online Physics 
Tutor In South Lake Tahoe, CA, Online Physics Tutor In South Pasadena, CA, Online Physics Tutor In South San Francisco, CA, Online Physics Tutor In Spreckels, CA, Online Physics Tutor In Spring Valley, CA, Online Physics Tutor In Springville, CA, Online Physics Tutor In Squaw Valley, CA, Online Physics Tutor In Stanford, CA, 
Online Physics Tutor In Stanton, CA, Online Physics Tutor In Stinson Beach, CA, Online Physics Tutor In Stockton, CA, Online Physics Tutor In Stratford, CA, Online Physics Tutor In Strathmore, CA, Online Physics Tutor In Strawberry, CA, Online Physics Tutor In Suisun City, CA, Online Physics Tutor In Summerland, CA, Online 
Physics Tutor In Sun City, CA, Online Physics Tutor In Sunnyvale, CA, Online Physics Tutor In Sunol, CA, Online Physics Tutor In Susanville, CA, Online Physics Tutor In Sutter Creek, CA, Online Physics Tutor In Sutter, CA, Online Physics Tutor In Taft, CA, Online Physics Tutor In Tahoe Vista, CA, Online Physics Tutor In Talmage, 
CA, Online Physics Tutor In Tehachapi, CA, Online Physics Tutor In Tehama, CA, Online Physics Tutor In Temecula, CA, Online Physics Tutor In Temple City, CA, Online Physics Tutor In Templeton, CA, Online Physics Tutor In Terra Bella, CA, Online Physics Tutor In Thousand Oaks, CA, Online Physics Tutor In Thousand Palms, CA, 
Online Physics Tutor In Three Rivers, CA, Online Physics Tutor In Tipton, CA, Online Physics Tutor In Tomales, CA, Online Physics Tutor In Torrance, CA, Online Physics Tutor In Tracy, CA, Online Physics Tutor In Tranquillity, CA, Online Physics Tutor In Traver, CA, Online Physics Tutor In Trinidad, CA, Online Physics Tutor In 
Truckee, CA, Online Physics Tutor In Tulare, CA, Online Physics Tutor In Tulelake, CA, Online Physics Tutor In Tupman, CA, Online Physics Tutor In Turlock, CA, Online Physics Tutor In Tustin, CA, Online Physics Tutor In Twain Harte, CA, Online Physics Tutor In Twentynine Palms, CA, Online Physics Tutor In Ukiah, CA, Online 
Physics Tutor In Union City, CA, Online Physics Tutor In Upland, CA, Online Physics Tutor In Upper Lake, CA, Online Physics Tutor In Vacaville, CA, Online Physics Tutor In Vallecito, CA, Online Physics Tutor In Vallejo, CA, Online Physics Tutor In Valley Center, CA, Online Physics Tutor In Valley Springs, CA, Online Physics Tutor In 
Victorville, CA, Online Physics Tutor In Villa Park, CA, Online Physics Tutor In Visalia, CA, Online Physics Tutor In Vista, CA, Online Physics Tutor In Wallace, CA, Online Physics Tutor In Walnut Creek, CA, Online Physics Tutor In Walnut Grove, CA, Online Physics Tutor In Walnut, CA, Online Physics Tutor In Wasco, CA, Online 
Physics Tutor In Waterford, CA, Online Physics Tutor In Watsonville, CA, Online Physics Tutor In Weaverville, CA, Online Physics Tutor In Weed, CA, Online Physics Tutor In Weldon, CA, Online Physics Tutor In West Covina, CA, Online Physics Tutor In West Hollywood, CA, Online Physics Tutor In West Point, CA, Online Physics 
Tutor In West Sacramento, CA, Online Physics Tutor In Westlake Village, CA, Online Physics Tutor In Westley, CA, Online Physics Tutor In Westminster, CA, Online Physics Tutor In Westmorland, CA, Online Physics Tutor In Westwood, CA, Online Physics Tutor In Wheatland, CA, Online Physics Tutor In Whittier, CA, Online Physics 
Tutor In Wildomar, CA, Online Physics Tutor In Williams, CA, Online Physics Tutor In Willits, CA, Online Physics Tutor In Willow Creek, CA, Online Physics Tutor In Willows, CA, Online Physics Tutor In Wilton, CA, Online Physics Tutor In Winchester, CA, Online Physics Tutor In Windsor, CA, Online Physics Tutor In Winterhaven, CA, 
Online Physics Tutor In Winters, CA, Online Physics Tutor In Winton, CA, Online Physics Tutor In Wofford Heights, CA, Online Physics Tutor In Woodacre, CA, Online Physics Tutor In Woodlake, CA, Online Physics Tutor In Woodland, CA, Online Physics Tutor In Wrightwood, CA, Online Physics Tutor In Yorba Linda, CA, Online 
Physics Tutor In Yountville, CA, Online Physics Tutor In Yreka, CA, Online Physics Tutor In Yuba City, CA, Online Physics Tutor In Yucaipa, CA, Online Physics Tutor In Yucca Valley, CA, Online Physics Tutor In Utah, Online Physics Tutor In Vermont

->



Physics Tutor ,Physics Classes In Delhi,Physics Tutor In South Delhi,physics tutor in 
DelhI

488

 Physics Tutor In California, Physics Tutor In Acton, CA, Physics Tutor In Adelanto, CA, Physics Tutor In Agoura Hills, CA, Physics Tutor In Alameda, CA, Physics Tutor In Alamo, CA, Physics Tutor In Albany, CA, Physics Tutor In Alhambra, CA, Physics Tutor In Aliso Viejo, CA, Physics Tutor In Alpaugh, CA, Physics Tutor In Alpine, CA, Physics Tutor In Altadena, CA, Physics 
Tutor In Alturas, CA, Physics Tutor In American Canyon, CA, Physics Tutor In Anaheim, CA, Physics Tutor In Anderson, CA, Physics Tutor In Angwin, CA, Physics Tutor In Antioch, CA, Physics Tutor In Apple Valley, CA, Physics Tutor In Aptos, CA, Physics Tutor In Arbuckle, CA, Physics Tutor In Arcadia, CA, Physics Tutor In Arcata, CA, Physics Tutor In Armona, CA, Physics 
Tutor In Arnold, CA, Physics Tutor In Aromas, CA, Physics Tutor In Arroyo Grande, CA, Physics Tutor In Artesia, CA, Physics Tutor In Arvin, CA, Physics Tutor In Atascadero, CA, Physics Tutor In Atherton, CA, Physics Tutor In Atwater, CA, Physics Tutor In Auberry, CA, Physics Tutor In Auburn, CA, Physics Tutor In Avalon, CA, Physics Tutor In Avenal, CA, Physics Tutor In 
Avery, CA, Physics Tutor In Azusa, CA, Physics Tutor In Bakersfield, CA, Physics Tutor In Baldwin Park, CA, Physics Tutor In Banning, CA, Physics Tutor In Barstow, CA, Physics Tutor In Beale Afb, CA, Physics Tutor In Beaumont, CA, Physics Tutor In Beckwourth, CA, Physics Tutor In Bell Gardens, CA, Physics Tutor In Bell, CA, Physics Tutor In Bellflower, CA, Physics Tutor In 
Belmont, CA, Physics Tutor In Ben Lomond, CA, Physics Tutor In Benicia, CA, Physics Tutor In Berkeley, CA, Physics Tutor In Bethel Island, CA, Physics Tutor In Beverly Hills, CA, Physics Tutor In Big Bear City, CA, Physics Tutor In Big Bear Lake, CA, Physics Tutor In Big Pine, CA, Physics Tutor In Biggs, CA, Physics Tutor In Biola, CA, Physics Tutor In Bishop, CA, Physics 
Tutor In Bloomington, CA, Physics Tutor In Blue Lake, CA, Physics Tutor In Blythe, CA, Physics Tutor In Bodega Bay, CA, Physics Tutor In Bodfish, CA, Physics Tutor In Bolinas, CA, Physics Tutor In Bonita, CA, Physics Tutor In Bonsall, CA, Physics Tutor In Boron, CA, Physics Tutor In Borrego Springs, CA, Physics Tutor In Boulder Creek, CA, Physics Tutor In Boyes Hot 
Springs, CA, Physics Tutor In Brawley, CA, Physics Tutor In Brea, CA, Physics Tutor In Brentwood, CA, Physics Tutor In Brisbane, CA, Physics Tutor In Buellton, CA, Physics Tutor In Buena Park, CA, Physics Tutor In Burbank, CA, Physics Tutor In Burlingame, CA, Physics Tutor In Burney, CA, Physics Tutor In Buttonwillow, CA, Physics Tutor In Byron, CA, Physics Tutor In 
Cabazon, CA, Physics Tutor In Calabasas, CA, Physics Tutor In Calexico, CA, Physics Tutor In California City, CA, Physics Tutor In Calimesa, CA, Physics Tutor In Calipatria, CA, Physics Tutor In Calistoga, CA, Physics Tutor In Camarillo, CA, Physics Tutor In Cambria, CA, Physics Tutor In Campbell, CA, Physics Tutor In Cantua Creek, CA, Physics Tutor In Capitola, CA, Physics 
Tutor In Carlsbad, CA, Physics Tutor In Carmel By The Sea, CA, Physics Tutor In Carmichael, CA, Physics Tutor In Carpinteria, CA, Physics Tutor In Carson, CA, Physics Tutor In Caruthers, CA, Physics Tutor In Castro Valley, CA, Physics Tutor In Castroville, CA, Physics Tutor In Cathedral City, CA, Physics Tutor In Cayucos, CA, Physics Tutor In Ceres, CA, Physics Tutor In 
Cerritos, CA, Physics Tutor In Chester, CA, Physics Tutor In Chico, CA, Physics Tutor In Chino Hills, CA, Physics Tutor In Chino, CA, Physics Tutor In Chowchilla, CA, Physics Tutor In Chualar, CA, Physics Tutor In Chula Vista, CA, Physics Tutor In Citrus Heights, CA, Physics Tutor In Claremont, CA, Physics Tutor In Clayton, CA, Physics Tutor In Clearlake Oaks, CA, Physics 
Tutor In Clearlake, CA, Physics Tutor In Cloverdale, CA, Physics Tutor In Clovis, CA, Physics Tutor In Coachella, CA, Physics Tutor In Coalinga, CA, Physics Tutor In Cobb, CA, Physics Tutor In Colfax, CA, Physics Tutor In Colton, CA, Physics Tutor In Columbia, CA, Physics Tutor In Colusa, CA, Physics Tutor In Compton, CA, Physics Tutor In Concord, CA, Physics Tutor In 
Copperopolis, CA, Physics Tutor In Corcoran, CA, Physics Tutor In Corning, CA, Physics Tutor In Corona, CA, Physics Tutor In Coronado, CA, Physics Tutor In Corte Madera, CA, Physics Tutor In Costa Mesa, CA, Physics Tutor In Cotati, CA, Physics Tutor In Cottonwood, CA, Physics Tutor In Covelo, CA, Physics Tutor In Covina, CA, Physics Tutor In Crescent City, CA, Physics 
Tutor In Crescent Mills, CA, Physics Tutor In Crestline, CA, Physics Tutor In Crockett, CA, Physics Tutor In Culver City, CA, Physics Tutor In Cupertino, CA, Physics Tutor In Cutler, CA, Physics Tutor In Cutten, CA, Physics Tutor In Cypress, CA, Physics Tutor In Daly City, CA, Physics Tutor In Dana Point, CA, Physics Tutor In Danville, CA, Physics Tutor In Davis, CA, Physics 
Tutor In Deer Park, CA, Physics Tutor In Del Mar, CA, Physics Tutor In Del Rey, CA, Physics Tutor In Delano, CA, Physics Tutor In Delhi, CA, Physics Tutor In Denair, CA, Physics Tutor In Desert Hot Springs, CA, Physics Tutor In Diablo, CA, Physics Tutor In Diamond Bar, CA, Physics Tutor In Diamond Springs, CA, Physics Tutor In Dillon Beach, CA, Physics Tutor In Dinuba, 
CA, Physics Tutor In Dixon, CA, Physics Tutor In Dorris, CA, Physics Tutor In Dos Palos, CA, Physics Tutor In Downey, CA, Physics Tutor In Duarte, CA, Physics Tutor In Dublin, CA, Physics Tutor In Ducor, CA, Physics Tutor In Dunsmuir, CA, Physics Tutor In Durham, CA, Physics Tutor In Earlimart, CA, Physics Tutor In El Cajon, CA, Physics Tutor In El Centro, CA, Physics 
Tutor In El Cerrito, CA, Physics Tutor In El Dorado Hills, CA, Physics Tutor In El Granada, CA, Physics Tutor In El Monte, CA, Physics Tutor In El Segundo, CA, Physics Tutor In El Sobrante, CA, Physics Tutor In El Verano, CA, Physics Tutor In Eldridge, CA, Physics Tutor In Elk Grove, CA, Physics Tutor In Elmira, CA, Physics Tutor In Emeryville, CA, Physics Tutor In Empire, 
CA, Physics Tutor In Encinitas, CA, Physics Tutor In Escalon, CA, Physics Tutor In Escondido, CA, Physics Tutor In Esparto, CA, Physics Tutor In Etna, CA, Physics Tutor In Eureka, CA, Physics Tutor In Exeter, CA, Physics Tutor In Fair Oaks, CA, Physics Tutor In Fairfax, CA, Physics Tutor In Fairfield, CA, Physics Tutor In Fall River Mills, CA, Physics Tutor In Fallbrook, CA, 
Physics Tutor In Farmersville, CA, Physics Tutor In Farmington, CA, Physics Tutor In Felton, CA, Physics Tutor In Ferndale, CA, Physics Tutor In Fillmore, CA, Physics Tutor In Firebaugh, CA, Physics Tutor In Folsom, CA, Physics Tutor In Fontana, CA, Physics Tutor In Foothill Ranch, CA, Physics Tutor In Foresthill, CA, Physics Tutor In Forestville, CA, Physics Tutor In Fort 
Bragg, CA, Physics Tutor In Fort Jones, CA, Physics Tutor In Fortuna, CA, Physics Tutor In Fountain Valley, CA, Physics Tutor In Fowler, CA, Physics Tutor In Frazier Park, CA, Physics Tutor In Freedom, CA, Physics Tutor In Fremont, CA, Physics Tutor In French Camp, CA, Physics Tutor In French Gulch, CA, Physics Tutor In Fresno, CA, Physics Tutor In Friant, CA, Physics Tutor 
In Fullerton, CA, Physics Tutor In Galt, CA, Physics Tutor In Garden Grove, CA, Physics Tutor In Gardena, CA, Physics Tutor In Georgetown, CA, Physics Tutor In Gilroy, CA, Physics Tutor In Glen Ellen, CA, Physics Tutor In Glendale, CA, Physics Tutor In Glendora, CA, Physics Tutor In Goleta, CA, Physics Tutor In Gonzales, CA, Physics Tutor In Goshen, CA, Physics Tutor In 
Grand Terrace, CA, Physics Tutor In Granite Bay, CA, Physics Tutor In Grass Valley, CA, Physics Tutor In Graton, CA, Physics Tutor In Greenfield, CA, Physics Tutor In Greenville, CA, Physics Tutor In Grenada, CA, Physics Tutor In Gridley, CA, Physics Tutor In Grover Beach, CA, Physics Tutor In Guadalupe, CA, Physics Tutor In Guerneville, CA, Physics Tutor In Gustine, CA, 
Physics Tutor In Hacienda Heights, CA, Physics Tutor In Half Moon Bay, CA, Physics Tutor In Hamilton City, CA, Physics Tutor In Hanford, CA, Physics Tutor In Hawaiian Gardens, CA, Physics Tutor In Hawthorne, CA, Physics Tutor In Hayfork, CA, Physics Tutor In Hayward, CA, Physics Tutor In Healdsburg, CA, Physics Tutor In Heber, CA, Physics Tutor In Hemet, CA, Physics 
Tutor In Hercules, CA, Physics Tutor In Hermosa Beach, CA, Physics Tutor In Hesperia, CA, Physics Tutor In Hickman, CA, Physics Tutor In Highland, CA, Physics Tutor In Hollister, CA, Physics Tutor In Holtville, CA, Physics Tutor In Homeland, CA, Physics Tutor In Hornbrook, CA, Physics Tutor In Hughson, CA, Physics Tutor In Huntington Beach, CA, Physics Tutor In 
Huntington Park, CA, Physics Tutor In Huron, CA, Physics Tutor In Hydesville, CA, Physics Tutor In Imperial Beach, CA, Physics Tutor In Imperial, CA, Physics Tutor In Independence, CA, Physics Tutor In Indian Wells, CA, Physics Tutor In Indio, CA, Physics Tutor In Inglewood, CA, Physics Tutor In Inverness, CA, Physics Tutor In Inyokern, CA, Physics Tutor In Ione, CA, Physics 
Tutor In Irvine, CA, Physics Tutor In Isleton, CA, Physics Tutor In Ivanhoe, CA, Physics Tutor In Jackson, CA, Physics Tutor In Jamestown, CA, Physics Tutor In Jamul, CA, Physics Tutor In Joshua Tree, CA, Physics Tutor In Julian, CA, Physics Tutor In Keene, CA, Physics Tutor In Kelseyville, CA, Physics Tutor In Kentfield, CA, Physics Tutor In Kerman, CA, Physics Tutor In 
Kernville, CA, Physics Tutor In Kettleman City, CA, Physics Tutor In Keyes, CA, Physics Tutor In King City, CA, Physics Tutor In Kings Beach, CA, Physics Tutor In Kingsburg, CA, Physics Tutor In Klamath, CA, Physics Tutor In Knightsen, CA, Physics Tutor In La Canada Flintridge, CA, Physics Tutor In La Habra, CA, Physics Tutor In La Mesa, CA, Physics Tutor In La Mirada, 
CA, Physics Tutor In La Palma, CA, Physics Tutor In La Puente, CA, Physics Tutor In La Quinta, CA, Physics Tutor In La Verne, CA, Physics Tutor In Lafayette, CA, Physics Tutor In Laguna Beach, CA, Physics Tutor In Laguna Hills, CA, Physics Tutor In Laguna Niguel, CA, Physics Tutor In Lake Arrowhead, CA, Physics Tutor In Lake Elsinore, CA, Physics Tutor In Lake Forest, CA, 
Physics Tutor In Lake Isabella, CA, Physics Tutor In Lakeport, CA, Physics Tutor In Lakeside, CA, Physics Tutor In Lakewood, CA, Physics Tutor In Lamont, CA, Physics Tutor In Lancaster, CA, Physics Tutor In Larkspur, CA, Physics Tutor In Lathrop, CA, Physics Tutor In Laton, CA, Physics Tutor In Lawndale, CA, Physics Tutor In Laytonville, CA, Physics Tutor In Le Grand, CA, 
Physics Tutor In Lebec, CA, Physics Tutor In Lemon Cove, CA, Physics Tutor In Lemon Grove, CA, Physics Tutor In Lemoore, CA, Physics Tutor In Lewiston, CA, Physics Tutor In Lincoln, CA, Physics Tutor In Linden, CA, Physics Tutor In Lindsay, CA, Physics Tutor In Littlerock, CA, Physics Tutor In Live Oak, CA, Physics Tutor In Livermore, CA, Physics Tutor In Livingston, 
CA, Physics Tutor In Lockeford, CA, Physics Tutor In Lodi, CA, Physics Tutor In Loma Linda, CA, Physics Tutor In Lomita, CA, Physics Tutor In Lompoc, CA, Physics Tutor In Lone Pine, CA, Physics Tutor In Long Beach, CA, Physics Tutor In Loomis, CA, Physics Tutor In Los Alamitos, CA, Physics Tutor In Los Alamos, CA, Physics Tutor In Los Altos, CA, Physics Tutor In Los 
Angeles, CA, Physics Tutor In Los Banos, CA, Physics Tutor In Los Gatos, CA, Physics Tutor In Los Molinos, CA, Physics Tutor In Lost Hills, CA, Physics Tutor In Lower Lake, CA, Physics Tutor In Loyalton, CA, Physics Tutor In Lucerne, CA, Physics Tutor In Lynwood, CA, Physics Tutor In Madera, CA, Physics Tutor In Magalia, CA, Physics Tutor In Malibu, CA, Physics Tutor In 
Mammoth Lakes, CA, Physics Tutor In Manhattan Beach, CA, Physics Tutor In Manteca, CA, Physics Tutor In Manton, CA, Physics Tutor In Maricopa, CA, Physics Tutor In Marina Del Rey, CA, Physics Tutor In Marina, CA, Physics Tutor In Mariposa, CA, Physics Tutor In Martinez, CA, Physics Tutor In Marysville, CA, Physics Tutor In Maywood, CA, Physics Tutor In Mc Farland, 
CA, Physics Tutor In Mcarthur, CA, Physics Tutor In Mccloud, CA, Physics Tutor In Mckinleyville, CA, Physics Tutor In Meadow Valley, CA, Physics Tutor In Meadow Vista, CA, Physics Tutor In Mecca, CA, Physics Tutor In Mendocino, CA, Physics Tutor In Mendota, CA, Physics Tutor In Menlo Park, CA, Physics Tutor In Mentone, CA, Physics Tutor In Merced, CA, Physics Tutor 
In Mi Wuk Village, CA, Physics Tutor In Middletown, CA, Physics Tutor In Mill Valley, CA, Physics Tutor In Millbrae, CA, Physics Tutor In Millville, CA, Physics Tutor In Milpitas, CA, Physics Tutor In Mira Loma, CA, Physics Tutor In Miramonte, CA, Physics Tutor In Mission Hills, CA, Physics Tutor In Mission Viejo, CA, Physics Tutor In Modesto, CA, Physics Tutor In Mojave, 
CA, Physics Tutor In Mokelumne Hill, CA, Physics Tutor In Monrovia, CA, Physics Tutor In Montague, CA, Physics Tutor In Montara, CA, Physics Tutor In Montclair, CA, Physics Tutor In Monte Rio, CA, Physics Tutor In Montebello, CA, Physics Tutor In Monterey Park, CA, Physics Tutor In Monterey, CA, Physics Tutor In Moorpark, CA, Physics Tutor In Moraga, CA, Physics 
Tutor In Moreno Valley, CA, Physics Tutor In Morgan Hill, CA, Physics Tutor In Morongo Valley, CA, Physics Tutor In Morro Bay, CA, Physics Tutor In Moss Beach, CA, Physics Tutor In Moss Landing, CA, Physics Tutor In Mount Shasta, CA, Physics Tutor In Mountain Ranch, CA, Physics Tutor In Mountain View, CA, Physics Tutor In Murphys, CA, Physics Tutor In Murrieta, CA, 
Physics Tutor In Napa, CA, Physics Tutor In National City, CA, Physics Tutor In Needles, CA, Physics Tutor In Nevada City, CA, Physics Tutor In Newark, CA, Physics Tutor In Newman, CA, Physics Tutor In Newport Beach, CA, Physics Tutor In Newport Coast, CA, Physics Tutor In Nice, CA, Physics Tutor In Niland, CA, Physics Tutor In Nipomo, CA, Physics Tutor In Norco, CA, 
Physics Tutor In North Highlands, CA, Physics Tutor In Norwalk, CA, Physics Tutor In Novato, CA, Physics Tutor In Nuevo, CA, Physics Tutor In Oak Park, CA, Physics Tutor In Oak View, CA, Physics Tutor In Oakdale, CA, Physics Tutor In Oakhurst, CA, Physics Tutor In Oakland, CA, Physics Tutor In Oakley, CA, Physics Tutor In Occidental, CA, Physics Tutor In Oceano, CA, 
Physics Tutor In Oceanside, CA, Physics Tutor In Ocotillo, CA, Physics Tutor In Ojai, CA, Physics Tutor In Olivehurst, CA, Physics Tutor In Ontario, CA, Physics Tutor In Onyx, CA, Physics Tutor In Orange Cove, CA, Physics Tutor In Orange, CA, Physics Tutor In Orangevale, CA, Physics Tutor In Orinda, CA, Physics Tutor In Orland, CA, Physics Tutor In Orosi, CA, Physics Tutor 
In Oroville, CA, Physics Tutor In Oxnard, CA, Physics Tutor In Pacific Grove, CA, Physics Tutor In Pacifica, CA, Physics Tutor In Palermo, CA, Physics Tutor In Palm Desert, CA, Physics Tutor In Palm Springs, CA, Physics Tutor In Palmdale, CA, Physics Tutor In Palo Alto, CA, Physics Tutor In Palo Cedro, CA, Physics Tutor In Palo Verde, CA, Physics Tutor In Paradise, CA, Physics 
Tutor In Paramount, CA, Physics Tutor In Parlier, CA, Physics Tutor In Pasadena, CA, Physics Tutor In Patterson, CA, Physics Tutor In Penn Valley, CA, Physics Tutor In Perris, CA, Physics Tutor In Petaluma, CA, Physics Tutor In Pico Rivera, CA, Physics Tutor In Piedmont, CA, Physics Tutor In Pine Valley, CA, Physics Tutor In Pinole, CA, Physics Tutor In Piru, CA, Physics Tutor 
In Pismo Beach, CA, Physics Tutor In Pittsburg, CA, Physics Tutor In Pixley, CA, Physics Tutor In Placentia, CA, Physics Tutor In Placerville, CA, Physics Tutor In Planada, CA, Physics Tutor In Pleasant Hill, CA, Physics Tutor In Pleasanton, CA, Physics Tutor In Plymouth, CA, Physics Tutor In Point Arena, CA, Physics Tutor In Point Reyes Station, CA, Physics Tutor In Pollock 
Pines, CA, Physics Tutor In Pomona, CA, Physics Tutor In Port Costa, CA, Physics Tutor In Port Hueneme, CA, Physics Tutor In Porterville, CA, Physics Tutor In Portola Valley, CA, Physics Tutor In Portola, CA, Physics Tutor In Poway, CA, Physics Tutor In Quincy, CA, Physics Tutor In Rail Road Flat, CA, Physics Tutor In Ramona, CA, Physics Tutor In Rancho Cordova, CA, 
Physics Tutor In Rancho Cucamonga, CA, Physics Tutor In Rancho Mirage, CA, Physics Tutor In Rancho Palos Verdes, CA, Physics Tutor In Rancho Santa Margarita, CA, Physics Tutor In Red Bluff, CA, Physics Tutor In Redding, CA, Physics Tutor In Redlands, CA, Physics Tutor In Redondo Beach, CA, Physics Tutor In Redway, CA, Physics Tutor In Redwood City, CA, Physics 
Tutor In Reedley, CA, Physics Tutor In Rialto, CA, Physics Tutor In Richgrove, CA, Physics Tutor In Richmond, CA, Physics Tutor In Ridgecrest, CA, Physics Tutor In Rio Dell, CA, Physics Tutor In Rio Linda, CA, Physics Tutor In Rio Vista, CA, Physics Tutor In Ripon, CA, Physics Tutor In Riverbank, CA, Physics Tutor In Riverdale, CA, Physics Tutor In Riverside, CA, Physics 
Tutor In Rocklin, CA, Physics Tutor In Rodeo, CA, Physics Tutor In Rohnert Park, CA, Physics Tutor In Rosamond, CA, Physics Tutor In Rosemead, CA, Physics Tutor In Roseville, CA, Physics Tutor In Ross, CA, Physics Tutor In Rowland Heights, CA, Physics Tutor In Running Springs, CA, Physics Tutor In Sacramento, CA, Physics Tutor In Salida, CA, Physics Tutor In Salinas, CA, 
Physics Tutor In Salton City, CA, Physics Tutor In San Andreas, CA, Physics Tutor In San Anselmo, CA, Physics Tutor In San Ardo, CA, Physics Tutor In San Bernardino, CA, Physics Tutor In San Bruno, CA, Physics Tutor In San Carlos, CA, Physics Tutor In San Clemente, CA, Physics Tutor In San Diego, CA, Physics Tutor In San Dimas, CA, Physics Tutor In San Fernando, CA, 
Physics Tutor In San Francisco, CA, Physics Tutor In San Gabriel, CA, Physics Tutor In San Geronimo, CA, Physics Tutor In San Jacinto, CA, Physics Tutor In San Joaquin, CA, Physics Tutor In San Jose, CA, Physics Tutor In San Juan Bautista, CA, Physics Tutor In San Juan Capistrano, CA, Physics Tutor In San Leandro, CA, Physics Tutor In San Lorenzo, CA, Physics Tutor In San 
Lucas, CA, Physics Tutor In San Luis Obispo, CA, Physics Tutor In San Marcos, CA, Physics Tutor In San Marino, CA, Physics Tutor In San Martin, CA, Physics Tutor In San Mateo, CA, Physics Tutor In San Miguel, CA, Physics Tutor In San Pablo, CA, Physics Tutor In San Rafael, CA, Physics Tutor In San Ramon, CA, Physics Tutor In Sanger, CA, Physics Tutor In Santa Ana, CA, 
Physics Tutor In Santa Barbara, CA, Physics Tutor In Santa Clara, CA, Physics Tutor In Santa Clarita, CA, Physics Tutor In Santa Cruz, CA, Physics Tutor In Santa Fe Springs, CA, Physics Tutor In Santa Maria, CA, Physics Tutor In Santa Monica, CA, Physics Tutor In Santa Paula, CA, Physics Tutor In Santa Rosa, CA, Physics Tutor In Santa Ynez, CA, Physics Tutor In Santee, CA, 
Physics Tutor In Saratoga, CA, Physics Tutor In Sausalito, CA, Physics Tutor In Scotts Valley, CA, Physics Tutor In Seal Beach, CA, Physics Tutor In Seaside, CA, Physics Tutor In Sebastopol, CA, Physics Tutor In Seeley, CA, Physics Tutor In Selma, CA, Physics Tutor In Shafter, CA, Physics Tutor In Shandon, CA, Physics Tutor In Shasta Lake, CA, Physics Tutor In Shaver Lake, CA, 
Physics Tutor In Shingle Springs, CA, Physics Tutor In Shingletown, CA, Physics Tutor In Sierra Madre, CA, Physics Tutor In Signal Hill, CA, Physics Tutor In Simi Valley, CA, Physics Tutor In Solana Beach, CA, Physics Tutor In Soledad, CA, Physics Tutor In Solvang, CA, Physics Tutor In Sonoma, CA, Physics Tutor In Sonora, CA, Physics Tutor In Soquel, CA, Physics Tutor In 
Soulsbyville, CA, Physics Tutor In South Dos Palos, CA, Physics Tutor In South El Monte, CA, Physics Tutor In South Gate, CA, Physics Tutor In South Lake Tahoe, CA, Physics Tutor In South Pasadena, CA, Physics Tutor In South San Francisco, CA, Physics Tutor In Spreckels, CA, Physics Tutor In Spring Valley, CA, Physics Tutor In Springville, CA, Physics Tutor In Squaw Valley, 
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