
CPMP Course Posttest, Form C

16. Explain what 18 and -2 in the equation tell about the number of gallons.
Meaning of 18:
Answer: The tank holds 18
gallons, or 18 is the number of
gallons at x = 0 miles.
Points:
2 - complete, correct answer
1 – answer incomplete or
partially correct
0 – blank, incorrect, or irrelevant

Meaning of -2:
Answer: The boat uses 2 gallons
of gasoline per mile.
Points:
2 - complete, correct answer
1 – answer incomplete or
partially correct
0 – blank, incorrect, or irrelevant

17. Graph this equation.  Explain the role of 18 and -2 in the graph.
Role of 18 in the graph:
Answer: 18 is the y-intercept
Points:
2 - complete, correct answer
1 – answer incomplete or
partially correct
0 – blank, incorrect, or irrelevant

Role of -2 in the graph:
Answer: –2 is the slope.
Points:
2 - complete, correct answer
1 – answer incomplete or
partially correct
0 – blank, incorrect, or irrelevant

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

___4__ miles
How to tell from equation:
Answer: 4 is the solution of the
equation 10 = 18 – 2x.

How to tell from graph:
Answer: The point on the graph
that with y-coordinate 10 has x-
coordinate 4.

Item Number Answer Item Number Answer Item Number Answer
1 b 6 c 11 a
2 e 7 e 12 e
3 c 8 e 13 c
4 b 9 b 14 e
5 a 10 d 15 d



Points:
2 - complete, correct answer
1 – answer incomplete or
partially correct
0 – blank, incorrect, or irrelevant

coordinate 4.
Points:
2 - complete, correct answer
1 – answer incomplete or
partially correct
0 – blank, incorrect, or irrelevant

19. How many gallons of gasoline were left after Helen had driven the boat 8 miles?
Show or explain your work.
Answer: Substitute 8 for x in the equation and solve for y.
y = 18 – 2(8) = 18 – 16 = 2 gallons
Points for answer:
2 - complete, correct answer
1 – answer incomplete or partially
correct
0 – blank, incorrect, or irrelevant

Points for work/explanation:
2 - complete, correct answer
1 – answer incomplete or
partially correct
0 – blank, incorrect, or irrelevant

  



CPMP Course Posttest, Form D

Items 16 - 21 refer to the following.  A manufacturing company machine constructs
assorted boxes for shipping from a single sheet of cardboard by folding along dotted
lines.  The finished products are 3-dimensional boxes in various shapes such as the one
diagrammed below.

a

16. Make a 3-dimensional sketch of what this box would look like when folded.
Answer: The box is a prism with a isosceles right triangular base with legs 1
inch long. The height of the prism is 5 inches.
Points: 4 – completely correct sketch

3 – correct except for a minor error, such as out of proportion
2 – partially correct but a more major error, such as a non-right
triangular base
1 – a polyhedron, but not a right triangular prism
0 – blank or not a polyhedron

17. Sketch a different diagram that would result in the same 3-dimensional box when
folded.
Answer: There are several possibilities such as moving one or both of the
right triangular bases up or down to attach a 1-inch leg to a base side being
sure the hypotenuse is adjacent to a side of the middle rectangle that is 

� 

2

Item Number Answer Item Number Answer Item Number Answer
1 c 6 b 11 b
2 e 7 a 12 e
3 c 8 d 13 a
4 c 9 e 14 d
5 e 10 d 15 a



inches long. Another approach is to connect the 5 inch sides or the 1 x 5
rectangles, essentially moving the bottom rectangle to the top in the given
figure. In general, the students figure must be foldable into the right
triangular prism described in the answer to #16.
Points: 4 – completely correct sketch

3 – correct except for a minor error, such as an unclear location of the
right angle in one or both triangles
2 – partially correct but a more major error, such as a non-right
triangular base
1 – a figure with all the right parts, but not foldable into the correct
figure
0 – blank or not consisting of the correct parts

18.  Sketch all planes of symmetry of this box.
Answer: There are two planes of symmetry. One bisects the 5-inch height of
the prism and is parallel to the bases. The other contains the altitudes of both
triangular bases and is perpendicular to the planes containing the bases.
Points: 4 – completely correct sketch

3 – the correct two planes of symmetry are identified but there is a
minor error, such as an unclear sketch
2 – the correct two planes are sketched but one or more others are
also sketched
1 – planes are sketched in the figure including one, but not both, of
the correct ones
0 – blank or not relevant or interpretable

19. When determining the costs of constructing these boxes, the company is
interested in how much cutting is involved to cut the shape from a large cardboard
sheet.  Find this length by calculating the perimeter of the flat shape as it is shown
in the diagram.  Show your work.
Answer: The perimeter is 2(5) + 8(1) = 18 inches.
Points: 4 – completely correct answer and work

3 – correct answer but a minor error in writing of the work
2 –correct answer but no work or irrelevant work, or correct work
displayed but a computational or clerical error leads to the wrong
answer



1 – incorrect answer with partially correct work that has an error of
interpretation, not just a computational or clerical error
0 – blank, completely incorrect, or irrelevant

20. The company wants to know how much paint is needed to cover the surface.
Calculate the surface area of this box including the top and bottom.  Show your
work.
Answer: The surface area is the sum of the areas of the faces, that is, 2(5) +
5

� 

2  + 2(0.5) = 11 + 5 

� 

2  ≈ 18.1 square inches.
Points: 4 – completely correct answer and work

3 – correct answer but a minor error in writing of the work
2 –correct answer but no work or irrelevant work, or correct work
displayed but a computational or clerical error leads to the wrong
answer
1 – incorrect answer with partially correct work that has an error of
interpretation, not just a computational or clerical error
0 – blank, completely incorrect, or irrelevant

21.  Calculate the volume of this box.  Show your work.
Answer: The volume of the prism is Bh where B is the area of the base and h
is the height, that is, (0.5)(5) = 2.5 cubic inches.
Points: 4 – completely correct answer and work

3 – correct answer but a minor error in writing of the work
2 –correct answer but no work or irrelevant work, or correct work
displayed but a computational or clerical error leads to the wrong
answer
1 – incorrect answer with partially correct work that has an error of
interpretation, not just a computational or clerical error
0 – blank, completely incorrect, or irrelevant



CPMP Course Posttest, Form E

Items 16 - 21 refer to the following.  Suppose a ball dropped on a hard surface rebounds
to half of its drop height.  The ball is dropped from 10 feet.

16. How	  high	  will	  the	  ball	  rebound	  on	  the	  first	  bounce?	  	  On	  the	  second	  bounce?
Show	  or	  explain	  your	  work.
Work:	  10/2	  =	  5 (10/2)/2	  =	  2.5

First	  bounce: 	  _5	  ft_ Second	  bounce:	  	  _2.5	  ft_

Points: 4 – both answers and work correct
3 – both answers correct and a minor error in writing of the work
2 – both answers correct and no work; or one or both answers in
correct because of a computational error in the work
1 – incorrect answers with partially correct work that has an error of
interpretation, not just a computational or clerical error
0 – blank, completely incorrect, or irrelevant

17. Write	  a	  NOW-NEXT	  equation	  that	  shows	  how	  to	  calculate	  the	  rebound	  height
for	  any	  bounce	  from	  the	  height	  of	  the	  previous	  bounce.

NEXT = .5(NOW)
Points: 4 – given answer or one that is mathematically equivalent to it

3 – answer with the correct idea of halving, but not as a NOW-NEXT
equation
2 –reversal of NOW and NEXT in this equation
1 – incorrect answers that shows an error of interpretation
0 – blank, completely incorrect, or irrelevant

18. Write a "y =" equation that estimates the rebound height y and after any number
of bounces x.

y = 10(.5)x

Item Number Answer Item Number Answer Item Number Answer
1 e 6 b 11 d
2 b 7 e 12 e
3 d 8 e 13 b
4 c 9 b 14 a
5 b 10 a 15 d



Points: 4 – given answer or one that is mathematically equivalent to it
3 – answer with the correct idea of halving, but not as a “y =”
equation
2 –reversal of y and x in this equation
1 – incorrect answers that shows an error of interpretation
0 – blank, completely incorrect, or irrelevant

19. Use	  the	  equation	  from	  17	  or	  18	  and	  your	  calculator	  to	  complete	  a	  table
showing	  expected	  heights	  after	  the	  first	  five	  bounces.

Bounce Number 0 1 2 3 4 5

Height (ft) 10 5 2.5 1.3 .63 .31

Points: 4 – all entries are correct
3 – 4 entries are correct
2 – 3 entries are correct
1 – 1 or 2 entries are correct
0 – blank or all incorrect entries

20. Make a plot of the data from 19, and then a continuous graph using your
calculator's graphing capability.
Answer: Plot of the ordered pairs in the table in #19 joined by consecutive
segments
Points: 4 – all points and segments are correct (according to student’s table

in #19)
3 – all points are correct, but segments are not drawn or are drawn
incorrectly
2 –3 or 4 points are correct
1 – 1 or 2 points are correct
0 – blank or irrelevant graph

21. On which bounce does the ball first rebound to less than an inch?  Explain or
show your work.
Answer: The height is more than one inch on the first, second, and third
bounces, but on the fourth bounce the height is about .63 inches.
Points: 4 – correct answer and explanation

3 – correct answer with no explanation



2 –incorrect answer due to a clerical misreading of the table
1 – incorrect answer with missing or unclear explanation
0 – blank or irrelevant answer


