Scientist: 
____________________


Per: 
_________


Date: 
_________

“THE ONLY CONSTANT IN LIFE IS CHANGE”


· OBJECTIVES
The student will determine what types of laboratory observations are most commonly associated with physical changes and chemical changes.

· PROBLEM / QUESTION
What observable events can be used to determine whether a physical change or chemical change has occurred?

· PRIOR KNOWLEDGE
The students must understand the difference between a physical change and a chemical change on the particulate level. The students must be able to make accurate laboratory observations and follow appropriate safety procedures.

· PREDICTIONS
You have already studied physical and chemical changes on the atomic level. Now, you will consider what these changes look like in the lab. Below is a list of possible laboratory observations. For each possible observation, predict whether it would indicate a Physical Change (P), a Chemical Change (C), or possibly both. Beneath each observation, briefly describe your reasoning and be prepared to share your prediction with the class.
P   C
Change in color

P   C
A gas is formed

P   C
Change in odor

P   C
Change in shape


P   C
A solid is formed

P   C
Heat is produced

P   C
A liquid is formed

P   C
Light is produced

Listed below are the nine changes you studied in the Change You Can Believe In lab. Match each balanced chemical equation with the letter of the matching Changes in Chemistry card. The subscripts (“little letters”) indicate whether a substance is a solid (s), liquid (l), gas (g) or aqueous (aq). Aqueous means a substance is dissolved in water. The station numbers indicate the location of that change in the laboratory.

_____
Mg (s)  +  2HCl (aq)  (  MgCl2 (aq)  +  H2 (g)



(Station #1)
_____
H2O (l)  (  H2O (g)






(Station #2)

_____
4Fe (s)  +  3O2 (g)  (  2Fe2O3 (s)




(Station #3)

_____
Cu (s)  (  Cu (s)






(Station #4)

_____
2Mg (s)  +  O2 (g)  (  2MgO (s)





(Station #5)

_____
NaCl (s)  (  NaCl (aq)






(Station #6)

_____
HCl (aq)  +  NaHCO3 (s)  (  NaCl (aq)  +  H2O (l)  +  CO2 (g)

(Station #7)

_____
H2O (s)  (  H2O (l)






(Station #8)

_____
C3H7OH (l)  (  C3H7OH (aq)





(Station #9)

· SAFETY
Always wear safety goggles when working with chemicals!

Be cautious of burn hazards when working with open flames and hot glassware. Remember, hot glass looks just like cool glass!

Hydrochloric acid is corrosive and can cause burns.

Do not taste any substances or touch them with your hands.

Do not look directly at burning magnesium as intense light can damage your eyes.

Dispose of all materials as directed by your instructor.

· MATERIALS

sodium chloride, NaCl
1.0M HCl



5 small test tubes

isopropanol, C3H7OH

0.1M HCl



test tube holder
copper wire


Sodium bicarbonate, NaHCO3
3 disposable pipets

ice



10mL graduated cylinder

metal spatula

magnesium ribbon

tongs




watch glass

iron nail


Bunsen burner



50 mL beaker

scissors
· PROCEDURE

You will be performing each of the nine changes that were considered in the Predictions section. Instructions on how to perform each experiment will be provided at each experiment’s respective station.

Your task is to record all significant observations for each experiment, using the possible observations from the Predictions section as a guide. From the observations you gather during the lab, you must decide which types of observations indicate a physical change, which indicate a chemical change and which might indicate both. For example, you should be able to answer the question “Does the release of a gas mean a physical change or a chemical change has occurred?”
· DATA AND OBSERVATIONS

Collect your data on the data table provided. The station numbers in the Predictions section indicate the location of each experiment in the laboratory. 

· RESULTS AND ANALYSIS

Consider the observations you gathered during the lab. For each possible type of observation listed below, indicate whether the observations you made in the laboratory more closely relate each type of observation to a Physical Change (P), a Chemical Change (C), or possibly both. Beneath each observation, briefly describe what results brought you to your conclusion.

P   C
Change in color

P   C
A gas is formed

P   C
Change in odor

P   C
Change in shape


P   C
A solid is formed

P   C
Heat is produced

P   C
A liquid is formed

P   C
Light is produced

Which observations clearly indicate a physical change or a chemical change? List the types of observations clearly indicate each type of change.



Physical Change



Chemical Change
Which observations don’t clearly indicate either a physical change or a chemical change? Can the observation be better defined? Is it still a useful observation?

Do your results above match with your predictions? Explain why or why not.

Is the difference between a physical change and a chemical change more clear at the atomic level (as in yesterday’s activities) or at the observational level (as in today’s activities)? Explain your answer.

· REFLECTING ON LEARNING 
Consider the following statements.   Based on your observations in the lab, would you consider these statements to be Always True, Mostly True, or False?

1.  A physical change is easily reversed, while a chemical change is not easily reversed.

2. During a chemical change, a new substance is formed. During a physical change, no new substance is formed.

3. No bonds are formed or broken during a physical change. Bonds are formed and broken during a chemical change.

4. Both physical changes and chemical changes involve changes in energy.

5. A chemical change releases a large amount of energy whereas a physical change only releases a small amount of energy.

Model Data Table

	Station
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Reaction
	Magnesium +
Hydrochloric Acid
	Boiling Water
	Iron 

+ Oxygen
	Copper
	Magnesium + 

Oxygen
	Salt 

+ Water
	Hydrochloric Acid + Baking Soda
	Melting Ice
	Ethanol + 
Water

	Physical or Chemical?
	
	
	
	
	
	
	
	
	

	Color Change?
	
	
	
	
	
	
	
	
	

	Gas Produced?
	
	
	
	
	
	
	
	
	

	Odor?
	
	
	
	
	
	
	
	
	

	Shape Change?
	
	
	
	
	
	
	
	
	

	Solid Produced?
	
	
	
	
	
	
	
	
	

	Heat produced?
	
	
	
	
	
	
	
	
	

	Liquid produced?
	
	
	
	
	
	
	
	
	

	Light Produced?
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