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Range in miles  =  Energy in kilowatt-hours  x  Efficiency in miles per kiloWatt-hour
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Problem #1: The Ford Mustang electric vehicle conversion pictured above has a 15.3 kiloWatt hour battery pack and averages 2.63 miles per kiloWatt-hour.  How many miles on average can it drive between charges?  
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Problem #2: The 2009 Tesla Motors Roadster electric vehicle pictured above has a 49.2 kiloWatt hour battery pack and has a 220 mile range.  What is the efficiency of this vehicle in miles per kiloWatt-hour?
Problem #3: How many times more efficient is the Tesla than the Ford conversion?  
Extra Credit Question #1: How can the Tesla have a similar size and weight as the Ford conversion but be so much more efficient?  

Problem #4: How many times farther can the Tesla go on a single charge than the Ford conversion?  

Extra Credit Question #2: How can the Tesla have a similar size and weight as the Ford conversion but travel so much farther than the Ford?
Answer key on next page.

Answer Key
Problem #1: 15.3 x 2.63 = 40.2 miles
Problem #2: 220 / 49.2 = 4.47 miles per kiloWatt-hour
Problem #3:  4.47 / 2.63 = 1.70 times more efficient

Extra Credit Question #1:  Higher efficiency AC motor, regenerative braking, no transmission and less driveshaft friction losses, lower rolling resistance tires and more aerodynamic.

Problem #4: 220 / 40.2 = 5.47 times farther

Extra Credit Question #2: Higher efficiency as described above, plus a heavier battery pack compensated by lighter frame and no back seat, and batteries with more capacity per pound.
