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General Iuntruction .

I

There arc threge unitoc pertaining to mequuréﬁent; (1) Scale Drawing; (2)

Measurement, and (3) Area & Perimetic. These units chould be taught in thio
- ordcr to have the best effect. There io an dppendxx to follow the third units,
IS

i -

At containg optional activities related to moaourtmdnn and a revievw auqignnenc
dealing with all three units.” This asglgnment can be used in its entirity or in

parts ac each specific unit 1o completed. You may wish to use this as a tegt or
. " ~

. ) .
reviev for the measurement lessons,
;‘ .. ‘ « -
t . , . .
v ’ : ’ ’
» <y
. »
|3
o
A
/
* »
b - -
A} .
v
' L/,
‘
)
El - {
7
[] -
7
, 5 .




1. Scaic :

. . ;
Yoy have hetrd the term scale uged in many

different wayu.

For "examp you may have built a

Yhat do

"seale model” or made ¢'secale draving'.

14
you think meant when w¢ use the word "geale" in

these ways. \ '
ne way ot thinking about the word scale, ic

that it i3 a pileture or model that loolg exactly

lgku the real object. Only the size maycpe bigger

ar smaller. For example in the following figure B

Why? ny
&

is a seale drawing ot A,
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2. ﬂé:;:;ining the Scale -

/ A
To determine the scale of a model or a
All we have

to do is find out how the scale figure compares

drawing ic usually fairly eaoy.

to the original, is it the game gize, smaller,

Then we fina how much it has
Lets take

or larger.

changed. few examples to ‘'make

.
oo
.

b oecermrr e e

'SAVE THE TRANSPARENCY#AND HAVE
THE STUDENTS SAVE THE WORK-
\sheers.

COPIES OF THE SQUARE ABOVE THE

“TAKE TIME TO LET THE
STUDENTS DISCUSS WHAT THEY
BELIEVE THE TERM "SCALE" MEANS.
ALSO, HAVE THEM GIVE OTHEY
EXMMPLES OF WHERE THEY B!
HEARD OR USED THE TERM "SCALE".

YOU SHOULD LET THE» 8TUDENTS
GIVE AS MANY REASONS AS THEY
CAN. THEN MAKE SURE THAT THEY
SEE THAT THE SCALE HAS SAME
NUMBER OF SIDES, THE CORRESPOND-
ING ANGLES ARE THE SAME, THE
PICTURE "LOOKED" "RIGHT", OR

THE SAME AS+ THE ORIGINAL
(SIMILAR FIGURES).

PROJECT TRANSPARENCY/ (NO.1J
WORKSHEET. ENCOURAGE STUDENTS
TO DISCUSS WHICH SHAPE BELOW
THE LINE IS THE "BEST" PICTURE
OF THE SHAPE ABOVE THE LINE.
THE "EXACT DUPLICATE" WILL, IN
ALL LIKELIHOOD, BE JUDGED BEST.

PROJECT TRANSPARENCY/
WORKSHEET NO. 2. HAND OUT THIS
WORKSHEET. AGAIN DISCUSS WHYCH
SHAPE BELOW THE LINE IS THE
"BEST" PICTURE OF THE SHAPE*
ABOVE THE LINE. THERE IS NO
EXACT COPY. 1IT IS ASSUMED THAT
THE SQUARES ARE THE "BEST" *

LINE. ENCOURAGE THE STUDENTS
TO TELL HOW THEY ARE ALIKE AND
HOW THEY ARE DIFFERENT. DISCUSS
COPIES LARGER AND SMALLER THAN
THE ORIGINAL.

P
L

END CLASS 31:1;2

4




LESSON NUMBER 1

—

S o , , L D@termine which of the figures
o ! ' - b}e‘low the line are a <calle drawing
o ‘ ¥ < af the fiqurd at the ‘I@ftj. Then
\ . ; . dtate what the scale 15 for these
ok drawings.
: ’\)
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thic clegr.

|

-~
N .
| "B i g oscale drawing of "A". Lo the LARGER?
aeale "larper' or "omaller?™ It's larger, ot -,
P courae. UA" 2 units long or we can tay that
S otor every "Tnit" in A" there are 2 "units" in
"B oor a seale ot 1oto d. Now look at the
‘ & “MAKE CERTATN EVERYONE
y tollowiug: | SEES THIS \COMPARISON. :
" 1 | ) - .
: ' t ' ’
: |
| | |
; A
‘ L ! »
* B
| ) |
What would you say the scale would be thic
ot femember ito retting cmall THE SCALE IS 1 TO 3 THAT
time? Remember 1ts getting omaller. 1S FOR EVERY 1 UNIT IN THE
Let's go for another example. In the figure ORIGINAL “FHERE IS ONLY 1/3
‘ e . IN THE SCALE.
that follows "B" 15 a scale drawing of "A". s




' Vinot ol yoa toank the woale o tor this
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Voo o Drawing to g glven sealkw,
Class discussion will e ased to complete

thin lesson.,

o
12
S 10

LET THE STUDENTS GIVE THE
ANSWER BEFORE HAVING ANY DISCUSS=
TON, THE SCALE I8 1 To 1/2 oR
FOROBREVERY | UNITS IN THE ORIGINAL
THERE IS 1/2 UNIT IN THE DRAYVING.
BE SURE THAT ALL DIMENSION MUST
BE THE SAME "SCALE™ TO BE A SCALE,
DPAWING, 'THAT 105, THE LENGTH IN.

1 To /2 AND THE WIDTH 18 1 To
1/2,

PEOIECT t/w No, 4, DLOTDL
THREOUGH CLALG BISerssiolN WHICH :
Ol THE FIGUDRES 15 A "Goob PICTURES
OF THE FIGURE AROVE THE LINE. T0OR
FACH "cooh FIOTUREY STATE WalilTHER,
I'l. 14 LARGER OR SMALLEE Copy op
THE FIaUrt ABOVE THE LINE AND
WHAT THE SCALE WOULD ELG

NOY CONTINUE To hILCUss SCALR
AND POINT OUT THAT I'T 14 ALWAYS
GIVEN IN THE FORM OF 1 'lO SOMER
NUMBEF . TF A PICTERE 10 THICE AS
LAVGE AS THE ORIGINAL WE WILL CALL
I'tA M o 2 eory,  1F A FIGURE
15 oNFCTHIED AS LARGE WE WILL CALL
It A "1 to /3" cory.

PEOTECT ¢/ w Ne, A AND CoNTINUR
THI SAME DIsCPasTan,

APTEP SJORKING SOME OF THE
FROBLEMG ON WORFSHEET 1 ol CAN
FOINT OUT AN EAGY WAY 1o FIND AND
CHECE THE SCALE, YOl PXPLAIN AND
DEMONSTRATE HOW YOU CAN DIVIDE
THE DIMENSTON OF THE oRTGINAL BY
THE CORRESPONDING LENCTH oOF THE
SCALE DRAWING Teo FIND THE SCALE.
MAKE GURE THE NUMFRATOR 15 1, o
LOOE AT YOUR ANSWEDR SHEET ronp
FEXPLANATION, HAND OU'T LFGSON 1, .

END CLASS HERE N

BEFORE YOU HAND or'T 1HE WORE-
SHEETS FOR DISCUSSION” YOI CAN
U'SF THE OVERHFAD  GFOROARD TO
DEMONSTRATE HOW TO PRODUCE A
SCALE FIGURE, MAKE AN ORTGINAL
0N THE OVFRHEAD AND THEN GIVE ‘8HE ]
SCALE v ARE USING, THEN PRODELCE.
THE NFY FIGURE (SEE THE FOLLOWING
EXAMPLE.)
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THIS IS A 1 TO 2 SCALE, YOU SHOULD
'ALSO SHOW A 1 TO 1 AND SEVERAL OTHERS
BEFORE CONTINUING. p
PROJECT t/w NO. 5 AND OPEN THE DISCUSS
ION OF HOW TO DRAW A "1 TO 2" COPY OF THIS
FIGURE. THE STUDENTS MAY ATTEMPT THIS ON
THEIR WORKSHEETS AND THEN USE ONE TRANS_
PARENCY TO SHOW WHAT THEY HAVE DONE.
GN THE SAME WORKSHEET THEY SHOULD
—+ THEN DRAW A 1 TO 1, A 1 TO 1/2 AND A
1 TOl 1/2 COPY OF THE FIGURL.

»




i}

USE WORKSHL’EL NUMBER 6 AS AN ASSIGNMENT
! , ’ YOU WILL NEED TO FUBNISH THE STUDENTS WITH |
’ e

1/4" GRID PAPER FOR THIS ACTIVITY,

v ' END CLASS HERE

f
4. Exploration .. THE STUDENTS ARE TO DRAV FIGURES AND/OR
o DESIGNS AND THEN PRODUCE LARGER AND SMALLER!
/- _ $CALE COPIES OF THE FIGURE OR DESIGN.
CREATIVITY AND ARTTSTIC EXPRESSION SHOULD
A . ~ DE ENCORRAGED, AND SAMPLES AND, STUDENTS'
/ o WORK POSTED. '
| s . USE THE FIRST PART OF THE PERIOD TO
- | DISCUSS THE PREVIOUS ASSIGNMENT. . THE RE
o MAINING TIME IN THE PERIOD SHOULD BE USED
| FOR THIS ASSIGNMENT:

! o . . . .
; f ..
S. Sumnary & Review 8 THIS LESSON MAY TAKE MORE THAN ONE PER
’ g - OD. IT+IS A GUMMARY. OF AND REVIEW OF
| HEASUREMENT, AREA, AND SCALE DRAWING. IT
\ S MAY BE NECESSARY FOR YOU TQ MAKE-UP ADDI-
| TIONAL ASSIGNMENTS TO SUPPLEMENT IN THE
. STUDENTS LACK OF UNDERSTANDING. MAKE A
'COPY OF REVIEW ASSIGNMENT FOR EACH OF THE
STUDENTS AND PROCEED AS FOLLOWS. 2
WORK EACH PROBLEM IN THE FOLLOWING WAY:
READ THE PROBLEM OR CALL STUDENTS ATTENTION
TO PROBLEM AND DRAWINGS, IF ANY. HAVE EACH
. STUDENT WRITE HIS ANSWER AS DIRECTED ON THE:
SHEET. DISCUSS VARIOUS ANSWERS IDENTIFY
THE CORRECT ANSWER AND HOW IT WAS OBTAINED.
AT THE END OF THE CLASS PERIOD COLLECT ALL
REVIEW SHEETS. ° THERE IS NO NEED TO GRADE
THESE SHERIS BUT THEY SHOULD BE CHECKED TO
INSURE THAT EACH STUDENT IS FOLLOWING THE
REVIEW AND TRYING EACH PROBLEM.

4

1& END CLASS HERE
16 |
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Review Lecoon ‘

~

- . \

l. Use a ruler to meagure the lengths of each of these lineo.

J} 1%
nearest ‘in. ;5 ; nearest 1/2 in, // ; nearest 1/4 in. ’//
w5, 5 %
Nearest Lna s nearegt 1/2 in. ; nearest 1/4 in. ~:3
. S
- 2.. Whieh of the figures are "ocale drawings" of figure A? What 1g the ocaiéx
in cach case?
L ) | i\o
Lo ‘ : "y 3%
) | j | ;
l’[ ! NO '{ l ;*‘
'. . Cpkd kel
- - I ENE
- i I “"rl} ' 11
® ‘ EEEEE R RRE
R ‘ { ; / — ,’i
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4., A land developer made theoe mead&gemmto on an irregular plot of grouid,
o % . ~ S .
. ' R K/ ) ., °  Ina ceale drawipg he draws the
. 4oo . = ’ By 400 foot gide 16 inches lomg.
. ™, What.ceale ic he uoing?

“

- a-ﬁ‘z“ - © <

“ "‘ . . . ' ky:y‘ .
4 b ool - e o
' : k’l 336: o 1 inch = 285 feet -
e / 15. °

a . ' e
How loﬁg will the other lines in hic drawing be?
- 325 feet = |3 incheg 225 feet = 2 inches
300 feet © 1 2 inches 75 feet = 3 inches .
o e rs

5. What ic the area of cach of thege figures?

W -
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) -
. .  Topic: 'layoup and Construction
Activity l-. ) . )
Objectiveus: o C ' ) l . .

The students will divide into groups of 3 to 6; the groups will meet to
o

’

. plan their construction project.

‘

Materialo:

Noteboolk papér and pencild.
Proéedurc:

Begin with a tall on the place of this project in the unit. Emphaogize
othan this projegt‘io liﬁé a real job -and uses their previous learning in
the unit., Stresg the impofténce of mature cooperation in thd.work‘to be
done. Students should be encéuraged to form groups in which they will work

well, not necessarily with thier best friends. |

Hand out the Project Organization Sheet to all students and go over the

@

things they must do. Each student should keep his Project Organization Sheet
for the time the project rungs.

Now direct thé students to form groups. You observe the groups ac they
form and sit with the group you judge will have the greatest difficulty getting
organized. When they are organized and working, move to other groups to agcisct
them. Remember, this pr;ject is to be the students’ own; they must prévide.the

"leadership and efﬁort. Expect some to do more than otherc but be firm with
\\(dy¢§j¢szudents who are not participating. Encourage student leadership.

Students should use the remainder‘of the period to measure the thing t?ey

are going to’build and to record the measurements, on & rough drawing in prepar-:

’ . .
ation for making a scale drawing.

‘ Agsoignment: '

Get the measurements needed to make scale dravings for the project.

‘ o | 25
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Clapo Perdods 2, 3, and 4, (Morc or fe 2r dayc ot the disergooion of the ¢
feacher.)

Objeective:

To completc the ccale drgwing and ecollect the material for eonstruction,

Matcerialo:

v r m .
When the otudetno have planned the consgtruction, they chould have a goed

‘idca of the matcrial they nced and choifd be collecting ir. .

K

Proceduro:

Each c{aus‘period chould otart with a chort group meecting. %opico co.bc
divcusued are (L) What materialsc have becen obtained; what otill nceds to be
collected, (2) How arc the,sc9lc drawingo coming (What needo to.bc done teday.

Then the group members begin whatever tacks they have to do. You ghould
circulate around the réom. Partigularly, talk wigﬁ otudento who arc not part-
icipating. A bCUdent who really @oéo not have anything te do on the préjcct
max sctudy.

* When a éroup is finiched with the ogcale drawings you ghould cheek them
and approve them for construction. If the ceale drawiﬁéo are not correct or
"not adequate they gchould be done correctly before construction nginc.

Claco Periods 5, 6, 7, §, 9, 10. (@More or fewer days at the diocroooion of

the teacher.)

Objective: ' : éj?' '

. ) 14
To construct a scale model based on the scale drawings just completed.

Materialg: .

tach group will have itg own ligt of materials .and chould have collected

them. .
(5

Procedure: -

Permit groups to work at their own pace. Encourage creativity and freedom

[

‘of expression, .
20
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p ]
This is the laat activffy in this unit. Try to drrange'for public display :

ofvthese'projects and the scale drawings.

. o
» . o
a2

Topic: Stale Drawing

Activity 2. | T | o ' .

Probl&y* ‘Make scale drawing of the school yard.

-Procedure: Work in, teams of 2 or 4, Locate the boundaries of the school
. % ; . . - i
yard. %?gi* scale. Go from one corqer’to the next. Each time shoot angles | |

to key points. One member of your team can go to the next cormer with a pole

L]

80 you can sight him. Measure the distances and draw them to scale.

-

Ay
Activity 3. ° _ A .

.

Problem: Plan a sprinkllng water system for the school yard.

Procedure: Make a scale sketch of the school yard (see Job cards 5 and 6A).

L]

Plan the location of the water pipes which'will be buried in the ground and

determine where to place sprinklers. Calculate how many feet of water pipe

you will need. S
o q

Activity 4.

<> Problem: Plan a,swimming pool.

Procedure: Locate a good spogbtor a swimming pooi. Make a scale drawing of
¢

the pool and calculate how much room it will take. Make sure it will fit..

) \

25
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‘ - PROJECT ORGANIZATION SHEET
. & v .
v Group members: ' Construction Project

M 1) Trailer

——

2) Claasroom

3) Steel frame building

.
4) Small houge
'5) Other
!
(Select one) ‘
. Steps in construction: ’ .

1) Collect measurements of the real thing.-

2) Decide uvin a scale. What scale will your group use?

“ ) 3) Make scale drawings (note need for floor, all’exterior and intefior walls,

roof). ,

5) Decide on material to be used to construcg‘model; obtain material.

6) Assign exterior construction, interior construction and detail to group

”“*\l members.

7) Begin construction.

RSN
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\
. ‘ General Instructions

2}
- @ / |
1. Use of outside speakers and field trips. Schools:and. teachers
differ in the degree to which they can uge cpeakers and tajg studentg, from

' the school on field trips. For this™reason the unit ig "5¢1¥ contained."’

However, here are some suggestions for interesting activities whith will

contribute Witerially to the unit.
- A. Contact a union local. Ask for a gpeaker on apprqntice programg.

' The Plasterers and Cement Magon's Union would be most apprapriate.

-1t
A

A& | B. Have a journeyman cement mason gpeak to the classo an his

o

occupation.
- [ 2

- ) C. Visit a construction site where cement work is being‘doné or

visit a readi-mix cement plant. -Be sure to have prior approval for
thiaxactivity and have someone avg%lhble who can ex?lain what's going

2 ) on!

2. The "read it in clabs" feature. The students pages are presented

o as a connected narrative., Problems grow out of the narrative. This gtory
. i8 to be read in class and, as problems conIIe up, the students stop and work
these out, Each day normally will end with a problem set. There are also
discussion que;tions within.the story and these should be treated during
class time as described in item 3 below. This "read it in class" procedure
should be used to contribute to the students growth in reading skill, also.
The narratlve is designed tSJbring'up mathematical ﬁroblems ag they
- might arise on the job, to foster desirable attitudes toward employment, |
to preseniq;ﬁalistic employment information, and to give the students a

focus for discussion of questions related -to careers. )

3. The "discussion question' feature. Ther'e are a number of questions

for discussion. These are marked by an ¥ on the dividing line. These i

questions point up ideas related to mathematics,and careers. When you reach
each such question spend some time getting students to think and tell their

\deas and opinions.

4. The "Daily Problem" feature. Almost every day a verbal problem or

"gtory problem" will be ‘encountered in the material. This contact with

Q verbal problems on a daily basis will help t:o overcome students fear and
dislike of such problems. Time should be taken in class for (1) students
to work independently on the problem and (2) for group discussion and

ERIC ~ - 2 30
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‘ . Y
| . presentation of various golutiong. /j :
) 5. The "IY'o a Rip Off" feature. Many students enjoy puzzles and
. problems of a mathematical nature. They may enjoy this aspect of mathematicgo

( more than the regular class work. A probiem such as that ig presented every
two or three days, located at the bottom of the page o the student cane®
“"rip it off" and take it home. Class time should be opent on these problemo

after students have worked on them, taking about one half Hour for each such

.& . problem. ' .
}

6. General Review of Underlying Mathematical Processes. (GRUMP).

Grump's are ghort computational assignments given several times each week

to prevent forgetting of computational skills,

!

7. Mission Incredible Assignments. When an asgignment involves work

outgide the gchidol or when only one or two students are needed to do an
asgignment, such as conhstructing a demonstration, the assignment is optional
for extra credit. It is frequently important to have at least one student

do each of these assignﬁenta because the information collected or the demon~ |

stration constructed_wfil contribute to the class activitiesg.

Materials Needed

['g

Lessons 3 and 10: 200 1 inch cubical counting blogks.

Lesson 4: Scissors and transparent tape. (10 of each)

k=]

Lesson 6: Scissors and transparent tape (10 of each) and a volume demon-

stration set with water or sand. %

e

L o | 31
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. Apprenticechip: Learning
. To Be A Cement lagon -

1,. Apprentice Program .

Sam Jackocon wanted to enter the building trades
and thought he would do %Zeu, in ccment work. He liked

outdoor work and he had done some cement work with

LY3
o

ENCOURAGE THE STUDENTS TO-
DISGUSS THESE QUESTIONS, .

his father and enjoyed it. How important ic it to

3

s

- 1like the work you do? Do many people you know like ‘

their work? How does “"liking the job'"compare in :

«s
1Y

importance to the pay from that job?
He learned tha}la journeyman cement macon work=

$7.35 per hour. An apprentice FIGURE APPROXIMATELY CORRECT
FOR SKILLED GONSTRUCTION
WORKERS, FEBRUARY 1974,

ing in Atlanta earne

earns $3.67 per hour to ‘start .and advancés as follows:

Time on Job % Hourly Rate
0-6 Months © 50% $3.67 ’ " AGAIN, THESE FIGURES ARE
. 1-1 1/2 Years 65% .78
11/2 - 2 Years 75% 5.51
2 =21/2 Yearq , 857 .25 ‘ |
2 1/2 - 3 Years 95% 6.98 . O
2 or More Years 100% §7.35 ,f

Complete the table. The percent figure is the percent ALLOW 10 MINUTES FOR THE
STUDENTS TO WORK. REVIEW

of\tpe pay of a journeyman cement magonm, $7.35 pgx PERCENT IF NECESSARY

hout. o, 9
Sam found out that there igs a waiting l4st for

entry into the Plasterers and Cement Mason's Union .

Apprenticeship program. He wrote for information and WHY WOULD THE UNION PAY
APPRENTICES? PROBABLY TO
AJTRACT GOOD WORKERS TO THE
g E.

MCOURAGE THE STUDENTS TO
f %scuss THESE QUESTIONS.
PRENTICESHIP 1S AN AVENUE
¢ 7O ENTER MANY TRADES. STUDENT
TSHOULD KNOW ABOUT THIS
POSSIBILITY.

END CLASS HERE

had his name put on the list. He would receive

$50.00 per week for 6 weeks while going to apprentice

. school and then go through 3 years of "0JT," On the

Job Training, at the pay scale shown above.

Would you do what Sam is going to do? What

s

. are the advantages and disadvantages? What is

the purpose of an apprentice program? “




2. Constructing Cement Forus
Sam began his first day of "0JT," On the Job

Training, with a small cement contractor.

(4

He worked

alongside the owner and a journeyman cement magson.

A "journeyman" is a gkilled worker who has completed

training for his trade. The contractor was himself

a journeyman mason. *
The job they were doing was to pour a driveway

“and the slab for a garage. The blue print looked

o

like the next page. Convert the dimensions given on
the blue print to feet. The gcale is }, inch = 16 feet.
Sam was to figure how much wood they needed to

¢

construct the forms. They would need to form up the
drive, the garage and the extra circula part
éeparately. The "'perimeter" of a chape is the
distance around it. Calculate the perimeter of the
driveway and the garage.’

Now calculate the perimeter of this part:

\

. cumference (distance around) a circle is close to
3.14 times the diameter,
16 FT.,

80 the circumference is

50,24 FEET .

only 1/4 of that is actually part of the job

It is part of a circle.
What is the dictance a-

round a circle? The cir-

15 disTancé
ovound

The diameter is

However,

because that pilece is a quarter circle. Now,

what is the perimeter of that part?

PERIMETER OF IS

8 FEET + 8 FEET + 12.56 FEET = 28.56 FEET.

A
Now, find the perimeter of the shaded figures on

the blue print.

33
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_GIVE THE STUDENTS TIME TO

[ Ciccumterence

GIVE THE STUDENTS TIME TO
CALCULATE YECRE., REVIEW IF
NECLSS/ARY THE WORK O SCALE
ARND USING THE SCALE TO FIHD
A LENGTH.

GARAGE: 80 FOOT PERIMETER
DRIVE: 176 FOOT PERIMETER

YOU WILL HAVE TO DO SOME CAKG-
FUL TEACHING HERE,

LEAD THE STUDENTS THROUGH
CALCULATIONS HERE,

WHEN YOU GET HEREg LET
THE STUDENTS WORK FOR
A WHILE TO TRY TO FIND
THE FINAL ANSWER.

END CLASS HERE
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MISSION INCREDIBLE:

This 15 your mission, should you choose to accept it,

COOOM.P.

o

Concrete Mason
Follows Lesgon 2

Phone your

local cement dealer, the people who have the "cement mizer trucks." Agk

them how they sell concrete and the cost of concrete, Go to a local -

hardware or building supply otore where they sell "sacrete" products and

f4nd the cost of a sack of concrete mix.

Huw much concrcte will ond

sack make? Bring this information back to claco.

Moot concrete company sell concrete by the "yard"

meaning one cubic

yard. Construct, in onc corner of the classroom a "cubic yard." It

is a cubé which 1s one yard lony,
wide and high.

3

ey [

4

b,
/P ?QQK

1 yard

.

&y

\t\ .

s \ ~
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o
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,
Y

o
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~
~

Call a cement work contractor or a general contractor and acgk him®

how much a cement finisher charges to finisch a driveway.

"by the foot." What does that mean?

30
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3, Volume: Dimensions in the same units

When the forms were oet, the eontractor decided
that there was time to pour the glab for the garage.
Sam was to figure how much cemént, in cubic yards,
was necded to pour the olab. Sam nceded to review
the way to find the volume of an object. Let's look
at an object 3 inches wide, 5 inchen'long and 4 inches
high.

r

3 {uches

How many 'cubic inches" are in this first layer?
How can you find this?

S

P

/

- 7
—

\
\

.
\

: \\\\

ANANAN

A
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L~
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4 inches

3 1inches

‘&
MATERIALS: &
BOX OF 100 ONE INCH CUBICAL
UNTING  BLOCKS.

MAKE 'THIS ON YOUR DESK, USING
THE INCH CUBES, STARTING WITH
THE FIRST LAYER.

RELATE THE PICTURE AND THE
FIRST LAYER OF BLOCKS ON
YOUR DESK.

15 CUBIC INCHES

BY COUNTING WOULD BE ONE WAY
BUT MULTIPLYING 3 X 5 IS
BETTER.




How many blocks are in cach laycr? How many
~ blocks are in all four layers? How can’ you find
the number of blecks in the whole schape?

Problems: Pind the number of cubile unito in eaeh
of these shapes.

@

Length Wideh Height Volume

1. 7 in, 4 dny 6 in. 168 CU, IN.
2. 12 in. 5 1in. 8 in. 480 CU. IN,

3. 6 in. 6 in. 15 in. 540 CU. IN.

4. 8 1/2ft. 5 1/2ft. 4 ft. 187 CU.FT.
5. o6 2/3ft. 1 1/2ft. 8 ft. 80 CU.FT.

6. 12 3/4ft. 5 ft. 1/2 £t 375 CU.FT.

7. 21/5 ft. 1 3/4fr. 8 ft. 304 CU.FT.

8. 13.2 fn. 5.1 in. 7.4 1h.  498.168 CU.IN.
9. 18.5 4n. 6.2 in. 5.7 4n.  653.79 CU.IN.
10. 8.4 in. 3.5 in. .5 in. 14,7 CU.IN,

4. Dimensions in volume: mixed units,

Now, let's look at gome problems like the slab
of cement. Moot of the time a olab of cement will
be given, length and width in feet, depth in inches,
and the volume needed in cubie yards. Remove the
last -page from this unit cut out the figure and
"fold it up and tape it as the teacher directs. This
i how a slab of cement 1 yard x 1 yard x 4 inches

would actually look.

N~
NOTE: USING THE SOLIDS
MADE BY THE STUDENTS,
WORK SEVERAL
MORE SUCH
PROBLEMS, ~ . <
LEAVE 3ft. g 3ft.

4 in,

TI‘EM[
ON A

TABLE FOR STUDENTS TO USE IF THEY WISH

- CUBIC INCHES, FEET, YARDS,

3 X 15 BLOCKS IN EACH LAYER.
4 LAYERS SO 15 X &4 = 60
BLOCKS IN THE WHOLE THING,
3X5%X4 =060

LENGTH X WIDTH X HEIGHT =
VOLWME OR V = L X W X H.

DO SEVERAL MORE EXAMPLES USING
THE CUBICAL BLOCKS TO ILLUSTRA
THIS PRINCIPLE,

BEFCRE WORKING THE PROBLEM,
EMPHASIZE THE UNIT OF THE ANSW

ETC . - "/“‘

3

C.

END_CLASS HERE

WHEN THE STUDENTS HAVE FINJSHE]
THESE COLLECT 16 OF THEM, ON
YOUR DESK MAKE A SQUARE OF THE
16 SOLIDS. EXPLAIN THAT THIS
SHOWS/A 12 FT. X 12 FT. SLAB, |
4 IN, THICK:

STOCK 9 TO SHOW 1 CUBIC YARD
AND THE REMAINING 7 MAKE "'ALMO
ANOTHER CUBIC YARD, ASK "'HOW
MANY CUBIC YARDS OF CEMENT IN |
THIS SLAB?'" ANSWER: ALMOST
2, EXACTLY 1 7/9 CUBIC YARDS.




w2

‘ \

Sam had to work this problem witﬁout a model
of the slab. Ille said:

V= 1 x w x h-
- 12 ft, x 12 ft. x 4 in.

‘w4 yda., x 4 yds. x %‘yard

- 36 eubic yards .

= 15 eubie yards

Problems, Find the volume in gubie yards of cach
of these ‘glabs. Follow the form ab@véf Conotruct

these shapes from the solids you made 1f you want.

1l v o h ‘ Vol.
1. 12 ft, 9 ft. 4 in, 1.1/3 CY.YDS,
2, 15 ft, . 6 ft. 6 1in, 1_2/3 CY.YDS.
3. 30 ft, 12 ft, 4 1in, 4 4/9 CU.YDS.,

4o 22 £r. 12 fr. 6 1in. 5 CU.YDS.

5. 51 ft. 36 ft. 9 1in. 153 CU.YDS.

6. 12 ££. 10 ft. 4 in. 1.13/27 CU.YDS.
7. 28 ft. 15 f. 6 1n. 7_14/18 CU.YDS.
8. 120 ft. 84 fr. 9 in.  .280 CU.YDS.

5. Cost of Concrete
Sam was ready now to find out how many "yardg"

of conerete would be needed for the floor of the

garage. The garage is 20 ft. x 20 ft. and A;inches

thick. Find the number of cubic yards required.
~
»

A=

IN WORKING PROBLEMS LIKE

THIS WE (1) WRITE THE
FORMULA, (2) FILL IN THE
GIVEN DIMENSIONS, €3) CONVERT
TO YARDS AND (1) MULTIPLY.

.
b '
)

AT THE BEGINNING OF TOMORROW'S
LESSON IT MIGHT BE A 6OOR |
IDEA TO DISCUSS THE “REALITYY
OF 'THESE ANSWERS. CEMENT
MASONS WOULD NEVER ASK FOR

1 13/27 CUBIC YARDS. THEY
WOULD ALSO RATHER BE LONG
THAN SHORT ON AN ORDER,

END CLASS HERE

<
it

LXWXH
20 FT. X 20 FT. X 4 IN,
6 2/3 YDS. X 6 2/3 YDS, X |
1/9 YD,

= 0} 76/81 CUBIC YARDS.
GIVE THE STUDENTS TIME TO WORK
THIS OUT.

AR TE G A Rip Off et e A A AU A N A A AL N A NN AN AN m e

Drawing a figure without lifting your pencil or tracing over a line you have drawn

is easy sometimes ... and hard sometimes,
s

(Easy) * (?)

3é3£$

(?)




Sam's calculations gave him the "exact" answer,

'but, to be safe, he should order a little more than
. he needs. Why?
' - If you werc Sam, how much concrete would you
\ order?

How ,much would that much conerete cost? You
may use the cast per cubile yard which the local
concrete companies clincrge or ack your teacher for
a cost figure,

For each of the ‘concrete shapes (problems 1-8
in the last lesson) find the voelume of concrete you
would order and the eoat. Uge whatever price you'
have been using.

Vol. Order Vol. Coot
1.1.1/3¢u.v0.  1.1/2 cu,YD. $33.5%
2,1 2/3¢V,¥0. 2 44,70
3.4 b/9CY.YD. 35 111.75

4.5 CU.YD, 5 1/2 122,93 “%“‘;&}
@ s oww. 160 3,576.00

6.1 13/27CU.YD. 2 4470

7.7 14/18CU.YD. 8 178.80

8. 280 290 | 81,50

6. Review of Arca Formulas,

Pind the arcas of thése figures.

36 Q. IN.

2t _SQ.FT.
6 1n. 3 fr. \
8 ft.
R . &
4.3 ft. '\
;g";.‘-: 4 , 2% 7/12
‘3£to * ' Zzin. SQ' r\x'
' 9-25 in, \

39
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YOU CAN ALWAYS THROW A'LITTLE
AWAY BUT IF YOU ARE SHOKT THE
JOB MAY BE RUINED.

5 YARDS VOULD BE VERY CLOSE,
5 1/2 PROBABLY BETTER, 6 MOST
LIKELY TOO MUCH. HOMEVER,
NO "HARD AND FAST' RULE MAKES
ONE ANSWER RIGHT OR VWRONG.

$22.35 PER CUBIC YARD OR USE
THE LOCAL COST. GIVE THE
STUDENTS TIME TO FIGURE.

THE "™WOL." COLUMN SHOULD BE
TAKEN FROM THE LAST LESSON.
IT NEED NOT BE RECOMPUTED.
THE "ORDER VOL." IS THE
NMBER OF YARDS TO BE ORDERED. !
ANSWERS MAY BE DIFFERENT .AS
THIS 1S AN ESTIMATE., THE -
COST FIGURES ARE COMPUTED
USING $22.35 PER YARD AND THE
"ORDER VOL." IN THE TABLE.

END CLAGSS HERE

BEFORE ASSIGNING THESE PROBLEMS
TO THE STUDENTS, REVIEW THE
FORMULAS FOR ABEA OF:
SQUARE: A = g

RECTANGLE: A = 1 x w
TRIANGLE: A = 1/2bh
PARALLELOGRAM: A = bh
CIRCLE: A = 7r’m
DISTINGUISH "HEIGHT" OF A
FIGURE AS THE HEIGHT MEASURED !
PERPENDICULAR TO THE BASE.
SHOW HOW COMPLEX FIGURES MAY
BE BROKEN INTO SIMPLE PARTS
AND THE AREAS ADDED. .ANGLES
SHOWN WHICH LOOK LIKE RIGHT
ANGLES MAY BE ASSUMED TO BE
RIGHT ANGLES. EMPHASIZE
SQUARE UNIT.




3

2.3 ft. | 8.7f¢.

' 2.3
SR fr.
5 ft.,
4 ft,
’ $
7.3 tt. 8 1n.
® J
6.1 in, »
17 ft. 9.4 in. 0

7. Three Jvolume Formulag.

Carefully take the last 3 pages from this unit and construct the models on tha

pages. There ar# three different, but related volume formulas for these 3 ghapes.




@
- 13 ft._
,,  | R
: d A w/)/; ft.
‘ 4 ft,
, V=Axh
’ <

4

In each case the volume 1s found using the area of the base and the hedght.
- 1f the figure isségﬂgectangular solid" the volume is area x height. If the figure

rises from a base to a line, shaped likg a wedgey the volume is %ux Area x height., ;

: *If the figurq rises to a polnt, the volume is % x Area x height. Calculate the

volume of each of these three models you have constructed.

""- la V=’Axh=85Q-FT-x3FT. HZL*CL;.FT.

&

2. Vulz'xAxh=1/2‘x85Q.FT.x3FT. = 12 CU.FT.
.- : é ‘ '
- 3., VaixAxh=2%3 x8SQFl.x3FT. =38 CU.FT.

k=




/ )

4 1 3
. . , -
Find the volume of each of these, First choose IF YOU HAVE A VOLUME DEMON-
the proper formula STRATION'SFT WITH PLASTIC
. ‘ ' SOLIDE WHICH CAN BE FILLED -
; WITH WATER OR SAND, USE IT -
: HERE. USING THE MODELS
#1 CONSTRUCTED BY THE STUDENTS
f/”,,/'f . IT IS EASY TO SHOW THAT TWO
_ : » LIKE #12 CAN FIT TOGETHER TO

" MAKE ONE LIKE #1, SO #2 =
1/2 OF {11, IT IS NOT EASY '
TO SHOW #3 IN THIS WAY, -
VOLUMNS : ~
1. 84 CU.FT. g
2. 24 CU.FT. -
3. 40 CU.FT.
4, 36 CU,YARDS
5. 48 CU.IN./
6. 27 CU.FT. .

. _ A of base =
18 sq.ft.

6 in.

]

3fe. * . | S

.3 ft.

8 in,

END CLASS HERE

AnTIt's A RIp OFff A A~ A N A AN TN N N N A N AN A e

-

-Look at your model wedge this way: Now look at the wedge

this way:
.. Is the formula
3 in. . . the same?
T 2in. Is the volume
’, 2 in. . the same?
. ) 4 in. 4in, 3 in.
' Vel{2AXh=1/2X8X3 V= AXh=6X2=12CUIN.
4 , =12 CQU.IN. | ) ) |
o J | 42 g
|
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g, Plane Surfaeces, .,

. When the cement wag delivered and poured in?o
the forms, Sam helped thé journeyman cement mason
level it. Then the j?urneyman used a float and
trowel to produce a cmooth surface.

. Making a ourface ¥lat and level ig very
important, as you might guess. A flat level surface
is called a plane. When the forms werc set, the

. contractor was careful to see that the sides were
parallel, 1like thig:

T S T SRR S S

“ These 'cides -+

) R
« \ pa?allel. -
“ ->

Always the same distance
+ ¥ + 4 ¥ ¥ +

%

Two lines, or two sides of the form are parallel
if they are always the same distance apart, like
straight railroad tracks.

When two sides of the form are parallel a
straight board resting on the forms will smooth
the cement into a level flat Su%ﬁace.

7= IMPORTANCE OF PLANE SURFACES

THE IDUA HERE 1S TO SHOW THAT
2 PARALLEL LINGY DETERMINE A

PLANE AND THAT TWO INTERSECTIL
LINES DETERMINE A PLANE, . -BOTI
THESE PRINCIPLES ARE USED TO

LEVEL CONCRETE IN A FORM.

, :
A BOX OF SAND CAN BE USED AS ;
A NICE DEMONSTRATION OF THIS. |

THE BOX IS LIKE THE FORM AND
THE. SAND LIKE THE CONCRETE.

LEVEL THE SAND BY MOVING ‘THE
STICK. ENCOURAGE THE STUDENT!
TO DO THE "MISSION INCREDIBLE!

FOUND AROUND THE ROOM AS
FURTHER EXAMPLES OF THE

IN CONSTRUCTION.

!




C.0.M.P,
Cement Magon
- Tollows Lescon 8

' . MISSION INCREDIBL. pooe N

-~

This 1c your miggion, should you choose to accﬁpt it: to make a model

to show the class how concrete ig leveled in forms,
Obtain the following materials: a large shallow box, 10 feet of wood

about 1 in, x % in., glue, dry sand (a shoe box full is enough). Make it

lik% this: ’
e x

/-"

Glue an 18 in, x 12 in, Woed)  iTer nt

rectangle of wood to

the bottom of the box.

4 14

o

v

A .
u

, ’ /
Use remaining wood for a "leveling plank," ]

Jecks Lire

. . Tivis

/

-




. 1. 35 x97 o 3395
2304 + 608 + 1903 =

e

fc'a A Grump (Round off all decimals ro the nearest
hundredth.) .

2.
3

4.'

5.
6.

7.

8.

9.
10.

9.

man uses the float and trowel to produce a smooth
surface.

cost of the job he figures from 12 to 15 cents per

437.8 + 12.4 =
1’ 2
2324’53‘3' 8
9.68 x 5.4
3 1 11
- %= g

1
6

143 = 13 = 257

7%9.3x42¢

2 1 _ .9
8 . 15 o 72
53 = 15 = 345

43-7 v 129n1‘ =

49.50
35,31

52.37

2734.20

0.34

Cost of Cement Finioching

When the concrete hag been leveled, the journey-

square foot for cement finighing.

When the -contractor is estimating the

Go back to the

bluesprint and figure the cost of finishing the

eoncrete dqivewayiand garage floor. Uge

per square foot as the cogt.

END_CLASS HERE

¥

FOR THIS LESSON USE 15¢ PER
SQUARE FOOT OR THE LOCAL FIGURH
YOUR STUDENTS GOT IN THE .
"™MISSION INCREDIBLE" ASSIGN=
MENT. ‘

TELL THE STUDENTS THE FIGURE
&~ TO USE. ALLOW TIME TO COMPLETE
THIS PROBLEM. THE AMSWERS ]
GIVEN USE 15¢ PER SQUARE EOOT.

Area Cost
" Garage Floor 400_S0, FT, $60,00
Quarter Circle 9 |}50,24 SQ, FT, 7.54
Drivewaf 912 SO, FT, 36,80 \

Calculate the area of each of these shapes and

then the cost of finishing them if they were'poured

in concrete.

>

AN

45

43




A = 2945Q.FT.

|
COST =.54h,10 |14 £C- |
21 ft. C31fe. |-
® | = 6515Q.FT}
COST = $97.65 l
|
|
: 1
{ 42 ft. :
I .
= 176.6350\FT.
15 ft. . = 170 SQ.FT.
10 fr. 05T = 50

= $26.50
-l

17 ft.

-

12 ft.

= 194,24
COST = $29.14

'10. Foundation For A Houge

Sam's next” job was to pour a foundation, a

The ghape of the!
he

house was marked with otakec on the ground and

"footing," for a small house.

excavation was done by a man using a pbwer shoﬁel.
Why 15 so much more work done by power equipment
Some people say that using power equipment
What do you think?

The foundation of the house was to be con-

now?

cuts down on jobs.

structed following the blue print (next page).
When the forms are congtructed the volume m t be
To
figure the volume, imagine cutting the foundation

determined approximately in cubic yards.

-~

ANSWERS GIVEN ARE FIGURED
AT 15 CENTS PER SQUARE FCOT.

Wy

END CLASS HERE

MATERIALS: 2 BOXES (200) CUBIG
INCH BLOCKS* FOR CONSTRUCTING
MODELS FOR DEMONSTRATION,

POWER EQUIPMENT IS5 USED BE-
CAUSE IT 1§, CHEAPER AND" FASTER

THANIyy FAUBOR . SOME "JOBS ARE
LOST dg @RS, ARE CREATED.,
NEW JOBE, ARE GENERALLY MORE

TECHMIGAL [HAN THOSE LOST.

CONSTRUCT A "FOUNDATION LIKE"
SHAPE USING THE CUBICAL INCH
BLOCKS. TAKE IT APART TO

<

into blocks. /

t 4

]SHOW HOW THIS WOULD BE DONE.

Za

— DI

' “ 16

s

/7




“ SkeTcH

BIVEPRINT

Fret, THICK

)
24fr —>

: \;' v T IN. THIck
<Yt < 36 ft e e ey
. r
4ft.

Y’Scue: [in= 8fe | o

Do NOT SCALE THICLNESS,

s 47
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- Uhat are the dimenglons ef caeh bloch? PNSHERS MAY VARY HERE:
Short sides 1 = W e h o o - CUT THIS WAY
.@mg aldes 1o v = he v | —— ‘
‘ 5 82, vs= . s UPT,
tow calevlate the velume in cubie yardo of conerete 5.5. 1 A’i w= 9 IN, h' wT
IS o S50 .y =3 N
needed to £21) the cement forn., Yould you order 1.5, 1 BQZFT" v e 9 IN, .

cxoetly that amount? How mueh conercte would you.

order? llow nueh would that much eonercte cost?

CUT THIS WAY

ValXwvih ¢
L
SHORT SIDE = 8YDS. X 31D, X 0. = 2§CU.YDS. \
o L
LONG SIBE = 11305, % Y. X 1. = 38cu.vs, 5.5, 15 225FT., v = 9 IN,,
NOW, 2 OF EACH GFF THOSE b= b FT,
¢ gk e 68 R .
R 1.5, 1= 36FT., w =0 IN,,
SRS X 3 2 b BT
AN (S . h=fF. ;
| 13 CUBIC YARDS.  BUTTER ORDER 135YES. OF COURSE THE VOLWME WILL BE |
. ‘ THE SAME IN EITHER CASE.
$22.35 % 13.5 = $301,73 ' ’

GIVE THE STUDENTS TIME TO
FINISH THE CALCULATION OF THE
. VOLUME, -AND THE COST. a

Here are three more foundations. Find the

volume of each one in cubic yards and estimate the

quantity of concrete you would order for each - -
one,
WNATE'G A BRI OfF 0t Lrms o % o N e s i o v h s s A A T T AR
&~ Corner point: Vertex, V. What do you know about that?
~——2 gides meet: Edge, E. Try some other solids!
& Flat surface: VYace, F.




’ v

GoRo UM P,

3 = :ji‘:g)a “ f:z e ﬂf& r31 < 2: 7,,._9;,
. 33 = 21@ li3 2 g %% 15 @ 55
7, )L KR
N T I U R Sl V. /
g 5
: o [
/ =6 fe.
13 cu.vos.
|
. ' A (ORDER 133, OR
(wallc 6" thick) 2 W CuDs.)
W |
¢

G 36 €€, Y

Z

: /"6'-3131;.

13 CU.YDS.

(walls 9" thick)

AN _—
o (ORDER 135

P

4

—— 495 fr.

~

78

(valls 4" thick) -

A 14 gt ———}

7

é~2 ft.
, 282

QCUOFTO g

g’ 1 CU.YD,, ORDER
® ’ 1 \

15 CU.YD., E

A BIT MORE THAN

W

/
STRONGLY ENCOURAGE 5 OR 6
STUDENTS TO FORM "'TEAMS" TO
DO THE '"MISSION INCREDIBLE"
ON THE NEXT PAGE., LESSON 11
1S BASED ON SEVERAL STUDENTS

DOING IT.
Vel

END CLASS HERE




GIQOM.P ’
GCement Magon -

. MISSION INCREDIDLE

This 4o your niocion, if you chooge to aceept it: You are a eccment
contractor and ;,r@u are bidding on the cement worli for a mew oubdivicion.
There will be 10 h@ua(‘;o but the eement work for' each will be the same.
Prepare your eotimate \@KJ folleows. Thio job will take about 20 days, one

working nonth. 4 N\ .
/
. =1, Concrete 270 _ yards @ _22.35 per yard: _$6,0%4,50
2. Labor (unchilled) $100 per house: $1,000.00
3. Labor (cement finioheri J15¢ por  foot: $1,581.30
o 4 Profic 30 u. | 52,584 .74
ACTUALLY 263.b Total Bid $11,200, 54

BUT CAN'T BE
THAT EXACT.

12 ft, =) |

A
o 272717 T T LTI LTI ZT] A
/ . 4 Patio, Drive CUBIC YARDS
Foundation=) [/} CU.YDS. IN FOUNDATION / ‘;’Igb‘;‘:lg gre IN SLABS = 13.01
1 Vv = 13.33 /| thick,
375 fect ; /| fintohed.
: / , i
i % // V
' 24 feet / /
4 feet high Ll L L l;///f//////j/////‘
9 inches thick A : 72 ft.
6 f;: walk 3:fc. '
A ‘
‘ A = 63 SQ.FT. Drive 4
- A = 864 SQ.FT].
Submit this bid to the '"general
contractor," your teacher. . \/




11, Opening The Sealed Bids
Several bids have been recedved from cement
.canumctom for the work on the new oubdivision.
At this time the general contractor will now open

-

~ the bids and award the contract.
| What is the purpose of having "bids" for a job? **
Why are these hids kept seeret? .o
When each bid has been opened and the bids
listed on the board, work out the "eost" for each\}’
item.

Coct for conerete
\ Cost for ungkilled labor
Cost for finishing
Total Cost

FOR ANSWERS TO THESE QUESTIONS LOOK AT TEACHER'S
COPY OF THE MISSION INCREDIBLE EXERCISE.

.llow do the bids cempare to the total coot? Are any e
, ' bids actually below cost? How did that happen? 5
What pcrccnt profit is reagonable for this job?
Remember that- the contractor will work one month
on this job and take g big rigk! What should he
make in “profit" for this?
. Congider cost, the contractors salary, and

profii‘:,,yhat is a "best" bid?

GRUMP ‘
43.2 19.73

x 1.4 - 4.94 80.221
60.48 14.79 3.7/ 296.82

12. Volume of Foundations Which Are Not Level.
Sam found that pouring a foundation for a house
on a hill was different! The volume of concrete

| ‘xeeded was not as easy to figure. Of course the

BIDS MEAN THAT CONTRACTORS
ARE COMPETING TO BE "LOW
BIDDER' AND GET THE JOB. IT
WILL MEAN LESS COST FOR THE
GEKERAL CONTRACTGR AND MORE
PROFIT., THE BIDS ARE SECRET
S0 ONE CONTRACTOR CANNOT
UNDER CUT ANOTHER BY A SMALL .
AU, :

!

NOW OPEN THE BIDS AND POST
THEM. ON THE BOARD WRITE
THE NAME OF EACH BIDDER AND
HIS ''BID."

WORK OQUT ON THE BOARD THE COST
OF EACH ITEM, LETTING DIFFERENT
STUDENTS DO VARIOUS PARTS OF
THE CALCULATION.

o i

A CONTRACTOR RISKS ACCIDENT,
BAD WEATHER, POOR WORK WHICH
MUST BE DONE AGAIN, RISING
PRICES AND OTHER PROBLEMS.
IF HE ESTIMATES "TOO CLOSE"
HE WILL LOSE HIS TIME AND
MONEY,,

LET THE CLASS DISCUSS AND
DECIDE.

END _CLASS HERE




bouge has to bo level ...

e
1]

i

/ -
LIEE
FTS e
THIS -
Found &i@n :
/ «/a,—l el
/ ‘I
Pl P
» <@ 2
Tho foundation for this ‘houce might look like this
4 e R e e
¢y22 [:”’ and, 1if you
o — ; Let took 4t apart, , .
% like thig
. 9 in, thiek °
<y ’ } =
V\\\/
L >
r
. (1 like thic)
(2 1ike thic) X (1 like thio)
Sam found that the volume of the end blocks
( [jji ) ac hard to caleulate. Then he found that
he could think of it like this:

(Block is 9" thick)

rectangle

— e, —




. - y

] . A ' i
} 'I.'héﬁ the volune formula V = Ah (arca z height) . THE STUDENTS WILL PROBABLY
o ’ NEED HELP AND FURTEER EXe=
| could be used., The arca could be divided into a éLANATION]ON THIS PROCESS.
@ :cctansic ond a triongle. Caleulate the aven of WORK THROUGH IT WITH THEM,
the rectangle:
A=l ¥Xws 8YDS. X %YD. s 10% $Q.YDS, . ’

[~

Now, the area of the triangle:

I PR | Y o el
A= 2bh =5 X 8YDS, X 5YD. = SgSQ.YD.

Total area: 16 S0. YDS. '
height é_XD. (9IN.)D
Volume = A x h
16 5Q.¥D. X { -
4 CU.YDS. ,

43

4

Volume in cubic yards = - 4

Now complete the calculationsg for the other

cideo:
Short Side ’
. Volxwzxhe= 12YDS. X %YD. X r,];'YD. = 4 CU.YDS.
, .
/
Tall Side (
i Volxwzxheo 12YD. X %YD. X %/z 8CU.YDS.
Two Slanted ocides ,

(WE FOUND 4 EACH, SO 8 CU.YDS.)

- Total: f
‘1«':-' 5
GRUMP ;ﬁiff@%f' _

_ 421 7 8,356 29
3 3596 . -.2,178 x 43
285 . - N
AR 6,178 1247

+ 9571 ;"’ ‘65’1 * 6“

13,910 /¢ . 1/ 27,968




v 6 0 Here i R L I 2 LIEE THIS, LACH 5,625

£

* 4 amnmwvwm- a .
g Vv 5 11,25CU.VD.
\\.__\ l .
1 LIFE THIS |
{ o e V = 10.5CU.VD. ;
I LIKE THIS
[==:=”=x:*”' Ve 7.00U,D, |
e e 20.75CU,YD,

GRUER 30 CU.YDS,

ALl bLloela arc 9" thich, Tind

Velume:

.V@lumo to be ordered:

Coot: _o - END_CLAGS Wil

13. Small Job Yerl.
Sam does omall jobo when he has opare time or when  USE LOCAL PRICES OR THE

bugineos 1o olew. For mect of these jobs he buyg FOLLOWING ; ' 1
\ ! \\681:-8. FOR $1 .69 MAKES TZ’CU. FT.
bagc of eonecrete mix and ;mixes it himselX¥. What Oﬁ\QOLB. FOR $2.09 MAKES %CU.FT.
‘\ .

did your "migolon fncredible" team f£ind out about

. the eoot of bago of concrete mixn? \

fow Noco the coot of ebmerete in bags compare to THIS 1S A FAIRLY COMPLEX

: PROBLEM\  LET THE STUDENTS WORK
‘ w ON IT DISCUSS IT. YOU |, -
Cost in bago $91.26 CU.YD. . LEAD THE RISCUSSION,

Cost from truck _$22,3%5 CU.YD. :
(Is thete any other reacsom for prefering the comcrete ANSWER GIVEQ\{E BASED ON

¥

the cost of conercte delivered by truek?

©

be deldvered by truck?) : $1.69 PER SCU.KT,

2 \
\

A\

Samﬁéharged $25.00 to make a base for a bird

*

bath. The base 1g ghown here:

, ‘ 2 fect in diometer.

-~ <— 3 inches thick

52 54




ey . - , .
ié .v For til'is job he provided the concrete, which he -
s . mixed himself from a bag. How much concrete did

‘ 1 v:.'xe need and what was his profit for that job?

| He charged $35.00 for patching some. cement
Q%tairs. Patching work "does not use much concrete,
but it takes a long times He used\%/Z b;g of\cgn;
crete mix and worked 4 hours or the job. How much
did he make per hour? | g

o

CRUMP
_ . ) ,
Bx13-_ by
5% 2-]2-' = 2"1;
3 - 1
3Z (\ R 53
""“2% . : .- 2% 5
19 - 11 )
T 25, -

a ‘. 14. _Summary =
: =y How did Sam get stirted in his trade?
. He had to go to Atlénta~and be an apprentice
. for 3 years. Why? ‘

,a What are the advan;ages 6f spending a long
‘apprantigeship learning a trade? Whét are the
disadvafntag@s? ' ‘ | ‘ “.

What will Sam earn as an apprentice? Cgquld
you éarn more in a "regular job?" What does Sam
-+ expect to earn eventually?
& When Sam finished hié apprenticeship he could
stay in a large city or he could move back to his
home to;ﬁ. Which wquld“'you do?

Would ycu do what Sam did?
p :

-

.
B oo
3
.
.

C

e
LA
W <

P

[ ‘
. 3.14 SQ.FT. AREA .
3,14 x‘% FT. THIEK

= .79 CUFT,

* HE NEEDS 2 BAGS. @ $1.69 = $3.38
PROFIT $21.62

HALF A BAG COSTS §.85

* 35,00 ,
- .85
34,15 . ‘
$ 8.54 PER HOUYR?
4 34,15 '

cmmnn TRy,

THESE QUESTIONS ARE DESIGNED
TO REVILW THE "APPRENTICESHIPY
ROUTE OF ENTRY INTO A TRADE.
TO DO THIS YOU MUST GO WHERE
THE UNION HAS A GOOD APPRENTICE
PROGRAM. THIS USUALLY MEANS
LEAVING HOME., IS 1T WORTH IT?
ENCOURAGE DISCUSSION OF THE
ADVANTAGES AND DISADVANTAGE%” ‘
OF BEING. AN "'APPRENTICE"

AND OF LEARNING A TRADE,

.
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- : . CTEL0MLP, :
* ¢ ' ' . Comend Mason ¢ .
v ’ , : ' v . HEl~1 .. o
+
- . Heur Promdnation {1

. , , LGuJ@nii =5

Ls Find ehb periwerer of cueli of thenos

R N L BN TR

) @ g '

Efﬂ{'db 1 = SRS é . |
¥ , o X ; 1< teg

VL g _ L (RIS |

@ . (Dq t b !

’?'__(e?pﬁ'l- . P=92F1 | fo 549 £t

‘ (Ba CUEe y@u state the unit in each ancuer)

,."5& e
2. Fiad the Volume of Gach,,‘of theces : B / /
. “ w o - ] - =3
= vy ‘ i )
1y -
, . I ‘
///:‘: m/ ! o Ay

@ | C ferr

" | - ™
Arin, - i .
9 “’1 &i‘{‘*’ i ?,:'izzi..

V= 968 Cuin V=700 cufi | Vel ewide

(Zc sure you state the unit in each answer) ' ;

2y cles 4

3. Find the Volume of each of thege:

-l Gy L -/
@t : | "
\/f:’ﬂv_?é Cu 4 = éz“ 202 cern. V" J—4/ e 71 « 2 e %’L‘_
(Be sure you state the unit in eacb answeér) = ‘?2 372 ew.in

60 -




Ge  Tind the veluns of each of these:

! 4 i’ =
d) £t

'\'I*’;ﬁ' A0 eu St = 39 SLOau. V =

/«?6) (2% r"l - Fhua.-ugc‘v‘

(Be ourc you ctate the unit in each ancwver.

5.7 Tind the eost of coperete for each of these forms. Use $22.35/cubic

' yard as the cost.

Q. . b. A plab of conerete
for a drivewuy. 15 {t,
wide, 47 {feet long,
. i 6 in, thick,
[T LT ' " .
< 1.
Volume Y G w. %«d ! Volume /3_&5 e l?o/
Order Vol. §/:2 ClA tmd (;ercr Vol.ézé’ P2 :iq/
‘ LS
Coot #/,22 £ 93 . Cost /3@/ s
6. $4,352.35 $3,402.75
651.96 \ - 187.47
92. 50 2 %é..?é’
+ 851.30
F 4 )
?”"5‘? GRS V3"
29) 9,438,211 '
i
? $432.25

x 34 /
.:‘/4/,690’.4‘9
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L. Give

Qo
b,
(e
d.

[+

the apprepriate formula:

flovr Exenination 112
Lesoens 60
(You ©vill necd a vulew for thic esam.)

8 =8ide ySide = &2
L ohase 3 ht = bh
8202 xhase < '%?'1”\
s=hase yhty = bh
Ao X vodius X vadlius =

‘e

Axea of a gouare

Area of a weetongle
Area of a tvlanpgle

Area of a parallelepron

Arca of a civele 7T r

2, lMeasure each of these figures and find the orea in oguere jnches,

—?.2.5'7. In

Z&sn X4

A

EKC

wll Toxt Provided by ERIC

«
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3.  Tind the Volune of caeh of z:lwuo\calif‘m. ‘ N

’

A

Vf" '7.?0’/ cu. §1 Yz S0 e £

P e

4. If a tement finicher changes l4¢ "per foot", what does he mean by
"per foot?"

/%k S?aare -(?oo“" o S&V?&cg

5. What would the cost be at l4¢ "per foot" for finishing each of these
cement olabe? ’

)

a. A driveway‘l'S feet wide by 112 feect long.

A= Lxw:= IS5XN2 = |68 Sq £.
Cost 19 X 1bgo = # o34 20

b. A semi~-circular patio with a radius of 27 fect,

1

AR /Y5 1/ gj.ff.
o Cost = W ¥ JIS )] = Y )o0.32

63 .
61 : /
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02.0.247, .
. ’ Cement Maoon
¥ U0 3=,
. Hour Dzanination 13 -
. " Leggons 10-14

L2

1. Caleulate the Volune of cement nceded for thicce foundatilonn,

| |
gnmhuh
s

st

s
197 br
¥

/05" cubie yoro‘s

- 30 feer— J




HE3=-2

2. Gowpare the eost of bags of cenercte mins

a) 68 poundn for $1.69 maleo % cubie foot,
2
3

b) 90 pounds for $2.09 makes 5 cuble foot,

Whieh bapg gives least eost per pcumﬁ’:'
¥ Whieh bag glves least cost per eubie foot?
fSHOW ALL WORL)

63 poundbag T8 pound bag
Cost 248 /b, Cos? 232k 5,

LS 34 ¢ : F/
/ .34 /éc4b»b foo? .?%é)'g fos?

S

0. L

A cement magon vorls 6 hours on a gmall job and useg material worth

$38,.50. He chargesn $95.00 for the job. How muech does he earn per hour
onp that job? , o

{

1?1/2 pza howr

-

4.

Would you like to go into an apprentice program? Tell why or why not.

.. e e Tre—— —— e o e e——

| e vt g o e




Qe 342 b.

3,005
PRy =.1,967
6,249 m’*w
4259 1,01
9908

36.49 ov 36 \-,)2?,

d. 261)9,5%
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TEACHER'S MANUAL

TEXTILES
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General Instructiong

- : ]

A e

1. Use of outsida speakers and field trips. Sehools and teachers differ

" in the degree to which they can use speakers and take students,from the school

on fibld trips. For this reason the unit ig "gelf contained." However, here
sre some suggestions for interesting activities which will contribute materially
to thig unit, . . e

<>0 »
A, Call a Textile Mill in your area and ask the manager if R

he would speak to, the students about a job in the textiles.
‘B, If possible it would be advantageous to have a group of ¢
students visit a mill and report to the class. '

2, The "read it in class" feature. The students pages are presented as a

connected narrative. Problems grow out of -the darrative. This story is to be

read in class and as problems come up, ‘the students stop and work these 6ut.

Each day normally will end with a proh}em_set. There are also discussion questions

within the story and these should be treated during class time as described in

item 3 below. This ' read it in class" procedure should be used to contribute to the

‘:lento growth in reading skill, also. : i
The narrative is designed to bring up mathematical problems as they might

arise on thé job, to foster desirabie attitudes toward employment, to present.

realistic employment information, and to give the students a focus for dilscussion

-

of questions related to careers. °

¥-

3. The "discussion question"feature. .There are a number of questio 8 for

discussion. These are marked by an * on the dividing line. These questions point'
" up ideas related to mathematics and careers. When you reach each such question |
lpend some time getting students to think and tell their ideas and opinions.

4. The "Daily Problem" feature, Almost ‘every day a verbal problem or "story
pqoblem" will be encountered. in the: material. This contact with verbal problems
.on a daily basis will help to overcome students fear and dislike of such pxroblems.
Time lhould be taken in class for (1) students to work.independently on the problem
and (2) for group discussion an presentation 6f various solutions. |

5. The "It's 8 & Rip Off" feature. Many students enjoy puzzles and problems

of a mathematical nature. They may enjoy this aspect of matlematics more than
the regualr class work. " problem such as that is presented every two or three
‘ located at the bottom, of the page so the student can"rip it off" and take
it home. Class time should be spept cu these problems gg;gg_students'have worked
o : 3 N
P 69
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. . .

on then, tak‘:fng about one half hour for each such problem

6. General Review of Underlying Mathematical Processes. (GRUMP). D
‘ 0 Grump's are short computational agssignments given several times each week to

prevent forgetting of computational skills,

7. Mission Incredible Assignments. When an assignment involves work out -

side the school or when only one or two stidents are needed to do an assignment,

gsuch as constructing a demongtration, the assignment is optional for extra credit.

It is frequently important to have at least one atudent do each. of thege assignments
/' ‘ because the information collected or the- demonoutration constructed will contribute

e to the class activities.

¢
S

. ' Materials Needed
Six-inch or one-foot rulers Emarked in at least -1—-")
et _ 16

%

n o r{V R |




Textile Employee

Zelda Miller
1. Discusscion of Job
When Zelda graduated from high school

‘ghe decided to find a job in a textile mill.

She had several different t¥fies to select

from in her area. TFor example there was a

rug mill, mens' clothing and 2 ladies'
clothing mills in the area. She wanted to
pick the one that she felt the most about
so she went to work at a factory that

made ladies cports wear. This particular
factory produced pant-suits, déesses and
other casual wear. What kind of experiences
could Zelda havd had in school and at home

o

ave prepared her for this typé

&

¢ manager told Zelda she could get

the job without experience, since they would
train her to do the task she was hired to do.
What advantages would there be in having

experience?

GRUMP
2.14 + 33.69 + 78.31 + .79 =

56.7 7 x 21 =
Xx.32 8 2
)
l .3 o
1.6 272 37 + 4
2. Beginning the Job b

Zelda began her job as a sewing machine

operator. She found out that every body op-

erating a machine did a different part of the
outfit being made. For example, one person
just sewed on a sleeve, one did the collar,

Why do you think

71

69

one the lining and so on.

IN THIS DISCUSSION HAVE THE STUDENTS
LIST OR STATE WHAT THEY THINK ZELDA WOULD)
NEED TO KNOW IN ORDER TO HANDLE THE JOB.
AFTER THEY HAVE GIVEN THEIR IDEAS HAVE
THEMGIVE SOME POSSIBLE SOURSES OF THES! !
EXPERIENCES. ALSO? DISCUSS REASONS WHY
YOU WOULD WANT TO PICK A JOB YOU HAVE
SOME QUALIFICATIONS FOR DOING.

IF AT ALL POSSIBLE, THIS WOULD BE A

GOOD TIME TO HAVE A MANAGER OF CLOTHING
MILL TO SPEAK TO THE CLASS. ALSO, THE
~ HOME-ECONOMICS TEACHER MAY BE ABLE TO

* CONTRIBUTE SOME IDEAS FOR DISCUSSION

END CLASS HERE




MISSION INCREDIBLE
This is your agsignment, chould you choose to accept it. There are
several mills in your area. Get a group of 2 or 3 students together and visit
‘a mill. You will have to get permission to do this. Also, you would need to
calls the manager for an appointment. You are to find but the following information:
N
a) What do they make?
b) Do they pay by piece work?
¢) Do they have quotas?
d) What are the galaries of the employee?
e) VWhat are some of the jobs available?
f) What kind of experience is helpful?

o

1

After gathering this information you should report this to your fellow .

students.




s

. they did it x;is way, rather than l;ave one THIS 1S THE TIME TO DISCUSS "MASS
person do the Qholu outfit. 2Zelda's task PRODUCTION" OR THE ASSEMBLY LINE »
was to sew on the sleeves. ;Zelda wag told APPRbACH TO MAKING DIFFERENT PRODUCTS.
how her salary would be figured. The man;ger SOME OF THE REASONS THAT CAN BE BROUGHT
sald she woﬁld be paid $2.10 an hour, plus - FOR USING THIS METHOD ARE, (1) SPEEDS
they would pay her "piece work". This mzz%t UP PRODUCTIQN, (2) ITS EASIER TO LEARN

she would get paid her regular salary, plus JUST ONE JOB, (3) WORKERS SKILL CAN

s0 much per item over her quota. A quota IMPROVE FASTER, (4) ETC. ONE DIS-
is the number of items that an employee is ADVANTAGE IS THAT SOMETIMES THE PRODUCT
expccf@d to complete within-an alloted time. IS NOT ALWAYS AS GOOD. HAVE STUDENT
Zelda's quota is 500 items per week. This SEE IF HE CAN GIVE OTHER IDENTIFICATION

means Zelda is required to finish the 500° ASK STUDENTS WHY THEY THINK AN
items before she would start on piece work. EMPLOYER WOULD PAY FOR PIECE WORK.
Lets look at an example of what one week LET THE STUDENTS GIVE SUGGESTIONS
might look like. Zelda worked a 40 hour ON HOW THIS SHOULD BE WORKED. GIVE
week and sewed 600 items what would her THEM HELP WHERE NEEDED, BUT TRY TO GET
salary be for the week? As she gets better THEM TO SOLVE 1IT. : ‘Ké}
‘ at her job, Zelda can increase her weekly
gsalary. In each of the followiﬁg find out SOLUTION:
what her weekly pay would be, remember hér (A)
quota is 500 items. REGULAR SALARY $2.10
X 40

1. Zelda produced 624 items the second ¥84.00

week. What would her'pay for the (B)

week be? ITEMS COMPLETED - QUOTA
2. The third week she produced 735’items, 600 - 500 = 100 .

what was her total pay? ° (c)

SINCE SHE HAS 100 OVER HER QUOTA

3. The fourth week Zelda missed a day of SHE WILL GET 100 X $.10 = $10.00

work. She worked 32 hours and produced

550 items what was her pay? o (D) THUS, HER WEEKS SALARY IS:
4. One week Zelda workéd a regular 40 ,REGQLAR SALARY $84.00
hour week and was paid $100. What was PIECE WORK —$10.00
her piece work pay? How many items did TOTAL $94.00
she have to do for this extra amount. ASSIGN PROBLE'“C AT END OF DISCUSSION
. 5. How many items would she need to complete g ExAVPIE, '

- to earn $25.00 extra. (Hint, don't for-

. “ND CLASS HERE
get she has to make her quota first.)

|
|
|
i

! 71




IT'S A RIP OFF!

Each of the following patterns are made-up of six squares. If you are only

.

allowed to cut on the colid lines (not the dotted), -how many of these patterns

.

could be folded so they make a cube.

3
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3. Settiag the Seam Gauge

One of the wmoot important partg of
sewing ic the. proper setting of the geam
gauge. This gauge determines how far in the
If the

n ge is get at the wrong place the gizge of
5 B p

stitching will be on the material,

the parment will not he correct and this

would cauge the item to be waosted.

1

This gauge ic varied to make the gar-
ment the correct gize. The gauge will
usually vary from 1/2" for large sizes to

1 1/4" for smaller sizegs. Therefore, it ig

necessary for a machine operator to be able
to read a ruler to the nearest gixteenth of
an inch.

Zelda wao told that she was to set the
gauge ag accurately ag she could. Do you
think she could have been exact in the
measurementg?

Measure the following ling segment to

the nearest inch.

Now that you have -discugsed the above
problem measure the following line sgegments

to the nearest inch.

ans.

ST ITCHING

FOR THE EXERCISE THE STUDENTS j
WILL NEED TO HAVE A RULER TO0 COMPLETE
THE TASK.

DISCUSS THIS QUESTION WITH THE
STUDENTS. BRING OUT THE FACT THAT
NO MEASUREMENT IS EXACT. USE EXAMPLES
OF OTHER MEASUREMENT SITUATIONS TO |
ILLUSTRATE THIS CONCEPT.

AFTER THE STUDENTS HAVE MEASURED !
THE LINE, HAVE THEM GIVE THE ANSWER.
THEY SHOULD HAVE GOTTEN 3 IN. (TO THE
NEAREST INCH) ASK THEM WHY IT WOULD B
3 INCHES RATHER THAN 2. AN ACCEPTABL
ANSWER WOULD BE THAT ITS CLOSER TO .
3 INCHES THAN 2 INCHES. NOW HAVE
MEASURE THE OTHER LINE SEGMENTS TO
THE NEARE?T INCH.




ang.
———r— T
c. ang.
d. ang.
L)
Problemo:

In ¢ach of the following problems
measure the line gegment to the nearest
unit indicated. Also, give the fractional
part of your meagurement could be off
(posoible error.)

L}

Example:

1. Nearest inch 3"

Posoible error_ 1/2"

Nearegt 1/2"

Possible error

3. Nearest 1/4"

Poassible error

-

Nearest 1/8"

Possible error

5' /

Nearest 1/16"

Possible error

A&rect 1/2"

Possible error

4

70

' FOR DISCUSSION PURPOSES AND REAL
EXAMPLE, IT WOULD BE A GOOD IDEA TO
BRING SOME PATTERNS OF DRESS, PANTS,
ETC. MEASUREMENTS COULD BE MADE
USING THESE PATTERNS.

»

END CLASS HERE




AVEPT Foo VIUDENT HAY COMPLETED THE MEASUREMENTS TASK CHECK THE
ANSWERS AND THER CONTINUE WITH THE FOLLOWING QUESTION,

IF I MESURED A LINL SEGHMENT AND I TOLD YoU IT WAS 2" (TO THE NEAREST
INCH) HoW LONG COULD IT REALLY BL' BE ARE HOPING THEY WILL SAY ANYWHERE
TROM 1 }/2" O 2 1/2" LONG.  CONTINUF WITH OTHER EXAMPLES UNTIL THE STUDENTS
ENDERSTAND THAT, 1F W MEASURE TO THE NEAREST INCH WE CAN BE "OFp" y/2¢
BITHER WAY (+ 1/2"). AFTER THIS DISCUSSTON HAVE THEM CONTINUE AND MEASURE
THE SAME LINE SEGMENTS TO THE NHAREST‘I/Z". ONCE THEY HAVE FINf;HHD CONTINUE
THE DISCUSSION AS YOU DID FOR THE NEAREST 1" MEASUREMENTS. HOWEVER, IN THIS
CASE THEY SHOULD SEE THAT THEY CAN BE OFF 1/4" IN EITHER DIRECTION. THAT IS
A MEASUREMEN?} TO THE NHAREST 1/2".OF 2" COULD BE 1 3/4™ TO 2 1/4". =THIS
PRESENTATION SHOULD CONTINUE, UNTIL THE STUDENTS SEE THAT ﬁHASURING THE
POSSIBLE ERROR IS 1/2 OF THE SMALLEST UNITS WE ARE OFF + 1/2", TO THE NEAREST
1/2" WE ARE OFF + 1/4', TO THE NEAREST 1/4" WE ARE OFF + 1/8 ETC. AFTE;

COMPLETING THIS DISCUSSION ASSIGN THE STUDENT THE MEASURING EXERCISE.

' | 77
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4. Pattern Cutter and Marker

Before any sewing can be done it ig
necegoary for someone to lay out the deoired ,
pattern and to make sure it is cut properly.
Thio particular job can pay as high as $6.00
an hours.  Can you thinle of any reasons why
this job should pay oo much more than that
of a sewing machine operator. It 145 the ree-
ponsibility of the "patrern marker' to celect
the material from stocl and to lay out the
pattern with the least amount ot wante an
possible.  This 1s so that ao many garments
an possible can be obtained trom 4 roll ot
material.

Material comes in large rolls and, 1o
measured in terms ot linear yeards.  The
smallest unit of measure used varies, but 14
usually 1/8 of a yard or 1/10 of a yard. The
width of the material 1o also in standard
widths. These are usually 368, 44" and 60",
Thus, when selecting material you have to
think of two measurements, what width do you
need and how long. For example if a pattern
calls for 3 1/8-yards ot 44 inch mate¥ial it

would look like thig:

yy'

Of courge in a clothing mill the cutter
does not just work with just one outfit at a

time. He will 'lay out an entire roll of mat-

erial on a large cutting table before he lays

76
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TRY To GET THE STUDENTS To
UNDERSTAND THE EXTEA RESPORSIBILITY
ATTACHED To THIS JoB. IV THE PATTERN
[U CU INCORRRCTLY I't CAN BE VERY
COSTLY To THE MILL ok THE PROPER
SIZES WOULD NOT BE OBRTAIRED.  OTHER
REASCNS SHOULD BE BROUGHT oU'l BY THE
STUDENTS.

BEFORE YOU GO ON YOU MAY WISH
TO REVIEW THE IDEA OF -1LINEAR MEASURE.




AT THIS TIME:
GOOD To SET SOME FROM A LOCAL FACTORY.

out the pattern.  An tlluctration ot the
waterial lav out toldows:
e L )
= - e et |
i = - ]
| ]
a
>
3
r .
L
Onece he has laved out the material he would

1oll out the pattern on top ot the materal),

marl the pattern and then cut throuph all ot

the material at once, Ao vou can see, he
would be cutting out a large number of out-
ti1ta at one time,

Loole back at thig 1llactration above

and tind out how many lanier vards of material
there

ot

are an the lavout (there are 7 layer:
material, 495 teet each),
this

I't a4 pattern called tor 3 vards ot

material, how many outtits would you get trom
this layout?
Problems:

In each of the following problems we will
use the same table as in the illustration (45°
long). ‘

1. If the pattern cutter layed out 12 layers
of material and each dress required 3 1/2
yards of material, how many dresses can
he get in thig situation’ )
There were 15 layers of material on the
table. Each pant gsuit required 4 yards,

how many pant suits can be obtained?

BE SURE THE STUDENTS SEE A PATTERN
IF POSSIBLE IT WOULD BE

AFTER ALLOWING SOME TIME TO

WORK, HELP THE STUDENTS GO THROUGH
THE
AND IDEAS ON HOW IT

GET THEIR SUGGESTIONS
SHOULD BE

PROBLEM.
SOLVED.

AMOUNT OF MATERIAL IN FEET:

7 X 45" = 315!

(A)

(BY AMOUNT OF MATERIAL IN YARDS.

315 + 3' = 105 Yards

Number of Outfits
105 Yards + 3 = 35
BEFORE ASSIGNING THE PROBLEMS WORK

ANOTHER EXAMPLE IN CLASS WITH THE
STUDENTS.

END CLASS HERE




ot
3., Find the number of layers of material,
‘ if the cutter had layed out 270 yardo of
maferial.

4. If 81 yards of material had been layed
out and an outfit required 3 1/8 ya;du,
how many can be cut. Uould there be
any wastel

5. How many outfits, requiring 4 1/4 yards

: ye ¥ :
each, can be cut from 320 yards of
material. Would there be any waste?
IT'S A RIP OFF
. Look a the addition problem below. Replace each of the [ with the

game digit, so the sum 15 correct.

;

3,05 2 , "
1,0 73
'"),/oDZ-
0,0
10,9 21

8
78




5. Cost of Garmentys

When a company sells a garment they must
tale dnto account what it cost them to make
it., This includes wapes payed to workers,
over head (rent, lightu,'hvut, etey) and
the cost ot material. For example, a dress
takes 4 1/8 yards of material and the material

[

$3.28 a yard. The material cost tor the

-~

cost
dress 1:

§1.2% x 4 1/8 5 9308 w0 33 10826 qy gy
1 8 8
What would the material cost tor a patr
ot pants, 1f the pants require 1/4 vards of
material costing 52.75 per vard?
Can you think of any thing else that would

3

g0 1nto th(;j('u'»t ol making clothidg”’ Now that
vou  have til:,rliur;v«l Gome ol the 1tems that add
to the cost ot making clothey, tind the cost’
ot each ot the tollowing pireces of wearing
apparcl,
1. To make a pair ot men's pants 1t requireso
the tollowing:
3 1/4 vards of material at $2.40eper vard
1 zipper at H0¢
3 buttonsy’ 9 each
Find the total cost of material.
2. The material required tor a ladies
blouse 1s:
2 1/2 yards ot material at $1.75 per vard
6 buttons at 3 tor 10¢
1 1/2 yards of interfﬂcing 50¢ per yard
Find the cogt of nmtciwuls.
3. <A ladies pant suit requiges
1 zipper 42¢
6 1/2 yards of material at $2.15 per vird
3 1/2 yards of lining at SL.1% per vard
2 yards of interfacing at 50¢ per vard

What 1is the total cost of material’

’ 81

. THIS TYPE OF PROBLEM MAY CAUSE
SOME DIFFICULTY, SINCE WE ARE
MULTIPLYING A DECIMAL FRACTION BY
A COMMON FRACTION. C

DISCUSS THE ILLUSTRATED SOLUTION
AND THEN HAVE THE S$TUDENTS ATTEMPT -
THE NEXT EXAMPLE.

SOLUTION TO EXAMPLES:
THIS PROBLEM MAY BE SOLVED IN THE
FOLLOWING WAYS:

1y $2.76 X 3 1/4
= 2,76 X 13

69 !

= .69 X 13 - SB.Y)7
2) 82.76 2076
X3 1/4 )
T Ty o
hh)
ROR

GR.G700

DISCUSS THESE SOLUTTIONS AND ANY
ATTEMPT THAT A STUDFNT MAY HAVE,

IN TALKING ABOUT THE COST OF
CLOTHING MAKE SURE THAT ITEMS SUCH
AS BUTTONS, ZIPPERS, AND THREAD AREL
INCIUDED IN THE DISCUSSTON.,

J

END CLASS H'RE
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Aruitoxt provided by Eic:

and
4

Mivoion Tneredible

T
Thisn 16 your assipnment , Should you choose to gorept 3t Yon
H
bring a pattern trom home or po-to o " ewing conter” and ool a4
anower the tollowing.
a)  How much materral doeo 1t require
b) What other ateps are necded to tanash the grrticle of 1o
=N
) Find out the price of material-.
d)  Compute the coot ot maliing the parment.

the

A
[N

Bring back thio antormation to claoe and Share ynu(f)ate'rjultu.

cont

compare to buying the articles noa wtore?
3

82
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6. . Waste

There are several ways that waste of mat-
- érial can occur, but one of the most costly )
‘ is to use materlal too wide for the pattern.
" For example, if the pattern_calls for 44 inch )
? material and f:he cutter uses 60 inch material, o
) he is’ wasting a strip of material 16" wide.
N |
. | v ) \ ¢
‘ “ ’ WASTE ‘
. | ) LD.', . . 4 . y . o
i , - . PATTERN Yaul
. . c.9
. Can ydu fiﬁd out hoy many sqt;are feet of SOLUTfON
’ material he would?te if the piece he is ;’; 'ﬁgﬁgglivf)::st; i i;g Feet
: cutting is »4? feet “long? . = _‘!_i_ X % = 15 X 4 = 60 SQ-Ft'-.‘
. . v OR'1) CHANGE 45 FEET TO INCHES \
Example 2 , s 45 X 12 = 8640 SQ. IN. '
If the material is 44 inches wide and 2) 540" X 16" = 8640 SQ. IN. ’
the pattern cal}led fgr 36 inch, what would 3) DIVIDE BY THE NUMBER OF éQ. IN. IN
be the number of squ ﬁ? feet wasted on a A SQ. FT. 8640 ¢ 144 = 60 SQ. FT.:
piece 80 feet long? . .
Problems: . Q THIS SECOND WAY IS MORE DIFFICULT
: s K "'Find»the number of squarg feet of waste ?gwggggLéFBZUgggggggggY THE, STUDENTS

in each of the following EXAMPLE 2. : )/
‘ o ) 1) 44" - 36" = 8" WASTE P
Pattern width ‘Material width Material lemgth ») 8" = 2/3 FT :
1| = 44" 60" E 150ft 3) 80 Ft X 2/3 = /160/3
N - ‘ = 53 1/3 SQ.FT. .
2 - 36" _ 44" ¥ 2106t [ /\Q c
2 - . K] R ,
-3 36" 60", - _110ft o
. T - \
© 4 36" 44" 500ft ‘

® .

in edch of. the four problems?

'y . Q
f the material, in each of the above, costa - .
o 6 square foot, what is the cost of the waste N ' S .

’8.3;
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HARVESTING AND SALE OF PULPWOOD
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General Instructions

1. Use of outside gpeakers and field trips. Schools and teachers differ

in the degree to which they can use gpeakers and take students from the school
on field trips. For this reason. the unit is '"self contained." However, here
are some suggestions for interesting activities which will contribute materially
to the unit.
A. Have an outside speaker who has a practical working knowledge
of the pulpwood industry dpeak to the class. The state forestry department
local office may be able to supply such a speaker. The agriculture teacher or
leader of the local Future Farmers of America will be able to supply infor-
mation. »
B. Spend a day or part bf a day touring the forestry industry

locally. This may include observation of logging in the forest, a visit to
a pulpwood yard and a visit to a paper mill. Be sure you have a knowledgeable
person conduct this tour and that advance permission is obtained from all
places you plan to visit.

2. The "read it in clags" feature. The students pages are presented
as a connected narrative, Problems grow out of the narrative. This story '
is to be reaqd in class and, as problems come up, the students stop and work
these out. Each day normally wili end with a problem set. There are also
discdssion questions within the story and these should be treated during
class time as described in item 3 below. This "read it in class" procedure,
should be used to contribute to the students érowth in reading skill, also.

‘The narrative is designed to bring up mathematical problems as they
%ight arise on the jbb, to foster desirable attitudes toward employment,
to present realistic eﬁployment information, and to give the students a focus
for discussioﬂ of questions related to careers.

3. The "discussion question" feature. There are a number of questions

for discussion. These are marked by an ¥ on the dividing line. These
questions point up ideas related to mathematics and careers. When you reach
each‘suéh question spend some time getting students to think and tell their
ideas and opinions.

4, The "Daily Problem" feature. Almost every day a verbal problem or

"story problem" will be encountered in the material. This contact with

9




vefrbal problems on a daily basis will help 'o over ome students fear and
. dislike of such problems. Time should be talen in class for * (1) students

to work independently on the problem and (2) for group discugsion and

'

presentation of various solutions.

5. The "It's a Rip Off" feature. Many students e¢njoy puzzles and

problems of a mathematical nature. They may enjoy this aspect of mathematicg
more than ﬁhe regular class work. A problem such as that is presented every
two or three days, located at the bottom of the page so the student can

"rip it off'" and take it home. Class time should be spent on these problems
after students have worked on them, taling about one half hour for each such

problem.
6. General Review of Underlying Mathematical Procegses. (GRUMP).

Grump's are short computational assignments given several times each week
v
! to prevent forgetting of computational skillgs.

7. Miosion Incredible Assignments. When an agsignment involves work

outside the school or when only one or two students are needed to do an

asgignment, such as constructing a demonstration, the assignment is optional
' : for extra credit. It is frequently important to have at least one student

do each of these assignments because the information collécted or the démon-

gtration constructed will contribute to the class activities.




Being Self-Employed:
Harvesting and Sale of Pulpwood.

Mike Stewart
1. Beginning to Learn The Buginess
When Mike Stewart left high school he '
went to work for a pulpwood producer. A-

v A v
pulpwood producer ig a man who cuts wood in

the forcuE and transports it to a pulpwood
yard. He may work with two other men or
he may have ﬁcver31 crews working at the
same time. When he brings his pulpwood to
thelyard he will sell it to a dealer who
delivers it to a paper mill.

Mike edrned $1.75 per hour cutting and
loading pulpwood in the forest. He went
with Mr. Sams each déy in his truck and cut
down trees, trimmed the branches and stacked
thtm on the truck using a "big stick foader".
Mike liked this job because he liked to
operate machinery and work out doors. He
always felt good in the woods. Would you
like this kind of job? Mike thought that he
might make more money if he ran the crew,
rather than working for someone else. What
would Mike gain by going into buéincss for
himself? What would he loose?

If -Mike decides to go into the pulpwood
business for himself, what ghould he know
about the buginegs? Discuss this and make a

list of the things you think Mike should know.

85

IN THIS DISCUSSION YOU MAY °
BRING OUT THE TRADE: BEING SELF-
EMPL.OYED MEANS LESS SECURITY, MORE
RISk, BUT THE CHANCE OF HIGHER INCOME.

E; THERE ARE SO MANY THINGS IT WILL
BE IMPOSSIBLE TO LIST ALL OF THEM.
COST OF EQUIPMENT SUCH AS TRUCK, SAWS,
LOADER: ETC., COST FOR USE OF LAND
(BUYING A MANS STANDING TREES),
PRICE OF SALE OF THE'SAWED WOOD ETC.
ALL THESE FACTORS WILL DETERMINE
WHETHER A MAN CAN MAKE A PROFIT.




GRUMP /

435 3,407
3,297 - 1,988

85

+__ 651

N 259/ 85,961

238

% 47

2. Harvesting B8y The Cord

Milke began tb watch the business very
closely. He knew that he would need all the
lnowledge and all the experience he could
get to malke a profit when he went into business
for himself. "If a man with money meets a

‘ man with experience, the man with the experi-
ence geto the money and the man with the
money gets the experience."

He obgerved that wood is meagured by a
unit called a cord. One cord of wood ig a
stacle 4 feet high, 4 feet wide and 8 feet

long. The wood ig in the form of round loggo.

& 4FEET S

oy W~
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END CLASS HERE

YOU MAY WISH TO DISCUSS THIS.
WITH THE STUDENTS, OR YOU MAY WISH
TO IGNORE IT.




0f course, you wouldn't find a cord
stacked this neatly most of the imte. This
is just to give you the idea. How many
cubic feet are in the dimensions of a cord?

’

4' X 4' X 8' = 128 CUBIC FEET
llow many cordo of wood are in each of thege

otacko? .
1. A otack 4 feet high, 8 feet long and

1

6 fecet wide.

A otack 6 feet high, 12 feet long and
/4 feet wide.

2 1/4 CORDS

3. A otack cut for fircplace wood:l 5 feet
high, 10 feet long and 18 incheo wide.

AS A DECIMAL
AS A FRACTION

.59 CORDS
75
4. A otack of long logo: the logo are
feet long and they are otacked in a
pile 6 fcet wide and 4 feet high

DECIMAL: 1.875 CORDS
FRACTION: 1 7/8 CORDS

5. A stack 12 feet long, 5 1/2 feet wide
and 3 feet high.

DECIMAL:- - 1.55 CORDS'
FRACTION: 99 = 35
= Loy CORDS

6. A stack 10 feet long, 4 feet wide and
2 1/2 feet high. ..

DECIMAL: .78 CORDS
A FRACTION: 25
g 32 CORDS

8%
87
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GIVE THE STUDENTS TIME TO FIGURE]

THIS OUT. A FEW MINUTES. SHOULD BE

ENOUGH IF THEY HAVE STUDIED VOLUME

IN FORMER UNITS. IF NOT, STOP HERE
AND TEACH OR RE-TEACH VOLUME.

°

YOu

MAY WISH TO WORK A SAMPLE
PROBLEMN.
1. Vo LXWXH

8FT. X 6FT. X 4FT.
192 CUBIC FEET.

o

o

"
1 CORD = 128 CUBIC FEET

192 = .1 .
I35 1 SO THE STACK .

OF WOOD IN PROBLEM 1 IS EQUAL TO
1 1/2 CORDS.

N

128 ESTIMATE: "q(}ITTLE MORE THAN HALF A CORD."

DECIMAL ANSWERS ARE EASIER TO OBTAIN
FOR THESE PROBLEMS.

END CLASS HERE




3. Unitsg for Cutting and Sale

When cutting trees in the woods Mike

G

was told to cut longs 5 foot 3 inches long.

Mike said "Wouldn't it be easier to figure

cords if we cut the logs 4 feet long?" Mr.

Samg caid, "It would be but we ca?'t sell our EVERYTHING HAS ITS REASON. 1IN
L : ! THIS CASE THE 5 FOOT 3 INCH LENGTH
d less we cut it 5 feet 3 *hes 1 .

wood URIees we cub At oo Rept 2 Inehes TORBs yILL JUST FIT IN 2 ROWS ON A RAILROAD

The wood dealer would not buy it any other CAR, MAKING A

length." Can you guess why pulpwood is all 10 1/2 FOOT WIDE LOAD. THE MACHINERY
AT THE PULPWOOD PLANT IS DESIGNED TO

cut in 5 toot 3 inch lengths? What reasons HANDLE LOGS OF THIS SIZE.

could there be for this? Think ot the places :

GIVE THE STUDENTS TIME TO
COMPUTE. HAVE DIFFERENT STUDENTS PUT
with it? PARTS OF THE ANSWER ON THE BOARD.

A cord is a stack of wood which 15 4 ft.

you have seen wood stacked. What is done

x4 ft. x 8 ft. How many cords 1n a stack
which is 4 feet high, 5 feet 3 inches wide

and 8 feet long?
4' X 5 1/4' X 8' = 168 CUBIT FEET

168 CUBIC FEET = 1 5/16 CORDS = 1.31 CORDS
(Remember The Answer)
In some areas, wood ifl sold by the "unit". ANSWER IS 40 CUBIC FEET LARGER OR
o , , o 1 5/16 TIMES AS LARGE.
A unit ig a pile 4 feet x 9 ft. 3 1n. x 8 ft, .

It is like a cord, except of course it ig THIS IS A HARD-ONE. YOU MAY HAVE :
TO PROVIDE LOTS OF HELP FOR THE

{fer than a cord. How much bigger 1s a STUDENTS TO GET THIS ANSWER.

"unit" than a cord? What could you use as a
"multiplying factor" to change units to cords?
UNITS TO CORDS: MULTIPLY UNITS BY
3% or BY 1.31 : o

. . LY
How would you change cords to units? Y

CORDS TO UNITS: MULTIPLY CORDS BY

j} OR BY '

Wo is also sold by the ton, by the unit,
by the cord and by the "cunit". A ton is
2,000 1b., a unit is a pile 4' x 5'3" x 8',

a cord you already know, and a cunit is 100

cubic feet. This varies widely from place

to place.

G




2.

MISSION INCREDIBLE

This is your assignment, should you choose to accept 1it. -A cord of
wood is not all wood. There are air spaces around the logs which are

not filled with wood. Find the volume of wood and the volume of air

in a stacked cord of wood.

Volume of a cord 128 CUBIC FEET

Volume of wood 90% WOOD: 115.2 CUBIC FEET

Volume of air 10% AIR: 12.8 CUBIC FEET

Suggestion: Asgume a cord is made of all the same \

glze sticks, round and stacked like this

(THIS IS A HARD PROBLEM. MANY STUDENTS WHO TRY THIS WILL BE UNABLE TO
COME UP WITH THE ANSWER. THE FOLLOWING ACTIVITY IS MUCH EASIER.)

Collect enough small gticks to make a "scale model" of a cord of wood.
You might make\your model 1 foot long by 6 inches high by 6 inches wide.
Bring this for display in elass.

e
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One unit of pine pulpwood is equal to AGAIN, THIS IS A DIFFICULT PROBLEM.
A \ -
. 7,022 1b. What io the weight of a cumit GIVE TIME AND HELP WHERE NEEDED.
of  pulpwood? ‘What ic the weight of a cord

ot pulpwood. What ic the weight of a tom
‘of pulpwood. H

pulp CUNIT: 4,180 LB. (ROUNDED)
CORD: 5,350 LB. (ROUNDED)
TON: 2,000 LB. (OF COURSE)

END CLASS HERE

L

'- 4, How Much Io Your Wood Worth? »
When Mike went with Mr. Sams to the pulp-
_yard he watched the man measure the wood while
it wao on the truck. The bet of the truck wac
16 feet long the the wood was piled about 6

feet high.

; <« \b $eet —>

— (O cp g{“&4.::,4u4i?&$; T .
Pt oo
P ,@\_'_I

The wood wao cut to the standard 5 foot 3 WE ALREADY KNOW TﬂAT A UNIT IS
1 5/16 or 1.3 CORDS. ON THE TRUCK-
' WE HAVE ABOUT 3 UNITS (16' X 6' X
gome calculations on an old envelope on the 5'3"), 3 UNITS X 1.3 = 3.9,CORDS
HOW DO WE KNOW THIS IS 3 UNITS?

inch length. The wman at the wood yard did

hood of the truck. He turned to Mike and
' oaid "How many cords do you reckon this is,
Mike?" Mike said "I have it figured to

9=
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about " Can you fill in the

number of cords ﬁor Mike? Work it out.
Mr. Samo chowed Mike the ticket and
the check when he came out of the office.

Look at the ticket on the next page. Look

now!

Have you examined the form? What
questiono would you want to agk about the

ticket? Liot your quesctiong here.

WHAT IS STUMPAGE_AND WHO GETS_TT? WHAT ARE

THE_"TRUCK' AND_"SAW" DEDUCTIONS AND_1HO

GETS _THE_MONEY?

1

Mr. Samo geto $33.00 per cord before

deductiono. Thio figure will vary widely

from place to place. Close to a mill where

wood io ocarge a producer may get more .than

thic. 1In the mountgino of North Georgia

where there ioc plenty of wood and no millo

a producer may get much' leoo.
pay, at §33.00 per cord for the following
loado. All the wood in these loads io cut
5'3" long.

<

1. A truck 18 feet long loaded 4 feet high.

2.95 CORDS N $97.45

2. A truck 12 fcet long loaded 4 feet high.

3.94 CORDS_——>$129.94

3. A truck 20 feet long loaded 5 feet high.

4.1 CORDS ——> $135.35 . N

4. A truck 16 feet long loaded 8 feet high.

5.25 CTORDS' > §173.25

5. A truck 20 fcet long loaded 6 feet high.

4.92 CORDS ——>» §162.42 B
91

Calculate the

DO: THAT IN YOUR HEAD: A UNIT 1s 8'

X 4' X 5'3". THIS IS8 2 TIMES LONGER
AND 1 1/2 TIMES TALLER SO 2 X 1 1/2 =
3 UNITS ON THE TRUCK.

TRY TO START DISCUSSION HERE.

THE MAIN THING IS "WHERE DID ALL THE
MONEY GO?" THE QUESTIONS WHICH MIGHT
COME UP ARE LISTED HERE BUT IF STUDENTS
THINK OF OTHER BE SURE TO INCLUDE

. THEM IN YOUR DISCUSSION.

)

.AS YOU HAVE THE STUDENTS READ THIS,

REFER THEM BACK TO THE FORM AND POINT
OUf THE FIRST CALCULATION, MULTIPLYING
THE NUMBER OF CORDS BY $33.00.

FIRST FIND HOW MANY CORDS IN THE
LOAD, THEN MULTIPLY BY $33.00. HAVE
STUDENTS WORK THE FIRST ONE ON THE
BOARD.

0% ___FND CLASS HERF,




Stumpage VALDOSTA PULPWOOD YARD

Valdosta, Georgia
Rate (8 [/ Cor& ~ . ’

Producer ME- f ém

cords: 3. ¥ x $ 33, C Total 3#/2 g. .70
Stumpage 70. 26 :
! ) Truck.” R . 8O )
Saw b S o
l}i{;counc ) — e =
" Total Ded. 79 95
o «ffE Paid “48.75
VALDOSTA PULPVOOD YARD VALDOSTA CENTRAL BANK
Rt. 4, Dox 297 Gpit 12, 192¢
Valdosta, Georgia v
Pay To The Order Of f FW $ f/fv 75

¢

Exactly Fazut-'l, z%ht ord 00 Hollars

XXX SAMPLE UOOCO0XX KKK XA RAKXAAN XK

096-082-04-00

LNANATe'5 A Rip Off

Do these addition problems: " When you see a pattern or a'ohor.t cut, stop’

l=- adding and use the short cutl
1+3=__ |
1+3+5= )
1+3+54+7=

1+3+5+7+9 =

1+3+5+7+9+11 =

Doggone!

1+3+5+7+9+11+13=__ “ g
| /)
1+3+5+...(50 odd numberg)... + 99 = ___ E l’/‘ \
. _— e N f{,




|

5. Financing Tfuck and Saw f

Mike wondered about the dedg?&iono for
truck and saw on the Pulpwood R@ceipt. Mr.
Sams enplained Lhu( he'buught the trucl and
the saws he was using on "time"”. The credit
was arranped 5o that the payment wads deducted
from the poney he waa paid for the wood.

"How much do they take out?”", Mile asked,
Mr. Sams explained that they take a cegtain
amount per cord ot wood he sells.  Using the

pulpwood receipt, caleulate the deduction tor

each cord of wood tor the saw and the deduction,

tor the truck.

Q
W $1.95 = 0
SAW: S0 CORDS .50 PER CORD

TRUCK 37.80 = $2.00 PER CORD
. Jdmnapdl& g??) 00 tor cach ot th@ 3 sawo

'they use on the job. He put 25% down and the

romainder 1o being deducted trom hio earningo
at the rate you figured above. How many cordo
will Mr. Sams have to cut to pay for the caws

at that rate?

3 8AWS AT $225.00 = $675.00
25% DOWN: 168.75

75% LEFT TO PAY 506.25
AT 50¢ PER CORD: $1,012 1/2 CORDS.

Mr. Samo paid $2,400.00 for a2 used truck when

he went into the business. How many cords

of wood will ?e have togut to pay for the
truck?

$2400 AT A RATE OF 2.00 PER CORD. IT WILL
TAKE 1.200 CORDS TO PAY IT OFF.

GRUMP
43 + 982 + 1,256 + 85 + 273 = 2,639
43,072 - 9889 = 33,183

2,437 x 198 = __ 482,526

2,946 +-157x7//18.76 OR 18 R120

i

— 9%

GIVE THE STUDENTS TIME TO WORK
THIS OUT. ~

END CLASS HERE s




MISSION INCREDIBLE

Here i your migsoion, should you choose to accept it,
friends check the yellow pages under gaws and liot ceveral
town where chain cawo are cold, Violt one of thege placec
calesman 40 not bucy, explain to him that you are sgtudying
buociness and would like to Jook at a good chaln caw.

Plan the quesctiong you want to ack about it,
back to class. Here are some questions you might ask:
How much does 1t coot?

If yo0 can't pay it all, can it be financed?
How long will it last in gteady uge?

What cafety features does it havel

96

C.0.M.P.
Berrien Count
Pulpwood

You and’l or 2
places in your
and, when the

the pulpégbd

Bring the information

)



6 & 7. Stumpage, Acres

"Stumpage" is. thé momey paid to the owner of
. ! / ’
. the land on which the'wood is gfowing. Stumpage is

very different ¢in differént sections of thelcountry

. : dandbeven in different parts of the 'state.” In ,
Georgia it ‘may vary from less than $9.00 per cord- to
o more than: $30.00 per cord. Try to think of reacons
S why the pgiceybaid for this basic resource should vary
y .~ 60 much in Georgia. Discusg. List your réasons:,
| ' \
f — < -
ot (,:“' e
" A AN
. ' P
» ‘ /
; — ,

As Mike“and Mr. Sams worked on-wvarious jobg,
Mike leérneq about the economics of growing the
'wood;'qs well as.harveéting it. Mike was told by
a tree farmeﬁ’that most "pld;ted" forest land would
produce 10 to 13 cofaé_per acré, more or less,
depending on the land. Mike Qaen't too élehr about
acres so he' looked it up. You Took up the défiﬁ%qion

‘ of acre and write it here?

&

o . Now, you krow what an acre is-compared to a

¥ .
. square foot., How big is an acre cogpared to a square

3

~
* . -~

-y ’ /

t.- ] : ’ : J oo

‘TO BUY IT,

THIS LESSON WILL VERY LIKELY
“TAKE 2 OR MORE DAYS TO GET
THROUGH. : .

TRY TO USE THIS DISCUSSION,
TO BRING OUT THE LAW OF
"SUPPLY AND DEMAND". IN

OUTH GEORGIA THERE IS.LITTLE
ULPWOOD GROWN AND MANY MILLS
IN NORTH. GEORGIA,
THE LAND IS "ALL WOOD" AND
THERE ARE NO LOCAL MILLS.

~ ANOTHER, REASON IS COST TO

SHIP TO THE MILLS. WHERE
THE COS® IS HIGH, THE WOOD

*WILL BE WORTH LESS. -

A

‘ . N ) 5
AN ACRE IS NOW STANDARDIZED |
AT 43,560 SQUARE- FEET. |

s \ v

YOU MAY NEED TO REVIEW THE
DEFINITION OF A SQUARE MILE.
ALLOW TIME FOR THE STUDENTS
TO COMPUTE. ‘

I
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-miPe? lar
- How many resg 1 : . .

r or smaller than a square mtle?
one square mile? i

AN ACRE IS MUCH SMALLER THAN A SQUARE -
"MILE. A SQUARE MILE IS 640 ACRES

I

Calculate the number of acres in eacly of the
following areas. .
1. 475 feet x 850 feet
a., Estimate _9 ACRES
b. Answer 9.27 ACRES
2. 2,570 feet, x 1,400 feet
a. Estimate _j5 ACRES

b: Answer 83.6 ACRES

3, 1,500 feet x 950 feet
35 ACRES
b. Answer 32. C

a. Estimate

4, 350 feet x 1,975 feet

a. - Estimate _17 ACRES
b. Answer 15.9 ACRES

5. 2,150 feet x 1,750 feet

a. ‘Estimate _110 éCBEgr
b. Answer *110.5 éggps

(AﬂSWERS TO THIS SET HAVE BEEN ROUNDED TO T
THE NEAREST ‘TENTH ACRE.)

. Y
Calculate the value, to the owner, of standing

timber. Take 10 acres at 12 cords per acre and

$18.00 per cord '"stumpage."

10 X 12 X $18 = $2,160.00

b

96 /

400,000 2

. 475 X 850 =

DISCUSS THE IMPORTANCE OF
ESTIMATING. OFTEN AN EXACT
ANSWER IS NOT REQUIRED.
PROBLEM L MAY BE DONE THIS
WAY.

475
850

. 500 (UP!)
800 (DOWN')

WHY UP AND DOWN?

3560 9 ACRES. = |
THIS ANSWER WOULD BE OK- FOR
MANY PURPOSES.

EXACT ANSWER FOR V:

403,750

___x___égz-/

%3,560

IN CHECKING THESE ANSWERS,
REMEMBER THAT THE "ESTIMATES"
MAY VARY WIDELY,

GIVE THE STUDENTS TIME TO
WORK AND THEN ASK THEM' TO PUT
VARIOUS PARTS OF \THE PROBLEM
ON THE BOARD.

o

o

LT
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Calculate the value of the standing timber to
° . the owmer, iu each of these problemg ‘ : . -
1. A stand of 15 acres with 14 cords per acre and
$18.00 stumpage.
SRR 6,780.00
2. A stand of 30 acr 8 averaging 9 cordq per acre
/\ and $12.50 sdumpagc. : v . .
" $3,375.00 |
3. .A stand of 11% acres with iZ cordg ﬂér acre

and $31.50 stumpage. .
§2,225.25 : L :

' g’ ‘ T
GRUMP ‘ ' T , .
N~ . .
34.95 39.604 ' :
2.78 - 12.937 =
16.4 e
: 26.667
3.75. .
- + 14.0 43.5, ‘
- 71.88 x .19

‘l’ . ‘ .8.265
’ 3.62/19.487 ,

» . .

. Ty

8 & 9. How Much CanéYou Make?.

cut, measured,

of the fand gets.
earn by steady wot£~as a pulpwood prgddCet?

(ROUNDED)

bring in the pulpwood ydrd and how much the owner’

& " He looks at it this way:

But® how much, “he wopdets, can you ’

Take a weeks work

A Y

o

END CLASS HERE

Mike is beginning to get an idea of how wood 16

and sold. He kﬁows how much it will

in harvesting puipwood deduct expenses, and let'g

.see what's left.
.sere a pulpwood ptodute:

‘deliveries Mr. Sams made 7o'khe pulpwood yard during . .

one.weekz

.

That wouid be my profit if I
Mike. kept track of the ,

'Q v
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" on page

- ’ -«

day loads cords ;
Monday B2 N N
s ‘ o
Tuesday 3 3.2, 3.6,}2.?
WaneBday‘p : 2 3.7, 4.1
Thursday '3 3.6, 2.9, 3.7

~Cd'buck and look at the phlp&ooa réceipt
15. ch that form to ,figure out hots
much hongy Mr. Sdmb U1LL mdkv‘on each load.

If 3 or' 4 people ggt together in a group -and

theoe prgqblems you will get done. faster

»

Cash after Dedactions:

Monday 3.4 $42.50
' © 3.8 47.50
Tuesday . , 3.2 i 40.90
3.6 - _45.00 .
2.9 36.25 )
Wednesday 3.7 i%.ZS' -
. 4.1 51.25 ° :
Thursday 3.6 > 45,00 -
2.9 ' 36.25
< 3.7 ' 40,00
Week's Total *5430.00

Nou we . know hou much Mr Sams got when he

What expenses are

sold’ rhe wood he had cut.

already paid for him?
STUMPAGE,
TRUCK PAYMENT
SAW PAYMENT :

What other expenseg does Mr. Sams have in

doing business? Estimate how much each expense

you think of will'cast him.

MIKE $1.75 PER Houm X 48 HRS. = $84., oo
OTHER MAN $2 25 -PER HOUR X 48 HRS. = §408 00

GAS 'FOR SAWS 8.00:

. Y

TRUCK MAINTAL E 200 E. E o

‘BUSINESS EXPENSES $20.00

/ . TOTAL EXPENSES $250,00

S

00

GO BACK WITH THE STUDENTS AND
'REVIEW HOW THIS WAS DONE.

P

IN GROUPS OF TWO TQ FOUR STUDENTS
SHARING ANSWERS..
FAIRLY QUICKLY.

THIE'SHOULD GO

THE EXPENSES WHICH ARE DEDUCTED

-ON HIS PULPWOOD RECEIPT:

STUMPAGE, TRUCK AND _SAW.

i

MIKE EARNS $1.75 PEK HOUR. © A
PULPWOOD CREW IS NORMALLY 3 MEN,
THE PRODUCER AND 2 OTHERS SO THERE
IS ANOTHER MAN WHO PROBABLY EARNS
MORE THAN MIKE. GASOLINE FOR THE
TRUCK AND SAWS. OTHERS THAT THE
STUDENTS MAY MENTION: INSURANCE, AN
ACCOUNTANY TO KEEP HIS BOOKS, ETC.

100, * - Lo
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How much did Mr. Sams earn that week?

N Could he'make that much at a regular job? 4
@ ) 1 ; ‘
S * 4
' GRIRP

L3532 4 47.9 4 296.83 + 46. + 0.39 o 426.32 S
29.61 x 3.6 = _ 100.674 ' .

304.7 -. 199.%4 = 107.36 . .
43.79 + 296.1 = 148

- v (ROUNDED) | ° .
| , : END CLASS HERE ~

10. Growing Hood: Cords.Per Acre

Mike knew how much the ovmer of the land
ot for stumpage: $18.00 per (orﬁ. But he did

- not know how much money a man could make from

. . A .
an acre of land planted in trees or. how long

L \

it would take to grow them. W\

- When he looked up thisg informafﬁon he
found that Ywild land" will\grow from 1/2 to
1 cord“per acre per year, depending on soil,
‘ 4 water,..;\z;nd climate. A plantation or free fa;m,b
which ig plqnted and managed will grow fromfl , . ,
to 2 cords per acre per year. Agaid, thig wjll
dﬁpe&é on s0il, water and climate. A stand pf
piné will grow in 20 years, or sometimes 1309. ,

After 20 years, how many cords of wooid wquld

| you get from an acre of wild land? . 9 GIVE THE STUDENTS TIME TO WOﬁk

Leagt expected: 10 CORPMS/ACRE i ON THESE PROBLEMS '
Most expected: 20 GORDS/ACRE ﬁ '

After 20 years, how wmany cords would yéu

A TT T

get from an acre of land in a planted and

i

managed foregt? ‘

’ ’ Leaat expected: 20 CORDS/ACRE D
: : H

° Moot expected: 40 CORDS/ACRE . |

i
A farmer plants 20 acres in trees, whjch ‘ o

»

he, expects to harvest in 20 years. At $18,00 per

. ‘ cord stumpage how much can he expect to,g*zt for
: N | .

Py -
.

4

£
|
-
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O
O

-~
.




L
"hig wood in 20 yearg?

. . , YOU WILL NEED TO EXPLAIN THE RATE
. Moot expected: $§144,000 )
‘ P "PERCACRE PER YEAR". :

Least expected: 72,000 .

How much did he make per acre per year -
for the time his land was used to grow the
treeg? ‘ '

rees . = .
HMost Eﬂpectud: S 16,00
Least expected: _§ 18,00

GRUMP
S 42% of 9,315 = __3,937.5

A o
14 15 25 % af 56. ‘

[y . -
i 28% of a number is 14. ! ;
What ig, the number? 50 : ’

11. Finding Wood: Estipating the height of

R
a tree .

One of the things that Mr. Sams needs to C e
do to keep his business going is to find land WE WILL TAKE ONLY 2 FACTORS: NUMBER
‘ OF ACRES AND TREE HEIGHT DENSITY OF
TREES AND MANAGEMENT WILL ALSO EFFECT
will then estimate how much wood a man has on THIS.
L ‘.
hig land and how long it will take to barvest - =~ . . '

owners who have wood and waht to sell it. He

. it. What will telllyou how much wood a man

has on his land? What would you need to know

-3
to estimate? .
- \

There are several ecasy ways to get an N g‘)'
egtimate of the height of an object. One of /765 b

them is by shadow measurement.

‘ g youv TREE'S SHADOW | VARD
e . SHapow vEE . LK -

ERIC , w00 102  SHABOW




N
! .

& i - 14 ‘
’ - S ) . ﬁ‘ .
Objects and their shadows at any particular time, . e !
form the same fraction so, , ' 1! .
YOU MAY WANT/TO AMPLIRY THIS BY RE-
. VIEWING SIMILAR TRIANGLES AND
Your Heipht — Tree Height PROPORTIONAL SIDES.
Your Shadow Tree Shadow . L.
or; if. yeu have a yard stick, (
L5
Yard Stick . Tree Heié@t ‘ ﬂf/f s
Yard Stick ULhadol Tree Shadoy : o
set's invent one for practice: yol are 5'5" tall. 3y ‘
. . 1 v
You measure your shadow and finq‘it 15 3'4" long. . |
“* You measure the shadow of a tree and find it 1 - .
L . GIVE THE STUDENTS SOME TIME TO
foe y 5 { IS . ree? ! .
28 teet long. g?u tall 15 the tree?  HORK - Yhﬁb'“ﬂﬁi[o USE THE
: . ) 'ORMULA.  BUT “IF THE ;
STEP 1: CHANGE YOUR HEIGHT AND YOUR SHADOW - IF?.I{;III\]A I BU'I"H(I)I Ti:I,Y ARI N,OT
TO INCHES. 5'5" = 60 %, 3'4" = 40" GETTING IT, SHOW THEM HOW TO
e ) : DO IT IN STEPS-LIKR THIS.
STEP 2: FILL IN FORMULA | y )
60 2 : ' S S
., 407 78 ' ‘ .
/ . - -
STEP 3: MULTIPLYZ'QQ (28, :
40 1 — ’ ‘
STEP 4:. SOLVE" 60 X. 28 = 42 FEET
40 . .
o -
‘b / . * .
{ : , ' T »
,/// ® ) . ! B
Solving the game kind of problem is easier and GIVE THE STUDENTS TIME TO

WORK. IT IS WORKED THE
th d stick. ry this one: The
mote accurate wi a yard stic Try 8 v SAME WAY THE ST ONEATA

shadow of the yard stick was 48 inchthJong at the time?® THF "MISSING" INFORMATION
l‘ d
the chaddw of the tree was 76 feet. How tall ic I3 THE- LENGTH OF THE YARD

. : STICK, 36 INCHES OF COURSE.

the tree? ' s




5

.bulletip board dicplay chowing theoe heighsmt

_ c.om.p, 18
N\ S o . ~ Berrien County
: . fy Pulpwood Unit

ON INCREDIBLE

Choose oome promine éiland marks around town and arognd your échool./'
Church towers, trees, the ochool chimney, etc., would all be good. Measure
their heighto ucing chadow meaourement. For a building you @ay have to
estimate part of the chadow length, Make a . ' : ‘%

P

ou a graph like the one beisﬁ. . .
- . L L e %
‘ . SR & -

. " ///// | .
| | . ;///, /4r%/’ | :;/////if"i—kxtf~’ ﬁj
. / ,_..( .
.o S —psuklE T, ©\ 1

. T-EsTimaATE %




Work thece problems:

My height: 5'10"
My Shadow: 4'2" K
Tree's Shadow 47 fcet.

65.8 FEET TALL - =
Z. My height: 5'2".

My Shadow: 7'6"
. SRS Tree's Shadow:

. ll

9] feet,.

62.7 FEET TALL

3. My height: 6’ , N
My Shadow: 4'4"
Trece Shadow: 61 feet.

84.9 FEET TALL

INCHES LONG.

4. Yard Sticlk's Shadow: 30"
Tree'a Shadow: 42 feet.
_ ' 75.6 FEET
5. Yard Stick's Shadow: 39"
Tree's Shadow: 21 feet.

19.4

12, Estimating Working Time

Mr. Samc hao located a stand of treeo which“the
owner wanto to gell. This io a large irrégular area
shown on pagg 20. Mr. Samo ingpecto the pfOperty

and eotimates the height of the trees. After looking

the property over he thinks that there are about

15 cords per acre on this land. "Mike," he ackoy
"about how many acres do you think there are %n thio
areal?" Yike gsaid, "Well, I can't fi%ure &t very'
clooé becauge of that creg&ngut I can get a good °
estimate, .lLook at drawing #1 on page 20. Can you |

estimate the number of acres on this land? Try

it now. Work 1n‘group0 if you wish., The drawingo
on page "are drawn to gcale i inch = 200 feet. ,
. | Now...iho& nany gcfeo do you think are in the
, - firsé property? How. many cordg of wood will come

out of that forest?

’

. acres: 23 ACRES ( cords: 345 CORDS
C d
, Q’ .
- | o 100
o ‘ . i
- ERIC 103

A

OF COURSE, THE YARD STICK IS.ALWAYS 36

¢

=

THERE ARE SEVERAL WAYS TO
HANDLE TIRREGULAR AREAS.
THEY CONSIST OF CUTTING AN
IRREGULAR AREA INTO KNOWHN
AREAS AND FINDING AREA BY
FORMULA AND ESTIMATING THE
AREA ADDED BY IRREGULAR

, PARTS FOR WHICH NO FORMULA
IS KNOWN. LOOK AT YOUR
PAGE TO SEE HOW THIS HAS
BEEN DONE. DON'T GIVE HINTS
TO STUDENTS TOO QUICKLY..
LET THEM THINK OF THIS BY
THEMSELVES T

GIVE THE STUDENTS AMPLE TIME
Egonnx ON BEFORE GIVING
OF THE NINTS ABOVE.
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Joolk baclk to the intormation ('(mtui&ia-d in

lessons B oand 9. How long will it take Hr.

Sams and bl crew to Marveot the wood on this
]

land?  How'much will the owner ot the land pet

tor his wood ane how wuch will My, Same carn’

Goet topethar 1o o proup to worl out the anower..

to thee quentions ., Uoe a0 caloulator 1o one

P oavairlable,
IN THE WEEK DRSCRIBED IN LESSON B OAND 9, MR.-
SAMGS CUT 39 CORDY ., I'T SHOULD TAFE ABODT
10 WELES TO CUT 8345 CORDS.

4
LAND -OWNERS GETS S18.00 PEE CORD STUMPAGE.
THAT'S 6210.00,

oF

ME. GAMS WILL GET 217,50 PER CORD LESS
EXPENGES . HE WILL ACTUALLY FARYe ABOUT
S1,800.00 1n 10 WEEKS, -

ol

A

-

o

1t vou néed more Lpace, work on the backs of

14, A Chance to be "Sely- l:mpluvml."
Milbe now han an opportunity to become a "

pulpwood producer humoelt,  He can harvest the

-

wacd an lot #20 pretured on the Last page. Tt

1 not an pood a r;[.md' ot trees hut nl.muld vield
about 11 cords per :l('r’('. Should Mike dooqt!
How long will 1t take him l;v get the wood out

ot that lot?

900,00 SQ. FT. ="20.66 ACRES

20.66 X LL CORDS/ACRE = 227 CORDS )
6 WEEKS TF HE CAN WORK AS FAST AS MR. SAMS.
PROBABLY NOT - IT MAY TAKE HIM 8 WEEKS,

107

105

THE STUDENTS SHOULD }:‘ASSm-'H'I

papess,

[

THIS IS A LONG AND COMPLEX
PROBLEM WITH MANY POSSIBLE
WAYS TO WORK IT OUT. KEEP IN
TOUCH WITH THE GROUPS OF
STUDENTS AS THEY WORK OUT THE .
ANSWERS . o

N .

)

39 CORDS PER WEEK IN THESE
PROBEBYS . .

L

THES WILL TAKE TIME. ESTIMATE
THE AREA. CALCULATE CORDS ON
LOT ESTIMATE CORDS/WEEK
CALCULATE NUMBER OF WEEKS.




- @

’

How much will he make if he pays two helpers

C e ‘
$1.7% per hour and works 48 hours per week?

220 CORDS X 33,00 < G7,491.00
STUMPAGE. (18.00)  4,086.00
G3,405.00
3
V4

TRUCK AND SAW (2.50)  Sk7.
VIRV

)
e

’

2 HELPERS (1.75/HR, 1, 344.00
48 HRS/WEERK, H S1,44914.00
WERKS) .

EXPENGES (CTRUGK MAIN-
TAINENCE, GAS FOR -
SAWS , BUSINESS

EXPENSE, $30. PER

WEEK) G 260.00
“ 51,293.50
PER WEEK : S 156,69

14, Summary and Discuscion

e¢ach

THIS WIL]. TAKE TIMK. CALCULATE
DEDUCTIONS FOR STUMPAGE, GAY,
PRUCK, AND PAY FOR WORKERS,
ESTIMATE EXPENSES FOR GASOLINE,

)
-
L
’

What do you thinlk about the pulpwood buginess?

5

AN

0

Would you do what Mike did, learn the buoiness

and buy a truck to get into 1e?

104

106

&
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-contribute matqtialli te the unit. _ \

. General Instructions' - "

. g , )
1. Use of outside speakers and field trips. .Schgols and teachers

differ in;the~ egree to which they can use Gpeakers .nd -ake students from

the school on field trips. For this reason the unit is " elf contained." y
" However, here are "some suggestions for interesting activities which will ,
' - . 7~ ..

\ .

A. Call a lumber yard in your ar%a and ask the manager if he .

\».would speak to the students about a job in the lumber yard.
B. Have the Industrial Arts teacher or the Agriculture teacher
speakQ}o the class regarding the usge of lumber.

+# 92, The "read it in clasg" feature. The otudento, pages are presented

as a connected narratives, Problemo grow out of the narrative. This story

is to be read in class and, as problems come up, the students stop and work

'thege out. Each day normally will end with a problem set. There are also’

discussion questions within the story and these should be treated during

. class time as described in item 3 below. This "read it in class" procedure

should beused to contribute to the stidents growth in reading skill, also.
The" narrative is designed to bgiﬁg up mathematical problems as they

“ might arise on the job to foster desirable attitudes toward employment,

to present realistic employment information, and to give the students a fbcus g

for- discussion of questions related to careers.

3. Th "discussion -question" feature. There‘are a number of questions

for discussion. These are marked by an  ‘on the dividing line. A These

_questions point up ideas related to mathematics and careers. * When you reach.

each such question spend some time getting students to think and tell their

ideas and Opinions. T

4. The "Daily Problem" feature. Almost every day a verbal problem or .

"story problem" will be encountered in the material. This contact with
verbal problems on a daily basis will help to overcome students fear and
dislike of such problems. Time should be taken In class for (1) students
t5 work in’ ~ndently on the problem and (2) for group discussion and
presentati’. of various solutions.

©

5. The "It's a Rip Off" feature. Many students enjoy puzzles and

problems of a mathematical nature, They may enjoy this aspect of m%the—
msticsvmore‘than the regular class work. A problem such as that is pre-
sented every two or three days, located at the bottom of the page so the

student can "rip it off" and take it home. Class time should. be spent on these:

-
[

108 110




problems after students have worfted on them, téking about one half hour for
. . . . “

each such problem. o

6. General Review gﬁ_Underlying Ma;hematical Processes. (GRUMP)-

G%ump'é are short computational assignments given several times each week
to pr%yent forgetting of computational skilla.

7. Mission Incredible Asggignments. When an aesignment involves work

outgide thq school or' when only, one¢ or two students are needed to do an

asglgnment, such as consttucting a demonstration, the assignment is optional

- for extra credit, - It 1is frequently important to have at leaat one student

do each of "these assignments because the information collected or 4he demon-

stration constructed will'contribute‘to the class activities, ‘
Materials Needed

Price list (one per student) - ' -

Lumber Measurement sheet (one per student)

111 T L

. ' 109 ‘.




Frank Johngso
1, D cuségpn of Job
@k hag been‘hired to
Hic job requires him to wait/omn customers, £i11
orders, and make out the b 1s for cheéﬁfdgz, On’
t

there
a lot. of things he didn't know abaut/selling lumber;

> ” MATERTIALS: LUMBER YARD PRICE -
AIST (HAVE ONE, FOR' EACH

ork in a lumber yard. STUDENT)

BEFORE YOU GIVE THE STUDENTS
THE PRICE LIST DISCUSS THE
VARIETY OF WAYS THAT, THE
PRODUCTS MAY BE PRICED. YOU:
WILL WANT TO LET THE STUDENTS
SUGGEST OTHER "PRICING UNITS"
EVEN IF THEY ARE NOT ASSOCIATED
WITH THE LUMBER YARD. THIS
WILL HELP BRING OUT THE IDEA
"OF PRICING.

hisc first day on the job Frank founi/7 were
He found out that there were many %&fferenc ways
of pricing different, prodicts. Fdr example, nails
are agld by the pogAd Can you éhiﬁk of any other .
ways that items iﬁ(a lumber yatd would be priced?
Make a 11gt 4n t/e gpace on the right of other ways

you think- itemr may be priced.

have completed your liat you will

have a chancg to discuss this in class.

o . AP

When afproduct is priced it 1o usually stated \ Lo

/ . DISCUSS THE IDEA OF FRICING

ing:
like the fbllowing . . PRODUCTS "PER UNIT"..PREPARE
.$.30 per pound

Co n Nailsk.. A NUMBER OF EXAMPLES THAT WILL
\ ’ House paint....$5.95 per gallon DEMO§STRATE THIS NOTION.
" When pricing a product, the price is usually given $ 5.93 $29.75
" ", » X» 3 .89
for "ope unit likg gallon, pound, foot. What 329.75 $30. 64
. would /it cost a cugtomer to purchase 5 gallons of . .03
. " paint/ at the above price? (Don'tfforgét to ddd 8925 ‘
the tax) R END CLASS HERE
. \,‘, - O .
2.| Lunber Yard Price List HAND OUT PRICE LIST TQ THE
( STUDENTS. ~THERE WILL BE SOME
When Frank began work the manager gave him a TERMS THAT THEY WILL NOT KNOW.
price list to. help him make out the sales slips THIS WILL BE THE BASE FOR THE .
) ’ ’ . . LESSONS THAT FOLLOW. DISCUSS
fOf the customer. . When I‘rank looked at the list he THIS WITH THE STUDENTS AND .
sﬁw geveral words and terms that he didn't know.:,& LET THEM KNOW THEY WILL LEARN
,& / . THESE NEW TERMS. TAKE THE
Aﬂe there any that you do not understand? RN TIME TO MAKE ‘A LIST OF "TERMS
. f + The manager told Frank he would not be expeatédIOR WORDS" THE STUDENTS "DON'T
UNDERSTAND. DO NOT GO INTO
y . to know all the new ternd right ‘away. He could learnTHE EXPLANATION YET, THIS WILL
them as he went along on his new job. BE COVERED IN FUTURE LESSONS.
112 / ~
Q - ©
RIC 110
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What other.jobs could he do in the Iumber yard’

“besides f1lling orders?
. N
/

‘.»'

3. Nnking Out Sale Receipt

Frank was given the followiug order, to £111¢

£

kil

!

Al

fl Degcription

i

. BUILDER SUPPLY CO.

Unit, Cost

L4

>

Common Nails

6 1b.

ol 2 1b. Finish nails

A
§3/4 x 4 x 8 Plywood

"
s

Total . ‘

Tax (3%)
Total !

Once Frank had loaded the.order on the mano“

truck he had to figure out the cost of the order.

(Uae your price list to complete*the gsaleg receiptj.

First, he found out that the cémmon nails were

how much per pound? __ a per pound.

How much would the aix pound of nail coot?
b : i
Sy The. finish nails cost how much per pound?
. c Then the 2 pounds costs how much? d

Finally, the plywood césts ‘per sheet

‘and the 9 sheets would cost -_in all,

What was the total cost of the building materials?

£f -~ .

the 32 tax and adding it to the cost of the materials.

What ‘total should he have gottenf

Using the price lisg‘on the next page, find
the cost of each of the following orders.

115

111

Frank then completed the receipt by figuring

f K]

WORK THROUGH THIS PROBLEM
WITH THE STUDENTS. SELECT
SEVERAL OTHER EXAMPLES
BEFORE HANDING OUT THE .
STUDENTS ASSTGNMENT.

A) 30¢ PnngszNn

B) 6 X .30 = $18.0

C) .35 PER POUND

D) 2 X .35 = .70

E) $14.75 '

F) $14.75

X 9

$132.75

G) 135.95

H) TAX:

135.95
.03
4.0785
or $4.08
I) 135.95
+ 4.08
$140.03
THE STUDENT CAN NOW BE GIVEN
TIME TO COMPLETE THE FOUR-
ORDER BLANKS.

_END CLASS HERE




1

BUILDERS SUPPLY CO.

BUILDERS SUPPLY CO.

Total

CThx (3%)

Total

. -BUILDERS SUPPLY cq.

Unit

f ~ Description Cost
4 3/4x4x8 AC plywood
8 1/4x43x8 AC plywood

Box nailg

3

.4

Total

Tax (3%)

Total

- A Unit e Unit
fi Description Cost - f Description Cost
4 1bg. ¥ comﬁon nails )5 gal, .| White paint
12 1/4x4x8 AC plywood 4 1bg. | Finich Natl
, v ' ' 15 . '3/4x4x8'AD plywood

3

N

Total

Tax (3%)

Total

hd »

. a,
_ BUILDERS SUPPLY CO.

) Unit
i Description Cost
14 3/4x4x8 AD plywood
‘{C‘ ’ N S4ak 1 T

e

Total -

i

Tax _‘(3%)

Total L

&




. 4, linear Feet

/

L]
2
L 4
e

s

Frank was loading the truck for a deli

the wrong thing. Mr., Wdod gave him the folllowing

examples to look at. Can you tell what "lipear

feet" mﬂanb?/ : U %

a) @ 2 x 4 x 12 feet has 12 linear feet

b) a2 x 4, x 24 feet has 26 linear feet |
¢) a 2 x 4 x 14 feet has 14 linear feet

Frank looked at the examples.and said, fYéu1mean

) linear feet 1s just the same as the regular'length

" of the board?" Mr. Wood said that's right, ! can

L4

{ you tell me how many linear feet there are in

3~ 2x 4 x 12 feet? ¥Frank said there mustib@
36. 1inear feet ail together. Was Frank rigﬁtb

Mr. Wood told Frank that the lumber only came
The boards would be 8 feet,
10 feet, 12 feet, 14 feet, 16 feet, 18 feet, 20

in opecial lengths.
feet, 22 feet and 24 feet in length. He also saild
they sometimes were longer but he didn't _
keep them in stock. What length do you think the
next board wouly be?

PFrank weni back to load the truck and put the.

following 2 x 4's on ;he.truck.
5-2%x4x 8 feet
5-2x4x 12 feet

Did he have 100 I{near feet of 2 x 4's on the truck? yoﬁ CAN WORK THIS PROBLEM AS

- 116

ery one

TR S , . , SECTION TO THEMSELVES OR
, day when he caw ah item he d;dn t underutdqf. The SELECT A STUDENT TO READ TIT
order asked tor "100 linear feet of 2x4's.' Frank ALOUD.
‘decided th@f he better ask his bogs beforé He ioad@d

HAVE THE STUDENTS READ THIS

-
BEFORE GOINGSBEYOND THIS ,
POINT MAKE SURE EVERYONE SEES
WEAT THE TERM "LINEAR FEET"
MEANS. ¢

12 LINEAR FEET PER BOARD
X 3 BOARDS
36 LINEAR FEET TOTAL

YES
LENGTHS OF BOARD USUALLY START
AT 8 FEET AND INCREASE BY 2
FEET EACH TIME. OR‘WE COULD

" SAY THAT THE LENGTH OF A BOARD
WILL,BE A,"MULTIPLE OF 2 AND
8 FEET OR/LONGER IN LENGTH."
THUS, THE NEXT LENGTH AFTER
24 BEET WOULD BE 26 FEET AND
THEN 28 FEET. NORMALLY THEY

<7 YOULDN'T GO MUCH BEYOND THIS
LENGTH.

P

ALSO, IN THIS DISCUSSION YOU
CAN BRING IN THE FAGT THAT THE
BOARDS ARE IN EVEN LENGTHS.

’ ’
ot

FOLLOWS :

8 LINEAR
X_5 BOARDS
40 LINEAR

FEET
FEET
12 LINEAR FEET’ .
X_5 BOARDS

» 60 LINEAR FEET

FEEp/r

IR
FEET

" 40. LINEAR
+60 LINEAR
100 LINEAR




a ‘ E B ' A/

' Is there any other way Frank could have gotten * YES, SOME EXAMPLES FOLLOW.
' .. THERE ARE, OF COURSE,  MANY
10? lincar feet of 2 x 4's on the load? \ OTHER WAYS TO DO THIS. HAVE
THE STUDENTS GIVE AS MANY
AS THEY CAN AND EXPLAIN WHY
THEY ARE RIGHT..

<

2 = 2 X 4 X 20 FEET
=< A 2 -,2 X U4 X 10 FEET
c 5 - 2 X b X 8 FEET ' .
v 'h. '
] - .
b p 5 - 2 X4 X 16 FEET
S 1 -2 X4 X 20 FEET
. o : C 5- 2X¥4X 20 FEET
e ‘

¥

Frank filled the following or@eré. find out héw HAND Oyf THE PROBLEMS ON THE
linecar fect -of lumber went out in each order, LEFT AND'GIVE THE STUDENTS ~
many lincar fec mber went oy ch ORdCtr  TIME TO GOMPLETE THEM IN

8)-8 - 2x 4 x 12 fect CLASS.

7-2x4x16 feet
12 - 2 x 4 x 10 feet r.o

o 3 . . ™
C e

: 2
b) 20 - 1x 4 x 16 feot
30 - 1 %4 x 8 feet : - N
c) 25 ~.1 x 12 x 14 feet O : ‘
v R

END CLASS HERE %

d) 20 - 1 x 12 x 14 feet
8~1x12 x 16 feet

- ]
.5. Board Feet (For 1 inch’lumber) ¥ IN THIS SECfION, F AT. ALL..TI
| After semﬂné out an ordexr ome day, Mr. Woo\d ?8551}\3%&&):1; ggx;o SA?}EE%;ZE
' ' | 117 (" 70 use As mosELs. THE =° . "
Q ‘ “ 1/ Co LT




@

called Frank into hio office. , He told Frank there
had been a mictéke in filling the order. The order
‘called for 50 board feet of 2 x 6's and there wag

) v DN
only half enough gent. TFrank said h& had put 50

linear feet of 2 x 6'c on the truck, waon't that the

He was told there wac a difference
Mr. Wood said

pame thing.
between board feet and linear feet.
He would explain the differences to Franlk.

Let's otart at the beginning. One board foot

‘means we have a piece of wood 1 inch thick x 12

inches wide and 1 foot long. Here's a picture of

what one board foot of lumber would. look like.

L} * .

How many board feet would there be in a board
1" & 12" x Pfeet?
ac\ghe linear feet?

caée, but he would give another example.

Mr. Wood said it was in thisg
Let's

look at a board 1'.x 6" x 12".

Frank-gaid, isn't this the came © i s

FOLLOWING 1S .A LIST AT
COULD BE USED
1 X 12".x 1 FT, * =
¢ 1 X 6" X 2 FT. '
1 X 4" X 3 FT,
1 X*'%" X 4 FT.
1 X 4" X 6 FF.
' J
. 4
/ri\
&
p
R
YA

%7 BOARD FEET IS THE CORRECT ;
ANSWER .




D]
.

.This board 1o 1 linear foot 1ong,

lmy{

‘ + Let's cee 1f we 't;:an put together picees ofu.’
1 :6 go {t will make a board foot.’

- of how thic could be done.

@n@,board foot.

Can ybu think
Distuss your idea's
in élasc before going on.

Did anyone try to do it like the piccurelﬁelow

!

=

-
o
T

- f
b

6"

7

If you take 2 - 1 % 6 x 12" and put them together,
" they will make.a board 1" x 12" x 12",
board foot?

for 1 x 6'c.. How about 1f I take a 1" x 6" x 4 ft.

(he made a drawing) and put it together like thig.

-2 f |
’—_ ‘II I 6!’__

Wouldn't thic give me 2 board. feet of -lumber?

R
R

Mr.'
Frank aaid all he
did was to think of cutting the board into two

Wood told him that was correct.

equal parto and putting them %ogether.

* Problems: Find the number of board feet in each of

the following:

/b/f it 1o not o‘

L1d
Ay

1 thisg 1 %

.

Frank caid he thought he had the idea *

REFER TO THE DRAWING OF YONE
BOARD FOOT." . WE HAVE.THREE
DIMENSIONS TO WORRY ABOUT.
“IT MUST BE-1" X 12" X 12. |
A1l X 6 X 12 DOES NOT SATISFY

THIS, BECAUSE 1T'S ONLY 6" WID
AND IT NEEDS TO BE 12."

%\; :

YES. EXPLAIN TO. THE STUDENTS
THAT THIS IS LIKE:TAKING A
BOARD TWO,K FEET LONG AND

CUTTING IT INTO TWQ 1 FOOT
PIECES AND '‘PLACING THEM SIDE
BY “SIDE. -

P

DISCUSS AND USE MORE EXAMPLES
I'F NECESSARY. THEN GIVE STy=-
DENTS TIME TO WORK THE oo
PROBLEM§

ASK THE' STUDENTS IF THEY HAVE
ANY OTHER IDEAS ON HOW TO "
FIGURE THE BOARD’ FEET IN A
1" X 6" BOARD.




1 4 : ' '
de N

L . )
> . No. of Boaxrd Size Z\g@éré feet ¥ AFTER THE STUégNTS HAVE
'1 9 141210 foot COMPLETED THE PROBLEMS DISCUSS
@ s S —_— THE SOLUTIONS AND CORRECT
2, 1 1"26"x14 feot ~© ANSWERS. o,
3. 5 1":6"x14 feet - ' THE, STUDENTS SHOULD COME UP
e Sy WITH THE FOLLOWING GENERAL-
: b2 10 126 m20fect  ____. . IZATION. "IF 1 AM TRYING
5. 1 4 1 %6 =8 feet | TO FIND THE BOARD FEET IN A
- 1" X 6" BOARD. ALL I NEED 1
. 3 | TO DO 1S DIVIDE THE NUMBER.
' . , OF FEET. IN THE LENGTH €
. : J ©oa", SEXAMPLE: A 1" X 6" X
| : 18 FEET WOULD BE 18 & 2|z O
- , BOARD FEET, | |
] . ’ . b"\%?;.. ‘- \'
- - END CLASS HERE' ‘
Y
? L] - a , ) \ . (‘
‘ . L)
¢ Doard Feet (For I, inch lumber con't)
Frank decided that if he could figure board - v
- foeot for 1" m 12" and 1" x 6" boards he chould be W "8
. able to do the gsame thing for 1" i 4" boards, He o
- figured it like thig. ‘ ) e
- ' z) ‘/}
f
o > AN

If I take a board 1" x 4" x 3 feet, I can cut ¥DISCUSS THIS METHOD WITH THE
: . STUDENTS AND PROVIDE DRAWINGS
it into 3 pieces, 1 foot long and put them together p oTyER EXAMPLES. IF y)
to maks 1 bozn:fd foot (1" % 12" x 1} foot). He triéd .F’OSSIBLE, SEVERAL BOARDS /FROM
}' : THE WOOD SHOP COULD BE USED
ST HERE TO DEMONSTRATE. IF NOT

AVA1LABLE USE CARDBOARD MODELS
- ~e / .




. ] . * v

this sanb method for a boazd 1" % 4" 2 6 feet, ° AFTER THE STUDENTS WORK THE®

a .« PROBLEM GIVE THEM THE ANSWER
How o oard fect did he find? s : : e
.l,f’ i beard feet did e tin v/ 2 BOARD FEET.
Problems: Vind the board feet in each of the /
Y, following. _ N é
LS ' . 1& J
No. of Doards Board feet  * GIVE THE STUDENTS AMPLE TIME
1. 1 C1"3212""%12 feet : . TO WORK' THE PROBLEMS IN CLASS.
ol rLeie oo - A ENCOURAGE THEM TO USE DRAWINGS
2., 1 .. 1=x6=x12fect ____ IF NECESSARY, AFTER THE
) 1 1 12 foet ~ STUDENTS HAVE COMPLETED .THE
3 i , xhx OO e PROBLEMS CORRECT THEM IN CLASS
4be 2, 1"212"x18 feet AND DISCUSS THEIR METHOD OF
5. 2 T 1"x6"x18 feet ' SOLUTI'ON. a , e
6. 2 1"z4"x18 feet : : : ' s,
Frank’ looked at,: gome problems he had workegd
(oee following lict) and d@cided there was an 4acier
why to find the number of board, without makin a
drawing. ( S / )
Size | an;‘d feet, ) ‘ ' . 0(
.1" x 12" z 6 feet 6 board feet
1" % 12" = 18 feet 18 board feet/ - v .
1" x 6" x 6 feet 3 board feet’
1" x 6" % 16 feet 8 board feet {
1" % 4" x 6 feet 2 board feet
1" x 4" % 9 feet ¢ 3 board feet
What do you think Frank had come up with? * % GET SOME SUGGESTIONS FROM THE
STUDENTS AND TRY THEM OUT,
. . EVENTUALLY YOU CAN EXPLAIN
S ~ THE FOLLOWING: ...
- A) SINCE 2 X 6 = 12 FOR A
. : : 1 X6, 1 DIVIDE BY 2 TO
Problem: Find the number of board feet in each of FIND THE NUMBER OF BOARD

FEET.

B) SINCE, 3 X 4 = 12 FOR A
1" X 4", [ DIVIDE BY 3 TO
FIND THE NUMBER OF BOARD

the following.

No. of boards Size Board feet

FEET.
= 1. 2 Fx 4 x 6 feet :
- . ASK THE STUDENTS WHAT T' Y
2. lz:) 1x6x12fget . THINK THEY WOULD DO FOi
3. 1x2- 2 feet 1" X 2" BOARD. (DIVIDL
',’ 18 1x 12 % & feet 6 TO FIND THE BOARD FEL. )
\ —— . y
5. 4 1x 2 10 feet GIVE THE STUDENTS THE PROBLEMS
6. A 1x6 x 8 feet ON BOARD FEET.

"/

121 FND CLASS HERE

hY

‘ ' 119




7. Board Fcet (lor 1 inch lumber cont d) o T .
Frank figures since he could find the board fLLt : !
.Or 1x2'g,1x4's,1x6'c and 1= 12'¢ ) he should -
be able to do the .sade for 1 x B'u. He dccide to uo?ﬁy

just like he did for the other widtho., "I'1l1l just imagine ® AT THIS POINT IT IS

cuttiﬁg the board and mmk@ia piece 1" = 12" x 1 foot and STRONGLY RECOMMENDED THAT

YOU USE A REAL MODEL OR A1)

sece what happend.“ The following'drawingo shows how he LEAST A CARDBOARD MODEL
o OF THE PROCESS FRANK IS
did his work

, _ o . g GOING THROUGH,

Frank started uith
board 1" x 8" x 2 feet
and cut it into 1 foot

lengtha
\

.Thic gave him a pilece R
1" x 16" x 1 foot,

.
&
) A

'—.8,, ___._ 8“

Step 3. ﬁ;ank figures that if he could get
a piece 1" x 12" % 1 foot (1 board foot) he would try for
2 board feet. So he took 1" x 8" x 3 feet and cut it v SN
like the féllowing draving and then put them together

A Tt o A Rip Off ACRAS SN //-\N_/\_/v\“_/\‘ N T N N

69 Urite dovn a three digit number where the hundreds digit io larger than

: tﬂe oneo digit Example 842 .
(2). Reverse tbg digits and subtract _ 842
s - 248 , s
594 ' <
(3) Reverse the digits and add v 594 )
+ 495
. { - 1,089
(4) What did you get? ‘

122

120
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©

Hie the drawing below,

4

Step 4. ' o

N

Frank thaught, "I've got a board 1" x 12" x 2 feet,

that's the same as 2 bodrd feet, It takes a 1" i 8" x

3 feet to make 2 board feet." %Hh&t do you think Frank
tried next? ) o
Frank decided there must be gome gort of patterns
for 1 x 8's. He didn't ant to have to keep putﬁing
pleces of board together to work-out board f;et'fdr a
i1x 8( He kept the following table to see if he could

find the pattern, " A)

Size Board Feet
lx8x3 - ¢ 2 .
1x8x6 4
1x8x9 * "6 :
1x8x12 "8
. 128

v e

s
LET STUDENTE MAKE
SOME GUESSES AND TMEN
. SUGGEST. A BOARD 6 FEET
CLONG IF THEY DON'T COME
UP WITH THIS FIGURE.
ONCE THE FIGURE OF 6
FEET IS ARRIVED AT,.
ILLUSTRATE WITH A MODEL
AFTER THE STUDENTS HAVE
MADE SOME GULSSES.

i
’\7\2
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e e e I LR LUK (K LI LIS 57
A . Bize . fBQard et . *‘ED,?y/ S . P o 14?5’
. Co NI ' . 16 © ¢ 2 - - RN 4 £ i L
R < F 1 Q" 8 x 13 : R . 4 e - s e
| . . 1x8x18 ° . ' ' S
LAY .,-l:.c8x21 , — -
. . ‘,{:’m . . . & -
A - b . *

) - 1 1" A
Remember : ?é; 1 x 2's you took 1/2 % length 1' X 12" X 4" LONG OB

. s . . Canyou finish the table and find the pattern? ' ) THIS IS THE SAME AS A . .,
' | ' v ; , J 4 BOARD FT.
s ‘t-x 4's ybu took 1/3/x. length

Y

. . . oo D) AFTER“THIS DEMONSTRATTON
. ~ jA®6's oyou took” 1/27x length " LET THE STUDENTS CONTINUE |
_Maybe there's #~ffaction‘you can multiply times the length WITH THEIR READING
;  for 1 x 8 R . . AND DISCUSS THE
(ror 1 X ©S. PROBLEM WITH THEM.
Problem;: 0 i L
. Find’ the number of board feet in each of the following:
No. of Boards - Bize - Board TFeet NOTE‘ . _
e L 4 7 1xex12 T TRY TO GET THE STUDENTS TO
7. 2 1x 8 x 12 SEE THE FOLLOWING:
7 @ . _ _ \
" ' * - 2 01
g 3. 2 . 1x3x14 ’ 1 X 2'S X X LENGTH = = = .
| 4 9 1 x’4 x .12 ' ¢ 120
. ‘ . | ’ ‘x» -1X4'S'L'XLENGTH'A*'1'
S , , » 3% 12 3
| - ¥ 1 6 T
Qo = — =
. e 1X6'S 5 X LENGTH T, = 3
THUS : .
* o ) . il -8 :
e : 1 X 8'ST; X LENGTH OR
. . . . o |
X It's a Grump 2
< A . % X LENGTH.
4,75« 37.52 15.65 © ) -
x 23 x_ 36 x 7.46 . ONCE' THIS HAS BEEN DISCOVERED
‘ ] , . SEE IF THEY COULD PREDICT
. - - S o' V. WHAT FRACTION WOULD BE USED
l \ . v . V r\éﬂ “ FOR
.75 88 - 36 . _ 1 X3'SOR 1T XO9'S.*
i.l’ . X 05 X .9 . x“ .1’7‘ ‘ » . * .
L. . . NOW ASSIGN PROBLEM SET
? - . . o END CLASS HERE
, . . [ .
R - | ] . , : )
. ‘n'
- V - - . | - . - . /__\
= ‘é%‘ | | . 124 ,
. \‘1 " :
“ERIC - S ) 122 . :
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8. Pricing lumber by the b .0 foot THIS EXERCISE IS TO BE
. wed Frank * omnlete L iaventory PRESENTED TO THE CLASS AT THE
ME Wood asled Frank to ?\mp ete Lue inventory BEGINNING OF THE PERIOD
sheet on %he following pa,e. Mr. Wood needed to know (AFTER DRILL EXERCISES) AND
[ J

how many dollars worth of lumber he had in stock. He

THE STUDENTS SHOULD BE -GIVEN
THE TIME TO COMPLETE THE

told Frank that he had completed.the count of the,lumber PROBLEMS DURING CLASS TIME.

but did not have it priced yet. Ihié.was to be Frank's

" job.

Complete the inventory shecet by finding the nu-ber
of board feet and the total cost. .

Use your price list to,find the correct price ror

the lumber. . Remember you're using board feet. You'll

THIS WILL GIVE YOU AN OP-

) PORTUNITY TO HELP THE STUDENT

J . AND FIND OUT TF THERE ARE ANY
PROBLEMS ARISING FROM THE

' BOARD FEET CONCEPT.

END CLASS HERE

find an exaﬁple worked on the top of the next page. -

2

Problem Set:

Exéﬁplé:

Step 1:

Step 2:

—

12 - 1" x 8" x 18 feet (common pine)‘
Board feet in one 1 x 8 x 18 is

Ll

2 18 _ 36 _
3 x 1 3 - 12 board feet .

4 "o
Since there are 12 boards the total board feet is
/ 12 L
x 12
24
12 .
144 board feet

The ﬁrlce of 1 x 8 common 1s $.48 a board foot. So the total cost is

i 144 g
- il - x .48
1152
_5&_ -
‘ $69.12 x /
e > . ] s
. . No. of | Price per Total
No. of Boards Size of Board Board ft. Board foot Cost
S 12 ‘ i"x8“x18'(common pine) + 144 48 $ 69.12
' 15 1"x6"x12' (common pine) v
50 1"x12"x10' (conmon pine)
o 25 + 1"x4"%x20"' (common pine) ’

20

N .

1"x8"x12' (common pine)

1"x10"x12' (comnmon pine)

125

) 123
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g, Woard Feect (For 2 inch lumber) - . - . -
A'board foot has been defined to be a board

® 1" x 12" x 1 fobt. | e e |

.

=

-

I

2’

°

_ S - * : -
v o How ma@ board feet would there be in a board DISCUSS THIS PROBLEM WITH

" " . : e o ; THE STUDENTS AND USE A
2" 12" % 1 foot? Would it be the same as a 1 incb‘ DEVELOPMENT SIMILAR TO THAT -
board? B> ' USED FOR 1 INCH LUMBER.
*  SINCE THE BOARD IS 2" THICK

9. T _ i . WE COULD MAKE 2 BOARD 1" X'

12" X 1 FOOT OR 2 BOARD FEET,
. -,M/., . . |

< N u///// | &
T a . |3-" o [

=1

Discuss your solution with th clagss., Now try to find

. ‘\how many hoard feet there are in a board 2" x 6" x 1 foot, , .

" -JM :
. = |" 6"_:_/ .

1

‘ ) o
Look at the table on the following page and see if you
) can discover a way of finding the board feet in a 2"
. / B
board. \; . L e
b\, ‘Now, that you ‘have studied the table complete the HAVE THE STUDENTS STUDY
. THE TABLE AND DRAW'THEIR
i last fov- entries in each column. Can you e‘xplain how ATTENTION TO THE,PAIRINGS
to find tne board feet for a 2 ‘inch board? OF 1 INCH;BOARDS’?&A;)ID 2.3
' : INCH BOARDS®
EXAMPLE: '
1"X12"X8'—> 2""x12"x8'
J."XG"XIO' ‘—$2"X6"X10'
: AFTER AMPLE TIME YOU SHOULD
&‘ o . ¢ BE ABLE TO LEAD THEM TO
) . o { ' THE FOLLOWING: IF YOU WANT

TO FIND THE BOARD FEET IN
A 2 INCH BOARD, YOU JUST




L§ W T
‘gize Doard Feet Size ”  Doard.Feet
1" % 12" % § feet | 8 2 x12"x B feet 16 .
l"lZ" z 16 feect A 16 - 2" x 12" x 16 feet. .%2 Ve '
. C T ’ )
S 1" = 6", 1 10 feet. 5 ;2" x 6" x 10 feet .- : 10 .
1 x 6" x 18 feet 9 2" = " x 18 fiet \ 18, -
1" x 4" x 12 feet ~ b v 2" % & x 12 feet ¥ v 8
1" = 4" x 18 feet~” ' 6 Y 2" x 4™x 18 feet 12
1" x 8" x 12 feet ‘ 22 2" x 8" % 12 feet 16
1" x 8" x 24 feet 16 | 2" x 8" x 24 feet 32
W ox 6" u 14 feet - e 2" x 6" x .14 feet
1" x 12" x 8 feet 2" % 12" x 8 feet '
1" % 8" = 6 feet } ' 2" = 8" x 6 feet
1" x4 % 15 feet : e 2 x 4 x 15.feet
- _ ]
: 2
Problem: . .
Don't ‘get fooled in working the following problems. FIND WHAT IT WOULD BE FOR A
: ) .. - 1 INCH BOARD OF THE SAME
Some are 1 inch boards and some ars 2 incn ooardg. Find WIDTH AND LENGTH AND THEN
thc.mber of board feet in eack of the following: . DOUBLE YOUR ANSWER.
No. of Boards ~_ Size . Board TFeet EXAMPLE :
1. 2. 1 x 6" x 12 f£. FIND THE BOARD FEET IN A
2, 4 2" x 6" x912 ft.. - 2" X 6" X 12. ,
3. 8 2" o2 x 16 fr. 1) 1"X6"X12 FEET BOARD HAS
4. ' 1 2" » 8\ x 12 ft. 1/2_ X, ¥2 = 6 BOARD FEET.’ ,
5. 15 2" x 4 x 12 fe. - __. 2) 2"X6"X12 FEET BOARD HAS \
~ 2 X 6 = 12 BOARD FEET.
It's A Grump ’
YOU MAY WISH TO PROVIDE THE
487 1/ 5,672 12% % ? STUDENTS WITH A FEW MORE
982 N - EXAMPLES BEFORE ASSIGNING
17 THE PROBLEMS ON THE LEFT.
+ 624
1 ' )
43 END CLASS HERE
1
%

i
kN
~ i
B
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10.. “Selling cut 1umbé;. ' .
Frank found out it was possible for a customer to . - °

get lumber cut to oié@. . This caused some problems when

it came to finding out how wuch to -charge for the materiails.

For example, one day Frank sold a piece of 3/4 inch AC

plywood that was 2 feet by 3 feet.

How do you think Frank could find out what it should cost?

Stop --- Let's see if the class can gome up with the answer.

*THIS TURNS OUT TO BE THREE PROBLEMS FIRST THE STUDENTS NEED TO FIND THE COST

PER SQUARE FOOT, HOW MANY bQUﬁ FEET THERE ARE IN THE PLYWOOD. BEING SOLD AND
THIRD WHAT IT WOULD COST. TQL,L THRFE PARTS SHOULD BE ARRIVED AT BY CLASS
DISCUSSION. ONCE THIS HAS BEEN DONE GO THROUGH THE SOLUTION OF THE STATED

" PROBLEM.  ..n

.A) THE SHEET OF PLYWOOD IS 4 FEET BY 8 FEET OR 32 SQUARE FEET. SINCE IT COST

$14.75 PER SHEET (FOUND ON THE PRICE LIST) THE COST PER SQUARE FOOT IS
.460 PER SQUARE FOOD (ROUND OFF TO $.46)
32/14.750 ,
128 ‘
195
192
30 ,
B) THE PIECE OF PLYWOOD TO BE SOLD IS 2 FEET BY 3 FEET OR 6 SQUARE FEET.
(MAY NEED TO REVIEW AREA OF A RECTANGLE.)

C) THUS, THE COST OF THE ORDER IS

$ .46 PER SQUARE FOOT -° . _ \
X 6 SQUARE FEET m

(‘ § 2.76

IN EACH OF THESE STEPS TRY TO GET THE CLASS TO MAKE SUGGESTIONS AS WHAT
TO DO BEFORE GOING ON.

'l X L. o
LA -
4 \q .
.

-

126
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. "o . A customexr came into the 1umberfyard and wd’ged an ‘ ;

'~estinatg of what it would cost for- the lumber &beuxld e

a dog house. He gave PFrank the f@llowing 1ist of materialc.
° . Using your price list and whag you have learncd find the

»

coot of the materials needed for ﬁhﬂ projecc,

MATERIALS. LIg? FOR DOG HOUSE ” %

R pieces 1/2" x 2 ft. ® 3 ft. AC plyw’oo'd
. 2 pleces 1/2 x 2 ft.‘ﬁ 2 ft. AClﬁlywoéd ,
2 pleces 1/2 21 1/2.ft.J3.3 ft. AC plywood
1 plece 3/4 % 2 ft. = 3 £t. AC plywood
"2 1bs. Box mails - s

]

2 qtg. White paint

ERIC /- BERTE L

- - I 3

AFTER COMPLETING THIS, DO
SEVERAL MORE BXAMPLES.

EMPHASIZE THE THREE BASIC STEPS.
ONCE YOU HAVE COMPLETED THESE
EXAMPLES HAVE THE STUDENTS FIND
THE COST OF BUILDING THE DOG
HOUSE ILLUSTRATED AT THE LEFT.

1/2 INCH AC PLYHOOD COST $13.75
PER SHEET OR $13.75 + 32 = $,43
PER SQUARE FOOT.

2/2'%3" = 12 SQUARE FOOT
2/2'%2' = 8 SQUARE FOOT
2/1 1/2'X3=9 SQUARE FOOT

29 SQUARE FOOT OF
1/2" PLYWOOD

29 X §$.43 = $§12.47 FOR THE
1/2" PLYWOOD

THCRE IS A TOTAL OF 6 SQUARE
TOOT OF 3/4" PLYWOOD AT $.46
PER SQUARE FOOT OR 6 X $.46 =
$1.76.

THE 2 LBS. BOX OF NAILS cosﬂf:>

X §$.35 = §.70.

THE PAINT COST 2 X $1.25 o

,,$2 50.

}
JTHE TOTAL PROJECT COST IS "ns
<i"OLIOWS' :

i/2 pLYwoOD $12.57
3/4 PLYWOOD § 2.76

NAILS 270 .

PAINT - 2.50

Total Co¥t $18.43

IF THERH YW NOT TIME TO
COMPLET IS PROBLEM IN ONE

119D YOU MAY WISH TO
COMPLETE ¥1 THE FOLLOWING DAY.

<
END CLASS HERE




ﬂl?f * Keeping .a running inventory.

Another reopongibility ch&t‘Frank was glven wao
ping a "running” inventory. , Thio meano that he muot
gp track of the lumber that Jo in ctock. "Frank wao .
told.@e ohould check the inveﬁtory once every two weeks.
. Why do you think it would he important»to make this kind
of check?

The firor time Fr%pk took the inventory he counted
all the lumber., However, he found thig took too long.

He thought maybe he could come up with a way tg cave
h%@self gome, work, “

Can youn come*up with a way that Frank could scave time
in taking hioc inventory?

Frank desideo he could jusct meacure the otack of
lumber and  then figure out how many pleces there wac in
the stack. A stack

of plywood was 30 inches high and each plecée wao l/g inch
thick.

Here's a situation Frank worked out.

So Frank caid he would work it as follows.

K
30‘2’»1---'-19-"%-60 ™

2
This told Frank there were 60 ﬁiﬁceg of 1/2" plywood
in the stack. Why?
7
Problen: a

Frank measured another stack of plywood and f;und
it was 60 in;hes high. If each piece'was 3/4 inch thick,
how mnny‘pieces were there in the sgtack? . N
Tﬁere was one thing thdt caused Frank some problems.
He found .that lumber wasn't always measured by what. he
thought it should. For example, a 1" x 4" board was
reémlly 3/4" x 3 1/2", a 1" x 6'.board was really 3/4" x
51/2", and a 2" x 4" wag really 1 1/2" x 3 1/2". What
do you think the measurements of a 2" x 6" board would be?
_Using the list given to you, solve the following:
P;otJ@m: “ »
). How many 2 x‘d are there in a stazk 60 inches high?.

2. How many pieces of 1/#' plywood are there in a stack

130

128

HAVE THE STUDENTS GIVE
THEIR TDEAS ON THE SUBJECT.
TRY TO BRING OUT THE NBEEDS

“TO INVENTORY SUCH AS;

REORDERING MATERIALS,
FINDING OUT WHAT KIND OF
MATERIALS SELL PAST, .
MAKING SURE THERE I§
ENOUGH LUMBER TO COVER
LARGE, ORDERS, ETC.

BEFORE GOING un O THE
EXPLANATION THAT FOLLOWS
SEE IF THE STUDENTS CAN
COME UP WITH SOME GOOD

WAYS.

o -

@

DISCUSS THIS PROBLEM WITH
THE STUDENTS. MAKE SURE
THEY UNDERSTAND WHY YOU
MUST DIVIDE. ONCE YOU HAVE
DOwe tHIS LET THEM TRY

THE SAMPLE PROBLEM.

60+ 7= X5°5
80 PIECES.

13}1/2" X5 1/2" MEASURE-
MENT. HAND OUT THE SHEET
THAT CONTAINS SOME OF THE
ACTUAL MEASUREMENTS OF
BOARDS. USING THIS LIST
WORK THE TFIRST PROBLEM
OF THE PROBLEM SECION AS
EXAMPLES., THEN ALLOW THE
STUDENTS TIME TO WORK IN

. CLASS.

END CLASS HERE




» v " H e T T TeE s e e R

!
_ 48 tnchec hi&h?
° 3. How many 2 x 6 are there in 4 stacks, 1f each s S

stack 1o 24 inches high?

4. Jow many 1 x 8 are there in 12 gtacko, 1f each
»

otacks, if each stack 1o 72 inches high?

o
' 5, How many pieces of 5/8" plywood are there 18% s i .-
LR
otack 45 inches high? Y
iy 0 $
‘ g - é
NOTES: -ANSWERS
- f e
1) 60 %42 = 00 %2040 ;
571, -
’ . 1 _ 48 X4 v
2) 48 + = o — - =, 192
) 48w \ =
3) 2[.1-2:323}(%::16
yA 3
. . 16 X 4 STACKS = 64
4y 72 + 212 X4 5 g6 .,
4 1 3
] 96 X 12 = 1152
5) 45+ 2 o 43 X8y g
8 1 5
o BN

IF THERE ARE $TILL PROBLEMS IN WORKING THLSr MAKE-UP A FEW
EXAMPLES FOR THE STUDENT TO WORK.*® ’

Q ' 1:31.
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172. Putting Down a Sub=Fluor
In most houses a sub-floor iu put down~bcforc the
finich flooring is put in. A sub-floor 15 just what'g ,
under your wood or tile fluuru.‘ Usually a carpenter wil%
suse 1/2" plywood for this job.
. S » \n.
or
. - . — L/Z/‘To!e‘flo .
, 4 4 gczﬂ'“:%.“gul,. Flooy
. N | ‘ , . K : ,
'

. >
Example:

put a sub-floor in a roow that looked WORK THIS PROBLEM WITH

v If we wanted to
J df THE STUDENTS AS FOLLOWS

raving, how many pieces of 1/2" ply-

1) 14 PT. X 12 Ft. = 168 $Q.FT.
2) SINCE EACH SHEET OF PLY-

lle the followifig

wood would be deeded?

| , WoOD IS 4' X 8', EACH
‘ SHEET HAS 32 $SQ. FT. IN THEM.
o SN
' . . 12 3) 168 - 32 = s?ﬁ— SHEET OF
PLYWOOD.
_ﬂo ) N
Problems: re———— 4’ -

In each of the foliowing, find the number of sheet of 1/2" x 4' x 8' plywood

will be needed to cover each floor and what its cost will be.

' '
- . g ) ———20 — o

v
——
—_
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TEACHER NOTES CONTINUED:.

JOB. g
o

!

| D
I
|
|

EEFOPE HAVING THE STUDENTS HORK THE

RK ANOTHER EXAMPLE

L
P

EXPLAIN WO THE STUDENTG THAT %E WILL ONLY BUY WHOLE pH[ETS
OF PLYU 0D AND THEREFORE,

WILL NEED 6 SHEETS

52 IF‘EAC% SHEET COST $13.75 EACH OUR COST WOULD BE | )

$13.75
X 6
$82.50 » - e
PROBLEMS YOU MAY NEED TO
N,
-
a ]
|}
Y 4
& A}
d .
W
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13, Divcouats, YOU SHOULD DI%CU 'S THE USE

If a coutractor buys o larpge amount of lumber he will OF DISCOUNTS WITH THE STUDENTS.,
hﬁ’ ) ASK WHY DISCOUNTS WOULD BE |
) . GIVEN, ARE THEY GOOD TOR
dfu,um it widl vary from lunber yard to lumber yard, You  DUSINESS, WY DOESN'T EVERY-

i recelve o digeount un hic purchase. Thic

- ONE GET THEM, ETC, -
o pnt want to call your loeal dealer and find out 1f he THIS’PROBLTH 18 SOMEWHAT
gives diccounts and how ouch. - For, our ;)f()blgn we will COMPLICATED AND SHOULD BE

. : o~ 2 , WORKED IN CLASS. YOU MAY
five o diseeunt of 150 off of the total{purchaoe. Thio WISH TO GIVE ASSISTANCE ANb

neans you must firet find the tdhal cost of an order and  BAPLANATION 'AS THE.STUDENTS

o, : FORK. TiHE PROBLEM REQUIRES
then t’t‘%w oif 152 to tind the cost to the, contractor, - THE STUDENT TO USE MANY OF THE
This pz:i@c"au.g@ discount ls %allbd the net cost. IDEAS THEY HAVE ALREADY LEARNED
Find the net cost of the foll(';wiang order, ugse the |
’ priée liot given to you to figure the cost of cach item. . //// .
e T : * ' - K '
o . : [
© BUILDERS SUPPLY COMPANY
i . Description : Unit Cost
25 1/2 x 4 % 8 AC plywood
. . 100 2% 4% 16 opruce : '
" 20 1 x 12 x 12 yellow pine ‘ ! o ‘
L 20 1bg.| common nailg _ )
10 2 x 10 x 12 yellow pine‘Ll
AN : i
o TOTAL ;
DISCOUNT 15%
NET COST
¢ N\
S _ v ] e
4. Summary and Discussion . DISCUSS THE DIFFERENT TOPICS THAT HAVE BEEN

Ed

.hat do you think of the job? COVERED AND REVIEWED WHERE NECESSARY.

ASK STUDENTS TO DISCUSS THE DIFFERENT ASPECTS
OF THE JOB AND WHA'NTHEY THINK OF THE WORK.

’ - A ' .
Q A . 134 ' . ’ |




v ’
. ACTUAL LUMBER MEBASUREMENTS
DESCRIPTION C ACTUAL MEASUREMENT,
r'd ' N Y
2% lb '! o %" X 3:2"
2 x 6 1%" x “5%" ,
2x8, X 7%&"‘
= 2 x 10 . % 9}2
2 x 12 x 115" : ®
lx 10 Z X 3%"
< 1 x 6 %ll x 5}2"
1 x 8 %ll x 7%"
' i ’ ’ 3" 1"
. l1x 10 A x 92
. l1x12 ) %" X 112"
7 a
bxd o 3dr
4 o
4x6 3" x 55" e
- “ x 8 | 3%“ x ‘7_]2;"
\ . * -

Plywoou is always the same size as the deifqiption, for example a plece
of plywood 1/2" x 4' x 8' is actually 1/2 inch by '4 feet x .8 feet.

2




Depgription

Price
2 x 4 Spruce 20¢ Linear feet
o 2 {12 yellow plue 31¢ Lincor feet
2 % 2 yellow pine " 39¢ Lincar feet
2 %x 10 {2 yellow pine 58¢ Linear feec/
2 x 12 {2 yellow pine 70¢ Linear feet
1 %4 common yellow pine 16¢ Lincar fect
1lx common ycllow pine 24¢ Lincar fect .
1 x common yellow pine 32¢ Lincar fedt
1l x 10 cogmon yellow pine *41¢ Lincar feet
1 x 12 common yellow pine 53¢ Linear feet
@ “
% x4 x 8 AD plywood $14,75 per sheet
3 . $15.52 per gheet
z X 4x8 AC  plywood $13.75 per sheet
% x 4 x 8 AC plywood
1
ix 4 x8 AC plywoed
Paint, (white) $3.25 per gallon
$1.25 per quart &/,
Paint (colors) . $4.,25 per gallon .
,;Q $2.10 per quart
Common Nails 30¢ per pound
Finish Nails 35¢ per pound
[ L=4
‘ Box Nails 35¢ per pound
) ) 7 /
S ) .
Q 13()
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