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31: Investigation 30 - Waves on a Very Long Spring
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31.2: Introduction
31.3: Pre-Lab
31.4: Procedures
31.5: Analysis
31.6: General Questions

32: Investigation 31 - Bouncing Light
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32.2: Introduction
32.3: Pre-Lab
32.4: Procedures
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32.6: General Questions

33: Investigation 32 - Bending Light
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33.4: Procedures
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34: Investigation 33 - The Atomic Spectra of Neon Lights
34.1: Materials
34.2: Introduction
34.3: Pre-Lab
34.4: Procedures
34.5: Analysis
34.6: General Questions

35: Investigation 34 - Modeling Radioactive Half-Life
35.1: Materials
35.2: Introduction
35.3: Pre-Lab
35.4: Procedures
35.5: Analysis
35.6: General Questions
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36.4: Procedures
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https://phys.libretexts.org/Courses/College_of_the_Canyons/Physci_101_Lab:_Physical_Science_Laboratory_Investigations_(Ciardi)/35:_Investigation_34_-_Modeling_Radioactive_Half-Life/35.5:_Analysis
https://phys.libretexts.org/Courses/College_of_the_Canyons/Physci_101_Lab:_Physical_Science_Laboratory_Investigations_(Ciardi)/35:_Investigation_34_-_Modeling_Radioactive_Half-Life/35.6:_General_Questions
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https://phys.libretexts.org/Courses/College_of_the_Canyons/Physci_101_Lab:_Physical_Science_Laboratory_Investigations_(Ciardi)/36:_Investigation_35_-_Identifying_Chemical_Changes/36.2:_Introduction
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37: Investigation 36 - Mixing Solids and Liquids
37.1: Materials
37.2: Introduction
37.3: Pre-Lab
37.4: Procedures
37.5: Analysis
37.6: General Questions

38: Investigation 37 - Pattern in the Periodic Table
38.1: Materials
38.2: Introduction
38.3: Pre-Lab
38.4: Procedures
38.5: Analysis
38.6: General Questions

39: Investigation 38 - Building Models of Molecules
39.1: Materials
39.2: Introduction
39.3: Pre-Lab
39.4: Procedures
39.5: Analysis
39.6: General Questions

40: Investigation 39 - Melting Wax and Cooking Sugar
40.1: Materials
40.2: Introduction
40.3: Pre-Lab
40.4: Procedures
40.5: Analysis
40.6: General Questions

41: Investigation 40 - Dozens and Moles
41.1: Materials
41.2: Introduction
41.3: Pre-Lab
41.4: Procedures
41.5: Analysis
41.6: General Questions

42: Investigation 41 - Rates of Reactions
42.1: Materials
42.2: Introduction
42.3: Pre-Lab
42.4: Procedures
42.5: Analysis
42.6: General Questions
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https://phys.libretexts.org/Courses/College_of_the_Canyons/Physci_101_Lab:_Physical_Science_Laboratory_Investigations_(Ciardi)/39:_Investigation_38_-_Building_Models_of_Molecules/39.6:_General_Questions
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43: Investigation 42 - Magic Colors
43.1: Materials
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43.3: Pre-Lab
43.4: Procedures
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CHAPTER OVERVIEW

1: The Scientific Method
The scientific method has been described in numerous textbooks as a set of steps to be followed. Steps may be memorized without
understanding the true nature of the steps, the true nature of doing science. The way in which a scientist approaches answering an
unknown is through informed experimentation. Scientists approach the unknown as a question to be answered and devise a method,
based on prior knowledge and experience, to answer the question. The method relies on precise measurements which allows for the
results to be verified. Because scientists are dealing with an unknown, something for which there is not an answer, they must often
begin with a hypothesis. A hypothesis is what the informed scientists thinks the answer to the question will be; it is essentially an
educated guess.  

- Teresa Ciardi
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1.1: Interpreting Errors

Systematic Error
Measurements deviate from the correct value by the same amount each time
Errors have a pattern

Example:  Time on a watch is always 5 minutes ahead of the true time

Random Error

Errors have no pattern 

Example:  Everyone’s watch shows a different time

Uncertainty in Measurement 
Number ± error
It is the amount a number may be off from the correct value

Example:  Age ±365 days

Ratio Comparison
Shows how two numbers compare
Reduced fraction shows comparison

Example:  

Percent Error
Percentage measurements are off from standard/correct value
Absolute value
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CHAPTER OVERVIEW

2: Investigation 1 - Making a Hypothesis

Experience making a hypothesis, taking good measurements, and developing a procedure to solve a problem.

2.1: Materials
2.2: Introduction
2.3: Pre-lab
2.4: Procedure
2.5: Analysis
2.6: General Question
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2.1: Materials
Pen or Pencil
Metric Ruler
Meter Stick
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2.2: Introduction
For many people, it is difficult in today’s world to make a guess.  People tend to prefer to look up the answer rather than use
experience to attempt an answer.  However, scientific theories and laws often begin with a guess based on logic and experience. 
Another important aspect of doing science is measurement.  Good measurements and a good procedure can lead to a true answer.
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2.3: Pre-lab
A. What does the word hypothesis mean?
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2.4: Procedure
You will use your spatial abilities, knowledge of volume, and collective reasoning skills to make hypotheses and test those
hypotheses.

1. Draw a table in which you can record all the data you will be collecting.  You will need the following table headings.  Do not
fill in data until you have read the instructions for obtaining that data.  

Table : Data table

Table Floor Room

Hypothesis Measurement Hypothesis Measurement Hypothesis Calculation

      

Table Length
2. Choose one pen or pencil from your team and place it on the table.  Without direct measurement, make a hypothesis for the

number of pen lengths your entire lab table is.  Record this hypothesis.

3. Measure the table in units of pen lengths.  Record this measurement.  

Floor length

4. Without direct measurement, make a hypothesis for the number of pen lengths your lab floor is, in one chosen direction. 
Record this hypothesis.

5. Measure the floor length, in units of pen lengths.  Record this measurement.  

Room Space

6. How many pens do you think it would take to completely fill the classroom?  Record this hypothesis.

7. Use your collective knowledge to develop a procedure for determining the number of pens required to fill the classroom.  List
the steps of your process under your table of data.  Include estimates and calculations; label your estimates and calculations to
indicate what these estimates and calculations show. Record your calculated number of pens to fill the room in your data table.
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