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Problem Solving / Math Help

Meteors, Asteroids, and Comets
Here is another equation for energy; this equation mathematically represents energy of motion, kinetic energy and its units are in Joules in the standard metric system, (ergs in the centimeter-gram-second system). This energy depends on the mass and the speed of the object under consideration.

E = mv2/2
In fact, this energy increases with the square of the speed of the object. Anything that is in motion has kinetic energy. Another way of stating this is to use the body’s momentum, p = mv. Then kinetic energy can be stated as,

E = p2/2m.

Example 1. 
What is the kinetic energy of an object that is not moving?




v = 0


Clearly, if the speed equals zero, kinetic energy will also equal zero.

Example 2.
A Saturn SL (mass equals 1100 kg) is moving at a speed of 120 km/hr. What is the kinetic energy of this vehicle?




m = 1100 kg

v = 120 km/hr

The first step is to convert kilometers per hour to meters per second which are the standard metric units.




120 km = 120,000 m




1 hr = 60 min/hr * 60 s/min = 3600 s




120 km/hr = 120,000 m / 3600 s





    = 33.4 m/s



Now apply these values to the kinetic energy equation.




E = mv2/2 



   = (1100 km x 1112 m2/s2)




   = 1223200 J    (about 1.2 x106J or 1.2 MJ)

Here are some problems for you to try.

1. Two identical vehicles are moving along a straight road. Vehicle A has one third the speed of vehicle B. How does the kinetic energy of vehicle A compare to the kinetic energy of vehicle B?



A. Vehicle A has nine times the kinetic energy of vehicle B



B. Vehicle A has one third the kinetic energy of vehicle B



C. Vehicle A has one ninth the kinetic energy of vehicle B



D. More information is needed to solve this problem.



Answer:
C

2. An object dropped from a window of a four story building has the greatest kinetic energy just before it collides with the ground.



Answer:
True



3. Earth’s orbital kinetic energy varies because the speed of the earth’s orbit



A. varies with its position in its elliptical orbit.



B. varies according to the Law of Areas.



C. Both A and B



D. Neither A nor B



Answer:
C

