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Notes 17
October 26, 2006

A.
Solving equations and inequalities

A linear equation in one variable can be written in the form:
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where 
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 AUTONUM  \* Arabic  
Example:
Solve 
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We can solve these fairly easily by hand but we can also use the calculator.  Divide the equation at the equals sign and graph the two resulting functions:


Y1=3X-2


Y2=5+X

Use [2nd][Trace]Intersect, and the answer is X=3.5.

This is a very general technique, which we will use to solve all sorts of equations, not just linear equations.
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Problem:  Solve 
[image: image6.wmf]1

3

5

)

3

(

2

-

=

+

-

x

x

.

 AUTONUM  \* Arabic  
Problem:  Solve 
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Linear inequalities can be written in the form:
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where 
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 and 
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 are real numbers with 
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.  We can solve these by hand, just as we can solve linear equations by hand, but it’s simpler to use the calculator.
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Example:  Solve 
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We divide the inequality at the inequality sign and graph the two resulting functions:


Y1=(1/5)(5-3x)+1


Y2=(4/5)(5-x)

Press [Graph] and use [2nd][Trace]Intersect to find the intersection point.  The calculator says X=1.43.

Return to the [Y=] screen and set


Y3=Y1≤Y2

To get the Y1, press [VARS], arrow to Y-VARS, choose FUNCTION, and then choose Y1.  To get the ≤, press [2nd][MATH] and choose it from the list.  Get the Y2 the same way you got the Y1.

Now press [GRAPH] again.  The Y3 graph appears as a horizontal line for all values of x that satisfy the inequality:  those less than or equal to the x-value of the intersection.  So the solution to the inequality is


<===]---->


   1.43

 AUTONUM  \* Arabic  
Problem:  Solve 
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Problem:  Solve 
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B.
Word problems

 AUTONUM  \* Arabic  
Example:
A rally driver completed a 750 mile course in ten hours, driving first at 60 mph and finishing at 85 mph.  How long did he drive at each speed?

The first step in solving a word problem is choosing the variable or variables.  I insist that you do this explicitly - write down the variable and tell me what it stands for.

The variable should answer the question.  Here, the question is, how long did he drive, so the variable is a time.  It can be either the hours he drove at 60 mph or the hours he drove at 85 mph; to find the other, we just subtract from the total time of ten hours.  So


Let 
[image: image15.wmf]x

 be the hours driving at 60 mph,


and 
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 be the hours driving at 85 mph.

We have chosen a variable that answers the question.  Moreover, the variable is a number.  We don’t say, “Let 
[image: image17.wmf]x

 be oranges”.  “Oranges” is not a number.  Instead, we say, “Let 
[image: image18.wmf]x

 be the number of oranges”.

Now we look for an equation.  An equation should mean something, and its terms should be comeasurate.  For example, we do not add apples and oranges.  What would such an equation be about?  We don’t add rates and times.  What would such an equation be about?

We can add times and times, and write an equation about time:


hours at 60 mph + hours at 85 mph = 10 hours



[image: image19.wmf]10

)

10

(

=

-

+

x

x


But this isn’t helpful - the equation reduces to 0=0.  In fact, we’ve already used the 10 hours in defining the variable.

But we haven’t used the 750 miles, so let’s write a distance equation:


miles at 60 mph + miles at 85 mph = 750 miles
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This is an equation about distance.  You should always be able to describe your equation in a few words like this.

We can solve this equation, and we get 
[image: image21.wmf]4

=
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.  But that doesn’t answer the question.  The answer is, “4 hours at 60 mph, and 6 hours at 85 mph.”

 AUTONUM  \* Arabic  
Problem:
Harry and Ed can each wash 3 dishes per minute.  Harry starts out washing alone at 1:00, Ed comes in later to help, and they finish 285 dishes at 2:04.  How long did Harry work alone?

 AUTONUM  \* Arabic  
Problem:
If Joe types 1000 words in 16 minutes, and Lillian types 1000 words in 12 minutes, how long will it take the two of them together to type 20,000 words?

Exercises

 AUTONUM  \* Arabic    Solve using your calculator:
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c) 
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d) 
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 AUTONUM  \* Arabic    Graph the solution sets:
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 AUTONUM  \* Arabic  
Experienced schnikmakers can make 22 schniks per hour, while apprentice schnikmakers can make only 12 schniks per hour.  If a group of 20 schnikmakers made 320 schniks in one hour, how many of them were apprentices?

 AUTONUM  \* Arabic  
Joe and Jack walked 14 miles home.  They started out walking 4 mph but later Jack tired and Joe carried him the rest of the way, walking 2.5 mph.  The whole trip took 4 hours 42 minutes.  How long did Joe carry Jack?

 AUTONUM  \* Arabic  
The farmer mows 28 acres in a day with his old tractor.  After some days, his neighbor helps out with his 38 acre a day tractor.  The field is mowed after 12 days in all.  For how many days did the farmer mow alone?
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