Physical Science
Science

Module 

PS-3.1
Properties and Classification 
of Matter
Lesson A-C
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Instructional Progression: 

Students were introduced to this topic in 7th grade (7-5.9).

A more in-depth understanding of the actual processes is expected for Physical Science. Distinguishing between physical and chemical properties is the foundation for an understanding of the distinction between chemical reactions and physical change (PS-4.6) and, therefore, vital to an understanding of chemical reactions in (PS-4.7) through (PS-4.11) and all future chemistry courses.

Taxonomy level of indicator:

4.1-B Analyze Conceptual Knowledge
Key Concepts:

Physical property: boiling point, freezing/melting point, density, solubility, viscosity, conductivity

Chemical property: combustibility, flammability; ability to oxidize, corrode, decompose, react with acids; not react

Content Overview:

It is essential for students to know the criteria for distinguishing chemical from physical properties:

· A physical property of a substance is a characteristic of the substance that can be observed directly or measured with a tool without changing the composition of the substance.

· A chemical property is a description of the ability of a substance to undergo, or not undergo, a change that will alter the composition of the original substance.

Physical Properties

It is essential for students to understand the following physical properties:

Boiling point, freezing/melting point – students should:
· Know that the terms boiling point and melting/freezing point do not refer to the phase change itself, but to a measurement: the temperature at which these changes occur.

· Understand that the composition of a substance does not change during phase change nor does it change when one measures temperature in order to determine the boiling point, and freezing point/ melting point, therefore, boiling point and melting/freezing point are physical properties.
Teaching Lesson A                            
Five Ring Circus


 

Introduction to the lesson:

Viscosity is defined as the resistance to flow of a fluid.  The more viscous (or thicker) the material, the more slowly it will flow, and the less viscous the more freely it will flow. The temperature of a substance also affects its viscosity because its molecules tend to move more freely as the temperature increases. The converse is also true.

The normal melting point (or freezing point) of a solid is the temperature at which solid and liquid states of matter are both present. A pure substance is expected to have a sharply defined melting point. Often the presence of an impurity can be detected in a substance by the fact that the melting point is lowered and there is an increase in range.  

The solubility of a salt is a measure of the amount of the salt that will dissolve in a given amount of solvent.  The solubility is usually expressed in terms of the mass of salt dissolved per 100 grams of water as the solvent.  Temperature will directly affect the solubility of most salts.  When the maximum amount of salt has been dissolved in a given amount of solvent at a particular temperature, the solution is said to be saturated.

Lesson time: 
3.5 days

Materials Needed:

Station 1

Cookie sheets (11’ x 17”) ( 3 )

Pam No-Stick spray

Ketchup – Heinz, Hunt’s and a Generic brand

Timers ( 3 )

Ice (in a small container)

Hot water bath

Condiment cups

Paper towels

Hot plate

Ruler

Thermometer

Station 2:

Distilled water

Tap water

Salt water samples– 4g/96g water, 8g/96g water

Sugar water samples – 4g/96g water, 8g/96g water

Hot plate
Thermometer

Beakers

Ring stand and clamp

String

Station 3:

Capillary tubes

Hot plate


Beaker

Small rubber band

Thermometer

Ring stand and ring

String

Naphthalene

Temperature probe (optional)

Mortar and pestle

Station 4

2 250-mL beakers
Test tube
Thermometer
Balance
Ammonium chloride
Hot plate
Ice
Syringe

Station 5:

Conductivity Pen

Iron Nail

Aluminum sample

Gold sample

Copper

Distilled water

Tap water

Salt water

Alcohol

Vinegar

Sugar water

Well plates or small medicine cups

Paper towels

Essential Question:

How can the physical properties of substances be determined experimentally?
Procedure:

Procedure: Station 1

1. Prepare equal amounts of the ketchup samples.

2. Place the samples on ice for at least 15 minutes.

3. Record the temperature of each sample.

4. Empty the contents of each condiment cup onto the top of each cookie sheet 

5. Raise the top of the cookie sheet vertically to the top of the 12” ruler, and immediately begin to time how long it takes for each sample to reach the bottom of the cookie sheet. Rest the bottom of the cookie sheet on a paper towel.

6. Repeat this process on a second cookie sheet with samples of  ketchup which have been heated in a water bath.

7. Repeat both these procedures with a cookie sheet which has been sprayed with Pam No-Stick spray.

Data Table:

	Sample
	Temperature (cooled)
	Temperature (heated)
	Time
	No Pam
	With Pam

	Heinz
	
	
	
	
	

	Hunt
	
	
	
	
	

	Generic
	
	
	
	
	


Procedure:  Station 2

1. Measure out approximately 100 mL of distilled water and place in beaker.

2. Place the beaker on the hotplate and with thermometer immersed in the sample supported by the clamp on the ring stand, but not touching the sides of the container, determine the boiling point of the sample. The thermometer can also be allowed to hang by a string into the solution.

3. Repeat steps one and two and record the results in the table provided.

4. Follow the same procedure to find the boiling point of the other samples and record.

Data Table

Sample




Boiling Point - (C)
	Distilled water (trial 1)
	

	Distilled water (trial 2)
	

	Tap water
	

	Salt water -  4%
	

	Salt water – 8%
	

	Sugar water – 4 %
	

	Sugar water – 8%
	


Procedure: Station 3

 
For solids

1. Using a mortar and pestle, grind up a small amount of your assigned solid. 

2. Obtain a capillary tube, and seal the end as instructed.

3. Push the open end of the capillary tube in to the powdered sample in the mortar forcing a small amount of the solid into the tip of the tube. Invert the tube and gently tap to force the solid to the bottom. 

4. Repeat this process until the tube contains sample to a depth of about 5 mm.

5. Using a small rubber band, attach the capillary tube to a thermometer with the sample next to the bulb of the thermometer. 

6. Using the ring and the ring stand, hang the thermometer by a string into a 250 mL beaker containing enough water to cover the bulb and sample but not high enough to cover the open end of the capillary tube.

7. Heat the water at a rate of about 3 C per minute, observing the solid carefully while doing so.

8. Record the temperature at which melting occurs (the substance will appear clear). This may be a range of values. Be sure to use the correct number of digits and include units.

9. Look up the accepted value for the melting point of your solid and calculate your per cent error. Show calculations.

10. Alternate:  Use a temperature probe.

Data Table

Data Table:


	Sample 
	Melting Point (Experimental)
	Melting Point (Accepted)
	Error
	Per cent Error

	Trial 1
	
	
	
	

	Trial 2
	
	
	
	


Procedure: Station 4

1. 
Set up a hot water bath and an ice bath. Put 2.6 g of ammonium chloride into the boiling tube. Add 4 cm3 of water, using a syringe.

2. 
Warm the boiling tube in the hot water bath until the solid dissolves.

3. 
Put the boiling tube in the ice bath and stir with the thermometer

4. 
Note the temperature at which crystals first appear and record it in the table

5.
Add 1 cm3 of water. Warm the solution again, stirring until all the crystals dissolve. Then repeat the cooling and note the new temperature at which crystals appear.

6. 
Repeat steps 5, 6 and 7 until 10 cm3 of water has been used.

Safety Concern:  Wear eye protection.

Data Table

	Volume of water-cm3
	Solubility-g /100g of water
	Crystallization temperature / °C

	4 
	65.0
	

	5 
	52.0
	

	6 
	43.3
	

	7 
	37.1
	

	8 
	32.5
	

	9 
	28.9
	

	10
	26.0
	


(The crystallization temperature is the temperature at which crystals appear).
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Procedure: Station 5

Using the conductivity pen, test each of the solids to determine which of them exhibits the property of conductivity. Pour a small sample of each of the liquids into the well plate or the cup and test them with the conductivity pen. Be sure to wash off the electrodes of the conductivity pen before testing each of the liquid samples. Conductivity is an important physical property of matter.

Data Table:
Sample


Conducts Y or N
	Iron
	

	Aluminum
	

	Gold or silver (jewelry)
	

	Copper
	

	Distilled water
	

	Tap water
	

	Salt water
	

	Alcohol
	

	Sugar water
	

	Vinegar
	


Assessing the Lesson:

Questions: Station 1.

1.
What effect does higher temperature have on viscosity? (makes the substance less viscous. The relationship is inverse: high viscosity  - low temperature).

2.
Did spraying the surface of the cookie sheet affect the rate of flow? Explain your answer. (It should have because the Pam is a lubricant and reduces the amount of friction)
3.
Arrange the samples of ketchup in order of increasing viscosity. Were any results unexpected? Explain. (Student answers).

4.
Explain the consumer choices in purchasing motor oil used in automobiles in warm and cold climates. (In warm or mild climates the viscosity of motor oil does not increase appreciably. In cold climates, viscosity increases as the weather gets colder and this could be a real problem because it increases the friction on moving parts).

Questions: Station 2
1. Describe what happens when a liquid reaches its boiling point.

2. Compare the boiling points of the distilled water for the two trials.

3. Did the tap water have the same boiling point as the distilled water?  Explain any difference you observe.

4. Explain any difference between the boiling points of the 4% and the 8% salt water samples.

5. Explain the difference between the boiling points of the 4% and the 8% sugar water solutions.

6. Explain the difference between the boiling points of the two 8% solutions.

7. Is the boiling point of a liquid a physical or a chemical property? Explain your answer. 

8. Would you expect each different sample to have a different boiling point?  Why or why not? 

Questions: Station 3
1.
Show calculations for per cent error and the average of your results. 


(Student answer)
2.
Describe what happens when a solid reaches its melting point. (As heat is added, the particles of the solid acquire enough energy to overcome the forces holding them in the solid phase, and they are able to slide over one another and acquire enough freedom of movement to be in the liquid phase. The temperature will remain constant until all the solid has become a liquid).

3. 
Explain your opinion why or why not the melting point of your sample  did not extend over a wide range of temperature values. (Student answer)
Questions Station 4

1. 
Plot a graph showing solubility on the vertical axis and temperature on the horizontal axis.

Teacher Notes:


A variety of salts can be used for this experiment. Be sure to use those that have a wide range of solubility and low toxicity. Some salts that work well include potassium nitrate, sodium nitrate, calcium chloride dihydrate, copper (II) sulfate pentahydrate, potassium chloride and sugar (not a salt, but it works). The amount of salt that dissolves in 100 grams of water is calculated by dividing the grams of salt used in a particular test tube by the mass of 20.0 drops of water and then multiplying by 100. Some salts, such as sodium chloride, have a very small change in solubility as the temperature changes. If any of the test tubes still have some solid that did not dissolve after 5 minutes of heating and stirring in the boiling water bath, add a few more drops of water can be added and counted in with the mass of the water for that test tube.


The lack of change in solubility with temperature peculiar to sodium chloride provides a good opportunity to discuss its importance for the oceans of the world. What would happen in the ocean if changes in temperature caused crystallization such as occurred in the test tubes? Or suppose much more sodium chloride would dissolve with increases in temperature, what would happen? 

Questions:
Station 5

1. Which solid that you tested was the best conductor? The worst? Explain your answer

2. Which liquid that you tested was the best conductor? The worst? Explain your answer.

3. Rank the metals in the order of best to worst conductors. Rank the liquid conductors from best to worst.

Additional Instructional considerations/misconceptions:

Viscosity has many important and practical applications. For example motor oils are graded for viscosity and are selected for the climate in which they are used. In temperate zones, where temperature ranges are not extreme, the same oil can be used year round. In cold climates, where extremes of temperature occur, the grade of oil must be chosen to allow proper functioning of moving parts.
Friction affects viscosity. When the surfaces of two different substances come in contact, friction occurs between them. Lubricants, such as the Pam used in the experiment above, reduce friction and allow freer movement of materials against a surface.
As the physical appearance of a substance changes during a phase change, students often mistakenly assume that evaporation and freezing/melting are chemical changes (see PS-4.6). This misconception is often encountered with evaporation where students confuse vaporization of material A from liquid (A) to gas (A) with the formation of a new gas (B) by a chemical reaction.
Teaching Lesson B
Lab on Density of Solids and Liquids
Introduction to the Lesson:

An explanation of the definition of density should precede this activity. Explain that density expresses the relationship between the mass of a given substance and its volume (the amount of that amount of mass occupies). It is possible to identify the density a sample by measuring its mass and volume. The density of the sample can be calculated by dividing the mass by the volume. Densuty = mass(in g)/ volume (in mL or cm3 ). D=m/V.

Lesson Time:

1 day

Materials Needed:

100 mL graduated cylinder


balance


ethanol


glycerin


saltwater


distilled water


aluminum


copper


zinc


lead


other liquids and solids as given in the table below

Essential Question:
How can the density of a unknown liquid or solid be determined?
Procedure:

Procedure for liquids:


1.
Mass a graduated cylinder.


2.
Add exactly 100 mL of an unknown liquid. Record the mass of the liquid.

3.
Dispose of the liquid as directed. It can be poured back into its bottle.

4.
Rinse the graduate and dry it before testing another substance.

5.
Calculate the density of your unknown and identify it from the table 
below. Show calculations

Procedure for solids: 

1.
Mass a metal sample.


2.
Add about 50 mL of water to a 100 mL graduated cylinder. Record the 


exact volume.

3.
Add an unknown metal sample to the cylinder. Record the volume of the metal sample

4.
Calculate the density of your unknown and identify it from the table below.


Liquids
Density in g/cc
    Metals

Density in g?cc

	Ethanol

ethylene glycol

gasoline

glycerin

mineral oil

turpentine

saltwater

water
	0.791

1.09

0.67

1.26

0.94

0.87

1.05

1.00
	aluminum

copper

zinc

lead

nickel

tin

steel
	2.70

8.96

7.1

11.35

8.90

5.75

7.75-8.05


Data Tables

	Sample
	mass of cylinder (g)
	mass of cylinder + sample (g)
	mass of sample (g)
	Volume of sample (mL)
	Density
	Identity

	Unknown liquid
	
	
	
	
	
	


	Sample
	mass of solid (g)
	volume of water (mL)
	volume of water + sample (mL)
	volume of sample (mL) 
	Density
	Identity

	Unknown solid
	
	
	
	
	
	


Assessing the Lesson

Formative Assessment

Student Work and Data Collected
Questions:


1.
What was the identity of your liquid sample? (Student Answer)

2.
What was the identity of your liquid sample? (Student answer)


3.
Show all calculations substituting in the equation for finding density and using 
correct units.


4.
For which calculated values did your results agree more closely with the accepted values? (Should have been for the liquid because fewer measurements were required)


5.
Why is density often used to identify an unknown sample?(The measurements required, mass and volume, do not necessitate any physical or chemical changes).
Summative Assessment:  
Student Unknown
Procedure:

1.
The student has learned how to conduct five types of physical tests. Now each will be given a sample of a substance whose identity is unknown.

2.
The assignment is to describe the substance as completely as possible in terms of physical properties, by conducting as many tests as possible to determine that it is. A list of possible chemicals will be provided. 

3
Write up the lab, make observations and collect data. Show all calculations. Your unknown will have a number – be sure to include it on your report. Make your report complete as possible.
Identification of Unknown

Your substance will be one of the substances below. To determine which one it is you must determine 4 of the 5 physical properties which you have previously investigated. After you have completed the actual lab work and done the calculations, then you can look at the chart below to determine the identity of your substance.

	Chemical
	Melting point (C)
	Boiling point(C)
	Conductivity
	Density (g/mL)
	Polarity



	Acetamide
	81
	222
	N
	1.12
	slightly

	Ammonium acetate
	114
	d
	Y
	1.07
	polar

	Potassium aluminum sulfate
	92
	d
	Y
	1.75
	polar

	t-butanol
	-89
	117.7
	N
	0.81
	nonpolar

	Dextrose
	118
	d
	N
	1.544
	polar

	Ethanol
	-117
	78.5
	N
	.79
	Slightly both

	Hexane
	-94.3
	63
	N
	1.38
	Nonpolar

	Isopropyl alcohol
	-87.3
	82.3
	N
	.79
	Slightly both

	Methanol
	-97.8
	64.6
	N
	.80
	Slightly both

	Naphthalene
	80.2
	217.9
	N
	1.14
	nonpolar

	p-dichlorobenzene
	53
	173
	N
	1.49
	Nonpolar

	Sodium chloride
	130
	-----
	Y
	2.02
	Polar

	Stearic acid
	55
	383
	N
	0.85
	Polar

	Water
	0
	100
	N
	1.00
	polar


Legend:  d= decomposes,  N = No, Y = Yes, --- = not available

Give this list to the students AFTER they have conducted experiments on the unknown. There are more chemicals on the list than you would probably ever use but it is good for problem solving!!

Assessing the Lesson

Formative assessment

Density Review

1.
________ is the amount of matter an object has.


a.
weight


b.
mass


c.
volume


d.
density

2.
A graduated cylinder is used to measure ________.


a.
weight



b.
mass


c.
volume


d.
density


3.
If we use the units of grams (g) for mass and  cubic centimeters (cm3 ) for volume, the units for density will be _____________.


a.
grams 


b.
cm3

c.
g - cm3

d.
g/ cm3
4.
A cube has a side 5.0 cm long. It has a mass of 250 grams. The density of the cube is 
____________.


a.
 50 g/cm3and will float in water

 
b.
2.0 g/cm3and will float in water


c.
50 g/cm3and will sink in water


d.
2.0  g/cm3 and will sink in water

5.
Liquid water is more dense than ice because 


a.
A liquid water molecule has more mass than an ice molecule.

b.
A chemical change occurs when ice melts that causes the mass of water to increase.


c.
When ice melts there is an increase in the amount of water molecules.

d.
There are a greater number of water molecules per unit of volume in liquid water than in ice.

6.
Oil floats on water. The most accurate reason for this is


a.
Oil is less dense than water


b.
Oil is immiscible (does not dissolve) in water


c.
Oil is both less dense and immiscible in water


d.
Water is heavier than oil.

7.
A graduated cylinder contains 100 mL of a liquid. The mass of the graduated cylinder and the liquid is 145 grams. The mass of the graduated cylinder is 45 grams. The liquid is most likely


a.
Ethanol


b.
Water


c.
Corn oil


d.
Chloroform

8.
Which of the following will cause the mass of a metal block to increase?


a.
Putting the block in the freezer


b.
Measuring the mass of the block on Jupiter


c.
Heating the block


d.
None of the above

9.
Which of the following is not an accurate unit for mass?


a.
gram


b.
slug


c.
pound


d.
kilogram

10.
Four immiscible liquids are mixed and form four layers. From top to bottom what will be 
observed?


a.
corn oil, carbon tetrachloride, water, mercury


b.
carbon tetrachloride, corn oil, water, mercury


c.
corn oil, water, carbon tetrachloride, mercury


d.
corn oil, water, mercury, carbon tetrachloride

11.
An 8 oz. empty glass  is filled with ice. It has a mass of 254 grams. After the ice melts, the total mass would be 


a.
approximately 260 grams


b.
254 grams


c.
approximately 250 grams


d.
much greater than 260 grams.

12.
A volume of 50 cubic centimeters of sand is added to 30 cubic centimeters of water for a 
total volume of 60 cubic centimeters. What is the volume of the water  that goes into the 
air spaces?


a.
50 cubic centimeters


b.
60 cubic centimeters


c.
10 cubic centimeters


d.
20 cubic centimeters

13.
A large piece of rock salt is added to a test tube containing water. The level of water is marked and the test tube is sealed. After all the salt is water is greater than the density of pure water dissolved, it is noted that the level of from this experiment?


a.
The mass of the system has decreased


b.
When salt is added to water a chemical change occurs


c.
The density of salt
d.
The volume of the system has decreased as the result of a physical change.


e.
a only is true


f.
b and c are true


g.
c and d are true


h.
a, b and c are true

14. 
A graduated cylinder is filled with 50 cubic centimeters of water. A glass stopper is dropped into the graduated cylinder. The volume now reads 65.4 cubic centimeters. If we know the glass has a density of 2.5 g cm3, what would we expect the mass of the stopper to be  closest to?


a.
38.5 grams


b.
20 grams


c.
26.7 grams


d.
42 grams 

15. 
The specific gravity of a substance is the ratio of the mass of a substance to the mass of an equal volume of water. The density of glass is 2.5 g/mL. What is the specific gravity of glass? 


a.
2.5 grams


b.
1.0


c.
2.5


d.
2.0 grams  
Use the following information to answer these questions’

Density in g/cc

Ruby
4.00

Diamond`
3.50

Opal
2.20

Amber 
1.09

16. 
Which takes up more space: 1 gram of diamonds or 1 gram of rubies?

17. 
Which has a greater mass: 1 gram of diamonds or 1 gram of rubies?

18. 
Which takes up more space: 1 cm3 of diamonds or  1 cm3 of rubies?

19. 
Which has a greater mass: 1 cm3 of diamonds or 1 cm3of rubies?

20.  
Which takes up more space: 5 cm3  of opals or 5 cm3 of amber?

21. 
Which has a greater mass: 5 grams of opals or 5 grams of amber?

22. 
Which has more mass: 5 cm3  of opals or : 5 cm3  of amber?

23. 
Which takes up more space: 5 grams of opals or 5 grams of amber?

Solve these problems. Show your work.

24.  
Calculate the mass of 4 cm3  of diamonds. 

25.  
Calculate the volume of 2 grams of diamond. 

26.  
Calculate the  volume of 5 grams of ruby.

27.  
Calculate the mass of 2.5 cm3   of ruby.

28.  
Calculate the mass of 5 cm3 of opal.

29.  
Calculate the volume of 50 grams of opal.

30.  
Calculate the mass of 0.5 cm3  of amber.

31.  
Calculate the volume of 120 grams of amber.

Fabulous Gem Problems. Show your work.

32.
The largest diamond ever found, the Cullinan, massed 626 grams. How much volume is this in centimeters cubed?

33.
From the Cullinan was cut the “Star of India”, at 62.6 cm3 . What was the mass of this diamond?

34.
The highest priced diamond in the world sold for over $16 million dollars, had a  mass of 20 grams. What is the volume of this diamond in cm3 ?

35.
The biggest piece of amber in the world is the Burma Amber. It has a mass of 15,200 grams. What space, in centimeters cubed, does it occupy?

36.
The biggest cut ruby in the world, called the “Eminent Star”. Has a mass of 323 grams. What is this gem’s volume in cubic centimeters?

37.
The biggest uncut opal in the world, found in Australia, takes up 364 cm3 . What is the mass of this gem?

Answers to Density Review and Problems.

1.
mass




19.
rubies

2.
volume



20.
same

3.
d




21.
same

4.
d




22.
opal

4. d




23.
amber

6.
c




24.
14.0 grams

7.
b




25.
0.57 cm3

8.
d




26.
1.25 cm3

9.
c




27.
10 grams

10.
c




28.
11.0 grams

11.
b




29.
22.7 cm3

12.
d




30.
0.545 grams

13.
c




31.
110 cm3

14.
a




32.
179 cm3

15
c




33.
219 grams

16.
diamonds



34.
5.7 cm3

17.
same




35.
13945 cm3

18.
same




36.
80.75 cm3





            
37.
800.8 g

Teaching Lesson C     
Introduction to Chemical Properties

Introduction to the Lesson:

Students will be able to observe that a chemical property can be identified when a substance reacts to form a new substance or does not react at all (is unreactive).

Lesson time:

0.5 day

Materials Needed:

Copper penny (3)


Aluminum foil (3 pieces)


Silver spoon (3)


Magnesium ribbon (3 pieces)


Petri dishes

Essential Question:

How can reactivity, a chemical property of a substance be determined?

Procedure:
1. Place a copper penny in water. Observe if there is any change (reaction).

2. Repeat step one for aluminum foil, silver spoon and magnesium ribbon.

3. Repeat steps one and two substituting vinegar for the water.

4. Observe again for any reactions.

5. Show each of the above substances after they have been allowed to be exposed to air (oxygen) for a period of time. Explain any changes. 

Assessing the Lesson:

For each of the steps above, determine whether the substance tested reacted

chemically or not. Note student observations.
Summative Assessment 1

Properties of Matter – Physical or Chemical?
A Worksheet

Physical properties are properties of an element or a compound that can be observed or measured. A substance’s color and density are physical properties.

Chemical properties are properties of an element or compound which occur in chemical reactions. For example, the fact that sodium reacts violently with water is a chemical property of the element sodium.

Classify each of the following properties as physical or chemical:


Property


Physical 
               
Chemical  

	Yellow color
	
	

	Soluble in water
	
	

	Flammable
	
	

	Conducts electricity
	
	

	Corrodes
	
	

	Lustrous
	
	

	Melts
	
	

	Tarnishes
	
	

	Has high boiling point
	
	

	Viscous
	
	

	Magnetic
	
	

	Crystalline
	
	

	Insoluble in water
	
	

	Brittle
	
	

	Malleable
	
	

	Combustible
	
	

	Ductile
	
	

	Sublimates
	
	

	Reacts with air
	
	

	Caustic
	
	

	Rusts
	
	


Answers:

Property


Physical

Chemical

	Yellow color
	Yes
	

	Soluble in water
	Yes
	

	Flammable
	
	Yes

	Conducts electricity
	Yes
	

	Corrodes
	
	Yes

	Lustrous
	Yes
	

	Melts
	Yes
	

	Tarnishes
	
	Yes

	Has high boiling point
	Yes
	

	Viscous
	Yes
	

	Magnetic
	Yes
	

	Crystalline
	Yes
	

	Insoluble in water
	Yes
	

	Brittle
	Yes
	

	Malleable
	Yes
	

	Combustible
	
	Yes

	Ductile
	Yes
	

	Sublimates
	Yes
	

	Reacts with air
	
	Yes

	Caustic
	
	Yes

	Rusts
	
	Yes


Summative Assessment 2

Classifying Physical and Chemical Properties

An Assessment

Part 1: Underline the property in each sentence. Then classify it as physical (P)or           chemical (C).


1.
The bicycle is badly rusted.  
2.
My soccer ball is black and white. 
3.
Tin foil is pliable and easily shaped. 

4.
Glass is brittle and shatters. 

5.
This old rope is quite rotten. 
6.
Platinum is a very dense metal. 

7.
Hydrogen gas is highly flammable. 

8.
The sky was very blue yesterday. 

9.
Leaves are biodegradable: they decompose. 
10.
Bronze is harder and more durable than copper. 

Part 2: Classify each of these changes as physical (P) or chemical (C).


1.
smashing glass 


2.
melting ice cubes 


3.
digesting lunch 


4.
freezing orange juice


5.
burning brush 


6.
cutting a diamond 


7.
tarnishing silver 

8.     
bleaching hair 

Part 3: Identify 5 words or phrases in each paragraph as properties by underlining them, and then classify each of these properties as physical (P) or chemical (C)

1. 
Sucrose is a white solid. It tastes sweet and has no odor. It burns when heated gently. It dissolves easily in water but not in gasoline. It decomposes when mixed with sulfuric acid. 
2. Silicon is a shiny gray solid with a low density. It is not malleable:it shatters easily when struck. It will not react with hydrochloric acid. It reacts with air to silicon form dioxide, also known as quartz. 

3. 
Ethanol is a very flammable liquid., and quite toxic in its pure state. It is less dense than water, colorless and has a distinct smell. It has a lower freezing point than water.     

4. 
Graphite is a dull, dark gray solid. It feels slippery to the touch. It has a very high melting point, does not dissolve in water and does not react with acids.  

ANSWER KEY

Classifying Physical and Chemical Properties

An Assessment

Part 1: Underline the property in each sentence. Then classify it as physical (P)or           chemical (C).


1.
The bicycle is badly rusted.  ( C.)
2.
My soccer ball is black and white. ( P )
3.
Tin foil is pliable and easily shaped. ( P )
4.
Glass is brittle and shatters. ( P )

5.
This old rope is quite rotten. ( C )
6.
Platinum is a very dense metal. ( P )

7.
Hydrogen gas is highly flammable. ( C )

8.
The sky was very blue yesterday. ( P )

9.
Leaves are biodegradable: they decompose. ( P )
10.
Bronze is harder and more durable than copper. ( P )

Part 2: Classify each of these changes as physical (P) or chemical (C).


1.
smashing glass ( P )


2.
melting ice cubes ( P )


3.
digesting lunch ( C )


4.
freezing orange juice( P  )


5.
burning brush ( C )


6.
cutting a diamond ( P )


7.
tarnishing silver ( C )

8.      bleaching hair ( C )

Part 3: 
Identify 5 words or phrases in each paragraph as properties by underlining them,and then classify each of these properties as physical (P) or chemical (C)

1.
Sucrose is a white solid. It tastes sweet and has no odor. It burns when heated gently. It dissolves easily in water but not in gasoline. It decomposes when mixed with sulfuric acid.     P, P, P, C, P, C

2.
Silicon is a shiny gray solid with a low density. It is not malleable: it shatters easily when struck. It will not react with hydrochloric acid. It reacts with air to silicon form dioxide, also known as quartz.     P, P, P, C, C

3.
Ethanol is a very flammable liquid., and quite toxic in its pure state. It is less dense than water, colorless and has a distinct smell. It has a lower freezing point than water.     C, C, P, P, P, P

4.
Graphite is a dull, dark gray solid. It feels slippery to the touch. It has a very high melting point, does not dissolve in water and does not react with acids.     P, P, P, P, C
Assessment 3

EOC Type Questions

1.
Which process is represented by the following description: “sugar is added to 
water and a sweet liquid results after stirring”?

A. melting

B. dissolving

C. evaporation

D. oxidation

2.
 Soft drinks consist of a mixture of water, sugar and flavoring, with carbon dioxide gas bubbled through it. Which of these ingredients would be considered the

solvent?

A. water

B.sugar

C. flavoring

D. carbon dioxide

3.
 An Arctic researcher determines the volume of an iceberg sample to be 100 cm3  and the mass to be 96 g. What is the density of the sample?

A. 104 g/cm3

B. 96 g/cm3

C. 1.04 g/cm3

D. 0.96 g/cm3
4.
 Look at the two pictures below. They show what happened when two solid blocks were each put in  a jar containing a liquid. Based just on what you can see in the pictures, what can you say about the   blocks and the jars?

[image: image12.png]3848523
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A. The liquid in the jars must be water.


B. The liquid in jar 1 weighs more than the block in jar 2.


C. The block in jar 1 is floating lower in its liquid than is the block in jar 2.

D. The block in jar 1 must be made of metal and the block in jar 2 must be made of wood.
5. Based on the information in the graph, what is the approximate number of grams of sodium nitrate that can be dissolved in water at a temperature of 70oC?

   Mass of Sodium Nitrate that Can Be Dissolved in 100 mL of Water

A. 125 g


C. 140 g

B. 135 g


D. 148 g

Solubility of Sugar and Baking Soda in Water at 20oC

	Substance
	Solubility in 100g of Water

	Sugar
	203.9g

	Baking Soda
	9.6g


 6.
If Jillian dissolves 100 grams of sugar in the same amount of water, this would result in


A. a saturated solution


C. a supersaturated solution


B. an unsaturated solution

D. a nonpolar solution

_7.
 If Chris dissolves 9.6 grams of baking soda in the same amount of water, this would result in 


A. a saturated solution


C. a supersaturated solution


B. an unsaturated solution

D. a nonpolar solution

[image: image2.emf]


8.  
Which salt is most soluble in water at 90oC?


A. NaClO3

C. KBr


B. KNO3

D. NaCl

                               [image: image3.emf]
9.
 According to the graph, all of these substances are liquids at room temperature (20°C) EXCEPT .

 
A. acetone


C. ammonia


B. alcohol


D. benzene

10.
88. A chemist is trying to identify elements. Which instrument could be used to test a sample of an element for conductivity?


A. [image: image4.emf]   

B. [image: image5.emf]   C. [image: image6.emf]     D. [image: image7.emf]
11.
13. Density =
mass/volume

Mass = 12 g

       [image: image8.emf]
 The density of this box is 


A. 0.5 g/cm3


C. 1.5 g/cm3

B. 1.0 g/cm3


D. 2.0 g/cm3

[image: image9.emf] [image: image10.emf]
12. 
Students measured and recorded the density of 4 samples. Using the density column and data table shown above, which of the samples will probably float on top of the oil?


A. sample A



C. sample C


B. sample B



D. sample D
Answers
1. B

2. A

3. D

4. C

5. B

6. B

7. A

8. B

9. C

10. C

11. A

12. D
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of matter.

	

	Properties and Classifications of Matter
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	PS–3.1

Distinguish chemical properties of matter (including reactivity) from physical properties of matter (including boiling point, freezing/melting point, density [with density calculations], solubility, viscosity, and conductivity).

	SC Science Standards Support Guide https://www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?

Adopted Physical Science Textbook (see appendix for correlations)

http://academic.brooklyn.cuny.edu/geology/leveson/core/graphics/density/density_sim3.html
This interactive site is excellent for density determination. Students will actually read the instruments to determine the volume and the mass as well as perform calculations.

http://www.science-house.org/learn/CountertopChem/exp16.html
Daffy Density- a household density column

http://www.windows.ucar.edu/tour/link=/teacher_resources/teach_Par5.html
There is a demo on densities of fresh and salt water using a golf ball. New 
	Module 3-1

Lesson A 

Five Ring Circus


Lesson B 

Lab on Density of Solids and Liquids
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Classifying  Physical and Chemical Properties:  An Assessment  2
Density Review
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Assessment Guidelines:

The objective of this indicator is to distinguish chemical properties of substances from physical properties (solubility, viscosity, conductivity, density, boiling and freezing point), therefore, the 
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	Assessment Guidelines

	
	ideas!

Streamline SC

Physical Science Series:

Properties of Matter (1:26-5:19) (8:20-10:02)

Interactive Notebooking

http://jyounghewes.tripod.com/scinote.html
http://www.edinformatics.com/math_science/mass_volume_density.htm
This site is great for density calculations and is interactive.

http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson15.htm
This site explains Physical/Chemical Properties/Changes. There are worksheets also.

http://www.teacherbridge.org/public/bhs/teachers/Dana/chemphys.html
Great review and interactive.

http://tbirdscience.net/worksheets/Solubility%20Graph%20Questions.pdf
A good practice sheet for reading solubility graphs

	
	primary focus of assessment should be to identify the relevant or important aspects of each property necessary for classification. In this case, the composition of the substance does or does not change when the property is measured, as well as an understanding of the distinction between chemical and physical properties.

In addition to distinguishing chemical and physical properties, assessments may require that students:

Classify properties as physical or chemical.

Identify physical and/or chemical properties of a substance.

Exemplify (give examples) chemical and physical properties.

Use the mathematical formula for density to solve for one of the variables when given the other

two
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	http://spallation.physics.sc.edu/~blanpied/physics787/paula_weinspach/Solubility_and_graphing_lab.doc
A great activity for solubility (making graphs, interpreting graphs, etc.)


	
	


Standard: The student will demonstrate an understanding of various properties and classification of matter.








Indicator: Distinguish chemical properties of matter (including reactivity) from physical properties of matter (including boiling point, freezing/melting point, density (with density calculations) solubility, viscosity and conductivity.
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