
Course 1 Interview Problems

To enrich the descriptions available from students’ written test responses, we also drew
on problem-based interviews of students in each school at various times during the school
year. Students were chosen by teachers to represent a diverse sample of the students in
their classes. The interviews were audiotaped and transcribed, and the transcripts were
analyzed along with students’ written work on the interview problems. In problem-based
interviews, the paper-and-pencil work of the students was also an important data source.
Interview problems were scored for correctness and processes used, and students’ written
and oral “work” was further analyzed in light of their scores.

Distribution Problem

      
a. Describe as completely as you can the distribution that is represented by the

above box plot.
b. Determine whether each of the following histograms could describe the same

distribution as the box plot above. A score of 30, for example, goes in the bar
to the right of 30 on the number line. Provide reasoning for your answer.
i.

ii.



Plane Symmetry Problem
Describe all the symmetries of each of these figures. If the figure has line symmetry,
draw or describe all lines of symmetry.  If it has rotational symmetry, identify the center
and angle of rotation. If it has translational or glide reflection symmetry, describe that.

a.

b. Think of the strip pattern as continuing indefinitely in both directions.

Exponential Population Growth Problem
The population of Smallville is 14,000. For planning purposes, the city council assumes
Smallville’s growth rate is 3% per year.

a. Complete the table below by giving the predicted population after each of the
next 5 years.

Time (years) 0 1 2 3 4 5
Amount (dollars) 14,000

b. Write a NOW-NEXT equation that gives the predicted population of Smallville
at the end of any year, given the population at the end of the previous year.

c. Write a rule beginning “y=…” that can be used to calculate the predicted
population of Smallville at the end of any number of years. Explain why your
rule makes sense.

d. Find the predicted population of Smallville at the end of 10 years. Show or
explain your work.

e. Find approximately how long it would take for the population of Smallville to
reach 20,000. Explain how you obtained your response:

f. Find the predicted population of Smallville at the end of 10 years if growth
rate is 5% instead of 3% per year. Show or explain your work.



Motor Boat Problem
The number of gallons (y) of gasoline left in a large motor boat after traveling x miles since

filling the tank is given by
y = 18 - 2x

(a). Explain what 18 and -2 in the equation tell about the number of gallons.
(b). Graph this equation. Explain the role of 18 and -2 in the graph.

 (c). After filling the gasoline tank, Helen drove the boat until there were 10 gallons
left.  How many miles had she driven? Explain how you can tell from the
equation and how you can tell from the graph.

(d). How many gallons of gasoline were left after Helen had driven the boat 8 miles?
Show or explain your work.

Symbolic Equation #1
Solve for x and check your solution:

16x - 81 =263

Symbolic Equation #2
Solve for x and check your solution:

132 = 12 - 17x

Vertex-edge Problem
You studied three graph models in Unit 4—(i) Euler circuits and paths, (ii) graph coloring, and

(iii) critical paths. For parts (a) and (b), indicate which graph model you would use to
model the problem, what the vertices and edges would represent, and explain why you
chose the graph model you used.

 (a). Karen delivers papers to all the houses along the streets in a certain part of
town. Each morning she leaves her house, which is at a street corner, delivers
the papers so that she does not travel any street more than once, and ends at her
friend Gina's house at another street corner. The problem is to find the corners
where Karen and Gina live and a route that Karen can take.

(b). A building contractor is planning to restore a historic mansion. She has a list of
15 tasks that need to be completed, the length of time each task takes, and the
prerequisites for each task (that is, which need to be completed before others
can be started). The problem is to plan the entire job in order to minimize the
length of time it will take.

 (c). The problems in parts (a) and (b) used two of the three graph models. Give an
example of a problem that can be solved using the third graph model, that is, the
one that was not needed for (a) or for (b). Indicate what the vertices and edges
would represent in your problem, and explain your answer.


