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Overarching Themes & Essential Questions:
How do you Measure Matter?
How do you Classify and Separate Matter?

How we DO Chemistry in My Class?
О Learn How to do a Unit of Study at Edison Chemistry (the # and types of assignments you will do)
О Learn How to do Homework within a Unit of Study at Edison Chemistry
О Learn How to do Practice Pages related to your Homework Lectures independently
О Learn How to do a POGIL activity & How to do a Chemistry Lab with the CEI conclusion
О Learn how to Login to Castle Learning to do Online Quizzes and create your own Review Quizzes
Boot Camp’s Learning Objectives: When you complete this unit YOU WILL BE ABLE TO DO…
О Tell the difference between safe and unsafe laboratory behaviors
О  Tell the difference between accuracy and precision in a measurement
О  Understand proper measuring techniques of length, mass, and volume (estimating the last Digit)
О  Determine the % error of a measurement 
О Classify Types of matter as elements, compounds, or mixtures
О  Draw particle diagrams to represent different types and mixtures of matter
О  Distinguish between Physical and Chemical properties of matter as well as Physical and Chemical changes in matter
О  Identify some simple techniques that can be used to separate mixtures of matter
О  Calculate the volume and density for various objects
О  Predict if an object will float or sink when placed in water based upon its density
[image: ]Boot Camp Assignments & Breakdown:
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Meter:
Liter:
Gram:
Mass:
Volume:
Density:
Precision:
Accuracy:
Matter:
Element:
[image: ]Unit Vocabulary:2


(Safety , Matter & Measurement)
Compound:
Mixture:
Heterogeneous Mixture:
Homogeneous Mixture:
Pure Substance:
Particle Diagram:
Chromatography:
Filtration:
Distillation:
% Error:
[image: ]The Lab:  Requirements, Safety & Housekeeping3



Chemistry Lab Requirements & How We Do Labs:





Lab Entry Requirement:





Lab Safety:







Lab Housekeeping:
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Mark answers as True or False

[image: ]
[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice - Laboratory Safety 
Mark answers as True or False
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Laboratory Safety & Housekeeping [image: http://collinssciencelab.weebly.com/uploads/4/4/8/2/4482230/5419671_orig.jpg]
Number and Describe some GOOD behaviors:






[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice - Know your Laboratory Equipment!
A mechanic is only as good as their tools... know your specialized chemistry equipment!
Choose items from the image below and write their name and use on Page 11.
[image: http://www.putnamscienceonline.com/Chemistry/Lab%20Equipment%20on%20page.JPG]
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Common Laboratory Equipment Names and Uses
Some equipment has a very specialized use, others are more general. Know what to use when!
	Equipment Name
	Equipment Use
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Reading Measuring Tools & accuracy

Estimating the Last Digit in measurements:
Rulers:				Graduated Cylinders:			Digital Balances:



[image: http://www.westlake.k12.oh.us/LbmsTeachers/Vontroba/index/Density%20Determinations%20Class%20Notes_files/image002.jpg]Properly reading a Graduated Cylinder:
Example Volume by Displacement:
A graduated cylinder has 16.5mL water in it.  A marble is added to the water and the volume of the water rises to 22.4mL.  What is the volume of the marble?
Initial volume: _________mL
Final volume: _________mL
Total volume of marble:  _________mL
Volume by Displacement:


[image: http://www.sciencelabsupplies.com/images/magictoolbox_cache_from_database/0d001cd26a0013c3bfba60595998e2f2.jpg]Properly Using a Digital balance:
Example Indirect Mass Measurement:

A weighing dish is placed on a digital balance, it has a mass of 93.4g.  Powdered chemical is added to the dish and the final mass is recorded as 105.7g.  What is the mass of the powder?
        Mass of dish: __________g
Mass of dish + powder: __________g
Mass of powder: __________g
Measuring Indirect Masses:


[image: ]Measurement Techniques – 4


Reading Measuring Tools & Accuracy
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Which Students are Accurate?


Which Students are Precise?


Who is BOTH Accurate and Precise?


When taking measurements in the Lab, you want to be BOTH Accurate and Precise.  

[image: ]Measurement Techniques – Estimation of Digits and % Error4



Estimation Creates % Error in Measurements:
Human error:

Instrument Error:
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Measured Value:

Accepted Value:



Sample % Error Problem:
A student in the lab measures the mass of sugar in a can of Coke to be 39.0 grams.  They then look up the ingredients for a can of Coke on the Coca-Cola website and see that it is actually 40.0 grams of sugar per can.  What was the student’s % error in their measurement? (show setup and work)

Measured value: ____________			Calculation:

Accepted value: ____________


[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice – Indirect Measurement Word Problems

1. A graduated cylinder has 10mL water in it.  A marble is added to the water and the volume of the water rises to 14.5mL.  What is the volume of the marble?
Initial volume: _________mL
Final volume: _________mL
Total volume of marble:  _________mL


2. A graduated cylinder has 13.5mL water in it.  A rock is added to the water and the volume of the water rises to 22.7mL.  What is the volume of the rock?
Initial volume: _________mL
Final volume: _________mL
Total volume of rock: _________mL


3. A graduated cylinder has 50.8mL water in it.  A large rock is added to the water and the volume of the water rises to 75.4mL.  What is the volume of the large rock?
Initial volume: _________mL
Final volume: _________mL
Total volume of large rock: _________mL


4. A graduated cylinder has 5.47mL water in it.  A tiny aluminum pellet is added to the water and the volume of the water rises to 7.54mL.  What is the volume of the large rock?
Initial volume: _________mL
Final volume: _________mL
Total volume aluminum pellet: _________mL

[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice – Indirect Measurement Word Problems

1. A weighing dish is placed on a digital balance, it has a mass of 56.8g.  Powdered chemical is added to the dish and the final mass is recorded as 105.7g.  What is the mass of the powder?
Mass of dish: __________g
Mass of dish + powder: __________g
Mass of powder: __________g


2. A glass beaker is placed on a digital balance, it has a mass of 152.7g.  Pellets of a  chemical is added to the beaker and the final mass is recorded as 205.3g.  What is the mass of the pellets?
Mass of beaker: __________g
Mass of beaker + pellets: __________g
Mass of pellets: __________g


3. A weigh paper is placed on a digital balance, it has a mass of 9.73g.  Pellets of a  chemical is added to the paper and the final mass is recorded as 36.43g.  What is the mass of the pellets?
Mass of weigh paper: __________g
Mass of weigh paper + pellets: __________g
Mass of pellets: __________g


4. A weigh paper is placed on a digital balance, it has a mass of 8.42g.  Powdered chemical is added to the paper and the final mass is recorded as 16.87g.  What is the mass of the pellets?
Mass of weigh paper: __________g
Mass of weigh paper + powder: __________g
Mass of powder: __________g

[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice – Estimation of Last Digit and % Error Practice Calculations

1. There are 140 calories in one can of Coke.  In an experiment you determine that there are 210!  You are a bit off, but what is your % error?

Measured value: __________		Calculation Space:

Accepted value: __________

______________% error

2. There are 35 milligrams of sodium in a can of Coke.  You determine there to be 15 milligrams.  What is your % error?

Measured value: __________		Calculation Space:

Accepted value: __________

______________% error

3. There are 3.5 grams of fat in a granola bar.  You determine the fat to be 4.0 grams in the lab.  What is your % error?

Measured value: __________		Calculation Space:

Accepted value: __________

______________% error

4. Working in the lab, you find the density of a piece of aluminum stock to be 2.85g/cm3.  The accepted value for the density of aluminum stock is 2.699 g/cm3.  What is your % error?

Measured value: __________		Calculation Space:

Accepted value: __________

______________% error
5. Working in the lab, you find the density of a piece of Iron to be 8.00 /cm3.  The accepted value for the density of iron from Reference Table S is  7.87 g/cm3.  What is your % error?

Measured value: __________		Calculation Space:

Accepted value: __________
______________% error
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Classification of Matter

The Classification of Matter & Understanding Particle Diagrams
[image: ]
Particulate Nature of Matter



Types of Energy that act on Matter:
Mechanical		Thermal	Electromagnetic (light, magnetism)		Kinetic 		Potential



[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice – Classification of Matter Tree
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[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice with Particle Diagrams – use colored pencils to show the different types of atoms.
Include a key in your diagrams

Draw a Particle Diagram of a monoatomic element:
											Key:
												


Draw a Particle Diagram of a diatomic element:
											Key:



Draw a Particle Diagram of a compound:
											Key:



Draw a Particle Diagram of a Mixture of two elements:
											Key:
			


Draw a Particle Diagram of a Mixture of two diatomic elements
											Key:

[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice with Particle Diagrams – use colored pencils to show the different types of atoms.

Draw a Particle Diagram of a Mixture of an Element and a Compound
											Key:
						


Draw a Particle Diagram of a Mixture of two different Compounds
											Key:



Draw a Particle Diagram of an element that is a Solid (S)
											Key:



Draw a Particle Diagram of an element that is a Liquid (L)
											Key:



Draw a Particle Diagram of an element that is a Gas (G)
											Key:
			
[image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice – Classifying Particle Diagrams
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Physical Properties:





Physical Changes:





Chemical Properties:





Chemical Changes:




[image: ]Properties, Changes & Separation of Matter6



Separation by Solubility & Particle Size: (Filtration)





Separating Solids from Liquids: (Evaporation)






Separating Liquids by Boiling Point: (Distillation)





Other Physical Separation Techniques: (molecule size, magnetism, density)
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Separation Techniques Questions:
1. A mixture of water and ethanol need to be separated.  Water boils at 100oC, ethanol boils at about 80oC.  Which technique would be best to separate this homogeneous mixture?

2. Which technique could be used to separate a mixture of salt water and sand.

3. Which technique could be used to separate a mixture of salt and water.

4. What technique would be best to separate a mixture of oxygen (O2 with a Boiling Point of -183oC) and Nitrogen (N2 with a Boiling Point of -196oC).

5. Which techniques & in what order would you use to separate a mixture of salt water and sand.  You want to Have only Pure Salt and Pure Sand at the end of the procedure.

[image: ]Density and Matter7




Density is a measure of the amount of matter in an object.



Density can be used to identify Unknown Matter:





Comparative Density determines if objects will “float” or “sink”




Example Density Problem:







[image: ][image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice - Density and Calculation Problems



[image: http://www.mathsteacher.com.au/year10/ch14_measurement/20_cube/Image5470.gif]
1. Find the volume of a wooden cube that has a length, width and height  of 5.2cm: 
 
V = L x W x H


Volume = ___________cm3
2. Suppose this cube had a total mass of 150 grams.  What would the calculated density of the cube be?
Equation to use:

Density = __________g/cm3
3. Would the wooden cube in question float or sink when placed into a tub of water?  Why?

[image: http://www.shmoop.com/images/prealgebra/unit4/pa.4.3311.png]
4. Find the volume of a plastic block that has the following dimensions:  
V = L x W x H


Volume = ___________cm3

5. Suppose the plastic block has a mass of 150 grams.  What is the density of the block?
Equation to use:
6. 
Density = __________g/cm3


7. Would the plastic block in question float or sink when placed into a tub of water?  Why?
[image: https://www.patana.ac.th/secondary/science/anrophysics/underwaterphysics/images/vol_density.png][image: http://www.lastingarthritisrelief.com/arthritiscoaching/wp-content/uploads/2009/12/homework-icon.jpg]Practice - Density and Calculation Problems


8. Find the volume of the irregularly shaped object that was placed in the graduated cylinder of water:  
Initial Volume: __________cm3
Final Volume: __________cm3

Volume of the irregular object: __________cm3
9. The mass of the object in question is 20 grams.  What is the density of the object?
D= __________

Density = ___________g/cm3
10. Based on the density of the object, should it float or sink when placed in water?  

[image: http://amazing-space.stsci.edu/resources/explorations/blackholes/teacher/graphics/marble2.72dpi.jpg]
11. A plastic marble has a mass of 5 grams and a volume by displacement of 2.5 mL.  Calculate the density of this marble.
D = __________

Density = ___________g/cm3

12. The marble in question is placed into a tub of water.  Draw the marble’s resting place accurately based upon the calculated density.  The Density of Water is 1.0g/mL.
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From this unit of Study:
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A student prepares two 141-

gram mistures, A and B. Each misture consists of NH,C,
sand, and H,0 at 15°C. Both mixtures are thoroughly

rred and allowed to stand.

The mass of each component used to make the mistures is listed in the data table below.

Mass of the Components in Each Mixture

c ent Mixiél)m A Mix;- B
NH,CI 40. 10.
sand 1 31
H,0 100. 100.

79 State evidence from the table indicating that the proportion of the components in a

mixture can vary. (1]

80 Which type of mixture is misture B? [1]

81 Determine the temperature at which all of the NH,

saturated solution. 1]

82 Describe one property of sand that would enable the student to separate the sand from
the other components in mixture B. [1]




image33.png
Three elements, represented by D, E, and Q. are located in Period 3. Some properties
of these elements are listed in the table below. A student’s experimental result indicates that
the density of element @ is 2.10 g/em?, at room temperature and standard pressure.

Properties of Samples of Three Elements
at Room Temperature and Standard Pressure

Mass | Densi Oxide
Element | Phase P @m’ e
D solid 50.0 0.97 D0
E solid 50.0 1.74 EO
soid | 500 | 200 | QO,0rQ0,

54 Identify the physical property in the table that could be used to differentiate the
samples of the three elements from each other. (1]
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