Ch. 2:  Analyzing Data

Big Idea:  Chemists collect & analyze data to determine how matter interacts.
Section 2.1:  Units and Measurements

Main Idea:  Chemists use an internationally recognized system of units to communicate their findings.
Objectives:

· Define SI base units for time, length, mass, & temperature.
· Explain how adding a prefix changes a unit.
· Compare the derived units for volume & density.
Review Vocabulary:

1. mass- a measurement that reflects the amount of matter an object contains.
A. International System of Units

a. Scientists need standard units of measurements.
b. 1960 - scientists updated metric system.

c. Abbreviated   SI  .

B. Base Units and SI Prefixes

a. Base Unit-  a defined unit in a system of measurement that is based on an object or event in the physical world.
b. Table 2.1 SI Base Units

	Quantity
	Base Unit (Abbreviation)

	Time
	Second (s)

	Length
	Meter (m)

	Mass
	Kilogram (kg)

	Temperature
	Kelvin (K)

	Amount of substance
	Mole (mol)

	Electric current
	Ampere (A)

	Luminous intensity
	Candela (cd)


c. Table 2.2 SI Prefixes
	Prefix
	Symbol
	Numerical Value in base units
	Power of 10 equivalent

	Giga
	G
	1,000,000,000
	109

	Mega
	M
	1,000,000
	106

	Kilo
	K
	1,000
	103

	---
	
	1
	100

	Deci
	d
	0.1
	10-1

	Centi
	c
	0.01
	10-2

	Milli
	m
	0.001
	10-3

	Micro
	
	0.000001
	10-6

	Nano
	n
	0.000000001
	10-9

	Pico
	p
	0.000000000001
	10-12


d. Time

i. SI Unit = second
e. Length

i. SI Unit = meter
f. Mass

i. SI Unit = kilogram
g. Temperature

i. A quantitative measurement of the average KE of the particles that make up an object.

ii. SI Unit = Kelvin
iii. 3 Temperature scales

1. Fahrenheit- devised 1724

a. Water freezes at 32oF
b. Water boils at 212oF
2. Celsius

a. Water freezes at 0oC
b. Water boils at 100oC
c. ºF = 1.8(ºC) +32

3. Kelvin

a. At 0 K, all particles are at their lowest possible energy state.

b. Water freezes at 273K
c. Water boils at 373K
d. K = ºC +273

e. There is no degree symbol for Kelvin scale.
C. Derived Units- a unit that is defined by a combination of base units.
a. Volume – space occupied by an object.
i. Solid = L x W x H  

SI units = m3
ii. Irregular shape = can be determined using water displacement method.
b. Density – the amount of mass per unit volume.
i. Common units- g/cm3 or g/mL
ii. SI unit-  kg/m3
iii. D = mass / volume

Section 2.2:  Scientific Notation and Dimensional Analysis
Main Idea:  Scientists often express numbers in scientific notation & solve problems using dimensional analysis.
Objectives:

· Express numbers in scientific notation.
· Convert between units using dimensional analysis.
Review Vocabulary:

a. Quantitative data- numerical information describing how much, how little, how big, how tall, how fast, and so on.
A. Scientific Notation

a. Can be used to express any number as a number between 1 & 10 (known as the coefficient) multiplied by 10 raised to a power (known as the exponent).
b. Count the number of places the decimal point must be moved to give a coefficient between 1 and 10.

c. The number of places moved equals the value of the exponent.
d. The exponent is positive when the decimal moves to the left and is negative when the decimal moves to the right.

e. Addition & Subtraction

i. Exponents must be the same.  (If not, rewrite them as such.)

ii. Add/ Subtract coefficients.
f.  Multiplication & Division

i. Multiplication:  Multiply coefficients & then add exponents.

ii. Division:  Divide coefficients & then subtract exponents.

B. Dimensional Analysis

a. Dimensional analysis –  A systematic approach to problem solving that uses conversion factors to move, or convert, from one unit to another.
b. Conversion factor – A ratio of equivalent values having different units.
c. Writing conversion factors

i. Conversion factors are derived from equality relationships, such as 1 dozen eggs = 12 eggs.

ii. Multiplying a quantity by a conversion factor changes the units of the quantity without changing its value.
iii. Conversion Factor:

1km

or

1000m




1000m


 1 km
iv.  You can also use derived units as conversion factors:

2.5 g

or

1mL
1 mL



2.5 g

v.  You can use percentages as conversion factors:

10 g sugar

or

100 g fruit drink




100 g fruit drink


10 g sugar
d. Using conversion factors

i. Must cancel out one unit.
ii. Must introduce a new unit.
iii. 32 people   x   2 bottles    x    1 pack      =
        1 person
  8 bottles

2.3:  Uncertainty in Data

Main Idea:  Measurements contain uncertainties that affect how a calculated result is presented.
Objectives:

· Define & Compare accuracy & precision.

· Describe the accuracy of experimental data using error & percent error.

· Apply rules for significant figures to express uncertainty in measured & calculated values.

Review Vocabulary:

a.  Experiment-  A set of controlled observations that test a hypothesis.
A.  Accuracy & Precision

a. Accuracy-  Refers to how close a measured value is to an accepted value.
b. Precision-  Refers to how close a series of measurements are to one another.
B.  Error & Percent Error

a. Error-  The difference between an experimental value & an accepted value.
i. Error = Experimental Value – Accepted Value

b.  Percent Error-  Expresses error as a percentage of the accepted value.
i. Percent Error =  absolute value of error  X 100

               Accepted value
C.  Significant Figures

a. Precision is limited by the tools available.

b. For accurate & precise measurements, tools must be in good working order.

c. Accurate & Precise measurements rely on the skill of the person using the tool.
d. Precision of a measurement is indicated by the number of digits reported.

e. Significant Figures-  Reported digits in a measurement.
i. Include all known digits plus one estimated digit.
	SIGNIFICANT FIGURES RULES!!!

	1.  Nonzero numbers are ALWAYS significant.

	2.  Zeros between nonzero numbers are ALWAYS significant.

	3.  All final zeros to the right of the decimal are significant.

	4.  Placeholder zeros are NOT significant.

	5.  Counting numbers & defined constants have an INFINITE number of significant figures.


D.  Rounding Numbers

a. An answer CANNOT have  more significant figures than the original data with the fewest significant figures.
	ROUNDING RULES!!!

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

	2.  If the digit to the right of the last significant figure is greater than 5, round up the last significant figure.

	3.  If the digits to the right of the last significant figure are a 5 followed by a nonzero digit, round up the last significant figure.

	4.  If the digits to the right of the last significant figure are a 5 followed by a zero or no other number at all, look at the last significant figure.  If it is odd, round up; if it is even, do not round up.


E.  Addition & Subtraction

a. The answer must have the same number of digits to the right of the decimal as the original value having the fewest number of digits to the right of the decimal.

i. Arrange the values so that the decimal points align.
ii. Identify the value with the fewest places after the decimal point, & round the answer to that number of places.
F.  Multiplication & Division

a. The answer must have the same number of significant figures as the measurement with the fewest significant figures.

2.4:  Representing Data

Main Idea:  Graphs usually depict data, making it easier to see patterns & trends.
Objectives:

· Create graphs to reveal patterns in data.

· Interpret graphs.

Review Vocabulary:

Independent Variable-  The variable that is changed during an experiment.
A.  Graphing

a. Graph-  A visual display of data.
i. Circle Graphs (Pie Chart)-  Useful for showing parts of a fixed whole. (Percentages)
ii. Bar Graphs-  Used to show how a quantity varies across categories.
1. Independent variable is plotted on the x- axis.
2. Dependent variable is plotted on the y- axis.
iii.  Line Graphs

1. Independent (x- axis) & Dependent (y- axis) Variables.

2. Best- fit line-  line drawn on a graph so that about as many points fall above the line as fall below it.
3. Relationships between variables

a. Straight Line = Directly related.
i. Rises to right = positive slope
ii. Sinks to right = negative slope
4.  Slope Equation

a. Slope =   Rise    =  y   =  y2-y1
          Run
      x        x2-x1

B.  Interpreting Graphs

a. Note the independent & dependent variables.

b. Decide if relationship is linear or nonlinear.
c. If linear, is the slope positive or negative?

C.  Interpolation & Extrapolation

a. Interpolation-  Reading a value between any 2 recorded data points.
b. Extrapolation-  Extending a line beyond the plotted points in order to estimate values for the variables.
