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Lesson 2, Handout J
Door Closer Module

Algebra Il Polynomial Word Problems — Static Compression Load

Serv-A-Lite produces fasteners, drywalls screws, and other hardware. These fasteners come in cardboard
boxes that are stacked on pallets. Serv-A-Lite needs to ensure that the cardboard boxes are strong enough
to resist crushing from the weight of the boxes above them.

A = weight of box and contents
B = layers per unit
Let C = units per stack . If the weights of each box is 701bs and there are 6 boxes per layer
D = weight of pallet
E = boxes per layer
and 4 layers per unit. Each pallet weighs Slbs and the forklift can stack 2 units per stack.

See picture to the right. wlwl-Tefele=l=T-Tx

} layers per unit

units per stack

Complete the McKee Formula to determine if the box will crush.
Step A: 1. Determine the pallet factor (PF): PF =D+ E
2. Determine the static weight (SW): S = A (B-C - 1)
3. Determine the static compression load: SL = PF(C —1)+ SW
4. Based on other factors that have been determined, the safety factor (SF) is 6.0.
Find the dynamic strength requirement (DSR): DSR = SL + SF
Step B: 1. Determine the size adjustment factor (SAF): SAF = L/W factor  Depth factor (see tables)
The L/W ratio is 2.9 to 1and the box depth is 11 inches .
Step C: 1. Determine the perimeter factor (PERI): See table.

The perimeter is 52 inches

DI. .R
Step D: 1. Determine the board compression factor (BCF): BCF = —?
SAF » PERT
Determine the type of corrugated cardboard to use:
1. Use the BCF to determine the type of cardboard to use.

C Flute ECT Grade __Combination
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Review: Find all real solutions to the polynomial equation.
1. x(x+4)(3x- 8= 0 2. X+8x*- 3% 24 C

3. x*+2x°- 125x= 25(

Example 1. Write an equation to find the volume of the figared solve fox.
1. Volume of the box = 4403n

(Choices forx = 8, 5, 3)

X+ 3

2x+1

2. The length of a box is 4 more than the widihe height is 2 more than ...cc ..nes the width. 1

the volume is 96 fh solve for the width.  (Choices for width: 7,23,
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LCN Door Closer Insert:
A= weight of box and conten

B = layers per unit
Let C = units per stack . If the weights of each box is 8 Ibs and there ar6 boxes
D = weight of pallet

E = boxes per layer
per layer and 4 layers per unit. Each pallet weigh 5Ibs and the forklift can stack 2 units per
stack.

See picture to the right. w[=-T=T-]=

layers per uni
units per stacl

Complete the McKee Formula to determine if the boxvill crush.
Step A:1. Determine the pallet factor (PPF =D, E

2. Determine the static weight (SWgW= A B G 1)

3. Determine the static compression lo8d= PF C- ( + W
4. Based on other factors that have been detednthe safety factor (SF) is 6.0.
Find the dynamic strength requirement (DSBBR= SL+ S}
Step B: 1. Determine the size adjustment fa@#&H): SAF= L/ Wfactor - Depth factc (see
tables)
The L/W ratio is 2.3 to 1and the box depth isiBches .
Step C: 1. Determine the perimeter factor (PE&&e table.
The perimeter is 43 inches
DSR

Step D: 1. Determine the board compression f4&6F): BCF=————
SAF- PERI

Determine the type of corrugated cardboard to use:
1. Use théBCF to determine the type of cardboard to use.

C Flute ECT Grade Combination
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RUBRIC FORMAT — Door Closer Presentation

CATEGORY
Oral

Presentation

Content

Workload

Originality

4

Interesting, well-
rehearsed with
smooth delivery that
holds audience
attention.

Covers topic in-depth

with details and
examples. Subject
knowledge is
excellent.

The workload is
divided and shared
equally by all team
members.

Product shows a
large amount of
original thought.
Ideas are creative
and inventive.

3

Relatively
interesting,
rehearsed with a

fairly smooth delivery

that usually holds
audience attention.

Includes essential

knowledge about the

topic. Subject
knowledge appears
to be good.

The workload is
divided and shared
fairly by all team
members, though
workloads may vary
from person to
person.

Product shows some

original thought.
Work shows new
ideas and insights.

2

Delivery not smooth,

but able to hold
audience attention
most of the time.

Includes essential

information about the
topic but there are 1-

2 factual errors.

The workload was
divided, but one
person in the group
is viewed as not
doing his/her fair
share of the work.

Uses other people's
ideas (giving them
credit), but there is
little evidence of
original thinking.

1

Delivery not smooth
and audience
attention lost.

Content is minimal
OR there are several
factual errors.

The workload was
not divided OR
several people in the
group are viewed as
not doing their fair
share of the work.

Uses other people's
ideas, but does not
give them credit.
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Student Sample
Door Closer Module




Photos of Student Sample 1:
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For all cardboard related vocabulary, see Fibre Box Handbook(This book was
indispensible and worth the $20 on www.amazon.com).

a. Box dimensions: always stated in order length, width, depth, determined by
inside dimensions of the box;

b. Compression strength is the weight limits of a fibreboard box.

c. Depth is the distance between the innermost surfaces of the box measured
perpendicular to the length and width

d. Flute: One of the waves shapes in the inner portion of combined corrugated
fibreboard. The most common flutes are shown below:

Flutes per Approx.

Name linear foot height

A 33t 3 2 inch
flute 18

B- 47+ 3 3 inch
flute 32

C- 9 .
flute 39+ 3 o4 inch
D- 90+ 4 3 inch
flute 64

e. Length is the larger of the 2 open face measures

f. McKee formula: The formula used to determine the compression strength of a
fibreboard box.

g. Pallet layers: Number of rows able to be stacked on a safely stacked on a pallet

h. Score line:  An impression or crease in corrugated fibreboard to locate and
facilitate folding

i. Stack units: Numbers of pallets that can be stacked safely on a forklift

J. Wall type (Single, Double, Triple):  The number of layers of corrugation in a box.

k. Width is the smaller of the 2 open face measures
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Internet Websites:

Business Partners:
1. http://www.lcnclosers.com/
2. http://www.smurfit-stone.com:8080/content/
3. http://webstore.ansi.org/
4. http://www.astm.org/index.shtml
5. http://www.tappi.org/s_tappi/index.asp

TDL Research:
1. http://www.curriki.org/xwiki/bin/view/Main/WebHome

Worksheets:
1. http://www.edhelper.com/teachers/General graphigamizers.htm
2. http://rubistar.4teachers.org/index.php

Books:
Fibre Box Handbook1984) Grand Rapids, MI: Great Northern Packaging
Corporation.

Larson, Boswell, Kanold, StiffAlgebra Il (lllinois Teacher’s Edition), 2004,
McDougal Littell

DVDs:

Council of Supply Chain (200%/hat is World is the Global Supply Chain?
Oakbrook, IL: A Madtown Media Production

) <) $



Pre/Post Test
Door Closer Modul

IMSP Pre/Post Test
Directions for Taking the Test

Write your name on the top of the test 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 6" number in the pattern?

A. 40
B. 100
C. 121
D. 144
E. 169




For 1 — 20, circle the letter of the best answer

1. Which of the following could NOT be folded into
a cube?

A)

B)

C)

D)

2

Alan says that if a figure has four sides, it must be a re
Gina does not agree. Which of the following figures sh
that Gina is correct?

A)

B)

C)

D)

DWS

3. The diagram is part of a scale drawing of
a house.

What is the length, in feet, of the side whose
dimension is not given in the diagram?

A) 12
B) 24

C) 30

ctanddy. 36

E) 40
4. When the rectangle above is folded along the

dotted line, point P will touch which of the lettered
points?

A) A
B) B
c) C
D) D

E) E



C

The squares in the figure above represent the faces
of a cube which has been cut along some edges and
flattened. When the original cube was resting on
face X, which face was on top?

A) A
B) B
C)C
D)D
E) blank

6. 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

7. 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

8. 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) diagonal of the box

It takes 64 identical
10. - & & centimeters, what is
%. (I'. 1,024
/$ I & 0 + 512
' + 128

16

54"
4 6*
4%7

4)



The graph shows mercury levels found in sediments,
prey animals, and adult shorebirds in a bay albeg t
Gulf Coast. What inference can best be drawn from
these data?

A) Mercury levels are elevated by the presence of
shorebirds

B) Mercury concentrations are highest in shorebirds
C) Mercury is produced by sediments

D) Mercury assures the survival of prey animals

12.

This statement is a poor hypothesis because IO N
A) a question

B) testable

C) observable

D) a comparison

13.

The graph shows the percentage of hemoglobin that
combines with carbon monoxide (CO) at various
concentrations. Exposure to 400 parts per milibn
CO in air can cause people to experience nausea and
throbbing headache. According to the graph, about
what percentage of hemoglobin is bound to CO at a
concentration of 400 parts per million?

A) 25%

B) 35%

C) 40%

D) 55%

14.

Male sea lions can be twice the size of female sea
lions. Which best explains the difference in size
between the male and the female sea lion?

A) Orcas and sharks prey on sea lions

B) Male and female sea lions hunt on land andat se
C) Sea lions hold their breath while diving

D) Males compete with one another for females



15.

In what part of the process should safety
precautions be planned?

A) Q

B) R

C) S

D) T

16. An unusual type of fossil clam is found in rock
layers high in the Swiss Alps. The same type of fossil
clam is also found in the Rocky Mountains of North
America. From this, scientists conclude that

A) glaciers carried the fossils up the mountains

B) the Rocky Mountains and the Swiss Alps are both v
origin

C) clams once lived in mountains, but have since evol
sea-dwelling creatures

D) the layers of rocks in which the fossils were found &
the same geologic age

17.

speed?
A) L
B) M
C)N
D) O

18.

Sun and rotation about their axes.

Mean

Distance Period of

from the Sun Revolution

(million (Earth
Planet kilometers) time
Mercury 58 88 days
Venus 108 225 days

olcaimigyifh 150 365 days

Mars 228 687 days

ed into

re fr

A) Mercury
B) Venus
C) Earth

D) Mars

The graph shows the distance traveled by a vehicle
over a certain period of time. Which segment ef th
graph shows the vehicle moving with the greatest

The table below gives additional information about
the planets: their periods of revolution about the

Period of
Rotation

(Earth
time

59 days
243 days
23.9 hours

24.6 hours

W{}{lich planet has the longest year in Earth time?



19.

The following question refers to the topographic
map below, which shows Willow Hill (elevation
312 feet) and Hobbes Creek. On the map, each
contour line represents 20 feet of elevation.

What is the elevation at point X ?
A) 240 feet
B) 250 feet
C) 280 feet

D) 300 feet

20.

The diagram above shows a food web in a large
park. Each circle represents a different species in
the food web. Which of the organisms in the food
web could be referred to as primary consumers?
A) 7 only

B) 5 and 6 only

C) 2, 3, and 4 only

D) 2,5, and 7 only

End of Test



Pre/Post Test Answer Sheet
School Year 2007 — 2008

Question Source Answers
1. NAEP B
2. NAEP D
3. NAEP D
4., NAEP D
5. NAEP A
6. NAEP A
7. NAEP B
8. NAEP D
9. WorkKeys C

10. WorkKeys B
11. Texas B
12. Texas B
13. Texas B
14. Texas D
15. Texas C
16. NAEP D
17. Texas A
18. NAEP D
19. NAEP C
20. NAEP C

Grouping of Questions by Math Descriptor
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