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 Chemistry Name:   _____________________________  

 Section  _____  ANALYZE DATA  KEY Date:   ________________________  

Chapter 2:  Analyzing Data Note Taking Guide 

This worksheet is meant to help us learn some of the basic terms and concepts of chemistry. 

Most, but not all, numbers require    a unit.  

  Example:    Do not say, “I saw 27” but do say, “I saw 27 geese.”  

Système Internationale d’Unités 

Fundamental Unit:    an independent unit of measure taken from a physical standard.  

  

Base Unit:    a unit with no SI prefix.  

  

Derived Unit:    a quantity which can be defined by multiplying or dividing more than one  

  fundamental unit.  

The 7 Fundamental Units 

Fundamental Units 

Quantity Symbol Unit 

Length l meter (m) 

Time t second (s) 

Mass m kilogram (kg) 

Temperature T Kelvins (K) 

Amount N mole (mol) 

Current I ampere (A) 

Luminosity L candela (cd) 

The only fundamental unit that is not a base unit is the    kilogram or mass  

The only fundamental unit based on a man-made object is the    kilogram or mass  
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SI prefixes 

Fundamental Units 

Quantity Name Symbol 

109 giga G 

106 mega M 

103 kilo k 

102 hector h 

101 deka da 

100 base  

10–1 deci d 

10–2 centi c 

10–3 milli m 

10–6 micro µ 

10–9 nano n 

Chemists commonly use two temperature scales.    Celsius  

and    Kelvin  

To convert °F to °C, use this formula: 

°C =    (°F – 32 °F) x ( 	°

	 	° ) 
  

To convert °C to K, use this formula: 

K =    °C + 273.15  (units are then K)  

Working with derived units 

When a piece of aluminum, density = 2.70 g/mL, is placed in a 25 mL graduated cylinder 
containing 10.5 mL of water, the water level rises to 13.5 mL.  Find the mass of the 
aluminum. 

Make your shopping list (write down everything you know) 

D =    m/V  

Vf =    13.5 mL  

Vi =    10.5 mL  



 Go on to the next page. 
 

Write any conversion factors and rewrite equations to solve for unknowns 

 V =   Vf – Vi  

 m =   D x V  

Make substitutions and evaluate 

 V = 13.5 mL – 10.5 mL =   3.0 mL  

 m = 2.70 g/mL (3.0 mL) =    8.1 g  

Check your work 

First, the units (mL / mL) cancelled out to give grams (g) as the final answer 
which does make sense. 

D = m / V 

 = 8.1 g / 3.0 mL 

 = 2.7 g/mL This looks good. 

 Scientific Notation 

Decimals and Scientific Notation 

Write 0.000 000 000 000 000 000 000 023 g in scientific notation:    2.3 x 10–23 g  

Write 2.15 x 1025 atoms as a decimal:    21 500 000 000 000 000 000 000 000 atoms  

Adding and Subtracting 

  6.51 x 1016 = 6.51 x 1016 

+ 2.5 x 1014 = 0.025 x 1016  

 6.535  x 1016  or 6.54 x 1016 

  6.51 x 1016 = 6.51 x 1016 

– 2.5 x 1014 = 0.025 x 1016  

 6.075  x 1016  or 6.08 x 1016 
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Multiplying and Dividing 

  6.8 x 1016 

x 2.3 x 1014 

 15.64 x 1030 or 1.6 x 1031  

  6.8 x 1016 

÷ 2.3 x 1014 

 2.95 x 102 or 3.0 x 102 

Why not 300?    300 has only one significant figure and there should be 2.  

Why not 300.?    300. has three significant figures and there should be only 2.  

Dimensional Analysis (Conversion Factors) 

Conversion factors are always    equal to 1.  

Example:  12 in = 1 ft.  Write the two possible conversion factors. 
	

	
 

	

	
 

    or    

Sample Problem:  How many inches are in 2.54 ft? 

Remember to: 
Make a shopping list 
Write the conversion factor (which unit must be in the denominator?) 
Make substitutions 
Evaluate 
Check, round properly, and report 

s = 2.54 ft 2.54 ft x 
						in

						ft
 = 

s = ? in 2.54 ft x 
	in

	ft
 = 

12 in = 1 ft 2.54 ft x 
	in

	ft
 = 30.48 in  or   30.5 in  
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Uncertainty in Data 

Accuracy and precision 

Accuracy:    how close measured values are to the accepted value.  

  

Scientists show accuracy by reporting    percent error.  

% error =  
Experimental	Value	–	Accepted	Value

Accepted	Value
 x 100% 

Precision:    how close a series of measured values are to each other.  

  

Scientists show precision by: 

The number of    significant figures they write.  

Example:    27.398 g  (the precision is assumed to be ±1 in the last digit (8).  

The range in    the last digit in parenthesis.  

Example:    27.398(3) g  (this is the precision of our triple beam balances).  

The smallest    gradient on an instrument.  

Example:    the smallest rule on our triple beam balances is 0.01 g.  

The precision range of    the instrument being used.  

Example:    the specifications report ±0.003 g for our triple beam balances.  

Calculating the    estimated percent deviation.  

% deviation =  
Estimated	Deviation

Measured	Value
 x 100% 

Example:  
0.003	g

27.398	g
 x 100%  (using the above numbers for our balances) 
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Significant Figures 

Rule 1:    Nonzero numbers are always significant  

  27.4 g has 3 significant figures  

Rule 2:    Zeros between nonzero numbers are always significant  

  20.4 g has 3 significant figures  

Rule 3:    All final zeros to the right of the decimal are significant  

  6.200 g has 4 significant figures  

Rule 4:    Placeholder zeros are not significant figures  (Scientific notation is useful here)  

  0.0207 g has 3 significant figures  

Rule 5:    Defined constants and integers have an infinite number of significant figures  

  60 s = 1 min  or  6 molecules  

Rounding Numbers 

Rule 1:    If the digit to the right of the last significant figure is less than 5, do not change  

  the last significant digit  (1924.99999999 rounds to 1920 not 1930)  

  

Rule 2:    If the digit to the right of the last significant figure is more than 5, round up  

  (205.0000001 to 2 significant figures is 210)  

  

Rule 3:    If the digit to the right of the last significant figure is exactly five, round off to  

  give an even answer  (rounding to 3 sig figs, 2.085 = 2.08 but 2.095 = 2.10)  
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Addition and Subtraction Rules for Precision 

Find the number in the set to be added with the worst precision based on the place of the 
last significant digit (this rule works for both adding and subtracting) 

 650 g Precision to the    10s  column. 

 65.60 g Precision to the    100th  column. 

+ 95.7 g Precision to the    10th  column. 

 811.30 g The worst precision is in the    10s  column 

 810 g The final answer rounded to the    10s  column 

Multiplication and Division Rules for Precision 

Keep the number of significant digits equal to the number of significant digits in value 
with the least number of significant digits (this rule works for both multiplying and 
dividing) 

650 cm x 32.87 cm 650 =    2  sig figs and 32.87 =    4  sig figs. 

= 21 365.5 cm2 The answer from a calculator. 

= 21 000 cm2 The answer rounded properly to    2  sig figs. 

651 g ÷ 132.87 cm3 651 =    3  sig figs and 132.87 =    5  sig figs. 

= 4.89952585 g/cm3 The answer from a calculator. 

= 4.90 g/cm3 The answer rounded properly to    3  sig figs. 

Representing Data with Graphs 

Circle or pie charts are best used to    represent parts of a fixed whole (percent values).  

  These graphs do not show changes over time.  

  

Bar graphs or histograms are best used to    represent how quantities vary across categories  

  (like comparing US population and resource usage to Chinese population and resource  

  usage) and are best used when the changes are fairly large.  
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Line plots are best used to    track small changes over short or long time periods, to compare  

  several items that change over the same time period, or to compare variables when order  

  is important.  

Scatter plots or X–Y  plots are best used to    determine the relationships between variables  

  (i.e. to look for correlations) – check for positive vs. negative, direct vs. inverse, or  

  exponential relationships.  

When plotting (especially line or scatter plots): 

Always put the independent variable on the    x-axis  

Always put the dependent variable on the    y-axis  

Titles are usually written as    Y (dependent variable) vs. X (independent variable)  

  

Slope equation for a straight line graph: 

Slope =     =  
∆

∆
   =   

Interpolation:  determine a value    between  two measured points. 

Extrapolation:  determine a value    beyond  the measured points. 


