Physics 207 Exam #1

Spring 2006
Name:_____________________________________

1) When the earth was formed, the primary constituents of the atmosphere were Carbon Dioxide and Nitrogen.  Today the primary constituents are Nitrogen and Oxygen.  What brought about this change in the composition of the atmosphere? (3 points)
Carbon dioxide was taken out of the air by weathering and by photosynthesis. The Oxygen was produced by photosynthesis.
2) Where did the “heavy” elements (i.e. those aside from hydrogen and helium) that make up the earth come from? (3 points)
The heavy elements had to have been made by older stars that had fused light elements together.  Some could be made in stellar interiors, others must have been made when the stars exploded in a nova.

3) What is the difference between an energy flow and a fuel? (3 points)  
A fuel is a nonrenewable resource such as oil or coal, that was either here from the beginning of the earth or was made long ago.  Once it is used up, it is gone.  A flow of energy is something like sunlight.  As long as the sun shines we will have a continuous flow of energy coming to us.

4) Why is it unusual for a planet to have a large concentration of Oxygen in the atmosphere like the earth does? (3 points)

Oxygen is highly reactive and will be quickly taken out of the atmosphere unless it is continually produced.  On earth, life forms produce the Oxygen through the process of photosynthesis. 
5) What is the general relationship between per capita income and per capita energy use for the nations of the world? (3 points)
Per capita income and energy use are very strongly correlated.  In general those societies that have a high per capita income also have a high per capita energy use.
6) What are the three basic energy use sectors in the United States? (1 points each)
a) Electrical Generation
b) Transportation
c) Commercial, Residential and Industrial
7) Approximately what percentage of the United States energy comes from fossil fuels? (3 points)
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8) If we use a  Hubbert Analysis for the consumption of a 


natural resource, the production curve should look 


something like the figure shown. Briefly state what is 


happening in each of the 3 regions shown on the curve. 

(3points)

1) Resource is just “discovered” and new uses cause rapid expansion of production
2) Easily found resources are being used up while demand is still high. Eventually reach maximum production rate.
3) Even though there is still demand, reserves are almost depleted.  Must switch to alternatives to the resource or do without.

9) What is meant by a PROVEN RESERVE of a natural resource? (3 points)
For a reserve to be a proven reserve, we must know that it is there AND we must be able to extract it using current technology and it must be economically feasible to extract it.

What is meant by an UNPROVEN RESERVE of a natural resource?(3 points)
A reserve is unproven if we only think that it is there or if we know that it is there but cannot extract it using current technology or economics.
10) Between 1987, China consumed approximately 2 million barrels of oil per day.  By 1998, this had increased to 4 million barrels per day. What is the percentage increase per year for oil in China? (3 points)
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11) What is the difference between a vector and a scalar?  Give an example of each. (6 points)
A scalar is a quantity that only has a magnitude. Examples are mass, temperature, speed, energy.

A vector is a quantity that has both a magnitude and direction. Example are acceleration, velocity, force, momentum.

12) The average daily human diet has an energy content of approximately 2000 kcal.  a) Given that there are 4186 J in 1 kcal, how many Joules of energy are there in the average daily human diet? (3 points)
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b) Given that there are 24 hours in one day and 3600 s in 1 hour, what is the average power used by the human body in terms of watts?  How does this compare with the 100 W of power we were expending on the first day of class by doing deep knee bends? (Hint 1 watt =1 J/s) (3 points)
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Note that this is almost exactly what we got from doing deep knee bends.

13) While traveling in Scotland I once came across a bridge over a very deep gorge.  To determine the height of the bridge, I dropped rocks off of the bridge and timed how long it took for them to hit the ground.  (Assume that the acceleration due to gravity is 9.8 m/s2 and that we may neglect air drag )
a) If it took the rock 3.5 sec to reach the bottom, how deep is the gorge? (3 points)
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b) How fast is the rock moving when it hits the bottom? (3 points)
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14) A 3 kg rifle shoots a 0.01 kg bullet.  
a) If the bullet has a velocity of 500 m/s after it is fired, what is the recoil velocity of the rifle? (3 points)
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b) What is the Kinetic Energy of the bullet after it is fired? (3 points)
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c) What is the Kinetic Energy of the rifle after it is fired? (3 points)
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15)An Olympic level power lifer can lift about 180 kg over his head in a move     know as the snatch.  
a) If the he lifts the weight a total distance of 2 meters, how much work does he do in the lift.? (3 points)
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b) If the entire lift takes 2 seconds, what is the weight lifters average power output in the lift? (3 points)
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16) Describe two “enhanced production” methods for oil wells that have stopped producing using a conventional pump. (2 points each)
a) Pump Carbon Dioxide down well to reduce viscosity.

b) Pump Steam down well to reduce viscosity
c) Pump detergent down well to reduce surface tension and then pump water down the well
17) What two countries have the largest PROVEN reserves of petroleum? (2 points each)

Saudi Arabia and Canada
18) List  four different types of coal  (1 point each)
Lignite, Sub-bituminous, Bituminous and Anthracite
19) Why do power companies generally prefer to use coal from the Rocky    

Mountains, even though it often has to be shipped half way across the country? (3 points)

The Rocky Mountain region coal is low in sulfur so it makes it easier for power plants to meet emission regulations without installing pollution control devices.
21) What is the most common type of coal in America? (2 points)
Bituminous
22)  What is the name of each of the oil traps shown below? (1 point each)

                [image: image11.png]


            [image: image12.png]


               [image: image13.png]



              a) Fault                     

b) Fold        


c)Salt Dome
23) What country has the largest proven reserves of coal? (2 points)
 United States
24) We know that there is on the order of 1 trillion barrels worth of petroleum in the oil shale found in the Green River formation.  Why is it still considered to be an UNPROVEN Reserve? (3 points)
It is still considered to be an unproven reserve because we don’t have the technology to get it out of the ground in an environmentally acceptable way.

25) What are we actually measuring with the “octane rating” of a gasoline? (3 points)
The octane rating is really just a measure of the level of “engine knock” that a given fuel produces.  It is called the octane rating because that is the benchmark fuel.
26) According to the data presented in class, when is the worlds production of petroleum expected to peak?  ( 2 points)
World oil production is expected to peak sometime between 2006 and 2025

27) What is the cleanest burning of the fossil fuels? (2 points)
Natural Gas

28) What country has the largest reserves of natural gas? (2 points)
The Russian Federation
Potentially Useful Equation

	Doubling time 
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	Thermal Energy
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	Newton’s 2nd Law
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	If we know Fahrenheit and want Celsius
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	Definition of momentum
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	If we know Celsius and want Fahrenheit
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	Kinetic Energy
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	If we know Celsius and want Kelvin
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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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	Power
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	Heat Engine
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