
AP Physics Summer Work:  Read the following notes from our first unit.  
Answer any questions.  Do the Algebra Review Sheet.  This will allow us to go 
through this unit very quickly upon your return. This is not a difficult 
assignment, but it does save us class time upon your return. Please wait until 
August to do this.  There will be a unit quiz on this and on our 1st Lab.

PHYSICAL QUANTITIES
"MATHEMATICS IS THE LANGUAGE OF PHYSICS"
THE BUILDING BLOCKS OF PHYSICS:
"The Physical Quantities That we use to express the laws of Physics"

Length
Mass
Time
Force
Velocity
Temperature
ETC...

Measurement of PHYSICAL QUANTITIES takes place by comparing to known 
"Standards":

What are these standards?
Who decides what they are?
How many Standards should we have?

The Standards are  Base units which must be established--Units upon which all 
other physical quantities should be based.

EG:  Miles per hour is derived from two quantities--length and time.  The base 
units would be length and time, while MPH is a derived quantity, made up of two 
base units.
WHO SETS UP THESE STANDARDS?

The Bureau of weights and measures , established in 1875 , near Paris.

  What are some available systems of units?

-British 
-Metric(SI)
-cgs System

For This course, our Base Units will be the "SI System", although we often mix 
in the British System.

 



THE SI SYSTEM--BASE UNITS:

BASE UNIT NAME SYMBOL

Length meter m
Mass kilogram kg
Time second s
Electric Current ampere A
Temperature kelvin K
Amount of Substance mole mol
Luminous Intensity candela cd

LENGTH, MASS, AND TIME ARE VERY IMPORTANT FOR MECHANICS AND WILL BE 
USED EXTENSIVELY.

All Quantities can be derived from the base units.

Ex. 1: mass of objects
Ex. 2:  Speed from clock and meter stick.
Ex. 3:  Square meters

SI SYSTEM PREFIXES:

PREF IX SYMBOL FACTOR

giga G 109

mega M 106

kilo k 103

centi c 10-2

milli m 10-3

micro u 10-6

nano n 10-9

pico p 10-12
For convenience, these are the recommended prefixes to be used with the SI 
system.
Examples:
109 watts= 1 gigawatt
106 phones=
101 cards=
10-2 pedes=
10-12 boos=



BRITISH SYSTEM VERSUS METRIC SYSTEM

Comparisons with the British system of units:

Foot.....Pound......Second....yard.........slug.

Unit Conversions:

Using a proper "Unit Notation" is extremely important for learning to properly 
convert from one system of units to another, or within systems.

EXAMPLES:    You MUST show Unit Notation!!!              
inch to foot
km to miles
inch to cm
mph to fps

Use appropriate conversion factors:
1 km=0.621 miles
1 in=2.54 cm
1 m = 3.28 ft
1 mile=5280 feet
1 hour=3600 seconds
1 slug =.4536 kilograms
1 yard= .9144 meters

SAMPLE PROBLEMS:  (Use full unit notation method)

1.  A research sub is diving at 36.5 fathoms per minute.  How fast is it going 
in meters per second if a fathom is equal to 6 feet?

    
2.  What is the speed of the same sub in miles per hour?

    



ACCURACY/PRECISION and SIGNIFICANT DIGITS

"There is no such thing as a perfect measurement."

Why?  Because  Accuracy and Precision always allow for some uncertainty.

ACCURACY describes how well a result agrees with a standard value.  It is 
often expressed as the uncertainty of the experimenter's measurements.
"The dime weighs 151 grams, +/- 2 grams"
A bad measuring device can give inaccurate results.
PRECISION describes how close repeated values are to one another.  It is 
limited by the device you are using.   How precise is a beam balance in 
comparison to a bathroom scale?

SIGNIFICANT DIGITS:

Significant digits are those digits of a measurement that represent 
meaningful measurement data.  They represent all the measured digits plus 
one estimated digit.

How many significant digits in the following examples:
321
321.0
321.10
.00321
321000
321000.0

RULES:
1. Non-zero digits are always significant
2. Final zeroes after the decimal point are significant
3. Zeroes between other sig. digits are significant.
4.  "Spacing" zeroes after decimal point are not sig.

IMPORTANT:  When doing math operations, an answer can only be as precise as 
the LEAST precise number you start with.

Add/Subtract:  Add numbers and then round to number of decimal places of 
least precise #.

EXAMPLE:  1  plus .001  equals 1

Mult/Divide:  Round to smallest number of sig. digits.

EXAMPLE:  7 times 543 can technically only have 1 significant digit in answer!



SCIENTIFIC NOTATION

Use of scientific notation makes significant digits much more obvious. Very 
small and very large numbers are common in science and engineering, so it is 
useful to use Scientific Notation to make these numbers easier to write out.
EXAMPLES:

834 8.34  x 102
.000567 5.67   x 10-4

89000 8.9  x 104

.059 5.9  x 10-2

801000 8.01  x 105

Scientific Algebra:

In Science, rules of algebra are very clear:

1.  Algebra is done first, no number substitution.
2.  Variable you are solving for is first isolated on the left side of the equation, 
with everything else on the right side.
3.  Numbers and units are then substituted, and the variable is solved showing 
number and unit.

Example:

a = (Vf - Vi)/ t

If a = 5 m/s2 , Vf = 20 m/s,  and Vi = 5 m/s,

What is t?

First:   t = (Vf - Vi)/ a

Then:  t = (20m/s - 5 m/s) 
                        5 m/s2

  so t = 3 s



Name : _____________________ Physics Algebra Review
Mr. Johnson
For all the formulas below solve the  equation for each variable that is in boldface. 
1.   v = x / t

2.   A = ∆ V / ∆ t

3.    A = V2 / r

4. Vf2 = Vi2 + 2ax 

5. Vf = Vi + at  (v is in m/s,  a is in m/s2  Rearrange, solve for units of t)

6. F = ma

7. F = (G m1m2 )/ d2

8. F =  mv2 / r

9. K = 1/2 mv2

10. U = mgh 

11. E = mc2

12. m1v1 + m2v2 = m1v1’ + m2v2’

13. m1v1 + m2v2  = ( m1 + m2 ) v3 


