Ch 3 Exercises  Answer each of the following questions below as completely as you can.  Write/type your responses in complete sentences.
1. Make up a situation in which you start with one form of energy and some events causes the energy to be transformed into at least three other forms of energy.  Use the law of conservation of energy  to account for all the energy in your example.
ANSWER: Various options, the book talks about sliding down a slide or an exploding firecracker on pp46-47 as examples.

2. Imagine you are camping and you are sitting inside your tent in the sun on a hot, sunny day.  Your tent is dark blue on the outside, so not much light comes in and it is dark inside.  Why does it get hot in the tent? Explain what mechanisms are making this happen.
ANSWER: It might be good to draw a picture of this to show the different types of heat transfer.
1. Radiation from the sun is transferring heat to the dark material, which is absorbing most of the visible light energy.
2. The tent is closed—there is no heat transfer with the outside via convection, so heat can “accumulate” raising the temperature.

3. Suppose there is a small gasoline engine in the top of a big warehouse.  The engine is attached to some pulleys and is used to hoist cartons up to the 2nd and 3rd floors for storage.  Explain how work is involved in getting cartons up to the 3rd floor.

ANSWER: Work = Force * distance  

The engine releases the Chemical Potential Energy of the gasoline, igniting it with a spark plug, which explodes inside the cylinder, which pushes the pistons up and down, turning a crankshaft.  The crankshaft applies a force to turn the pulleys to lift cartons a certain height above the floor.  

4. Consider question 3, you carry a can of gasoline up to the third floor and fill up the engine’s gas tank.  To do this, you must do work on the can of fuel.  Does this work energy get converted into the gravitational potential energy of the cartons hoisted to the upper floor?  Why or why not?
ANSWER: The system now grows.  You do work in lifting the gasoline (the weight of the gas is the force required) up to the engine (the height of the 3rd floor generator).  You are mechanically lifting the CPE of the gasoline to the engine—pulley system.  So the lifting doesn’t happen without the gas and the gas doesn’t get there without you taking it there.
5. Consider a glass of ice water sitting in a windowless room in a house.  There temperature in the room is 72 degrees F.  Describe how energy from the room finds its way into the ice cubes to melt them.

ANSWER: Heat will flow from a warmer environment (room) to a cooler environment (ice/water) until thermal equilibrium is reached.  Warm air contacts the ice directly (the part that floats above the water), adding heat via convection and conduction.  The warmer air also radiates IR energy into the cooler medium of ice.  The air also warms the water around the ice via convection, conduction and radiation, then the water transfers the heat to the ice.  

6. Consider again the glass of water in question 5.  Does the idea of thermal equilibrium apply here? Explain your answer.
Yes, thermal equilibrium applies as noted above.  The heat transfer will continue until the water is “room temperature.”  The room temperature will go down slightly and the ice temperature will go up until it melts in the water, then it will mix with the water.  The water will cool until it is room temperature.
