Physics 207
Homework Set #7
1) What are the four basic forces acting on a vehicle?  Which of these are important for a car moving at constant speed along a level highway?  What is the single most significant thing that can be done to improve the gas mileage of a car?
a)The four forces are 1) acceleration force, 2) hill-climbing force, 3) rolling friction force and 4) aerodynamic drag force.

b) On a flat highway at constant speed only the rolling friction force and the aerodynamic drag force are important.

c) The single most significant thing that can be done to improve gas mileage is to reduce the weight of the car.

2) Supposing that there are 200 million cars in the US and that on average they get approximately 20 miles per gallon.  If each car travels an average of 15,000 miles per year, how many gallons of gas do we need per year in the US. How about per day? 
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3) What if the largest source of fuel for generating electricity in the US?   What is the dominant fuel source for transportation?
The dominant fuel for generating electricity is coal.  The dominant fuel for transportation is oil.

4) What is the difference between conductors, insulators and semiconductors?
Conductor: Material in which electric charges are free to move

Insulator: material in which electric charges are not free to move.

Semiconductor can behave as either depending on the conditions.

5) In the US the wall outlet voltage is 110 volts. If we plug a 1200W hair dryer into a wall outlet in the US, how much current will it draw and what is the resistance of the hair dryer?  Suppose we now take our hair dryer to Europe where the wall voltage is 220V.  How much current will it draw there?  How much power will it consume?  (Hint, the resistance is the same in Europe and the US.)
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