
Math S-Xab Summer 2001

Homework Assignment 1:  Solutions

1. This may be the graph of a function, although it is very difficult to tell because the
graph was produced on a device (a graphing calculator) with rather limited graphical display
capabilities.  If the picture is intended to be a completely accurate depiction of the graph,
then it is not the graph of a function as some ‘x’ values have more than one ‘y’ value above
them.

2. Yes, this appears to be the graph of a function, as no ‘x’ coordinate seems to have
more than one corresponding ‘y’ coordinate.

3. A function is a relationship between the elements of two sets (the domain and the
range) that has the following properties:  each element of the domain corresponds to only
one element of the range. Each position on the horizontal axis should have only one point of
the graph above it.  Alternatively, any vertical line should intersect the graph in at most one
point.

4. Here the independent variable is the number of Nonfederal waste sites.  The
dependent variable is the number of Federal Waste sites.  Each distinct value of the
independent variable has one and only one value of the dependent variable.  The numbers
that correspond to Ohio and Oklahoma are a little confusing because the data point is
repeated.  For both states, the value of the independent variable is 30 and the corresponding
value of the dependent variable is 3.  The number of Federal Waste Sites is a function of the
number of the number of Nonfederal Waste Sites.  The arrow diagram is shown in Figure 1
(below).  The arrow diagram confirms that this relationship is a function because each input
is connected to one and only one input by an arrow.
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Figure 1:  Arrow Diagram with number of Nonfederal Waste Sites as independent variable
and number of Federal Waste Sites as the dependent variable.

5. Here the independent variable is the number of Federal waste sites and the
dependent variable is the number of Nonfederal waste sites.  This is not a function, as the
input value zero corresponds to output values of 72 and 39 (Michigan and Wisconsin).



Thus, one value of the input corresponds to more than one value of the output.  (This is also
true for the input values of 6 and 4.)  The arrow diagram is shown in Figure 2 below.  You
can see that the relationship is not a function from the arrow diagram because one of the
values of the input (zero) is connected to two output values by two different arrows.  (You
can also see this for input values of 6 and 4 as well.)
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Figure 2:  Arrow Diagram with number of Federal Waste Sites as independent variable and
number of Nonfederal Waste Sites as the dependent variable.

6. Yes.  Each year the Boston marathon has had only one winner.  If there was ever a
tie, then winner would not be a function of year.  The fact that some distinct values of the
independent variables (1997, 1998 and 1999 for example) have the same value of the
dependent variable does not prevent the relationship from being a function.

7. No, because some of the athletes (e.g. Fatuma Roba, Uta Pippig, Olga Markova and
others) correspond to more than one winning time.

8. Most people who go on to attend college are high school graduates.  The number of
people who eventually graduate from college is related to the number of people who attend
college.  Therefore, the number of people who graduate from college will likely have
something to do with the number of people who graduate from high school.  You could plot
a graph of percentage of people who have 4 years of college versus the percentage of people
who have 4 or more years of high school.

9. If the theory is correct, the graph should show an increasing trend.  The horizontal
axis should go from 0 to 100, and the vertical axis should go from 0 to somewhere around
30.

10. If you actually make the plot described in the answer to Question 8, you get the
following graph:
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This plot does show an increasing trend, so it may well be true that there is a relationship
between the percentage of people with four or more years of high school and the percentage
of people with four or more years of college.  Until we discover some definite link between
the two, the relationship is not confirmed, however.  This could all just be a big coincidence,
or there might be other factors that have affected both the percentages of people spending
four or more years in high school or college.

Extra Credit: The New Zealand athletes are Alison Roe and Lorraine Moller.


