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AP Physics 1 Summer Assignment 

1. Scientific Notation: 

The following are ordinary physics problems.  Write the answer in scientific notation and simplify the units (π=3). 
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2. Solving Equations: 

Often problems on the AP exam are done with variables only.  Solve for the variable indicated.  Don’t let the 

different letters confuse you.  Manipulate them algebraically as though they were numbers. 
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3. Conversion 

Science uses the KMS system (SI: System Internationale).  KMS stands for kilogram, meter, second.  These are the 

units of choice of physics.  The equations in physics depend on unit agreement.  So you must convert to KMS in 

most problems to arrive at the correct answer.   

kilometers (km) to meters (m) and meters to kilometers gram (g) to kilogram (kg) 

centimeters (cm) to meters (m) and meters to centimeters Celsius (
o
C) to Kelvin (K) 

millimeters (mm) to meters (m) and meters to millimeters atmospheres (atm) to Pascals (Pa) 

nanometers (nm) to meters (m) and metes to nanometers liters (L) to cubic meters (m
3
) 

micrometers (m) to meters (m) 

Other conversions will be taught as they become necessary. 

What if you don’t know the conversion factors?  Colleges want students who can find their own information (so do 

employers).  Hint: Try a good dictionary and look under “measure” or “measurement”.  Or the Internet?  Enjoy. 

a. 4008 g = _______________ kg 

 

b. 1.2 km = _______________ m 

 

c. 823 nm = _______________ m 

 

d. 298 K = _______________ 
o
C 

 

e. 0.77 m = _______________ cm 

 

f. 8.8x10
-8

 m = _______________ mm 

 

g. 1.2 atm = _______________ Pa 

 

h. 25.0 m = _______________ m 

 

i. 2.65 mm = _______________ m 

 

j. 8.23 m = _______________ km 

 

k. 40.0 cm = _______________ m 

 

l. 6.23x10
-7

 m = _______________ nm 

 

m. 1.5x10
11

 m = _______________ km 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AP Physics 1, Summer Assignment 4 

4. Geometry 

 

 

Solve the following geometric problems. 

a. Line B touches the circle at a single point.  Line A extends through the center of the circle. 

i. What is line B in reference to the circle? 

 

_______________ 

ii. How large is the angle between lines A and B? 

 

_______________ 

b. What is angle C? 

 

_______________ 

c. What is angle  ? 

 

_______________ 

d. How large is ? 

 

_______________ 

e. The radius of a circle is 5.5 cm,  

i. What is the circumference in meters? 

 

_______________ 

ii. What is its area in square meters? 

 

_______________ 

f. What is the area under the curve at the right? 

 

_______________ 
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5. Trigonometry 

Using the generic triangle to the right, Right Triangle Trigonometry and 

Pythagorean Theorem solve the following. Your calculator must be in degree 

mode. 

 

 

 

 

 

g.  = 55
o
 and c = 32 m, solve for a and b. 

 

_______________ 

 

 

h.  = 45
o
 and a = 15 m/s, solve for b and c. 

 

_______________ 

 

 

 

i. b = 17.8 m and  = 65
o
, solve for a and c.  

 

_______________ 

 

 

 

j. a = 250 m and b = 180 m, solve for  and c.  

 

_______________ 

 

 

 

k. a =25 cm  and c = 32 cm, solve for b and . 

 

_______________ 

 

 

 

l. b =104 cm  and c = 65 cm, solve for a and . 

 

_______________ 
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Vectors 
Most of the quantities in physics are vectors.  This makes proficiency in vectors extremely important. 

Magnitude: Size or extend. The numerical value. 

Direction: Alignment or orientation of any position with respect to any other position. 

Scalars: A physical quantity described by a single number and units.  A quantity described by magnitude only. 

Examples: time, mass, and temperature 

Vector: A physical quantity with both a magnitude and a direction. A directional quantity. 

Examples: velocity, acceleration, force 

Notation: A  or A   Length of the arrow is proportional to the vectors magnitude. 

     Direction the arrow points is the direction of the vector. 

Negative Vectors 

Negative vectors have the same magnitude as their positive counterpart.  They are just pointing in the 

opposite direction. 

 A  A  

Vector Addition and subtraction 

Think of it as vector addition only.  The result of adding vectors is called the resultant. R  

A B R   A  + B  = R  

So if A has a magnitude of 3 and B has a magnitude of 2, then R has a magnitude of 3+2=5. 

When you need to subtract one vector from another think of the one being subtracted as being a negative 

vector.  Then add them. 

A negative vector has the same length as its positive counterpart, but its direction is reversed. 

So if A has a magnitude of 3 and B has a magnitude of 2, then R has a magnitude of 3+(-2)=1. 

This is very important.  In physics a negative number does not always mean a smaller number.  

Mathematically –2 is smaller than +2, but in physics these numbers have the same magnitude (size), they just point 

in different directions (180
o
 apart). 

There are two methods of adding vectors 

Parallelogram 

A + B  

A – B  

Tip to Tail 

A + B  

A – B  

B 

A 

B 

A 

B 

A 
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6. Drawing Resultant Vectors 

Draw the resultant vector using the parallelogram method of vector addition. 

Example 

a.  

b.  

c.  

d.  

e.  

Draw the resultant vector using the tip to tail method of vector addition.  Label the resultant as vector R 

Example 1: A + B 

Example 2: A – B 

f. X + Y 

g. T – S 

h. P + V 

i. C – D 

B A 
R 

B 

A 

B A 
R 

- B 

A 

Y X 

S T 

V 

P 

D C 
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Component Vectors 
A resultant vector is a vector resulting from the sum of two or more other vectors.  Mathematically the 

resultant has the same magnitude and direction as the total of the vectors that compose the resultant.  Could a 

vector be described by two or more other vectors?  Would they have the same total result? 

This is the reverse of finding the resultant.  You are given the resultant and must find the component vectors 

on the coordinate axis that describe the resultant. 

Any vector can be described by an x axis vector and a y axis vector which summed together mean the exact 

same thing.  The advantage is you can then use plus and minus signs for direction instead of the angle. 

7. Resolving a vector into its components 

For the following vectors draw the component vectors along the x and y axis. 

a.   

b.   

c.   

d.   

 

Obviously the quadrant that a vector is in determines the sign of the x and y component vectors. 

 

 

 

 

 

 

 

 

R +Ry 

+Rx 

R R 
+Ry 

+Rx or 



-2- 

AP® PHYSICS 1 TABLE OF INFORMATION 

CONSTANTS AND CONVERSION FACTORS 

Proton mass, 271.67 10  kgpm -= ¥ Electron charge magnitude,    191.60 10  Ce -= ¥

Neutron mass, 271.67 10  kgnm -= ¥  Coulomb’s law constant,    9 2 2
01 4 9.0 10  N m Ck pe= = ¥ 

Electron mass, 319.11 10  kgem -= ¥
 Universal gravitational 

constant,    
11 3 26.67 10  m kg sG -= ¥ 

Speed of light,     83.00 10  m sc = ¥  
Acceleration due to gravity

at Earth’s surface,     
29.8 m sg =

UNIT 
SYMBOLS 

meter, m kelvin, K watt, W degree Celsius, C∞
kilogram, kg hertz, Hz coulomb, C 
second, s newton, N volt, V 
ampere, A joule, J ohm, W

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.

Return to Table of Contents
© 2021 College Board
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AP® PHYSICS 1 EQUATIONS

MECHANICS 
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21
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r =

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

gU mg yD D=
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GEOMETRY AND TRIGONOMETRY

Rectangle 
A bh=

Triangle 

1
2

A bh=  

Circle 
2A rp=

    2C rp=

Rectangular solid 
V wh= 

Cylinder 
2V rp= 

22 2S r rp p= +

Sphere 

    34
3

V rp=

24S rp=

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

Right triangle 
2 2 2c a b= +

    sin a
c

q =

    cos b
c

q =

    tan a
b

q =

c a

b
90q
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AP Physics 1 Summer assignment 

I hope that you are having a fun and safe Summer this year! 

Attached, you will find a set of problems and a little review to help you streamline 

into the coming year.  Take your time over the summer to review these principles 

and complete the problems that are presented to you.  

 

When you are done, attached is an updated equation sheet.  Much like we did in 

our Honors Physics class, I am going to ask you to annotate the equation sheet.  

Most of the equations you are very familiar with, so those should not be a 

problem.  Others may require you to do a little research into the AP site – and 

that’s okay.  Use your resources to annotate the equations and write down the 

information helpful to you, that guides you to apply each one of them in the 

world of AP Physics.   

Once, again, I wish you well, and while I cannot wait to see you all again, I will be 

enjoying my summertime with my family!   

 

Take care! 

Mr. Lay 


