Do you get what you pay for?  
Bringing Scientific Notation to the “Real World”

Audience:  Algebra I

Description:  The “average consumer” thinks that 1 GB = 109 bytes = 1,000,000,000 bytes.  The “informed consumer” who knows computers process in base 2, not base 10, know that 1 GB = 230 bytes = 1,073,741,824 bytes.  That’s a difference of 73,741,824 bytes.  That’s a lot of memory!
Computer companies know the average consumer assumes 1 GB = 1,000,000,000 bytes instead of 1,073,741,824 bytes, so they give the consumer fewer (true) GB that come close to the amount of memory the average consumer is expecting.

For example: 
Suppose a product is advertised as having 150 GB of storage space.  

The average consumer expects:  

150 GB = 1.50 x 1011 bytes = 150,000,000,000 bytes

The informed consumer expects:


150 GB = 1.50 x 232 bytes = 161,061,273,600 bytes 

(11,061,273,600 bytes more!)

So instead, computer companies may give consumers


140 GB = 1.40 x 232 bytes = 150,323,855,360 bytes (approximately 1.50 x 1011 bytes).

So the consumer only gets 140 GB instead of 150 GB!  What a rip-off!

People who understand this difference exists are suing computer companies.  Computer companies now put “warnings” on their packages about the number of GB being an approximation, not an exact value.
Directions for the teacher:  Ask the students the following question (or have it on the board as they walk in):  “When buying technology (ipods, flash drives, computers, etc.), do you get what you pay for?”  Have a few students share what they think and why.  Have students calculate 1.50 x 1011 and 1.50 x 232.  (You could have half of the class calculate each one, so half of the class represents “average consumers” and the other half “informed consumers.”)  Have the students calculate 1.40 x 232.  Ask them what number that comes close to (1.50 x 1011).  Explain the controversy that is taking place between consumers and computer companies.  Discuss.

Students are now motivated to complete the worksheet. (See the worksheet.)
Mathematical Goals:  Reinforce knowledge of scientific notation, standard form, and exponential form (CA Standard 1.1 read, write, and compare rational numbers in scientific notation (positive and negative powers of 10), approximate numbers using scientific notation).
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