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AP® PHYSICS 1 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 � �

Speed of light, 83.00 10  m sc  �

Electron charge magnitude, 191.60 10  Ce � �
Coulomb’s law constant,   9 21 4 9.0 10  N m Ck pe  �0  2

Universal gravitational 
constant,   

11 3 26.67 10  m kg sG � � 

Acceleration due to gravity
  at Earth’s surface,    29.8 m sg  

UNIT 
SYMBOLS 

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

kelvin, K
hertz, Hz

newton, N
joule, J

watt, W
coulomb, C

volt, V
ohm, W  

degree Celsius, �C

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


30 37 45 53 60 90

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. Assume air resistance is negligible unless otherwise stated.

III. In all situations, positive work is defined as work done on a system.
IV. The direction of current is conventional current: the direction in which

positive charge would drift.
V. Assume all batteries and meters are ideal unless otherwise stated.

Online Physics Tutor in New York,IB Physics Tutor in New York, Online IB Physics Tutor in New York, 
Physics Home Tutor in New York, IB Physics Home Tutor in New York,Online Physics Tutor Melrose 
New York, Online Physics Tutor Mott Haven New York, Online Physics Tutor Port Morris New York, 
Online Physics Tutor Hunts Point New York, Online Physics Tutor Longwood New York, Online 
Physics Tutor Claremont New York, Online Physics Tutor Concourse Village New York, Online Physics 
Tutor Crotona Park New York, Online Physics Tutor Morrisania New York, Online Physics Tutor 
Concourse New York, Online Physics Tutor Highbridge New York, Online Physics Tutor Mount Eden 
New York, Online Physics Tutor Fordham New York, Online Physics Tutor Morris Heights New York, 
Online Physics Tutor Mount Hope New York, Online Physics Tutor University Heights New York, 
Online Physics Tutor Bathgate New York, Online Physics Tutor Belmont New York, Online Physics 
Tutor East Tremont New York, Online Physics Tutor West Farms New York, Online Physics Tutor 
Bedford Park New York, Online Physics Tutor Fordham Heights New York, Online Physics 
Tutor Jerome Park New York, Online Physics Tutor Kingsbridge Heights New York, Online Physics 
Tutor Norwood New York, Online Physics Tutor University Heights New York, Online Physics Tutor 
Fieldston New York, Online Physics Tutor Kingsbridge New York, Online Physics Tutor Kingsbridge 
Heights New York



AP® PHYSICS 1 EQUATIONS

MECHANICS

a = acceleration 
A = amplitude 
d = distance 
E = energy 
f = frequency 
F = force 
I = rotational inertia 
K = kinetic energy 
k = spring constant 
L = angular momentum 
  = length
m = mass
P = power
p = momentum
r = radius or separation
T = period
t = time
U = potential energy 
V = volume
v = speed
W = work done on a system
x = position
y = height
a  = angular acceleration
m  = coefficient of friction

q  = angle
r  = density
t  = torque
w  = angular speed
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ELECTRICITY

A = area 
F = force 
I = current 
  = length
P = power
q = charge
R = resistance
r = separation
t = time
V = electric potential
r  = resistivity
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WAVES 

 f = frequency 
 v = speed 
l  = wavelength

v
f
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GEOMETRY AND TRIGONOMETRY

A = area 
C = circumference 
V = volume 
S = surface area 
b = base 
h = height 
 = length
w = width
r = radius
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PHYSICS 1 

SECTION II 

Time—1 hour and 30 minutes 

5 Questions 

Directions: Questions 1, 4, and 5 are short free-response questions that require about 13 minutes each to answer and 
are worth 7 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. 

 

1. (7 points, suggested time 13 minutes)

A stunt cyclist builds a ramp that will allow the cyclist to coast down the ramp and jump over several parked
cars, as shown above. To test the ramp, the cyclist starts from rest at the top of the ramp, then leaves the ramp,
jumps over six cars, and lands on a second ramp.

 H0 is the vertical distance between the top of the first ramp and the launch point.

 q0 is the angle of the ramp at the launch point from the horizontal.
X0 is the horizontal distance traveled while the cyclist and bicycle are in the air.
m0 is the combined mass of the stunt cyclist and bicycle.

(a) Derive an expression for the distance X0 in terms of H0, q0, m0, and physical constants, as appropriate.

AP® Physics 1 2021 Free­Response Questions 

Begin your response to QUESTION 1 on this page. 

GO ON TO THE NEXT PAGE. 

Use a pencil or pen with black or dark blue ink only. Do NOT write your name. Do NOT write outside the box. 
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AP® Physics 1 2021 Free­Response Questions 

Continue your response to QUESTION 1 on this page. 

(b) If the vertical distance between the top of the first ramp and the launch point were 2H0 instead of H0, with
no other changes to the first ramp, what is the maximum number of cars that the stunt cyclist could jump over?
Justify your answer, using the expression you derived in part (a).

(c) On the axes below, sketch a graph of the vertical component of the stunt cyclist’s velocity as a function of
time from immediately after the cyclist leaves the ramp to immediately before the cyclist lands on the second
ramp. On the vertical axis, clearly indicate the initial and final vertical velocity components in terms of H0, q0,
m0, and physical constants, as appropriate. Take the positive direction to be upward.

GO ON TO THE NEXT PAGE. 

Use a pencil or pen with black or dark blue ink only. Do NOT write your name. Do NOT write outside the box. 
© 2021 College Board. 
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AP® Physics 1 2021 Free­Response Questions 

Begin your response to QUESTION 2 on this page. 

2. (12 points, suggested time 25 minutes)

A group of students is investigating how the thickness of a plastic rod affects the maximum force Fmax with which
the rod can be pulled without breaking. Two students are discussing models to represent how Fmax depends on rod
thickness.
Student A claims that Fmax is directly proportional to the radius of the rod.
Student B claims that Fmax is directly proportional to the cross-sectional area of the rod—the area of the base of the
cylinder, shaded gray in the figure above.

(a) The students have a collection of many rods of the same material. The rods are all the same length but come
in a range of six different thicknesses. Design an experimental procedure to determine which student’s model,
if either, correctly represents how Fmax depends on rod thickness.

In the table below, list the quantities that would be measured in your experiment. Define a symbol to represent 
each quantity, and also list the equipment that would be used to measure each quantity. You do not need to fill 
in every row. If you need additional rows, you may add them to the space just below the table. 

Quantity to be Measured Symbol for Quantity Equipment for Measurement 

GO ON TO THE NEXT PAGE. 

Use a pencil or pen with black or dark blue ink only. Do NOT write your name. Do NOT write outside the box. 
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Continue your response to QUESTION 2 on this page.
Describe the overall procedure to be used, referring to the table. Provide enough detail so that another student 
could replicate the experiment, including any steps necessary to reduce experimental uncertainty. As needed, use 
the symbols defined in the table and/or include a simple diagram of the setup.
① calculate A, for which I should be calculated.

*=DUS
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using face sensor, and Repeat buth rod of same thickness
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(b) For a rod of radius r0, it is determined that Fmax is F0, as indicated by the dot on the grid below. On the grid, 
draw and label graphs corresponding to the two students’ models of the dependence of Fmax on rod radius. Clearly 
label each graph “A” or “B,” corresponding to the appropriate model.
Online Physics Tutor Boerum Hill New York, 
Online Physics Tutor Brooklyn Heights New 
York, Online Physics Tutor Brooklyn Navy Yard 
New York, Online Physics Tutor Clinton Hill New 
York, Online Physics Tutor Dumbo New York, 
Online Physics Tutor Fort Greene New York, 
Online Physics Tutor Fulton Ferry New York, 
Online Physics Tutor Fulton Mall New York, 
Online Physics Tutor Vinegar Hill New York, 
Online Physics Tutor Bedford-Stuyvesant New 
York, Online Physics Tutor Ocean Hill New York, 
Online Physics Tutor Stuyvesant Heights New 
York, Online Physics Tutor Bushwick New York, 
Online Physics Tutor City Line New York, Online 
Physics Tutor Cypress Hills New York, Online 
Physics Tutor East New York New York, Online 
Physics Tutor Highland Park New York, Online 
Physics Tutor New Lots New York, Online 
Physics Tutor Starrett City New York, Online 
Physics Tutor Carroll Gardens New York, Online 
Physics Tutor Cobble Hill New York, Online 
Physics Tutor Gowanus New York, Online 
Physics Tutor Park Slope New York, Online 
Physics Tutor Red Hook New York, Online 
Physics Tutor Greenwood Heights New York, 
Online Physics Tutor Sunset Park New York, 
Online Physics Tutor Windsor Terrace New York, 
Online Physics Tutor Crown Heights New York, 
Online Physics Tutor Prospect Heights New 
York, Online Physics Tutor Weeksville New York, 
Online Physics Tutor Crown Heights New York, 
Online Physics Tutor Prospect Lefferts Gardens 
New York, Online Physics Tutor Wingate New 
York, Online Physics Tutor Bay Ridge New York
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AP® Physics 1 2021 Free­Response Questions 

Continue your response to QUESTION 2 on this page. 

The table below shows results of measurements taken by another group of students for rods of different 
thicknesses. 

Rod radius (mm) 0.5 1.0 1.5 2.0 2.5 

Fmax (N) 40 120 320 520 900 

(c) On the grid below, plot the data points from the table. Clearly scale and label all axes, including units.
Draw either a straight line or a curve that best represents the data.

(d) Which student’s model is more closely represented by the evidence shown in the graph you drew in
part (c) ?

____ Student A’s model: Fmax is directly proportional to the radius of the rod. 

____ Student B’s model: Fmax is directly proportional to the cross-sectional area of the rod. 

Explain your reasoning. 

GO ON TO THE NEXT PAGE. 

Use a pencil or pen with black or dark blue ink only. Do NOT write your name. Do NOT write outside the box. 
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Begin your response to QUESTION 3 on this page. 3. (12 points, suggested time 25 minutes)
(a) A student of mass MS, standing on a smooth surface, uses a stick to push a disk of mass MD. The student exerts a 
constant horizontal force of magnitude FH over the time interval from time t � 0 to t � tf while pushing the 
disk . Assume there is negligible friction between the disk and the surface.
i. Assuming the disk begins at rest, determine an expression for the final speed vD of the disk relative to the surface. 
Express your answer in terms of FH, tf , MS, MD, and physical constants, as appropriate.

ii. Assume there is negligible friction between the student’s shoes and the surface. After time tf , the 
student slides with speed vS. Derive an equation for the ratio vD / vS. Express your answer in terms of MS, 
MD, and physical constants, as appropriate.
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New York, Online Physics Tutor Plum Beach New York, Online Physics Tutor Sheepshead Bay New York, Online 
Physics Tutor Brownsville New York, Online Physics Tutor Ocean Hill New York, Online Physics Tutor Ditmas Village 
New York, Online Physics Tutor East Flatbush New York, Online Physics Tutor Erasmus New York, Online Physics 
Tutor Farragut New York, Online Physics Tutor Remsen Village New York, Online Physics Tutor Rugby New York, 
Online Physics Tutor Bergen Beach New York, Online Physics Tutor Canarsie New York, Online Physics 
Tutor Flatlands New York, Online Physics Tutor Georgetown New York, Online Physics Tutor Marine Park New York, 
Online Physics Tutor Mill Basin New York, Online Physics Tutor Mill Island New York, 
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(b) Assume that the student’s mass is greater than that of the disk (MS � MD). On the grid below, sketch graphs 
of the speeds of both the student and the disk as functions of time t between t � 0 and t � 2tf . Assume that
neither the disk nor the student collides with anything after t � tf . On the vertical axis, label vD and vS. Label 
the graphs “S” and “D” for the student and the disk, respectively.

Online Physics Tutor Battery Park City New York, Online Physics Tutor Financial District New York, Online Physics Tutor Tribeca 
New York, Online Physics Tutor Chinatown New York, Online Physics Tutor Greenwich Village New York, Online Physics 
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Tutor SoHo New York, Online Physics Tutor West Village New York, Online Physics Tutor Alphabet City New York, Online Physics 
Tutor Chinatown New York, Online Physics Tutor East Village New York, Online Physics Tutor Lower East Side New York, Online 
Physics Tutor Two Bridges New York, Online Physics Tutor Chelsea New York, Online Physics Tutor Clinton New York, Online 
Physics Tutor Hell's Kitchen New York, Online Physics Tutor Hudson Yards New York, Online Physics Tutor Midtown New York, 
Online Physics Tutor Gramercy Park New York, Online Physics Tutor Kips Bay New York, Online Physics Tutor Rose Hill New York, 
Online Physics Tutor Murray Hill New York, Online Physics Tutor Peter Cooper Village New York, Online Physics Tutor Stuyvesant 
Town New York, Online Physics Tutor Sutton Place New York, Online Physics Tutor Tudor City New York, Online Physics 
Tutor Turtle Bay New York, Online Physics Tutor Waterside Plaza New York, Online Physics Tutor Lincoln Square New York, Online 
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(c) The disk is now moving at a constant speed v1 on the surface toward a block of mass MB, which is at rest on 
the surface, as shown above. The disk and block collide head-on and stick together, and the center of mass of 
the disk-block system moves with speed vcm.
i. Suppose the mass of the disk is much greater than the mass of the block. Estimate the velocity of the center 
of mass of the disk-block system. Explain how you arrived at your prediction without deriving it 
mathematically.

Online Physics Tutor Roosevelt Island New York, Online Physics Tutor Upper East Side New York, Online Physics Tutor Yorkville New York, Online 
Physics Tutor Hamilton Heights New York, Online Physics Tutor Manhattanville New York, Online Physics Tutor Morningside Heights New York, 
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Inwood New York, Online Physics Tutor Washington Heights New York, Online Physics Tutor Astoria New York, Online Physics Tutor Astoria Heights 
New York, Online Physics Tutor Queensbridge New York, Online Physics Tutor Dutch Kills New York, Online Physics Tutor Long Island City New 
York, Online Physics Tutor Ravenswood New York, Online Physics Tutor Rikers Island New York, Online Physics Tutor Steinway New York, Online 
Physics Tutor Blissville New York, Online Physics Tutor Hunters Point New York, Online Physics Tutor Long Island City New York, Online Physics 
Tutor Sunnyside New York, Online Physics Tutor Sunnyside Gardens New York, Online Physics Tutor Woodside New York, Online Physics Tutor 
East Elmhurst New York, Online Physics Tutor Jackson Heights New York, Online Physics Tutor North Corona New York, Online Physics Tutor 
Corona New York, Online Physics Tutor Elmhurst New York, Online Physics Tutor Fresh Pond New York, Online Physics Tutor Glendale New York, 
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ii. Suppose the mass of the disk is much less than the mass of the block. Estimate the velocity of the center of 
mass of the disk-block system. Explain how you arrived at your prediction without deriving it mathematically.

iii). Now suppose that neither object’s mass is much greater than the other but that they are not necessarily equal. 
Derive an equation for vcm. Express your answer in terms of v1, MD, MB, and physical constants, as appropriate.

Online Physics Tutor Maspeth New York, Online Physics Tutor Middle Village New York, Online Physics 
Tutor Liberty Park New York, Online Physics Tutor Ridgewood New York, Online Physics Tutor Forest Hills New 
York, Online Physics Tutor Rego Park New York, Online Physics Tutor Bay Terrace New York, Online Physics 
Tutor Beechhurst New York, Online Physics Tutor College Point New York, Online Physics Tutor Flushing New 
York, Online Physics Tutor Linden Hill New York, Online Physics Tutor Malba New York, Online Physics 
Tutor Queensboro Hill New York, Online Physics Tutor Whitestone New York, Online Physics Tutor Willets Point 
New York, Online Physics Tutor Briarwood New York, Online Physics Tutor Fresh Meadows New York, Online 
Physics Tutor Holliswood New York, Online Physics Tutor Jamaica Estates New York, Online Physics Tutor Kew 
Gardens Hills New York, Online Physics Tutor Pomonok New York, Online Physics Tutor Pomonok Houses New 
York, Online Physics Tutor Utopia New York, Online Physics Tutor Kew Gardens New York, Online Physics 
Tutor Ozone Park New York, Online Physics Tutor Richmond Hill New York, Online Physics Tutor Woodhaven 
New York, Online Physics Tutor Howard Beach New York, Online Physics Tutor Lindenwood New York, Online 
Physics Tutor Richmond Hill New York, Online Physics Tutor South Ozone Park New York, Online Physics 
Tutor Tudor Village New York, Online Physics Tutor Auburndale New York, Online Physics Tutor Bayside New 
York, 
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iv. Consider the scenario from part (c)(i), where the mass of the disk was much greater than the mass of the 
block. Does your equation for vcm from part (c)(iii) agree with your reasoning from part (c)(i) ?
____ Yes ____ No
Explain your reasoning by addressing why, according to your equation, vcm becomes (or approaches) a certain 
value when MD is much greater than MB.
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York, Online Physics Tutor Bellerose New York, Online Physics Tutor Brookville 
New York, Online Physics Tutor Cambria Heights New York, Online Physics 
Tutor Floral Park New York, Online Physics Tutor Glen Oaks New York, Online 
Physics Tutor Laurelton New York, Online Physics Tutor Meadowmere New 
York, Online Physics Tutor New Hyde Park New York, Online Physics 
Tutor Queens Village New York, Online Physics Tutor Rosedale New York, 
Online Physics Tutor Arverne New York, Online Physics Tutor Bayswater New 
York, Online Physics Tutor Belle Harbor New York, Online Physics Tutor Breezy 
Point New York, Online Physics Tutor Edgemere New York, Online Physics 
Tutor Far Rockaway New York, Online Physics Tutor Neponsit New York, Online 
Physics Tutor Rockaway Park New York, Online Physics Tutor Seaside New 
York, Online Physics Tutor Arlington New York, Online Physics Tutor Castleton 
Corners New York, Online Physics Tutor Clifton New York, Online Physics 
Tutor Concord New York, Online Physics Tutor Elm Park New York
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Begin your response to QUESTION 4 on this page.

4. (7 points, suggested time 13 minutes)
A cylinder of mass m0 is placed at the top of an incline of length L0 and height H0, as shown above, and released 
from rest. The cylinder rolls without slipping down the incline and then continues rolling along a horizontal surface.
(a) On the grid below, sketch a graph that represents the total kinetic energy of the cylinder as a function of the 
distance traveled by the cylinder as it rolls down the incline and continues to roll across the horizontal surface.
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The cylinder is again placed at the top of the incline. A block, also of mass m0, is placed at the top of a separate 
rough incline of length L0 and height H0, as shown above. When the cylinder and block are released at the same 
instant, the cylinder begins to roll without slipping while the block begins to accelerate uniformly. The cylinder 
and the block reach the bottoms of their respective inclines with the same translational speed.

(b) In terms of energy, explain why the two objects reach the bottom of their respective inclines with the same 
translational speed. Provide your answer in a clear, coherent paragraph-length response that may also contain 
figures and/or equations.
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Begin your response to QUESTION 5 on this page.

5. (7 points, suggested time 13 minutes)
Two pulleys with different radii are attached to each other so that they rotate together about a horizontal 
axle through their common center. There is negligible friction in the axle. Object 1 hangs from a light string 
wrapped around the larger pulley, while object 2 hangs from another light string wrapped around the smaller 
pulley, as shown in the figure above.
m0 is the mass of object 1.
1.5m0 is the mass of object 2.
r0 is the radius of the smaller pulley. 2r0 is the radius of the larger pulley.
(a) At time t = 0, the pulleys are released from rest and the objects begin to accelerate.
i. Derive an expression for the magnitude of the net torque exerted on the objects-pulleys system about the 
axle after the pulleys are released. Express your answer in terms of m0, r0, and physical constants, as 
appropriate.
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ii. Object 1 accelerates downward after the pulleys are released. Briefly explain why.
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(b) At a later time t = tC , the string of object 1 is cut while the objects are still moving and the pulley is 
still rotating. Immediately after the string is cut, how do the directions of the angular velocity and 
angular acceleration of the pulley compare to each other?
___ Same direction ___ Opposite directions Briefly explain your reasoning.
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(c) On the axes below, sketch a graph of the angular velocity w of the system consisting of the two pulleys 
as a function of time t. Include the entire time interval shown. The pulleys are released at t = 0, and the 
string is cut at t = tC.
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New York is the richest country in the whole world, in terms of money and 
terms of education, New York is number one in both terms, but one thing is to 
be understood if there is any balance in the field of education, then it is Indian.

India is a progressive country but the heritage of India is the education here, 
education here gives a huge benefit to the whole world.

But the problem is that because of the population here, there are very few 
means for every person to progress.

Students who go to Newyork after taking engineering or medical education 
from here help a lot in the progress of that country or city.

Because the education here is very good and especially in the field of science, 
India has an integral place, due to the lack of laboratories, the person who is 
more educated here does not get his chance to progress as much as in a 
country like America. Get

But the Indians who live there must be wondering whether our children are 
getting higher education, which we were getting while living in India, they 
lack it, so till now with the help of Technology, you can follow India's best 
physics tutor. You can contact Kumar sir and give physics education to your 
children in the same way as you did while living in India.

 

You can still take physics lessons in New York from Online Physics Tutor In 
Newyork 

Online Physics Tutor in New York,IB Physics Tutor in New York, Online IB Physics Tutor in New York, Physics Home Tutor in New York, IB Physics Home Tutor in New York,Online Physics Tutor Melrose New York, Online 
Physics Tutor Mott Haven New York, Online Physics Tutor Port Morris New York, Online Physics Tutor Hunts Point New York, Online Physics Tutor Longwood New York, Online Physics Tutor Claremont New York, Online Physics 
Tutor Concourse Village New York, Online Physics Tutor Crotona Park New York, Online Physics Tutor Morrisania New York, Online Physics Tutor Concourse New York, Online Physics Tutor Highbridge New York, Online Physics 
Tutor Mount Eden New York, Online Physics Tutor Fordham New York, Online Physics Tutor Morris Heights New York, Online Physics Tutor Mount Hope New York, Online Physics Tutor University Heights New York, Online 
Physics Tutor Bathgate New York, Online Physics Tutor Belmont New York, Online Physics Tutor East Tremont New York, Online Physics Tutor West Farms New York, Online Physics Tutor Bedford Park New York, Online Physics 
Tutor Fordham Heights New York, Online Physics Tutor Jerome Park New York, Online Physics Tutor Kingsbridge Heights New York, Online Physics Tutor Norwood New York, Online Physics Tutor University Heights New York, 
Online Physics Tutor Fieldston New York, Online Physics Tutor Kingsbridge New York, Online Physics Tutor Kingsbridge Heights New York, Online Physics Tutor Marble Hill New York, Online Physics Tutor Riverdale New York, 
Online Physics Tutor Spuyten Duyvil New York, Online Physics Tutor Van Cortlandt Village New York, Online Physics Tutor Bronx River New York, Online Physics Tutor Bruckner New York, Online Physics Tutor Castle Hill New 
York, Online Physics Tutor Clason Point New York, Online Physics Tutor Harding Park New York, Online Physics Tutor Parkchester New York, Online Physics Tutor Soundview New York, Online Physics Tutor Unionport New York, 
Online Physics Tutor City Island New York, Online Physics Tutor Co-op City New York, Online Physics Tutor Locust Point New York, Online Physics Tutor Pelham Bay New York, Online Physics Tutor Silver Beach New York, 
Online Physics Tutor Throgs Neck New York, Online Physics Tutor Westchester Square New York, Online Physics Tutor Allerton New York, Online Physics Tutor Bronxdale New York, Online Physics Tutor Indian Village New York, 
Online Physics Tutor Laconia New York, Online Physics Tutor Morris Park New York, Online Physics Tutor Pelham Gardens New York, Online Physics Tutor Pelham Parkway New York, Online Physics Tutor Van Nest New York, 
Online Physics Tutor Baychester New York, Online Physics Tutor Edenwald New York, Online Physics Tutor Eastchester New York, Online Physics Tutor Fish Bay New York, Online Physics Tutor Olinville New York, Online 
Physics Tutor Wakefield New York, Online Physics Tutor Williamsbridge New York, Online Physics Tutor Woodlawn Heights New York, Online Physics Tutor Greenpoint New York, Online Physics Tutor Williamsburg New York, 
Online Physics Tutor Williamsburg Houses New York, Online Physics Tutor Boerum Hill New York, Online Physics Tutor Brooklyn Heights New York, Online Physics Tutor Brooklyn Navy Yard New York, Online Physics 
Tutor Clinton Hill New York, Online Physics Tutor Dumbo New York, Online Physics Tutor Fort Greene New York, Online Physics Tutor Fulton Ferry New York, Online Physics Tutor Fulton Mall New York, Online Physics 
Tutor Vinegar Hill New York, Online Physics Tutor Bedford-Stuyvesant New York, Online Physics Tutor Ocean Hill New York, Online Physics Tutor Stuyvesant Heights New York, Online Physics Tutor Bushwick New York, Online 
Physics Tutor City Line New York, Online Physics Tutor Cypress Hills New York, Online Physics Tutor East New York New York, Online Physics Tutor Highland Park New York, Online Physics Tutor New Lots New York, Online 
Physics Tutor Starrett City New York, Online Physics Tutor Carroll Gardens New York, Online Physics Tutor Cobble Hill New York, Online Physics Tutor Gowanus New York, Online Physics Tutor Park Slope New York, Online 
Physics Tutor Red Hook New York, Online Physics Tutor Greenwood Heights New York, Online Physics Tutor Sunset Park New York, Online Physics Tutor Windsor Terrace New York, Online Physics Tutor Crown Heights New 
York, Online Physics Tutor Prospect Heights New York, Online Physics Tutor Weeksville New York, Online Physics Tutor Crown Heights New York, Online Physics Tutor Prospect Lefferts Gardens New York, Online Physics 
Tutor Wingate New York, Online Physics Tutor Bay Ridge New York, Online Physics Tutor Dyker Heights New York, Online Physics Tutor Fort Hamilton New York, Online Physics Tutor Bath Beach New York, Online Physics 
Tutor Bensonhurst New York, Online Physics Tutor Gravesend New York, Online Physics Tutor Mapleton New York, Online Physics Tutor Borough Park New York, Online Physics Tutor Kensington New York, Online Physics 
Tutor Midwood New York, Online Physics Tutor Ocean Parkway New York, Online Physics Tutor Bensonhurst New York, Online Physics Tutor Brighton Beach New York, Online Physics Tutor Coney Island New York, Online 
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Online Physics Tutor Brownsville New York, Online Physics Tutor Ocean Hill New York, Online Physics Tutor Ditmas Village New York, Online Physics Tutor East Flatbush New York, Online Physics Tutor Erasmus New York, 
Online Physics Tutor Farragut New York, Online Physics Tutor Remsen Village New York, Online Physics Tutor Rugby New York, Online Physics Tutor Bergen Beach New York, Online Physics Tutor Canarsie New York, Online 
Physics Tutor Flatlands New York, Online Physics Tutor Georgetown New York, Online Physics Tutor Marine Park New York, Online Physics Tutor Mill Basin New York, Online Physics Tutor Mill Island New York, Online Physics 
Tutor Battery Park City New York, Online Physics Tutor Financial District New York, Online Physics Tutor Tribeca New York, Online Physics Tutor Chinatown New York, Online Physics Tutor Greenwich Village New York, Online 
Physics Tutor Little Italy New York, Online Physics Tutor Lower East Side New York, Online Physics Tutor NoHo New York, Online Physics Tutor SoHo New York, Online Physics Tutor West Village New York, Online Physics 
Tutor Alphabet City New York, Online Physics Tutor Chinatown New York, Online Physics Tutor East Village New York, Online Physics Tutor Lower East Side New York, Online Physics Tutor Two Bridges New York, Online 
Physics Tutor Chelsea New York, Online Physics Tutor Clinton New York, Online Physics Tutor Hell's Kitchen New York, Online Physics Tutor Hudson Yards New York, Online Physics Tutor Midtown New York, Online Physics 
Tutor Gramercy Park New York, Online Physics Tutor Kips Bay New York, Online Physics Tutor Rose Hill New York, Online Physics Tutor Murray Hill New York, Online Physics Tutor Peter Cooper Village New York, Online 
Physics Tutor Stuyvesant Town New York, Online Physics Tutor Sutton Place New York, Online Physics Tutor Tudor City New York, Online Physics Tutor Turtle Bay New York, Online Physics Tutor Waterside Plaza New York, 
Online Physics Tutor Lincoln Square New York, Online Physics Tutor Manhattan Valley New York, Online Physics Tutor Upper West Side New York, Online Physics Tutor Lenox Hill New York, Online Physics Tutor Roosevelt 
Island New York, Online Physics Tutor Upper East Side New York, Online Physics Tutor Yorkville New York, Online Physics Tutor Hamilton Heights New York, Online Physics Tutor Manhattanville New York, Online Physics 
Tutor Morningside Heights New York, Online Physics Tutor Harlem New York, Online Physics Tutor Polo Grounds New York, Online Physics Tutor East Harlem New York, Online Physics Tutor Randall's Island New York, Online 
Physics Tutor Spanish Harlem New York, Online Physics Tutor Wards Island New York, Online Physics Tutor Inwood New York, Online Physics Tutor Washington Heights New York, Online Physics Tutor Astoria New York, Online 
Physics Tutor Astoria Heights New York, Online Physics Tutor Queensbridge New York, Online Physics Tutor Dutch Kills New York, Online Physics Tutor Long Island City New York, Online Physics Tutor Ravenswood New York, 
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Online Physics Tutor Sunnyside New York, Online Physics Tutor Sunnyside Gardens New York, Online Physics Tutor Woodside New York, Online Physics Tutor East Elmhurst New York, Online Physics Tutor Jackson Heights New 
York, Online Physics Tutor North Corona New York, Online Physics Tutor Corona New York, Online Physics Tutor Elmhurst New York, Online Physics Tutor Fresh Pond New York, Online Physics Tutor Glendale New York, Online 
Physics Tutor Maspeth New York, Online Physics Tutor Middle Village New York, Online Physics Tutor Liberty Park New York, Online Physics Tutor Ridgewood New York, Online Physics Tutor Forest Hills New York, Online 
Physics Tutor Rego Park New York, Online Physics Tutor Bay Terrace New York, Online Physics Tutor Beechhurst New York, Online Physics Tutor College Point New York, Online Physics Tutor Flushing New York, Online Physics 
Tutor Linden Hill New York, Online Physics Tutor Malba New York, Online Physics Tutor Queensboro Hill New York, Online Physics Tutor Whitestone New York, Online Physics Tutor Willets Point New York, Online Physics Tutor 
Briarwood New York, Online Physics Tutor Fresh Meadows New York, Online Physics Tutor Holliswood New York, Online Physics Tutor Jamaica Estates New York, Online Physics Tutor Kew Gardens Hills New York, Online 
Physics Tutor Pomonok New York, Online Physics Tutor Pomonok Houses New York, Online Physics Tutor Utopia New York, Online Physics Tutor Kew Gardens New York, Online Physics Tutor Ozone Park New York, Online 
Physics Tutor Richmond Hill New York, Online Physics Tutor Woodhaven New York, Online Physics Tutor Howard Beach New York, Online Physics Tutor Lindenwood New York, Online Physics Tutor Richmond Hill New York, 
Online Physics Tutor South Ozone Park New York, Online Physics Tutor Tudor Village New York, Online Physics Tutor Auburndale New York, Online Physics Tutor Bayside New York, Online Physics Tutor Douglaston New York, 
Online Physics Tutor East Flushing New York, Online Physics Tutor Hollis Hills New York, Online Physics Tutor Little Neck New York, Online Physics Tutor Oakland Gardens New York, Online Physics Tutor Baisley Park New 
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