Name:__Answer Key ___ Physical or Chemical Packet Go to http://orgillscience.yolasite.com for any ppt notes.
Standard 1 Students will understand the nature of CHANGES IN MATTER. 

Objective 1 A. Describe the chemical and physical properties of various substances.
Chemical & Physical Properties  Please write down notes by viewing the “Chem & Phys Properties ppt.”
1. Everything is made of________________________. There are _______ natural chemicals or 
elements. They are arranged on the periodic table. Each ______________ is composed of 
______________________________________called _________________. 

2. All atoms of a given __________________ are  _______________________. Atoms of 

_________________ elements have ____________________ _______________________. 

Each chemical has _______________________ _______________________ that distinguish or 

____________________ it from other ____________________________________. 

3. The properties of matter can be grouped into two categories:  
_________________________ and ____________________________ properties.

4. Physical Properties…

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________              EXAMPLES: 

-




-



-


-

-




-



-

5. What are some physical properties of vinegar?

1.





2.

3. 





4.

6. Chemical Properties…

______________________________________________________________________________

______________________________________________________________________________ We use these properties to distinguish chemicals from one another. 

Example:  1.





2. 

7. Some examples of _________________ ________________________ are…

1.



2.



3.



4.

8. In each of those examples, the _____________________ ____________________ 

________________ is its tendency to: ____________________, _______________________, 

_________________________, or ____________________________. 

9. Physical vs. Chemical Properties…

                       Wood



Baking Soda



Iron
Physical ________________: 

P - __________________

P-___________________

Chemical _______________ :

C - __________________

C- ___________________
______________________________________________________________________________________

Objective 2 Observe and evaluate evidence of chemical and physical change.    

a. Identify observable evidence of a physical change and b. observable evidence of a chemical change 
Name that Change

Students encounter changes in their everyday lives, that can be physical or chemical.  Therefore we could ask the following question:

How can __________________________ (a substance) change physically or chemically?

Our hypothesis statement would be something like this:   

If I change ____________________ (an object) by _________________________ (doing some action) 

then it is a _______________________ (chemical/physical) change because _______________________ .
Example in Class: Paper               How can PAPER change physically or chemically?
-Fill in the following statements to test how paper can change.  After, fill in the signs of physical and chemical change we discuss together.

1. If I change  paper________ by  folding it_______ then it is a  physical      change because it changes shape only and it is still paper .
2. If I change  paper________ by  crumpling it into a ball__ then it is a  physical      change because it changes shape and texture and it is still paper .

3. If I change  paper________ by  pouring water on it_______ then it is a  physical      change because it changes density, texture, color, but it is just paper and water, no new substance .

4. I If I change  paper________ by  burning it_______ then it is a  chemical      change because it no long is paper and becomes ash.
	Signs of Physical Change
	Signs of Chemical Change

	- Change in shape

- Change in texture 

- Change in density
-Became flimsier

	- Smoke  (gas production)

- Smells (odor production)

- Change color 

- Heat (Temperature change)




Exp. 1: Ivory Soap Change

Research Question:   If Ivory soap is put in the microwave, what type of change is occurring physical or chemical?

Hypothesis:  Fill out the hypothesis statement together as class.  

* If I change_Ivory Soap_ by microwaving it then it is a chemical change because it will make bubbles.
Or

* If I change_Ivory Soap_ by microwaving it then it is a physical change because it will just warm up the soap.
Research procedures:
1. Put a bar of Ivory Soap_ in a microwave for 1 minute & 30 seconds_.

2. As the Soap _changes  in the microwave, students need to write down 3  observations as it changes.  
Role for Observing or Questioning: 

                 I am a _______________________________________________

	General Observation

1. It expanded out ward
2. It began to smell like soap

3. It looks fluffier


	Questions from our Group

1. Why does it expand?
2. Is this a physical or chemical change?

3. Does this happen to all soap?

	Observation Drawing or what you see
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	Observation Drawing of what inside that you can’t see (molecules)
[image: image2.png]93"






Data and evidence:   Share observations & questions to the class.  Write down which observations are chemical or physical, it’s energy, and why.

	Signs of Physical Change
	Signs of Chemical Change

	- Change in shape

- Change in texture 

- Change in density
-Became flimsier
	- Expanded (gas production)

- Odor (but the soap already smelled & the smell became stronger.
- Heat (The microwave did add heat to the substance)


Conclusion:  With this evidence is it a physical or chemical change?     Explain if you can support this conclusion or not.

No, some of the evidence points to a chemical change and some points to a physical change
Exp. 2: Testing Ivory Soap Change 
St. 1 Obj.2 D. Investigate the effects of chemical change on physical properties of substances (e.g., cooking a raw egg, iron rusting, polymerization of a resin).
New Research Question: How do we know that the microwave soap is still Ivory Soap (with the same molecules)?
New Hypothesis Question:

If _microwaved soap acts like non microwave soap_, then it is a physical change because __it still has similar properties (such as the ability to clean). 
Alternative Hypothesis / Thoughts:  If it cleans a little then it could still be a physical change because it still is doing the property of cleaning
New research procedures to Test Ivory Soap’s properties before microwave and after:


	Materials

	


 
1. Write a pen mark that is the same size on two different people’s hands.

2. One person cleans with non-microwaved soap and one person cleans with 
the microwaved soap (the same amount of soap should be used for both people.

3. Clean for 30 seconds with the same amount of power scrubbing 

4. Determine the amount of pen that came off.
New Research Data and Evidence:

The microwaved soap did clean but it still left a small faded amount of pen while the nonmicrowaved soap got all of the pen off.
New Class Data and Evidence:
	Method of Testing
	Property of Ivory Soap

(non micro-waved)
	Property of Micro-waved Ivory Soap
	Same or Different Property

	Cleaning ability
	Pen came off
	Pen amt still present
	Slightly different

	Amount of bubble made
	Made 3 cm of bubbles
	Made 7 cm of bubbles
	Slightly different

	Floatability
	Floated
	Floated
	Same

	Reaction to Flame
	Turned black & melted
	Turned black & melted
	Same


Conclusion:  With this evidence is it a physical or chemical change?     Explain if you can support this conclusion or not.  The evidence showed the soap still doing the same thing even if it did it in a lesser or greater amount.  Therefore it is a physical change
St. 1 Obj. 1.c. Investigate and report on the chemical and physical properties of a particular substance
Exp. 3:  Group Research on Something that Changes Physically or Chemically

Choose either an object changing in some way that you are unsure if it is a physical or chemical change.  Make sure you do only one change on the object and have EMPIRICAL EVIDENCE (measurable data) to prove that is either a physical or chemical change.  

 (If you need help on your direction for a research question, look at the questions you came up with during the soap in the microwave change). 
 ***Every group will have a different research question, research hypothesis, research procedures, results & conclusion.  The main goal is to pick a substance changing and ask if it is a chemical or physical change.   **** It is best if a student gets the notes from their own table in class, but if a student is absent for a long time then they can do this at home with a safe substance change.
Group Research Question:   

(Example: Is baking soda mixing with water a chemical change (like baking soda mixing with vinegar)? 

Group Hypothesis Statement:   (The question below is an example)
 If _Baking soda & water bubble when added & has a temperature change_, then it is a Chemical change 

because _chemical changes will either bubble (turn to a gas), have a new odor, make a solid, have a change in color or have a change in temperature as it transforms into a new substance.
Group research procedures:  Change an object once and decide how you will test if it has the same properties.



	Materials

	


Group Research Data and Evidence:

Conclusion:  
Notes for The In-Betweenies: Physical or Chemical? Get notes from “In Between Notes” 
Some properties (abilities) can be either physical or chemical.                                      ppt
Examples:

Take the Quiz:   Is it Chemical or Physical?
1._________________________    2. _________________________  3. _________________________

4._________________________    5. _________________________  6. _________________________

7._________________________    8. _________________________  9. _________________________

St 1 Obj 1 b. Classify substances based on their chemical and physical properties (e.g., reacts with water, does not react with water, flammable or nonflammable, hard or soft, flexible or nonflexible, evaporates or melts at room temperature). 
1) Write in the notes. 2)  Determine the density by dividing mass from volume. 3) Determine if it will float.  4) Answer the 4 questions to determine the physical & chemical properties the block might have (If google pictures of the different substances to determine if it has luster, if it could melt easily, or if it is transparent)
Density Block Lab
For each station determine the block’s MASS and VOLUME, then figure out the block’s DENSITY by dividing the mass by the volume.
MASS
    g  
=       DENSITY (g/cm3)

After determining the DENSITY answer if it will float in water.  Water’s

VOLUME  cm3
     



density is 1.00 g/cm3.  Sink > 1.00 g/ cm3 >Float
**** Then determine any properties that the block might have. For example, answer each of the following questions:

1. Does it burn in the presence of oxygen?  (If yes, then it is FLAMMABLE. If no, then it is NONFLAMMABLE.) Chem. P
2. Does it shine? (If yes, then it has a LUSTER. If no, then it has NO LUSTER.) Physical P.
3. Could it melt easily? (If yes, then it has a LOW MELTING POINT.  If no, it has a HIGH MELTING POINT.) Physical P.
4. Is it see through? (If yes, then it is TRANSPARENT. If no, then it is OPAQUE.) Physical P.
*If there are other properties you can think of, please list them.

* All of the blocks in this lab have the same volume but different masses.  What is the volume of each block? 15.625 cm3





Volume= length x width x height  (2.5 cm x 2.5 cm x 2.5 cm =)

	Station
	DENSITY
	Does it float ?
	Physical Properties?       Chemical Properties?

	Station 1: Acrylic

            Mass:   _20.5_ =

           Volume    15.625 cm3

	                    g 

                  cm3
	
	

	Station 2:  Oak & Pine

Oak

            Mass:   _11.5 g_ =

           Volume    15.625 cm3
Pine

           Mass:   _6.5  g =

          Volume    15.625 cm3
	                    g 

                  cm3

                    g 

                  cm3


	
	

	Station 3: Poplar

           Mass:   _16.0  g =

           Volume   15.625 cm3

	                    g 

                  cm3
	
	

	Station 4:  Steel & Aluminum

Steel

           Mass:   _126.0 g   =

           Volume  15.625 cm3
Aluminum

           Mass:   _45.7   g =

           Volume   15.625 cm3
	                    g 

                  cm3

                    g 

                  cm3


	
	

	Station 5: Copper

           Mass:   _147   g   =

           Volume   15.625 cm3

	                    g 

                  cm3
	
	

	Station 6: Brass

           Mass:   _138  g   =

           Volume    15.625 cm3

	                    g 

                  cm3
	
	

	Station 7: Nylon

           Mass:   _22.7  g  =

           Volume   15.625 cm3

	                    g 

                  cm3
	
	

	Station 8: PVC

           Mass:   _14.7  g   =

           Volume   15.625 cm3
	                    g 

                  cm3
	
	


Student Vocab Notes on Properties of Matter.  1. Use the books glossary to determine what word matches what definition #1-20 (on p.7 & on p.8).  2. You need to come up with your own Example to match the word.   ***Type in words to match****
______________________________________________________________________________

Malleability

Conductivity

Luster


Hardness

Physical change

Flexible

Evaporation 

Solubility

Magnetic

Chemical change


Condensation Pt   
Boiling Pt

Flammability

Density

Physical Property

Viscosity

Melting Pt

Reactivity

Freezing Pt

Chemical Property

1. Viscosity: 


the ability to resist flowing






Ex: syrup flows more slowly than water

2. Hardness: 
the ability to scratch or be scratched by other materials

Ex: diamonds is hardest mineral and can easily scratch other substances


Ex: If something is scratched by a penny it is considered quite soft.

3. Flammability:  

the ability to burn in the presence of Oxygen

Ex: some materials can more easily burn 




   

in oxygen than others

4. Reactivity:    
the ability to combine with another substance in a chemical bond


Ex: Magnesium will easily react with water to form Magnesium Oxide (MgO) and hydrogen Gas (H2)

5. Density:  


how heavy a substance is; g/mL






Ex: gold is extremely heavy, 19.32 g/cm3

6. Melting point:  
the point at which a solid becomes a liquid

Ex: Ice (water) becomes a liquid at 0 C

7. Freezing Point: 

the point at which a liquid becomes a solid.






Ex: water freezes into Ice below 0 C.

8. Boiling point:  

the point at which a liquid becomes a
gas






Ex: water becomes a gas at 100 C

9. Condensation Pt. :      the point at which a gas becomes a liquid.

Ex: water vapor in the air will condense into a liquid below 100 C.

10. Conductivity: 
the ability to allow heat/electrons to flow through it


Ex: a pan can move heat up to the handle  

11. Maleability:  
the ability to be flatten the solid without  it shattering

Ex: metals can be hammered into thin sheets under when heated or pressure.

12. Luster: 


the ability to reflect light/shine

Ex: many metals such as gold, copper, aluminum will shine because it’s surface reflects light.

13. Solubility: 

the ability to be dissolved in a liquid

Ex: sugar will easily dissolve in water, however oil will not dissolve in water.

14. Magnetic: 
the ability for a substance to be attracted to magnets.


Ex: Iron filing will be attracted to a magnet.

15. Flexible:
The ability to change shapes and then go back to the original shape easily.


Ex: putty is quite flexible.

16. Evaporation:
The ability to release gases under conditions before the boiling point


Ex: water can evaporate even at room temperature.  If water is in warmer temperature (ex: 100 F) then it will evaporate more quickly. 

17.  Physical
the materials ability to change shapes but not

Properties:
change what it is.


Ex: malleability, solubility, M.P., B.P., viscosity.

18. Physical Change:
When the materials actually change in someway but do not change what it is.


Ex: change in: textures, shape, size, color, odor, volume, mass, weight & density.

19. Chemical 

the ability of being able to change what it is

Properties:
is under some process






Ex: flammability, reactivity

20. Chemical Change: When the materials actually change into a new 

substance. Atoms are rearranged into new molecules.


Ex: wood is burned and becomes ash (carbon) and carbon dioxide gas.  Any Reaction is a chemical change.

5 Signs there is a Chemical Change (** can occur in Physical Change)

1. Produce an Odor:
A smell is given off. 

Ex: something rotting.

2. Change in Temperature:  A chemical reaction gets cold or warm. 

Ex: heat from a fire.

3. Change in Color**:
Ex: fruit changes color when ripens


(but color dye or kool aid dissolving is a physical change)

4. Formation of Gas:

When bubble are given off or smoke.

Ex: smoke in a fire is CO2 gas, which is an indicator of that new substance being made.

5. Formation of a Solid:
The solid is called a precipitate. 

Example: crabs and mussels use chemicals in their body to react with water creating a solid shell.  Their shell is the precipitate!
Separating a Mixture by its Properties Lab     
Question: How can your group separate a mixture of sand , iron filings, wood filings, and salt?
Hypothesis: ( determine what each  substance can be separated by a certain property)

Wood –  It’s density: blow across
Sand- Filtration; Sand will not
the top of it to let wood fall out         go through a filter, salt will

Iron- Use a magnet


Salt- If the salt is in water, then




         the water can boil off leaving salt

Procedure: (determine which separation 


Data: 1) write down any procedures you may have 

must happen first.  Label your steps)



had to change 2)observations @ each step

1. Use a magnet to separate Iron Filings from the rest of the mixture,

2. Use a straw to blow across the top of the mixture.  The wood should blow out farther.

3. Use a filter and funnel to separate the sand which would be caught in the filter, from the salt that will go through the filter and stay in the water.

Boil off the water to leave the salt at the bottom of the beaker
- All of the iron filings stuck on the magnet, but it was difficult to pull the iron fillings off the magnet.

- The wood did blow out further but we had to be careful to use a big paper for our substances to blow across.

- The sand stayed in the funnel and was wet, the salt seemed to disappear. Our group assumed that the salt is in the water that went into the glass beaker.

-The water took a LONG time to boil off in the lab.  After 10 minutes our water, finally boiled off completely and crystallized salt was left in the bottom of the glass beaker.

Conclusion: (Were you able to separate all the materials in the mixture? How did you separate any of the materials?) Yes, we accept our hypothesis because we were able to separate the materials the way we thought we should.
Is it Physical or Chemical? –Internet Activity-  Go to website & do it!
Go to the following website:  http://vital.cs.ohiou.edu/physical_chemical_change.html Number your paper below and describe what is happening at each question, what type of change it is, and why.

What’s Happening:




Chem/Phys Change?

Why?





1.

2.

3.

4.

5.
6.

7.

8.

9.

10.

11.

12.
Review for Chemical or Physical Test
Define the following:

1. Physical Property: describes what a substance is like or it's ability to change in someway but it still stays the same thing (or same molecule).
2. Physical Change: when a substance changes in some way but it’s still the same substance
3. Chemical Property: describes an object's/substance's ability to change into a new 
substance or molecule.
4. Chemical Change: when a substance changes to become a new molecule or substance
Name the five signs of a chemical change

5. Makes a Gas




8. Change in Color


6.Change in Temperature (hot or cold)
9. Makes a Solid
7. New Odor
Match each item below with its correct type of change.  Write a “P” for a physical change next to the description or write a “C” for a chemical change next to the description.

10. Iron is Magnetic _P__


15. Paper burning _C__
20. Zinc tarnishing _C__
11. Sugar dissolving in water _P__

16. Plastic melting _P__
21. A solid becoming a gas_P__ 

12. Potasium reacting with water _C__
 17. Oil boiling _P__

22. Peeling an apple _P__
13. Crumpling a piece of paper _P__

18. Milk souring_C__

23. Gold conducts electricity __P__
14. Gold does not react with water _C__ 
19. Carving wood _P__
24. A burning match _C__
Determine the following:    1) Density of the following substances,  2) Whether it will sink or float in water that has a density of 1.00 g/ cm3,   3)  One physical properties,  &  4) One chemical property
	Station
	DENSITY
	Does it float or sink?
	Physical Property?      
	Chemical Property?

	Pine
            Mass:   =  6.5 g
           Volume    15.625 cm3

	25.

             .42    g 

                     cm3
	26.
FLOAT, density is less than 1
	27.
Opaque 
	28.
FLAMMABLE

	Steel
            Mass:   _126 g    =

           Volume    15.625 cm3
	29.

             8.1    g 

                     cm3

  
	30.
SINK, density is more than 1
	31.
Has Luster
	32.
NONFLAMMABLE


33. What are the 3 phase changes of water?    34. Is a phase change a physical or chemical change?

Ice -> Water -> Water Vapor



Physical change because it still H2O
Solid -> Liquid -> Gas
35. Describe how you know that baking soda & vinegar combining is a chemical change. (What are the signs?)

There are bubbles given off, it gets cold, & the vinegar becomes cloudy with a precipitate
36. Describe how you know that iron rusting is a chemical change. (What are the signs?)

The rust changes color and it gets weaker to become a new substance

