Physics 207 Exam #2
Spring 2006
Name:_____________________________________

Match the term in the left column with its definition in the right column. (1 point each)
	1__M__Conduction

	A) Energy conservation including heat energy

	2__A__1st Law of Thermodynamics

	B) Material in which particles are not free to move.

	3__J__2nd Law of Thermodynamics


	C) (Speed of light in vacuum)/(Speed of light in material)

	4__G___Faraday’s Law
	D) Power per unit area on a flat surface a distance of 1AU from the  

     sun.

	5__F___Reflection


	E) Any upset in the earth’s energy balance

	6__O___Conductor


	F) Light waves bouncing off of an object.

	7__S___Convection
	G) A voltage is induced in a loop of wire when the magnetic flux 

     through the loop is changed.

	8__D__ Solar Constant
	H) Energy transfer using electromagnetic radiation (occurs even in 
    vacuum)

	9__E___Climate Forcing

	I) Light waves “bending” around objects in their path

	10__K___Heat

	J) All heat engines have an efficiency less than one

	11__R___Carnot Engine

	K) The random motion of particles in a material

	12__T___Refraction


	L) A gas that tends to absorb infrared radiation

	13__N___Albedo

	M) Heat Transfer without mass transfer

	14__B___Insulator


	N) (Energy Reflected)/(Incident Energy)

	15__L___ Greenhouse Gas

	O) Material in which particles are free to move

	16__P___Feedback

	P) Processes that tend to increase or decrease an initial change

	17__I___Diffraction


	Q) The amount of charge passing a given point per unit time

	18__H___Radiation

	R) Best possible heat engine.

	19__C___Index of Refraction

	S) Heat transfer with mass transfer

	20__Q___Electric Current


	T) Light changing direction when it changes medium.


	21.  In the picture to the right indicate the type of heat transfer mechanisms depicted by the letters A, B and C. (1 pt each.

A  Convection
B Conduction
C Radiation
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22. What are the four basic forces that act on a vehicle? (1 pt each)
 i Acceleration Force
ii Hill Climbing Force
iii Rolling Friction
iv Aerodynamic Drag
23. What is the single most significant thing that can be done to reduce the forces acting on a car and make it more fuel efficient? (2 points)
Reduce the mass of the car.  This reduces all of the forces except aerodynamic drag.
24. Why do electric power companies use high voltages to transfer power over long distances? (2 points)

To reduce power losses in transmission.
25. List two effects of increasing the temperature of a body of water. (Note: the water gets hotter does not count.) (4 points)
Decrease in dissolved oxygen
Increase in chemical reaction rates
Decreased spawning of fish
Increased algae growth
26. Water has a specific heat of 1.00 cal/g(C and Iron has a specific heat of 0.107 cal/g(C.  If we add 100 cal of energy to 10 g of each substance, which will have the larger change in temperature? (2 points)
The iron will have the larger temperature change.

27. List two methods of removing particulate mater form smoke stacks. (4 points)

Gravitational Collector
Cyclonic Collector

Electrostatic Precipitator

Fabric Filter
28. Sulfur dioxide created from burning coal is a significant contributor to acid rain. How do power plants remove the sulfur dioxide from flue gas?  (2 points)

Pass flue gas through a slurry of calcium carbonate (limestone).  Creates Calcium sulfate and carbon dioxide.
29. Give an example of negative feedback in the earth’s climate. (3 points)
An increase in temperature causes an increase in evaporation which causes increased clouds.  Increased clouds reflect more incoming light which results in a decreased temperature.
30. Give an example of positive feedback in the earth’s climate. (3 points)
An increase in temperature causes sea ice to melt.  The dark ocean absorbs more sunlight which further increases the temperature.

31. Why is the sky blue? (2 points)

Blue light is scattered more than red light.  Since the light we are seeing as coming from the sky is actually scattered light that has come from the sun, we see the sky as being blue.
32. List two reasons that we believe that the increase in CO2 in the atmosphere is of anthropogenic origin.  (6 points)

Carbon 14 to Carbon 12 ratio is decreasing.
More carbon dioxide in Northern Hemisphere.

Increase in Carbon dioxide is correlated with the burning of fossil fuels.

33. Roughly how much did the average global temperature rise in the 20th century? (2 points)
0.6(C
34. Throughout geologic history, what is the general relationship between the carbon dioxide content in the atmosphere and the average global temperature of the earth? (2 points)
When the carbon dioxide level is high, the temperature is also high.
35. Before 1850, there are very few direct measurements of the temperature. List two methods that we use to determine temperatures from times before 1850. (4 points)

Tree ring growth
Lake sediments

Isotope ratios

Ice cores
36. List two methods for cooling a power plant. (4 points)

Once through cooling

Wet cooling towers

Dry cooling towers
37. What is the most significant greenhouse gas in the earth’s atmosphere? (2 points)

Water
38. What region of the planet has experienced the greatest change in average temperature during the last 100 years?  (2 points)

The Arctic/Polar regions
	39. In each cycle, a heat engine absorbs 1000 Joules of energy from a hot reservoir at 700K, and does expels 600 Joules of energy into a cold reservoir at 300K.

a) How much work does this heat engine do in each cycle? (2 points)
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b) What is the actual efficiency of this heat engine? (2 points)
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c) What would be the efficiency of the “best possible” heat engine working between these two heat reservoirs? (2 points)
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	40. While starting a car, a 12 Volt battery can supply up 200A of current to the starter motor.  

a) What is the resistance of the starter motor? (2 points)
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b) How much power is the battery supplying while it delivers the 200 A of current? (2 points)
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	41. The biggest and brightest stars in the universe are blue super giants. These stars have a temperature of approximately 42,000K.
a) What is the primary wavelength of the light emitted by these stars? (3 points)
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b) What is the frequency of the light for the wavelength calculated above? (3 points)
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c) If a blue super giant has surface area 100 times larger than the sun, how much more power will it radiate than the sun? (The sun’s temperature is 6,000k.) (3 points)
Note T=7Ts and A=100As.
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 i.e. it would be 240100 times brighter than the sun



	42. The climate sensitivity of the earth is estimated to be G=0.67(C/(W/m2).  What would be the expected change in the earth’s temperature for a climate forcing of 5 W/m2? (3 points)
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	43. The solar constant at Venus is approximately 1700W/m2.  If we neglect any greenhouse effects, what would be the temperature of the planet?  (3 points)
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Potentially Useful Equations
	Doubling time
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	If we know Fahrenheit and want Celsius
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If we know Celsius and want Fahrenheit
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If we know Celsius and want Kelvin
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	Newton’s 2nd Law
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	Definition of momentum
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	Kinetic Energy
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	Useful constants
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	Gravitational Potential Energy
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	Conservation of Energy
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	If constant acceleration
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	Electric Currents, Power, Voltage Resistance
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	Heat Engine and Thermo dynamics
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	Forces on cars
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	Light and Waves
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	Planet power balance w/o greenhouse effect
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Planet power balance with greenhouse effect
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Climate Forcing
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Climate Forcing with feedback
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	Wind Power
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