
Data Analysis 

Where did measurement come from? 

What were the earliest measures? 

(No need to take notes yet) 



Data Analysis 

•The earliest weights - seeds and beans.  

 

•Ancient measurement of length was based on the 

human body, foot, stride, span of a hand, breadth of 

a thumb.  

 

• Egyptian cubit developed around 3000 BC. - 

length of an arm from the elbow to the extended 

fingertips.  

 



Data Analysis 

•The Greeks used as their basic measure of 

length the breadth of a finger (about 19.3 mm), 

-with 16 fingers in a foot,  

--and 24 fingers in a Greek cubit.  
 



Data Analysis 

•Sound confusing? 

 

•Why did these ancient systems need to change?  

 

•Trade -main reason why units of measurement 

were spread more widely than their local areas. 

 

•What came next?  



Data Analysis 

•Scientists need to report data that can be reproduced 
by other scientists. They need standard units of 
measurement.  

•In 1795, French scientists adopted a system of 
standard units called the metric system. 

•In 1960, an international committee of scientists met 

to update the metric system.  

•The revised system is called the Système 
Internationale d’Unités, which is abbreviated SI. 



Data Analysis 

 
 

  

 

A. Why the Metric System? 

Universal System 

Uses decimals, not fractions 

Conversions are easier 

National Metric Week 2011 

October 6-11 
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B. Base Units of the SI System  

Based on an object or event of the  
physical world  

Independent of other units 
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B. Base Units of the SI System  

Second 

Quantity     Base Unit Abbreviation 

Time s 

Length Meter m 

Mass Kilogram kg 

A kilogram is about 
2.2 pounds. The 
kilogram is defined by 
a platinum-iridium 
metal cylinder. 
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B. Base Units of the SI System  

Quantity            Base Unit     Abbreviation 

Temperature 

Amount of a Substance 

Electric Current 

Luminous 
Intensity  

Kelvin K 

Mole 

Ampere 

Candela 

mol 

A 

cd 
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C. Derived Units  
_______________________________ of base 
units   

    Volume cm3 (solids) or ml (liquids) 

Combination 

The derived unit for volume is the cubic 

meter, which is represented by a cube 

whose sides are all one meter in length. 

For measurements that you are likely to 
make, the more useful derived unit for 
volume is the cubic centimeter (cm3).  
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The cubic centimeter works well for solid 
objects with regular dimensions, but not as 
well for liquids or for solids with irregular 
shapes. 

The metric unit for volume equal to one 
cubic decimeter is a liter (L).  
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C. Derived Units  

    Density g/cm3 (solids) or g/ml (liquids) 

Density is a ratio that compares the 

mass of an object to its volume. 

You can calculate density using this 
equation: 



Data Analysis 

Scientists use two temperature 

scales. 

 Temperature Scale 

The Celsius scale was devised by 

Anders Celsius, a Swedish 

astronomer. 

He used the temperatures at 

which water freezes and boils to 

establish his scale because these 

temperatures are easy to 

reproduce. 
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He defined the freezing point as 0 

and the boiling point as 100. 

 Temperature Scale 

Then he divided the distance 

between these points into 100 

equal units, or degrees Celsius. 

The Kelvin scale was devised by 

a Scottish physicist and 

mathematician, William 

Thomson, who was known as 

Lord Kelvin. 
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Celsius Scale: 
  

Water Freezes ________ 
  

Water Boils: __________  

Kelvin Scale:  
(add 273 to ºCelsius) 
Water Freezes_______ 
  
Water Boils:________  

 Temperature Scale 

0ºC 

100ºC 

273K 

373K 

A kelvin (K) is the SI base unit of temperature.  



Data Analysis 



Data Analysis A. Scientific Notation 

 1. Handling numbers:  

The diameter of the sun is 1,392,000 Km 
The density of the sun’s lower atmosphere is 
0.000000028 g/cm3  
in a gram of Hydrogen there are 
602,214,000,000,000,000,000,000 atoms 

distance between particles in a salt crystal is 
0.000 000 002 814 cm 

add 0.000 000 000 036 + 0.000 000 000 000 
046 = ? 

Would it be easy to make a mistake? 
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  M x 10n  
 M = between 1 & 10  
 n = integer (1, 2, 3...) 

Scientific notation expresses numbers as a 

multiple of two factors: a number between 1 

and10; and ten raised to a power, or exponent. 

Easier to use scientific notation 
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When numbers larger than 1 are expressed in 

scientific notation, the power of ten is positive. 

The exponent tells you how many times the first 
factor must be multiplied by ten. 

When numbers smaller than 1 are expressed in 

scientific notation, the power of ten is negative. 



Data Analysis 

Change the following data into scientific 

notation.   

 The diameter of the Sun is 1 392 000 km.  

The density of the Sun’s lower atmosphere   

      is 0.000 000 028 g/cm3. 
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Move the decimal point to produce a factor 

between 1 and 10. Count the number of 

places the decimal point moved and the 

direction. 
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Examples: (from above) 
  
 6.02x1023 

 1.66x10-24 

 3.6x10-9 + 4.6x10-9 = ? 
  

 



Data Analysis Try a few! 
1. 6.3x104 + 3.9x103 =? 

  
  
  
2. (8.0x104) (5.0x102) =? 

  
  
  
3.    6.0x107 

       9.0x105 

  
  
  
4.     3.0x10-8 

        5.0x109 

 



Data Analysis Try a few! 

1). 6.3x104 + 3.9x103 =? 

  
 
 

2). (8.0x104) (5.0x102) =? 

  
 
 

 

63x103 + 3.9x103 = 66.9x103  = 6.7x104 

(8.0)(5.0) = 40x104+2 = 40x106 = 4.0x107 



Data Analysis Try a few! 

3). 6.0x107   = 

      9.0x105 

  
 
 

 

4). 3.0x10-8   = 
      5.0x109   
 
 
 

0.67x107-5 = 0.67x102 = 6.7x101 

0.60x10-8-9 = 0.60x10-17 = 6.0x10-18 



Data Analysis Now try the same one with a calculator! 
1. 6.3x104 + 3.9x103 =? 

  

  (6.3 EE or Exp 4) + (3.9 EE 3) =   
 
EE button could be 2nd function, then 
comma 
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Who 
Won? 

How far was 
the jump in 
feet? 
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Dimensional analysis is a method of 

problem-solving that focuses on the units 

used to describe matter. 

•For example, if you want to convert a 
temperature in degrees Celsius to a 
temperature in Kelvin’s, you focus on the 
relationship between the units in the two 
temperature scales. 
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A conversion factor is a ratio of equivalent 

values used to express the same quantity in 

different units. 
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A conversion factor is always equal to 1. 

Because a quantity does not change when it 
is multiplied or divided by 1, conversion 
factors change the units of a quantity 
without changing its value. 



Data Analysis D. Dimensional Analysis (aka Factor label) 

1. Rules  
a. Write what information was given, the start and 

finish 

b. Draw a multiplication sign and a fraction bar 

c. The desired unit goes on top 

d. The undesired unit to be cancelled goes on the 

bottom 

e. Establish the numerical relationship 

f. Check to see if units cancel 

g. Complete the math and check to make sure 

answer makes sense 
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Who 
Won? 

J. Faklaris =  

7.15 m X

  

100cm 

1m 

X

  

1 inch 

2.54 cm 
X

  

1 ft 

12 in 

= 23.5 feet 
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Examples 

a. How many meters are in 74 cm? 1m = 100 cm 

74 cm 
? m 

X

  

  1  m 

100 cm 

            

= 0.74 m 
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Examples 

b. How many kilometers are in 16,213 mm?  

16,213 mm ? km X

  

  1  m 

1000 mm 

            

= 

0.016213 km 

  1  km 

1000 m 
X
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c. How many moles are contained in 13,216 g of 

Sodium (Na)?  

13,216 g ? moles X

  

  1 mole 

23.0 g 

            

= 

574.61 moles 



Data Analysis 

Examples 

d. How many meters in a one hundred yard 
dash? 1inch = 2.54 cm 

100 yds 
? m 

X

  

3ft 

1yd 

12 in 

1 ft 
X

  

2.54 cm 

1 in 
X

  

X

  

1 m 

100 cm 

            

= 
91.4m 

Or Sig Figs =  90 m 
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e. Convert 8 wags to warps. 1 wag = 12 zooms 

1 wag = 12 zooms    1000 warps = 1bam 3 zoom = 1 bam 
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f. Convert 0.74 kcal/minute to cal/second      

 1000 cal = 1kcal 



Data Analysis Who is the better player? 

Which player won this round? 

Which player has the better throw? 
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When scientists make measurements, they 

evaluate both the accuracy and the 

precision of the measurements. 

Accuracy refers to how close a measured 

value is to an accepted value. 

Precision refers to how close a series of 

measurements are to one another. 

  

III. How Reliable are Measurements? Accuracy & 
Precision 2.3 Pgs. 36-37  



Data Analysis An archery target illustrates the difference 

between accuracy and precision. 



Data Analysis An archery target illustrates the difference 

between accuracy and precision. 
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III. How Reliable are Measurements? Accuracy & 
Precision 2.3 Pgs. 36-37  

  

percent error: 
  
percent error = observed value - true value  x  100 

     true value 
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F. Significant Figures (sig figs)pgs. 39-42  
 margin of error? 

  
 
 

4 4.5 5 

Include all known values, 
plus one estimated value 

Often, precision is limited by the available tools. 

Scientists indicate the precision of measurements 
by the number of digits they report.  

A value of 2.40 g is more precise than a value of 
2.4 g. 
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F. Significant Figures (sig figs)pgs. 39-42  
   
 
 The digits that are reported are called significant 

figures. 

Significant figures include all known digits plus 
one estimated digit. 
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1. Non-zero measurements are always 
significant 

  (7.23 has three sig figs)    

2. Zeros between non-zero numbers are 
always significant  

  (60.5 g = 3) 

 

Rules for significant figures 



Data Analysis 

3. zeros that act as place holders are not 
significant 
  
 ex:. 3 cm = 0.03 m _____ sig fig 

  
4. All final zeros to the right of the decimal 
place and arise as a part of a measurement 
are significant  
  

 ex:0.0005030  _____ sig fig 

 

Place holder 

1 

4 

Rules for significant figures 
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 ex: 600?  use scientific 
notation 

  
  6.00x102 = _____ sig fig 

  
  6.0x102 = ______ sig fig 

  
  6 x102  = ______ sig fig 

 

1 

3 

2 

1 
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6. counting numbers and defined 
constants have an infinite number of 
sig figs 

   
ex: 1000ml = 1L _____ sig fig 

  
ex: H2 = 2 atoms = all significant 

 

infinite 
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7. At times the answer to a calculation 
contains more figures than are 
significant 
  
ex:  3.6247 3 sig fig =  3.62  
  
7.5647 4 sig fig = __________ 

  
6.2301 2 sig fig = __________ 

  
3.25 2 sig fig = __________ 

  
7.635 3 sig fig = __________ 

  
8.105 3 sig fig = __________ 

 

Rule of the Evens 

This rule is used to prevent 

researchers from rounding up 

more times than they round down 

when they are analyzing lage 

numbers of data. This rule only 

applies when the number that you 

have to round ends in a "5".  

Otherwise, round off normally: 

If the number ends in 1,2,3, or 4, 

round down. 

If the number ends in 6,7,8, or 9, 

round up. 
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7. At times the answer to a calculation 
contains more figures than are 
significant 
  
ex:  3.6247 3 sig fig =  3.62  
  
7.5647 4 sig fig = __________ 

  
6.2301 2 sig fig = __________ 

  
3.25 2 sig fig = __________ 

  
7.635 3 sig fig = __________ 

  
8.105 3 sig fig = __________ 

 

Rule of the Evens 

But only if the number to be 

rounded ends in a "5", use 

this rule: 

If the number in front of the 

five is EVEN, round 

DOWN. 

If the number in front of the 

five is ODD, round UP. 

Example: Round these 

numbers off to two digits 

175 to two digits: 180 

145 to two digits: 140  

(not 150) 

7.565 

6.2 

3.2 

7.64 

8.10 
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7. When adding and subtracting, compare the numbers and 

determine which one is the least precise (for example, 

measuring to the nearest one is less precise than measuring to 

the nearest tenth). Do the math normally, then round off your 

answer to the lesser degree of precision. 

  
  ex: 1611.032 

               5.6 

        +  32.4524 

 1649.0844? 

=1649.1 
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 195 (ones)    2500(100's)  

 +13.6 (tenth's)    - 422(1's)  

 209 (answer to nearest ones)  2100(round to 100's) 

   

  

 .0052   1000.0 

 +.007          .2 

 .012   999.8  
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8. When multiplying or divinding, simply count the 

number of significant digits in each number being 

manipulated. Do the math normally, then round off to 

whichever number has the fewest number of sig figs. 

  
 ex: 152.06 x 0.24  = 

 

36.4944? 

= 36 
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 (2)       (3)    (2 sig figs)  (2)         (4)         (2 sig figs) 

550/.0622 =  8300   .0090 x 7.740 = .070 

 

(3)          (4)      (3 sig figs)      (3)        (1)    (1 sig figs) 

.0195/ .07000 = .278      80500 x 10 = 800000 

Do not unconsciously 
combine these two rules! 



Data Analysis Based on 

the data 

given which 

day 

received the 

most rain? 

How might 

this data be 

better 

organized? 
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The End 


