Warmup Monday 2008-02-25

If  a 15-gallon gas tank costs $45 to fill,  how much would it cost to fill a 3-gallon gas tank?

How much does the gas cost per gallon?

Exploration Monday 2008-02-25

If you know how much some number of gallons costs, how do you know how much other  amounts cost?

One way is our old friend the scale factor. If we want to figure out how much 3 gallons costs, we might say
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Since we know the scale factor from 15 to 3 is
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we can figure it out this way:
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One special case of this is when we want to scale the denominator to 1, which in this case means the cost per 1 gallon (or just cost per gallon). This is called a unit rate since unit is another name for 1.
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The scale factor here is 1/15, so we do the same thing with this new scale factor:
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Though we didn't really have to do all that. For the unit rate, we can simply divide the numerator by the denominator!
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Once we know the unit rate it is easy to figure out how much any amount costs by multiplying the unit rate times the amount. For example, with a unit rate of $3/gal, to fill the 32-gallon tank of a Hummer H2, it costs
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As you can see, scaling with the unit rate is often easier than figuring out other scale factors.

Exploration Tuesday 2008-02-26

How do we solve this: “If a snail can go 6 inches in 2 minutes, how far can it go in 4 minutes?”

One way is to discover the unit rate and then multiply by the time. In this case the unit rate is 6 inches/2 minutes, or
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So then we multiply:
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Another way is to use a proportion. A proportion is just an equation saying that two ratios are equal. In this case our equation might be
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We can solve this using our still older friend, the scale factor. In this case there is no variable in the denominator so we can use the denominator to find our scale factor. We know that the scale factor for the denominator is 4/2 = 2. So to keep the fractions equivalent we must multiply the numerator by the same scale factor:
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So again x = 12.
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