Physical Science
Science

Module 

PS-3.5
Properties and Classification 

of Matter
Lesson A

Instructional Progression: 

In 5th grade (5-4.6) students explained how temperature change and

stirring affect the rate of dissolving, but at this point students are only required to understand that these factors do have an affect on the rate of dissolving, not why. 5th grade students were introduced to the particulate nature of matter (5-4.1). In 7th grade students recognized that matter is composed of extremely small particles called atoms (7-5.1).

Indicator PS-3.4 introduced Physical Science students to a solution as a homogeneous mixture in which the components are close to the size of individual particles of the substance (atoms, molecules, or ions) and, therefore, too tiny to be seen with a microscope.

Taxonomy level of indicator:

2.7-B Understand Conceptual Knowledge

Key Concepts:

Kinetic Theory

Temperature (effect on particle motion)

Particle size (effect on surface area)

Agitation (effect on solute/solvent collisions)

Teaching Lesson A:


Sugar Cube Lab
Introduction to the lesson:

Introduction:  If you make a saltwater solution, you can use either table salt or rock salt.  Using the same mass of each, the salt with the greatest surface area – table salt – will dissolve faster.  Other factors affect the rate a solute dissolves.  Temperature changes and stirring will change the dissolving rate.  In addition, the dissolving rates of gases are affected by pressure changes.  

Strategy:   You will explain the effects of particle size, temperature, and stirring on a solid in solution.  You will explain the effects of temperature, stirring, and pressure on a gas in solution.

Lesson time:

1 Day

Materials Needed:

Materials:  


Part A






Part B

Cold water





beaker (500mL)


Graduated cylinder (100mL)


bottle of soda


Hot water





bottle opener

3 paper towels




100 mL graduated cylinder 


stirring rod





hot water


6 sugar cubes




stirring rod


6 transparent plastic cups



watch with second hand

Essential Question:

What factors affect the solubility of a solid in a liquid?

Procedure:

Procedure:

Part A.  Solid in Solution

1. Label 6 baby food jars A through F.  Use the graduated cylinder to add 50 mL of cold water to jars C, D, E, and F.  Add 50 mL of hot water to jars A and B.  

2. Obtain 6 sugar cubes.  On separate paper towels, crush 3 of the cubes.

3.  Add sugar samples to each jar as indicated in Data Table 28-1.  When adding each sample, observe closely and record the time required for the sugar to completely dissolve.  When no sugar particles are visible, record the time in Data Table 28-1.  

4.
Observe each sample one at a time for not longer than 2 minutes.

Part B.  Gas in Solution

1. Label 3 baby food jars A, B, and C.  (Rinse 3 of the jars from Part A.)

     2.  Observe the unopened bottle of soda.  Open the bottle and observe it again.  

Compare your observations and write your comparison.

3. Fill a 250 mL beaker about half full with hot water.  

4.
Add about 25 mL of soda water to each jar. Stir the soda in jar B. Place jar  C in the beaker of hot water.  Cup A is for control.  Compare the rate of bubbling in each jar.  Record your observations of the rate of bubbling in Data Table 28-2.  

Part A.  Solid in Solution

Data Table 28-1

	JAR
	SUGAR SAMPLE
	WATER CONDITIONS
	TIME TO DISSOLVE (s)

	A
	Crushed
	Hot
	

	B
	Cube
	Hot
	

	C
	Crushed
	Cold
	

	D
	Cube
	Cold
	

	E
	Crushed
	Cold, stirred
	

	F
	Cube
	Cold, stirred
	


Part B.  Gas in Solution

Comparison of unopened and opened soda: 
Data Table 28-2
	JAR
	SODA CONDITIONS
	OBSERVATIONS & COMPARISON OF BUBBLING

	A
	Control
	

	B
	Stirred
	

	C
	Heated
	
	


Assessing the Lesson:
Formative Assessment

Questions and Conclusions

1.  How does particle size affect the rate sugar dissolves in water?
2.  How does temperature affect the rate sugar dissolves in water?
3.  How does stirring affect the rate sugar dissolves in water?
4.  Describe the quickest way of dissolving a sugar cube in water.
5.  What single factor - particle size, heating, or stirring- best increases the rate of sugar dissolving?
6.  Suppose you wanted to dissolve 50 sugar cubes in 100 ml of water.  This sugar will not normally go into a solution.  How could you aid this solution process?
7.  What happened to the pressure inside the soda bottle when the cap was removed?
8.  When you opened the soda water, were you causing the gas, CO2, to enter the solution or come out?
9.  How do you know?
10.  Most soft drinks contain dissolved CO2 gas.  If you shake the bottle then open it, the soft drink may shoot into the air.  Explain.
Assessment 1

EOC Type Questions

1.
A student predicts that more sugar will dissolve in warm water than in cold water. She puts some water in a container, adds sugar, and then stirs. The amount of undissolved sugar is then observed. When this student repeats the experiment to verify her prediction, the only thing that should change is the 
A.
amount of water used

B.
temperature of the water _

C.
amount of sugar used

D.
amount of time stirring
2.
Which statement best explains why an increase in temperature usually increases the rate at which a solid that will dissolve in a liquid.

A.
The warmer water makes the solid more able come in contact with the water.
B.
The increase in temperature makes the water less able to contact the solid.

C
The increase in temperature gives more kinetic energy to the solid.

D.
The increased kinetic energy of the water molecules is transferred to the solid particles.

3.
Which of the following will increase the solubility of a solid in a liquid?

A.
Stirring

B.
Filtering

C.
Cooling

D.
Covering
4.
How can the amount of gas dissolved in a liquid be increased?

A.
By decreasing the pressure on the surface of the liquid.

B.
By increasing the pressure on the surface of the liquid. 

C.
By increasing the temperature of the liquid.

D.
By freezing the liquid.

5.
Why will the same mass of rock salt and table salt not dissolve at the same rate in a given amount of water at the same temperature? The table salt will dissolve faster.
A.
They are not the same substance.

B.
The rock salt does not have as much surface area as the table salt.

C.
The table salt does not have as much surface area as the rock salt.

d.
They are the same substance and will dissolve at the same rate.


Answers

1. B

2. D

3. A

4. B

5. B
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction:1 
	(one day equals 90 min)

	Standard(s) addressed:  PS-3 The student will demonstrate an understanding of various properties and classifications

of matter.

	

	Properties and Classifications of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–3.5

Explain the effects of temperature, particle size, and agitation on the rate at which a solid dissolves in a liquid.
	http://www.geocities.com/capecanaveral/Lab/1643/solutions2.html
This site explains the Dissolving Process.


Streamline SC

Physical Science Series:

Mixtures and Solutions (7:29-9:29)

Interactive Notebooking

http://jyounghewes.tripod.com/scinote.html

	Module 3-5

Lesson A 
Sugar Cube Lab


	Assessment 1 

EOC  Type Questions

Assessment Guidelines:
The objective of this indicator is to explain the effects of temperature, particle size, and agitation on

rate of dissolving, therefore, the primary focus of assessment should be to construct cause and effect models based on kinetic theory that show the effect each variable has on the rate of dissolving. The cause and effect here is not “the solute dissolves faster because the particle size is smaller” but rather

“smaller particle size increases the rate of dissolving because when a substance is in smaller 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	pieces, there is more surface area exposed to collide with the solute molecules.”

In addition to explain, assessments may require that students

Compare the dissolving rate of solutions that differ according to one of the indicator variables;

Summarize the effect of the factors influencing the rate of dissolving; or

Recall the effect of the indicator variables on the dissolving process.


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








Indicator: Explain the effects of temperature, particle size, and agitation on the rate at which a solid dissolves in a liquid.





Other Indicators Addressed: PS-1.1, 1.2, 1.9, 3.1








