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The defining characteristic of intersecting lines is that they do intersect.  We will often want to know where.

 AUTONUM  \* Arabic   Example:  Find the intersection of the lines 
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We’re going to use the calculator to solve this problem.  First we graph the two lines:

· Press [Y=] to go to the function screen.

· For Y1 enter (8-X)/(-4).

· For Y2 enter 7-2X.

· Press [Zoom] and [6] to graph the lines.

We see the two intersecting lines in the window.  It’s important that we see the intersection; the next part won’t work if we don’t.

· Press [2nd][Trace] to bring up the Calculate menu.

· The fifth item is “intersect”, so press [5].

We return to the graph.  The calculator asks us to tell it which lines we’re concerned about – remember, we can have as many as ten.

· Press [Enter] to accept the first curve.

· Press [Enter] to accept the second curve.

· Press [Enter] to guess.

The calculator gives us the answer:  X=4 and Y=-1.  We can confirm that the point 
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 does indeed lie on both lines.

 AUTONUM  \* Arabic   Problem:  Find the intersection of the two lines 
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.  Confirm that this point lies on both lines.

 AUTONUM  \* Arabic   Problem:  Find the intersection of the two lines 
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.  This one is hard to check.  I don’t promise that answers to these problems will be “nice”.

We already know how to find the value of 
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 given a particular value of 
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; we graph the function and use [2nd][Trace]Value.  But what about the opposite problem:  find the value of 
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 for which 
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 has a particular value.

 AUTONUM  \* Arabic   Example:  Given the function 
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Notice that we have two functions:  
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.  We’ll graph them both.  The point at which they intersect is the point at which the first has a 
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-value of 8, so its 
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-value is the solution to the problem.

 AUTONUM  \* Arabic   Problem:  Given the function 
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 AUTONUM  \* Arabic   Problem:  Given the function 
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And this brings us to glorious word problems...

 AUTONUM  \* Arabic   Example:  Joe was 38 inches tall at age 6, and 64 inches tall at age 13.  If the relationship between age and height is linear, how tall will Joe be at age 21?

If 
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 is his age and 
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 is his height, then we have two points:  
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Using the point-slope formula, we get:
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Now at 
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So we predict that Joe will be almost eight feet tall at age 21.  Of course, the relationship between age and height is not linear.

 AUTONUM  \* Arabic   Problem:  If I’ve written six pages by 3:00, and I’m up to eleven at 10:00, how many will I have when I quit at midnight?  How many did I have at 8:00?

We may be looking for 
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 instead of 
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.

 AUTONUM  \* Arabic   Problem:  If there's two inches of water in the basement at 6:00 and seven inches at 10:00, when will there be a foot of water in the basement?

 AUTONUM  \* Arabic   Problem:  If the Cardinals have won 18 of their first 43 games, and continue to win at that rate, how many games will they have to play to win 65? 

We may be looking for the intersection of two lines, directly.

 AUTONUM  \* Arabic   Problem:  I drive at a peaceful 30 mph but Suzy drives at 85, always.  If I start for Denver at 8:00, and she follows after me at 9:30, when will she pass me? 

 AUTONUM  \* Arabic   Problem:  Al's team can clean five rooms in two hours, and Betty's team can paint four clean rooms in an hour.  If Al starts three hours before Betty, how long will it take Betty to catch up? 

Exercises

 AUTONUM  \* Arabic    Find the intersection of the following pairs of lines:

a) 
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d) 
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 AUTONUM  \* Arabic    Find the value of the function for the given value of 
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 AUTONUM  \* Arabic    Find the value of 
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 for which the value of the function equals given value:

a) 
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b) 
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For each of the following problems, assume a linear relationship.

 AUTONUM  \* Arabic    After five hours, we’ve dug 210 holes, and after another eight hours, we’re up to 495.  How many will we have dug after 24 hours?

 AUTONUM  \* Arabic    We just filled a 400-gallon water tank but it has a leak.  After 20 days, there is only 322 gallons of water left.  How much water was there after the first eight days?.

 AUTONUM  \* Arabic    If I had 31 rabbits on April 1, and 227 rabbits on July 27, how many rabbits will I have by Hallowe’en?

 AUTONUM  \* Arabic    Jill has been saving $100 a month for the last five years, while I’ve saved nothing.  If I start now with $1000, and save $125 a month, how long will it be before my savings equal hers?  Assume neither of us makes any interest.
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