1.2 Systems & Models and 1.3 Energy & Equilibria Review

1. List the 5 major components of systems.

2. What does it mean when a system is at equilibrium? 

3. Fill in the blank for each statement below to make it an accurate statement.

    a. Steady state equilibrium is achieved through ______________ feedback. 

    b. Rapid growth or decrease is a result of ___________________ feedback.

    c. Absolutely no change in a system is ________________ equilibrium.

    d. A system that does not return to its original state after a disturbance is ____________ equilibrium

    e. A system with continuous inputs and outputs that balances out over time is ___________ equilibrium

    f. A system that returns to its original state after a disturbance is ______________ equilibrium

4. Complete the table below by writing the system name for each type of system and writing “yes” or “no” for energy and matter inputs and outputs for each type of system.

	System type (name)
	Can these be inputs?

Energy       Matter
	Can these be

Outputs?

   Energy           Matter
	Best Examples

	
	
	
	
	
	· Most ecosystems

	
	
	
	
	
	· Earth…almost

· Biosphere 2

	
	
	
	
	
	· Difficult to find real life examples

· Possibly the entire universe


Laws of Thermodynamics

5. Define the 1st law and 2nd  law of thermodynamics. 
6. Label each as either a transfer or transformation process

· Burning a tree to give off CO2 gas

· Bacteria Decompose plants and give off CO2
· CO2 in the atmosphere is dissolved and stored in the ocean

· Ice and snow melt 

· Water runoff from a farm into a lake


· Water infiltrates below ground

· Water evaporates into the sky forming clouds

· Volcanic activity releases ammonia and it is absorbed in the soil

· Bacteria convert nitrogen into ammonia 

· Ammonia from soil is taken into plant root

Identify the following scenarios as positive feedback or negative feedback and explain why.

1. Your body temperature starts to rise above 37°C because you are walking in the tropical sun and the air temperature is 45°C.  The sensors in your skin detect that your surface temperature is rising so you start to sweat and go red as blood flow in the capillaries under your skin increases. Your body attempts to lose heat.
2. In some developing countries poverty causes illness and contributes to poor standards of education.  In the absence of knowledge of family planning methods and hygiene this contributes to population growth and illness, adding further to the causes of poverty: “a vicious circle of poverty”
3. Global warming--- Higher temperatures may cause more evaporation so this leads to more water vapor in the atmosphere.  Water vapor is a greenhouse gas so it will trap more heat so the atmosphere will warm more.
4. A pond fills from a stream on the north side but empties from a waterfall on the south side.  It fills from the stream at a rate equal to that of the waterfall that empties it.  
5. A thermostat in a central heating system is a device that can sense the temperature.  It switches a heating system on when the temperature decreases to a predetermined level, and off when it rises to another warmer temperature.  So a room, a building, or a part of industrial plant can be maintained within narrow limits. 
6. Some organisms have internal feedback systems; physiological changes occurring that prevent breeding when population densities are high, promoting breeding when they are low.  This helps to maintain “the balance of nature”.  

7. You are lost on a high snowy mountain. When your body senses that it is cooling below 37°C, your body begins mechanisms such as shivering to help raise your core body temperature.  But if these are insufficient to restore normal body temperature, your metabolic processes start to slow down, because the enzymes that control them do not work well at low temperatures. As a result you become lethargic and sleepy and move around less, which allows your body to cool off more.  
8. I enjoy eating entire bags of Doritos because they are delicious. The Doritos make me gain weight and become fat.  Being fat causes me to feel depressed, and when I am depressed about being fat I eat a gallon of ice-cream to make myself feel better.   

FUN FACT!  This spreading out of energy increases the amount of entropy and eventually (billions of years later) we shall be left with a lukewarm universe with no way of doing any useful work.











