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TO:  Packaging Engineer 
 
FROM:  President of Operations 
 
SUBJECT:  Your Assignment 
 
As you know, we use cardboard sheets as well as strips to package our thermo-plastic coated 
products in order to protect the product during shipping.  Due to the abrasive nature of the 
cardboard, we have received some customer complaints regarding the marring of the product.  We 
also have noticed that we are using an abundant amount of cardboard in our packaging/shipping 
department.  This has been brought to our attention by the large percentage of our shipping budget 
being used to purchase the 4’ x 8’ sheets as well as strips of cardboard. 
 
As the packaging engineer, we would like for you to gather information regarding alternative options 
which will both reduce our costs as well as better protect our product.  Please be sure that your 
solution is also feasible in our warehouse due to our space restraints.    
 
Please be prepared to present your solution in a written business report to me as well as an oral 
presentation to the Board of Directors in two weeks. 
 
 

�
�
�
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�
�
�
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What I Know What I Don’t Know  
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Questions to Ask  Answers 
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Unit Conversion Worksheet1 

 
1. How many grams are in 17 lbs.? 
  

 
 
 
2. 85ºF equals how many ºC? 

 
 
 
 
3. The dimensions of your living room are 13 ft. by 16 ft.  How many square yards of carpet do 

you need to buy? 
 
 
 
 
 

4. The speed of light is 3.00 x 10³ m/sec.  Convert that to ft./sec. 
 
 
 
 
 

5.  Given the information in question four, how  many kilometers will light travel in one year (a 
light year)? 

 
 
 
 
 
6.   How many centimeters are in 32 inches? 

 
 
 
 
 

                                                 
1 www.heartland.edu/divisions/ms/easc/easc122labmanual/lab%20pdf/metric3.pdf 
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7.  The density of lead is 11.4 g/cc.  How much will 42cc of lead weigh? 

 
 
 
 
 
 
 
 
 

8.   Two tablespoons equals how many liters? 
 
 
 
 
 
  
 
 
 

9.   How many minutes are there in a 40 hour week? 
 
 
 
 
 
 
 

10.   How many meters tall are you? 
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2

                                                 
2www.Chem..lapeer.org/Exams/DimAnalWorksht.pdf 
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PBL Project Scoring Sheet 
 

20 Points: Presentation 
�  5 Points: Introduction 
�  10 Points: Presentation Content and Visual Aids 
�  5 Points: Presentation Delivery 
 

20 Points: Business Report 
�  5 Points: Purpose and Content 
�  10 Points: Organization and Structure 
�  5 Points: Communication Clarity and Accuracy 

 
20 Points: Solution 

�  5 Points: Math Content  
�  5 Points: Economical Feasibility 
�  5 Points: Practicality 
�  5 Points: Sources 

 
20 Points: Individual Effort 

�  Each group member will assign a score for every member of the 
group.  These scores will then be averaged with a score assigned by the 
teacher. 

 
 
Total Points Available:  80 Test Points 
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Name: ___________________________ 
 

Group Evaluation 
 

Assign each member of your group, including yourself, a score based on individual effort 
throughout this project.  The score should be out of 20 points.  Please justify or explain why 
you assigned the particular number of points for each group member (list what they did or 
didn’t do regarding the project).   Your fellow group members will NOT see these scores, so 
please be honest!    

 

Name: Score: Explanation: 

 

You 
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Teacher 
 
 

Assessment Materials



� ��

Cardboard Dilemma Module   25 
TDL Math Science Project 2008� � �
� �

FINAL EVALUATION 
 

  
Problem Statement to be Solved:   
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Scoring Sheet 
 
Presentation: Points 

Earned: 
Points 

Possible: Comments: 

�  Introduction 
 

 5  

�  Content & 
    Visual Aids 

 10  

�  Delivery 
 

 5  

Business Report:    
�  Purpose &        

Content 
 5  

�  Organization & 
 Structure 

 10  

�  Clarity & 
Accuracy 

 5  

Solution:    
�  Math Content 
 

 5  

�  Economical 
Feasibility 

 5  

�  Practicality 
 

 5  

�  Sources 
 

 5  

Individual Effort:     
�  Average Points 
 

 20  

Total Points:  80  
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PreTest/PostTest 
Directions for Taking the Test   

 
 
Write your name on the top of the test/answer sheet.  The test contains 20 multiple choice items. 
Each item has only one correct or best answer.  Do not mark more than one response.  If some items 
seem difficult to answer, it may be wise to skip them until you have attempted all the items on the test, 
and then return to the skipped items.  When you are finished check your work.  There is no time limit. 
 
Reference Sheet for Mathematics Test 
A reference sheet of formulas has been printed on the last page of the test.  You may use the reference 
sheet while taking the test. 
 
Sample Test Item 
Try the sample test item written below. 
 
 

Sample Multiple Choice Test Item 
 

 The same rule is applied to each number in 
the pattern below. 
 
 1, 9, 25, 49, 81, … 
 
What is the 6th number in the pattern? 

   
 A.   40 
 B. 100 
 C. 121 
 D. 144 
 E. 169 
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Name ____________________ 
Post-Test 

 
 
 
 

 

 
1. According to the graph above, how many times did 

the yearly increase of the price of a hamburger 
exceed 10 cents? 

   
 A)  None 
 B)  One 
 C)  Two 
 D)  Three 
 E)  Four 

  

 
 
3. A certain machine produces 300 nails per minute. At 

this rate, how long will it take the machine to 
produce enough nails to fill 5 boxes of nails if each 
box will contain 250 nails? 

   
 A)  4 min 
 B)  4 min 6 sec 
 C)  4 min 10 sec 
 D)  4 min 50 sec 
 E)  5 min 
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4. The weights of three objects were compared using a pan balance. Two comparisons were 

made as shown in the figure above. Which object is the heaviest? 
   
 A)  A 
 B)  B 
 C)  C 
 D)  Not enough information is given 

 E) A, B, and C weigh the same 
 
5.  The total surface area of the rectangular box shown below is the sum of the areas of the 

6 sides. What is the box's total surface area, in square inches?  

 

A) 12 
B) 16 
C) 20 
D) 24 
E) 32 
 
 
6. Piñatas, which come in many shapes and designs, are filled with candy and party favors 

and are popular for birthday parties.  Juana Lopez owns and operates a business that 
designs and manufactures piñatas and sells them over the Internet.  One customer ordered 
one piñata shaped like a baseball with a diameter of 12 inches and another piñata shaped 
like a soccer ball with a diameter of 15 inches.  About how many cubic feet in total are 
available to be filled with candy and favors in the two piñatas? 
 

A)  0.49 
B)  1.16 
 C)  1.55 
D)  5.21 
E)  12.36 
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7. Chris wishes to carpet the rectangular room shown 

above. To the nearest square yard, how many square 
yards of carpet are needed to carpet the floor of the 
room if the closet floor will not be carpeted? (1 square 
yard = 9 square feet) 

   
 A)   8 
 B)   10 
 C)   11 
 D)   19 
 E)   22 

 

 
 

 

8. Which figure has the least area? 
   
 A)   A 
 B)   B 
 C)   C 

 

D)   
E) 

D 
ETA, B, C, and D have the same area 



� ��

Cardboard Dilemma Module   33 
TDL Math Science Project 2008� � �
� �

 

 

 
9. If the area of the shaded triangle shown above is 4 

square inches, what is the area of the entire square? 
   
 A)  4 square inches 
 B)  8 square inches 
 C)  12 square inches 
 D)  16 square inches 
 E)  Not enough information given 

  

 
10. For each figure below, the lengths of 3 sides are 

given. Which figure could have a perimeter of 28? 
   

 

A)  

 

 

B)  

 

 

C)  
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D)  

 

 

E)  

 
  
 

 
11. Which of the following is NOT a property of every rectangle? 
   
 A)  The opposite sides are equal in length. 
 B)  The opposite sides are parallel. 
 C)  All angles are equal in measure. 
 D)  All sides are equal in length. 
 E)  The diagonals are equal in length. 

  

12. Which of the following is closest to the height of the door to your classroom? 
   
 A)  1 meter 
 B)  2 meters 
 C)  4 meters 

 D)  
E)  

7 meters 
9 meters 

  

13. A rectangular pool 24 feet long, 8 feet wide, and 4 feet deep is filled with water. 
Water is leaking from the pool at the rate of 0.40 cubic foot per minute. At this rate, 
how many hours will it take for the water level to drop 1 foot? 

   
 A)  4  
 B)  8  
 C)  12  
 D)  16  
 E)  32  
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14. It takes 64 identical cubes to half fill a rectangular box. If each cube has a volume 
of 8 cubic centimeters, what is the volume of the box in cubic centimeters? 

   
 A)  1,024 
 B)  512 
 C)  128 
 D)  16 
 E)  8 

  

15. If a measurement of a rectangular box is given as 48 cubic inches, then the 
measurement represents the 

   
 A)  distance around the top of the box 
 B)  length of an edge of the box 
 C)  surface area of the box 
 D)  volume of the box 

E) length of a diagonal 
 
16. In the model town that a class is building, a car 15 feet long is represented by a 

scale model 3 inches long. If the same scale is used, a house 35 feet high would be 
represented by a scale model how many inches high? 

   

 A)  45
35 

 B)  3 
 C)  5 
 D)  7 

 E)  35
3  

  

 
 
17. How many hours are equal to 150 minutes? 
   

 A)  11
2 

 B)  12
4 

 C)  12
3 

 D)  12
2 

 E)  52
6 
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18. In the figure above, the tube was filled to the 0 mark 

at the start. How much liquid has been let out? 
   
 A)  10 milliliters 
 B)  15 milliliters 
 C)  25 milliliters 
 D)  40 milliliters 
 E)  50 milliliters 

  

 
19.  Pencils sell individually for $0.07 each or in packs 

of 12 for $0.79 per pack. How much is saved when 
24 pencils are purchased by the pack instead of 
individually? 

   
 A)  $0.01 
 B)  $0.05 
 C)  $0.10 
 D)  $0.72 

 

E)   $1.44 
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20.  
  

Pat has two kinds of plant food,"Quickgrow" and "Supergrow." 
What would be the best way for Pat to find out which plant food 
helps a particular type of houseplant grow the most? 

   

 
A)  Put some Quickgrow on a plant in the living room, put some 

Supergrow on a plant of the same type in the bedroom, and 
see which one grows the most.  

 B)  Find out how much each kind of plant food costs, because the 
more expensive kind is probably better for growing plants.  

 

C)  Put some Quickgrow on a few plants, put the same amount of 
Supergrow on a few other plants of the same type, put all the 
plants in the same place, and see which group of plants grows 
the most.  

 
D)  Look at the advertisements for Quickgrow, look at the 

advertisements for Supergrow, and see which one says it helps 
plants grow the most.  
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