Answers to p. 205 #9, 12, 14, 17, 25, 29
9. An object can possess two kinds of energy: kinetic and potential. Potential energy depends on position, and kinetic energy depends on mass and velocity. 

12. a. Kinetic energy =  ½ mv2. A joule is a kg•m2/s2, so we need to do some conversions.  
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So K.E. = ½ (431.3 kg)(30.4 m/s)2 = 2.0 X 105 kg m2/s2 = 2.0 X 105 joules

b. If the speed of the motorcycle is decreased by a factor of 2, then the kinetic energy is decreased by a factor of 4 (2 squared). Substitute 34 for 68 in the equations above to prove this to yourself. 

c. Think about what happens to your car or bike when you break suddenly. When the rider breaks, the kinetic energy goes to heat energy that heats up the tires and the road (ever smelled burning rubber when you suddenly accelerate or decelerate?)
14.  a.  It tells us a watt is a J/s. A kilowatt-hour is a kilowatt times an hour (which, if you look at the definition of watt, cancels the time unit and leaves us with just an energy unit). So this is just a giant conversion problem.
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1 kilowatt-hour10 watts60 minutes60 seco

nds1 Joule
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1 kilowatt1 hour1 minute1 second


b. 
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17.    a. The system is the part of the universe being studied.
b. A closed system can lose heat to or gain heat from the surroundings, but mass is not lost or gained.

25. We know that E = q + w, that q absorbed from the surroundings is positive and q released to the surroundings is negative, that w is positive when work is done on the system by the surroundings and that w is negative when work is done by the system on the surroundings. 
a. E = 85 + -29 = 56 kJ

endothermic
b. E = 1.50 + -0.657 = 0.84 kJ

endothermic

c. E = -57.5 – 13.5 kJ = -71.0 kJ 
exothermic

29.  A state function is a property that does not depend on the path taken to a physical state, just the state itself. E is a state function. q is not a state function. Work is not a state function because the amount of work depends on the particular processes happening. 
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