Name: __________________

Chapter 1

Science Skills
SECTION 1:  What is Science
What is science?

Science is a system of knowledge and the ___________ you use to find that knowledge.
How does the process of science start and end?
Science begins with ___________ and often ends with _______________.

[image: image23.jpg]Halocarbons.
1%

Nitrous Oxide.
8%

Methane
17%

/co2 fossil
fuels
58%
co2
deforestation

16%





By finding _______________.

Scientists use the _________ to solve larger mysteries of nature.
Science and Technology
_________________ is the use of knowledge to

    solve practical problems.

Science and technology are ______________________. Advances in one lead to advances in the other.
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Branches of Science
1.____________________: deals with living things and \their parts and actions  (Zoology or Botany)
2. ______________________:  Study of Earth and its rocks, oceans, volcanoes, earthquakes, atmosphere, and other features.
3.  _____________________: Study of matter and energy

 (Chemistry and Physics)
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The Big Ideas of Physical Science
1.  __________________:  The universe is both very old and very big.

2.  __________________:  A very small amount of the universe is matter. Matter has volume and mass, and on Earth usually takes the form of a solid, liquid, or gas.
3.  __________________:  If you push on something that is sitting still, it starts to move. If you push on something that is already moving, you will change its motion. Forces cause changes in motion.

4.  __________________:  Energy exists in many forms.

Reviewing Concepts
· 1. How does the scientific process start and end?
· 2. How are science and technology related?

· 3. What are the branches of natural science?
· 4. Explain the advantages and disadvantages of subdividing
 science into many different areas.
· 5. Why do scientists seek to discover new laws of the universe?

Section 2:  Using a Scientific Approach
Scientific Method

	· An organized plan for gathering, organizing, and communicating information is called a _____________________

     _________________.

· The goal of any scientific method is to solve a problem or to better ____________________ an observed event.

	1.  ______________________

2.  ______________________

3.  ______________________

4.  ______________________

5.  ______________________
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Making Observations and Stating a Problem 

· An _____________________is information that you obtain through your senses.

· Repeatable observations are known as ____________.
Gathering Information

___________________ (books, journal articles, internet, interviews)
Form a Hypothesis

________________- a proposed solution to the problem (Educated Guess), based on research.
Performing Experiments

· Experiments are performed according to specific rules

· _____________________ Experiments test variables (factor being tested) (__________ change)

· ____________________ ______________, or the variable that causes a change in another.

· ___________________ ______________, or the variable that changes in response to the manipulated variable.

· A ___________ is used (nothing is changed)
    Only one variable is tested in every experiment.   Why?

    Why is the control used in an experiment?
Recording and Analyzing Data

· ____________- recorded observations and measurements (mass, volume, density)

· Placing data in graphs, charts, or tables
Drawing Conclusions
· Was your hypothesis correct?

· Does it answer your question?

IT IS OK IF YOUR HYPOTHESIS WAS NOT CORRECT!!!

Developing a Theory
· A _____________________ is a well-tested explanation for a set of observations or experimental results.

· Theories are never proved.

· They become stronger if the facts continue to support them or if an existing theory fails to explain new facts and discoveries, the theory may be revised or a new theory may replace it.

· Explain _____________ things happen.

Repeat the Work (Communicate Results)
· Write articles, books, journals about your findings.

· You may not be totally correct even now and it is still ok.

Scientific Laws
· A ___________________________ describes an observed pattern in nature without attempting to explain it. 

· The explanation of such a pattern is provided by a scientific theory.

· Tell ___________ will happen.
Scientific Models
· Scientific models make it _________________ to understand things that might be too difficult to observe directly.

· Must be _____________ to use.

· A street map is a type of ________________, or representation, of an object or event.

· For example, to understand how Earth rotates on its axis, you could look at a globe, which is a small-scale model of Earth.
Reviewing Concepts
· 1. What is the goal of scientific methods?

· 2. How does a scientific law differ from a scientific theory?

· 3. Why are scientific models useful?

· 4. What are three types of variables in a controlled experiment?

· 5. Does every scientific method begin with an observation? Explain.
Section 3:  Measurement
When everyone agrees to the same units it is called _____________ _________.

The International System of Units (SI system)

· Developed in France in 1799

· has units for all types of quantities

· ______________ is written after the number
· SI system works by combining ___________ and __________ units.

· Each ___________ unit can be used with different __________________ to define larger or smaller quantities.
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Measuring Quantities in SI Base Units
Length

· Length (______________) are measured in __________ (m)

· Meter stick is equal to 1 meter

· Units are created by attaching prefixes

· 1 Kilometer,  1 millimeter,  1 centimeter 1000 m           .001m            .01m
Volume

· Is how much _____________ an object takes up

· Measured in ____________ (L)

2 ways to find volume              
· Mathematical – Length x Width x Height 
· Displacement – Demonstrate using graduated cylinder

· KL, mL, L
Mass

· Is the measure of the ______________ of matter in an object

· Measured in _____________ (g)

· Mass is NOT _________________
· Use a balance to find mass

Temperature

· degrees _____________ (oC) is used to measure temperature

· A thermometer is used

· Water freezes at 0 oC and boils at 100 oC 

· There is ________ ___________ used for temperature

How do you convert in the Metric System?

· How many millimeters are there in 2.5 Kilometers?

  1st – set up the prefixes

Kilo  Hecto  Deca  O  Deci  Centi  Milli

2nd – set up what you have to convert

        Kilometers to millimeters

3rd – Look at your prefixes again

Kilo  Hecto  Deca  O  Deci  Centi  Milli

4th – count how many spaces separate the two prefixes

Kilo  Hecto  Deca  O  Deci  Centi  Milli

5th – move the decimal the same amount of spaces in the same 
direction you moved

Kilo  Hecto  Deca  O  Deci  Centi  Milli

     


6 spaces         ( ( ( (
· 2.5 km 

  


 2.5 km = 2,500,000 mm
In-Class Work

· 25 L = __________ mL

· 20 mg = _________cg

· 120 m = ___________km

· 567 cm = __________mm

· 45 kL =___________L

· 0.003 km = ________ cm

Using Scientific Notation
· Scientists often work with very ___________ or very _____________ numbers.

· The speed of light is about 300,000,000 meters per second and an average snail has been clocked at a speed of only 0.00086 meter per second.

· Instead of having to write out all the ____________ in these numbers, you can use a _______________ called scientific notation.
· _______________ ____________ is a way of expressing a value as the product of a number between 1 and 10 and a power of 10.

· For example, the number 300,000,000 written in scientific notation is 3.0x108. 

· The exponent, 8, tells you that the decimal point is really 8 places to the right of the 3.

· Scientific notation makes very large or very small numbers _______________ to work with.
· For numbers _________ than 1 that are written in scientific notation, the exponent is ________________.

· For example, the number 0.00086 written in scientific notation is 8.6x10-4.

· The negative exponent tells you how many decimals places there are to the ____________ of the 8.6.

· When multiplying numbers written in scientific notation, you _______________ the numbers that appear before the multiplication signs and ___________ the exponents.

· (3.0x108 m/s) X (5.0x102 s) =

· 15x1010 m

· 15 is not between 1 and 10 so,

· 1.5x1011 m

· When dividing numbers written in scientific notation, you ____________ the numbers that appear before the exponential terms and _____________ the exponents.

· 
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Perform the following calculations. Express your answers in scientific notation.


a. (7.6x104 m) X (1.5x107 m)

b. 0.00053 / 29
c. Calculate how far light travels in 8.64  104 seconds. 
    (Hint: The speed of light is about 3.0x108 m/s.)
Limits of Measurement
Precision
Precision is a gauge of how ___________ a measurement is.
Accuracy
Accuracy is the __________________ of a measurement to the actual value of what is being measured.

Reviewing Concepts
· 1. Why do scientists use scientific notation?

· 2. What system of units do scientists use for measurements?

· 3. How does the precision of measurements affect the   

         precision of scientific calculations?

· 4. List the SI units for mass, length, and temperature.

Section 4: Presenting Scientific Data
Organizing Data
· Scientists accumulate vast amounts of __________ by observing events and making ____________________.

· Scientists can ________________ their data by using _________ _______________ and _________________.
Data Tables
· The ________________- way to organize data is to present them in a table.

· The table relates _____________ variables—a manipulated variable (location) and a responding variable (average annual precipitation).
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Line Graphs
· A line graph is useful for showing ______________ that occur in related variables.

· In a line graph, the _________________ variable is generally plotted on the horizontal axis, or x-axis. 

· The __________________ variable is plotted on the vertical axis, or y-axis, of the graph.
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Construct a line graph from the data table on the previous page
Average Annual Precipitation
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· The steepness, or ____________, of this line is the ratio of a vertical change to the corresponding horizontal change.

· [image: image1]Formula:
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“____________” represents the change in the y-variable.

“____________” represents the corresponding change in 

  
  the x-variable.

Bar Graphs
A bar graph is often used to ______________ a set of measurements, amounts, or changes.
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Circle Graphs
· If you think of a pie cut into pieces, you have a mental model of a circle graph. 

· A circle graph is a divided circle that shows how a part or share of something ________________ to the whole.
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Reviewing Concepts
· 1. How do scientists organize data?

· 2. How can scientists communicate experimental results?

· 3. What does a given point represent on a line graph?

· 4. When would you choose a line graph to present data? 

       When would you choose a bar graph?
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