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Unit 5 Overview 
Equilibrium: Everything Changes 
If there is one universal law of science, it is this: everything changes. From the universe expanding and contracting, to boulders teetering on the edge of a hill, things change constantly. The goal behind most of the change we witness is to bring systems into a situation that is more stable. For example, when an atom of metallic Calcium comes in contact with water and creates an explosive fire, it is to create changes that will make the Calcium more stable in the water. Similarly, when your teeth chatter in the cold, it is because your body is trying to generate heat from muscle activity in order to make your system more stable in the cold surroundings. We call these rebalancing changes equilibrium, and as you will discover, pretty much everything in the entire universe (including you) is trying very hard to reach equilibrium every minute of every day.


Unit Outcomes 
	Discuss how natural imbalances affect human lives 

Describe the effect of temperature on equilibration of systems 
Apply the concept of equilibrium to human hormone systems 
Course Outcomes practiced in this unit 
SC300-1: Explain basic scientific principles and their limitations 
SC300-4: Employ appropriate scientific ideas and methods to everyday situations 

	Read pp. 72-82 of Chapter 4 
In course text, The Sciences: An Integrated Approach 
	Review Key Terms 
See the Readings Page 
	Watch the Videos 
On the Reading Page 
	Respond to Unit 5 Discussion Questions 
On the Discussion Page 
35 Points 
	Attend the Weekly Seminar 
Log in from the Students' Homepage 
	Submit the Unit Assignment 
90 Points 
	Check out Extra! Extra! 
For additional Resources 


Reading 
Chapter 4 pp. 72-82 in The Sciences: An Integrated Approach 

Chapter 4 pp. 72-82 in The Sciences: An Integrated Approach 
Atoms never sit still. They are always moving, and in the process they distribute their kinetic energy – what we also call thermal energy or internal energy. 
In addition to your textbook reading, be sure to check out the key terms and videos below. 
Also, be sure to check out the textbook resources located on the navigation bar to your left under this unit. There you will find an electronic copy of the textbook along with other useful material such as videos, presentations, labs and more. 


Absolute zero
The temperature, zero kelvins, at which no energy can be extracted from atoms; the coldest attainable temperature, which is equal to -273.16°C or -459.67°F.
Estrogen
A steroid sex hormone produced by the ovaries, the placenta, the adrenal glands and, in small amounts, by the male testes. Estrogen causes the development of secondary sexual characteristics (e.g. breasts, larger hips) in adolescent girls, and is involved in rebuilding the uterine lining after menstruation. Estrogen also plays a role in calcium uptake and balance. Decreasing estrogen in post-menopausal women results in demineralization of bones and osteoporosis, as well as other menopausal symptoms.
Kinetic energy
The type of energy associated with moving objects; the energy of motion.
Menopause
Menopause represents the end of menstruation; it is the time when there have been no menstrual periods for 12 consecutive months.
Peri-menopause
The transition period in a woman's life when her ovaries stop producing eggs, her body produces less estrogen and progesterone, and menstruation becomes less frequent, eventually stopping altogether.
Progesterone
A hormone produced by the ovary and by the corpus luteum after ovulation which encourages the growth of the lining of the womb.
Temperature
A quantity that reflects how vigorously atoms are moving and colliding in a material.
Thermal energy
The kinetic energy of atoms and molecules; what we normally call heat.


Assignment 
Virtual Lab 
Temperature and Equilibrium Virtual Lab 
Change is influenced by many different factors in many different situations. If you imagine the 400,000 gallons of water in a stream at the top of a hill, you can picture that they will flow down the hill in order to reach equilibrium. But what if the temperature outside is -40 degrees Fahrenheit? How might this change the movement of the water molecules down the hill? 
This virtual lab will allow you to explore how temperature changes affect two linked systems. The demonstration uses red and blue balls to represent molecules. You will use the sliders in this activity to play around with speeding up and slowing down change within a system. As you complete the lab, take notes and think about things such as how the molecules are being affected by temperature change. Questions for you to consider have been italicized. Once completed, you will then take the quiz located on the left-hand side navigation bar. There are 15 questions worth 6-points each that are based solely on this virtual lab. You will only have one opportunity to take the quiz so be sure to save your answers frequently. Although you may keep the virtual lab open in another window while taking the quiz, you will be timed out after 45 minutes of inactivity. 
	Go to http://chemconnections.org/Java/molecules/index.html 

Click once on the demonstration window once it loads - this may take a few minutes if you have a slow connection.
For both the Red side and the Blue side, move the slider labeled "Mass" all the way to the right (the value should read 199 amu). You should see the balls in the window above get larger. Each of these balls represents a molecule moving around inside a divided chamber. You can see how the molecules move around randomly until they bump into a wall or into each other. 
Lower the temperature on the Red side of the chamber by moving the slider labeled "Temperature" all the way to the left (the value should read 1 K). 
*Compare the movement of the molecules on the very cold Red side with the molecules on the Blue side. How does lowering their temperature change the speed at which these molecules move? 
Now lower the temperature on the Blue side of the chamber to 1 K, the same way you did in Step 4. 
Add lots more molecules to both sides by increasing the slider labeled "Number" all the way to the right (the value should read 99) for both the Red and the Blue side.
*How would adding more molecules affect the motion inside the chambers? 
Click the "Remove Barrier" button and time how long it takes for the blue and the red molecules to mix completely (note: the button text may not appear on your screen. The "Remove Barrier" button is on the far lower right). 
Click the "Reset" button (note: the button text may not appear on your screen. The "Reset" button is just to the left of the "Remove Barrier" button). Then, repeat steps 3-6 above. Once you have 99 slow-moving molecules in each chamber, increase the temperature in both chambers to 999 K. You should see two very active chambers!
Click the "Remove Barrier" button on the lower right and time how long it takes for the blue and red molecules to mix completely. 
Before clicking on the quiz link on the left-hand navigation bar to take the quiz and receive credit for this lab, think about what you have observed in this virtual lab. Below are some additional questions for you to consider.
	Thinking about your results, how would you explain the effect temperature appears to have on the equilibrium of mixing? 

	Based on your virtual lab experiment, what would happen if you put a spoonful of honey into a cup of 200 degree Fahrenheit tea versus placing a spoonful of honey into an identical cup filled with 45 degree Fahrenheit tea? 

	If you opened up a container of very stinky Limburger cheese at one end of an empty large outdoor parking lot with a group of shoppers about 50 feet away. Would you be able to enjoy eating your snack longer without offending the shoppers in the summer or the winter? 



