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Measurement 
and Number
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Measurement: the basis 
of all Science

• Science is based on measurement
• Measurements are comprised of two parts:

a number indicating how much 
and a unit indicating of what
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The moon is 395,000 away. 
This makes no sense.  We need to know how many of what. 

The moon is km away.
This also makes no sense for the same reason.

The moon is 395,000 km away.
This is the only way it makes

sense.
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Units: the descriptors of 
measurements

• Unit systems
English
Metric
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Differences between unit 
systems

Metric system
• Based on powers of ten
• Usually based on physical 

phenomena
• A few base units with 

prefixes

English System
• No common base for all 

units
• Based on arcane 

references
• A proliferation of various 

units

Science, almost exclusively, 
uses the metric (SI) system.
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Differences between 
Metric and SI systems
Metric system

• Mass unit is the gram
• Temperature unit is C

SI
• Mass unit is the kg
• Temperature unit is K
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Base units in the metric 
system.

• For mass is the gram (g)
• For length is the meter (m)
• For time is the second (s)
• For temperature is the degree Celsius (C)
• For amount is the mole (mol)

7/12/2010 7

Prefixes in the metric 
system

Prefixes indicate a multiplier to be used to have the 
correct size of the unit
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Prefix Multiplier
Pico (p) 10-12

Nano (n) 10-9

Micro (Î) 10-6

Milli (m) 10-3

Centi (c) 10-2

Kilo (k) 103

Mega (M) 106

Giga (G) 109

Need to Memorize!!!
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Numbers in 
measurements

• Numbers are essential to a measurement
• They tell us how many.
• They indicate the precision of the measurement
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Precision and Accuracy
• Precision is a measure of how close measurements 

are to each other.
• Accuracy is a measure of how close measurements 

are to the accepted value.
• Precision and accuracy are not the same thing.  
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Precision and Accuracy
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Numbers and precision
• Precision refers to 

how close numbers 
are to each other 
and to how many 
decimal places that 
number is recorded.

• The number of 
decimal places 
recorded is 
determined by the 
measuring device.

29.3oC 29.26oC
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Another example
28 mL 28.3 mL 28.32 mL
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Significant Figures
• The number of digits recorded in a measurement is 

the number of significant figures in that 
measurement.

• More precise instruments allow for more significant 
figures
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Determining the number of 

significant figures
• All non-zero digits are significant
• Zeroes between non-zero digits are significant
• Leading zeroes are never significant

o 0.0004344 4 sig figs
o 0.0000000001 1 sig fig

• Trailing zeroes are significant only if there is a 
written decimal point
o 44,600 ambiguous
o 22.00 4 sig figs
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Give the number of sig 
figs in

• 1.4530

• 1,543,767

• 2.1

• 0.45

• 22.414

• 15

• 1.000

• 3.01

• 17.8

• 0.00076423
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Scientific Notation
• A convenient way of writing very large or very small 

numbers.
0.000000000000000000000000000000911 kg is the mass of 

an electron.  This can more readily be written as 
9.11ã10-31 kg.

60220000000000000000000 molecules are in about 1 
gulp of water.  This is clearer when written as 
6.022ã1023 molecules.
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Scientific Notation
• Also convenient for converting number that have 

an ambiguous number of sig figs to an 
unambiguous number.  

44,000 km is ambiguous but 4.40ã104 km is not (it has 3 
sig figs).
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Calculations with sig figs
• Addition and 

Subtraction
o The answer 

cannot be 
more precise 
than the 
numbers you 
start with.  

o It should have 
the same 
number of 
decimal places 
as the smallest 
number of 
decimal places 
in the original 
numbers.  

34.56
3.7

38.26 calculator answer
38.3 rounded answer


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More examples
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Calculations with sig figs
• Multiplication and Division

o The number of sig figs in the answer is determined by 
the least number of sig figs in the original numbers.
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