
 

 

 

 

 

 

MEASUREMENTS VS. NUMBERS 



SI BASE UNITS 

 

  

PREFIXES  

 



HANDLING DATA 

Rules for Significant Figures: 

1) All Nonzero Digits are significant  

2) All sandwiched zeroes are significant  

3) Follow/Follow zeroes are significant  

 

Using Significant Figures in calculations: 

1) Adding & Subtracting  

2) Multiplying & Dividing  

 

 

 

 

 

Scientific Notation: 

1) Large numbers  

2) Small numbers  

 



CONVERTING BETWEEN UNITS (DIMENSIONAL ANALYSIS) 

1. Write out the units you have (when appropriate as a fraction). 

2. Write out the units you want to end with. 

3. Determine appropriate conversion factors (in some cases, there will be more than one conversion factor for each of 
the units you have): 

4. Evaluate appropriate arrangement for fractions (that is, what units belong in numerator, what units need to be in 
denominator).  Remember that when you multiply fractions (as you will in step 6 below), you can cancel units ONLY 
when they appear in both the numerator and the denominator. 

5. Set up the conversion by writing the fractions in a row with multiplication signs in between. 

6. Evaluate.  Do the original units cancel so that you are left with ONLY the units asked for?  If not repeat steps 3 and 4 
until you are left with appropriate units. 

7. Multiply across the top and bottom and then divide. 

8. Evaluate your answer. 



SCIENTIFIC GRAPHING 

Graphs are a useful tool in science. The visual characteristics of a graph make trends in data easy to see. One of the most 
valuable uses for graphs is to "predict" data that is not measured on the graph.  

 Extrapolate: extending the graph, along the same slope, above or below measured data.  
 Interpolate: predicting data between two measured points on the graph.  

How To Construct a Line Graph On Paper 

Step What To Do How To Do It 

1 Identify the variables 

a. Independent Variable - (controlled by the experimenter)  
 Goes on the X axis (horizontal)  
 Should be on the left side of a data table.  

b. Dependent Variable - (changes with the independent variable)  
 Goes on the Y axis (vertical)  
 Should be on the right side of a data table.  

2 
Determine the variable 
range. 

a. Subtract the lowest data value from the highest data value.  
b. Do each variable separately.  

3 
Determine the scale of 
the graph. 

a. Determine a scale, (the numerical value for each square), 
that best fits the range of each variable.  

b. Spread the graph to use MOST of the available space.  

4 
Number and label each 
axis. 

 This tells what data the lines on your graph represent.  

5 Plot the data points. 
a. Plot each data value on the graph with a dot.  
b. You can put the data number by the dot, if it does not clutter your 

graph.  

6 Draw the graph. 
a. Draw a curve or a line that best fits the data points.  
b. Most graphs of experimental data are not drawn as "connect-the-

dots".  

7 Title the graph. 
a. Your title should clearly tell what the graph is about.  
b. If your graph has more than one set of data, provide a "key" to identify 

the different lines.  
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DENSITY 

Density is a physical property of matter that describes the degree of compactness 
of a substance - in other words, how closely packed together the atoms of an 
element or molecules of a compound are. The more closely packed together the 
individual particles of a substance are, the more dense that substance is. Since 
different substances have different densities, density measurements are a useful 
means for identifying substances. 

Take a look at the two boxes below. Each box has the same volume.                          
If each ball has the same mass, which box would weigh more? Why?  

 

The box that has more balls has more mass per unit of volume. This property of 
matter is called density. The density  of a material helps to distinguish it from other 
materials. Since mass is usually expressed in grams and volume in cubic 
centimeters, density is expressed in grams/cubic centimeter.  

We can calculate density using the formula:     Density= Mass/Volume  

Examples:   

1. Calculate the density of a material for which a 6.4 mL sample has   
a mass of 13.203 g. 

2. What would be the mass of a 7.0 mL sample of material if it had    
a density of 5.0 g/mL?  

 

Densities of Some 
Common Substances 

Substance 
Density 

(g/cm3) 

Air 0.0013 

Feathers 0.0025 

Wood 

(Oak) 
0.6 - 0.9 

Ice 0.92 

Water 1.00 

Bricks 1.84 

Aluminum 2.70 

Steel 7.80 

Silver 10.50 

Gold 19.30 
 

 

 

PERCENT ERROR 


