-‘ " ¢ -

: /
. DOCUBZRT RESUNE . :

- : - e
®D 123.072 . _ % ST 020638 . ﬂ
AUTHEOR -~ Cosler, Horsa, 2d. o o 77 . b f
e - S Individualized ¥ath Probless in Graphs”aand Tables. _ .
. .Oregon vo-Tech Mathematics Probles Sets. )
INSTIT?UTION -Qregon Baeh Zducatior Council, Salem.: Oregon State .
. . Dept. of Eduncation, Salex. Career apnd Vocational -
' . Zducation Section. : :
PU3 DaT: M £ A R o .
!HOTE .- 49p.; Por related documents, see SP 020 628-548:

A¥RILABLE PR0E

D25 PEICE,
DESCRIPTOES

-

I

‘0occasional Zarginal Legibility d .
Continuing 2ducation Publicatioss, P.0, Box 1891,

Portlarnd,, Oregon 97207 ]

%¥-$0.83 Plus Postage. HC Hot Available froa_ ZD2S._
~Graphs; Individualized InstTuction; *Instructional
Naterials; Xathenmatical 2pplications: Katheratics
Tdycation; *Problea Sets: Secondary Zdgcation;

*Secondary School Kat

hepatics: Tables (Data); .

*Yocational Edacation . r
*Oregdén Vo Tech Bath Project - _ ‘ |

TDEETIPIZRS

ABSTACT - ' . .
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mathematics problens developed by the Oregon Vo-Tech Math Project. - -
. Each of “hese problem packages is organized around a marthematical

topic apd contaisas pr&bleas.:elated‘to diverse.vocations., Solations

are provided for all problems.” Problem$ involving the comstraction

and interpretation of graphs and tables are presented in this volame.

These. problems are drawn from five vocational areas: forestry,
- marketing, i}erical wvork, diesel mechanics, _and food processing.
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GFRAPHING

rorestry
Level II '
A E"roblm.s with coxplete soluticns. .
1. On the ‘same set of axes - -t ' .
oanstruct a broken line graph Number | Growth (=m/day)
— for eech of the species of species | specles | specles
indicated in'ths table. Use Days A .B C
days on the Borirontal axes . o 't 0 0o 5 » -
-and growth on the vertical. " | § 2 2.5 .5
. ) - 18 7 3.5 .75 .
25 17 S 1
. .30 15 11 2
40 & 1. ) -
%5 1 8. s . 7 -
_ = ® 3 31 .
7 75 "~ 0 1 127
990 0 1 7.5
- 120 0 0 1.5
) _ v
LIS , . "

¢ Spacies A

»

-

‘Growth (mm/day)
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GRAPHING
Level 11

-

3
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2. Problems without solutions.

" . Forestry

H

2, Often, in a timber sale, to reach the timber it 'is necessary to

construct a logging-road. There are two types of roads to consider:
fype A vhich has an initial cost of $5100,000 and type B whHich costs
$90,000, Sinte type A is a better road, hauling costs are only

. $6.50/M Bdft as compared with $7.50 /M BAfY on the type B road,
Determine the break even point ({n M 3dft hauled) on the two roads . .
by agraphing 2 straight line for each road, usimwstotal cost on the
versical axis and total output (M Bdft) on the.horizontal .axais.
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AEAPHING Forestry
Level 11 . .
M . fomplete solutions to B problems, . .
- - “
2. ¢ . .
- - )
. N .
Note that the line for read A has a y-intercevt of 100,000
' and a slope of 6.50. The lipe for road B has a y-intercept
. . of 90,000 and a slope of 7.50. . . . ' )
200,200 | : ‘ . ',

> Kote t.hat the break- sven )
T . .. poift’ 1§ at out-put of 10,000
¢ - 7, ‘MBP. The conclusion would then’
~ betouseroadhzfthetntal
.; R 4 t-put in timber would ,
= exceed 106,000 HBF ard to _',,_,{h .
use road B if the timber =~ . },
‘ 107,906 out-put is to be less than ’”;
¢ .. * 10,000 MBF. S
/"‘\
- . ) .-. \ .
. —-_.——d——-_ + - *
. . 5,000 10,000 20,000 7 . 30,000
. . Total Output (HEF) ) v
3 . ’
3 LY - . . - )
Al '.g. ] .
» ‘(- t * -
-~ - ‘ -
°- 6 '
. - A *
- . - ‘
* . FOR=-69 -
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SEE CLLRICAL FOR GRAPH PPOBLEMS
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GRAPHS * Clerical .
‘Level 1 L . y \
. . : . .
N .4 A,d Problems with Solutio::s ' o . ‘ ] .
3 1. Make a2 horizontal bar graph of the net sales of 'the Glerks employed ‘
- by the Ingram Bardware Store during the period September )} through —
' September 15,' 1979. {ﬁ;range in‘ogde: from highest to lowest shlgs.}
Ay'ers £2 1350 JQuinton $ 900
y Holden 1,700 ' . Baker 2,780 s
! Pierce ,"‘1,9(25 French & 2,250 el '
’ Hatsea - 27900 Nelson © 1,400 R |
Sl -~ Dean . - 7 ‘1,400, Miller . 1,875 ’ ’
LN 3 - -.
Solution: ¥ .. / »
: c;‘;:...cr.c»cccc{:’:gcgg';.'gg
\ FEEEEEEEEETI RS EELS LSS Y
cfiss skt '.:'«1«"-«.1“"1“:'
Y . . — N T
L
saves T T T TS I 7 T A
» . ) . . %
Y esess [T T 777 72 7777 .
4 * * .
) Feenewn [/ /S / /S S LS TS A —
| ' Piecce I/ /7 S ,
Witiec ’//7,7//{//////7///A
Sorwen VT TV7 70727777278 | g
Vean ;;;2;;;;2;;';;} ' -
Nelsoxn /555'154444544253 N
A * ' -
 esisaen PTTTTTT7) ~
] ’ . A
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. GRAPHS - U ) Clerical
b Le‘-'el 1 . . ‘ . ' ‘ v ‘ g
A. Problemxs s.e:.m SOIutwns (contmued) .o " . I
" ;.2. Make a circie graph of the planned monthly budget ofKhe Cha.r:les .
N . ¢ Zason famly for Jul‘y, 1971.. Express the following items in.both o
. 1
dollars and percents; - Y
~ Food 248 ] '
, Savings 148 '
. Shelter _ i 22y
. . , Clothing i8¢ r .
. . ] " Operating 12%
, Advancement ot 10y . $
: - 1008 = $900 .
Solution: -
~ l
N -
, -
v, Jpevd ng
| . o -
: . /2 A
o # /08 :
s N
f ’ *
- (lHing -
- o _H-:'
- « /8 % -
,ﬁ“/éz She /?L¢V
~ \ ) ‘o
- I ,
2 T .
g °
v - ' . .
% . pa ) . T
Py ’ ! £,
‘g
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GRAPHS ~ - . ' Clerical
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‘ _ - -
A. Problems with Solutions (continued) ’

3

3, The Smith Department Stﬁrq had sales, cost of éoods sold, expenses,
N and profit or loss for thel years 196l to 1970 as shown in the table

that faldows, Fzgures arg in thousands of dollars,
. Cost of . -oflt
; Year sales Goods-Sold Expenses or Loss
. a LT . .
¢ 1961 $200 $110 $ 95 -5 5 .
1962 240 120 u . 95 _ 25
1963 220y © 1125 _ - uo - -1s
. 1964 260 125 105 30
- 198" 290 w10 © 40
1966 299 150, 115 25
1967 300 . 150 105 45
.. 1968 320 160 -, .130 40
1963 . 345 170 - 120 Nss .-
1970 360 . lso 140 . 30
' » : ]

Express the relationship of the amounts of .these’ 1tems in a
multzple broken-lzne graph» *

L’ e
.

Curved lines instead of straight 1ines could have been ‘used
for this draph.

NOTE ¢ Thé'time factor is placed on the % axis.

. Solutionr _ ) . ) .
. 4oo .

ST ’ s¥e
2eo

a¥o | .

e 320

¢ . 100
’ are

78C

290
aae
icO
:‘!c
ret

i
—
3
{

ree * Expeases

‘ge .
b ’ L s

Peobfit o MOF

.Y s
£ e

LS
- *aoe '/\
1
4— V . 7 A +
-a0 e o .

1484 :'v'w wd amy IR gk N7 Iy 199 1770

g

-YEARS 2

C 10, ;.
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GRAPHS ) €lerical
fevel 1 W -, )
g. Problems with Solutions. {(continued}). -
’ ! - \;‘! -
4. Make a vertreal graph of the 'sales volume of tﬁ@ Brown Conpahy
for. the years 1961 to 197Q. . i SN
’ . . Year Sales . .
™
. 1961 5150600 _
1 1962 130,000 .
1963 115,000
1964 90,000
1965 95,000
. 1966 - 105,000 B
. 1967 110,000 .
' - 1968 125,000
\ . 1969 . 120,000 -
1970 140,000 |
This type of graph is ordlnailly used to compare guantity in
n relation to value or quantity, value in relation to time, or,
- quantlty in &elatxon to time. i
* [ SolutiOI}! - ' / hd . - .
’ ¢ . . - T e
. - ’ -
- L] - ;. - ,
l.’,' ,fc L]
e fec |, . ’ .
L) : ’sc 1 L] -l ..
< L A / - 3 -
a = - \' 7/ .
L N ’ \
¢ £20 |7 \Q::i- ‘ . '
/ 7 * .
e f'f‘ \/ i 34 \‘
'g e / / N \\ L
ioac \ / ~ \ \
o o w1 - _ ‘ ’ » - .
~ 7¢ N Y A .
P /\/\/\ NS
“-(‘ . - - o.
¢ I~ '
. to y
AN AN AN \N\E
. I9er Ml JSYe3 itey 1YL et (TR Ty 1Y I?Jt;.
5 * Yc-(\..
.:\-.-,,,-) “ - ‘-r‘
‘ | 11 . .
~ Lo . CLER-70
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GRAPHS . o L . . ' Clerical
- a
Level 1 . . <. ' .
-, M . . . -’ .
. A. Probplems witti Solutions (continued) v " . .
. - ) r

" Make (a) a single~line graph and (b] a rectanale ‘graph, showing
relationship. of the following in dpllars and in oercents.

The ie

‘ items represent the monthly’ expendlture of the James ":.ncent "tan- i
ily in May, 1970. - ... T )
3’ . . : '.'- . - . ‘/_' hd
: *" *).Food - $112.00 . )
. Savings . 40,00 — =
. shelter’ . 96.00
. : * . Clothing J 68,90 , T, .
DU . ~ Operating © 48,00 2
' o *  Advancement 36.00 = o
" Solution: = - " e . . )
-'t ) - ’ ’ T t < . ‘:-
j L}
: (a) .. X
’ .o - A
A .~ - \. \ . * o
LI Ply . ' . R -
' !fb‘ .‘ \ ' [
. b
, o |, . <
. FO ¢ .
-
.- 5¢ |- .
-y 7o Coe .
io .o i}
. so - -
[ qo .
36 . - Con et ’
20 - . ! .
- ie * . et ’ ; *
Foqi 'Sr.wu\gs Sheltec Clothmg Opgmths Pndvcu\(e. . <t
N THent - \ .
: - v * ‘
-. 1 . . . . N .2 l‘g .
. (b) t . oo
- . * -
< ) . .
- 1 - .o <)
P : A = .
" .. . ‘ 1 ' . ¢ - ' s
. i FC‘-C,d . '{:-')’ S\.'\e-l tﬁ(‘ Clothi Dyl 4 e
L . - .‘ . £ & o
. L LAY % 7 ‘.:‘g\"q J.'~i 7o il » | Faoe "
z . . : o8 - N .- . . g N R - .
- : R { ‘ e .
" 3 ™ o LR Y n Y e PR
: RN R R F R RS-
. L. : L .
[ » . 1 ‘ v ) ) )
. . ' RELATIONSHIP .OF° EXPENDITURE IN DOLLRRS‘ .
- . - - . . * : N - 3
v : " “CLER-71 . : i




. GRAPHS
Level 1

6.

&

Ty

3. . Problems vithout Solugions <

L ]
L] - -
. r

-

A bank has had yearly increases in'}ts denand deposits since 1964,
Show the demand deposits in.horizontal form. The deposits were
$45 mllion-1964, $30 milllon-1965. $52 millich-1966, $56 million-
1967, $59 mllllon 1968, 564 m&lllon-lgsg and “s68 nllllon-l??ﬂ.

-~

- * .

SoluLion:

3
-

LY

. . .
A hotel company that has expanded rapidly wishes to plot its profit
bafore taxes and net profit on a line graph for the annual stock-
holders’ report. Profits before taxes in the millions for 196l
through 1970 were: 2,75, 2.8, 2,95, 4, 5, B, 7, B.S5, 12 and 15,

Net incomes +in the millions for 1961 through 1970 were: 1.75, 4.80,
1.75, 1.85, 1.9, 3.1, 4.2, S, 6.25, and 8/25. Plot the Brofits.

£

Solution:




GRAFHS ) . Clerical
f.oEVEl 1 : 1 - . - - -

<

. B. Problems without Solutions (continu2d) .
. “ r o

8. The Caravan Rainwater Company's sales for last year were divided ‘

. . graphically as follews: - ’ L. . '
o geograp! y & | — - . -
' New England States $450,000
. . Mid-Atlantic States - . 450,000
' . ’ South Atlantic States 150,000
. Worth Central States, 150,000
; .o South Central States . 300,000 .
. * Mountain States 150,000 »
Pacific States 750,000

3

Show this breakdown on a pie chart. Select a caption for thé
chart. Lettﬂr it carefully, Letter the information on the
appropriate sections neatly. Color vour thart,ip several colors.

- #
’

Solution: . '

)/cw. Enj{;n{

5
450000

27 - /#73;;7!/6

“450,000
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GRAPHS Crerical
Level 1

*

B, Probleas Vit.hcut Sclutions (centinued) -

’ E 4

9, " The Plimpton Metals Cosp. ‘shows in its amnual report a graph of
. tomqes shipped as follows: -

1968 .370,000 tons
- 1869 310,000 tons
. 1970 380,009 tons
.o 1971 390,000 tons
s ' ' 1972 420,000 tons ' -
Prepare a set of rectangdlar coordinates plot shipments as
ordinates, and draw the graph.

Ld

-
L
Solutieon: ]
v
. e aem e e — el .- - -
. e e - — . - - ¥ ——— - a—- - - P .
e w — a— - - —— - e s w a ow ow - - - R
. e A — e it e e e a - — a aa - - - ©n
e o ———— o d—— & . s~ a R, -— - - -
e e g ———— e - - - -
C e mmmre et ey - s e e ae— s — -
—— - - e rman - a o .
R —_— amma cmE o W m—n e A o= = = . . » -
B It e I L —— et e e w e s .
s e a mw b teee eeee  _A  mi  a s aem. me et em e oa -
e r— 8 e ey s o ke - . — a e — - = —
e e, —— e e e .o e .. \
- o mr—— e, e —— e —— & & A - - - - - - -
’ -
- s = - A — i -— . — - - L. - -
- d . ——— —ar—— - - - - . — -
—— e s a—— - - e E e e = - . — .. _——
- i = A A b ————— — i —— - - - —e
. ——..- -------
p i
- e e e e e ——— e —— - - rd——a e w . .- . -
. e o mm e e —— e e - Che g - — .
I —— ——— a— - . ...i_ . = . - - - - -
A e Em e .= & d—- e & B m o —--T- -
o d— ..+.__._..,.._'._.____.-..-.--_... — - - -
- v
i el 2 - - - P - - -
. ey g - - .- v .
- —— . e e ey - = = = e & omeE = m e e e - .
R - e a s mw v - = sl — -r— . - - [
ot a — ———————— ——— a— F . - - . - =
J S X . -
;
- a—————— - —— - r m . - — -y »
e e e e mmem = . o ¢
P - T - - . .
o W e - = omm B - - — — . ) — - - - " -— - "
T - -
- — — e e = ———— - ——— —
S — R . — -
e e e e LT LTIl - o
- - [ - i o
—_ PR - .
e mrm— = = - - o - — - =, .
- - — e — e -
*
L] — - - .- - - — -
e - - - - - -
7
JF A Y - -
e . .
e aam ma aw e el s - -—— ¢
- - -— - e —— -
- i 1.,
- . .
[
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GRAPHS ' ' ‘ . Clerical
' Level 1 - .

L

. * : et .
r . . .B; - Problexs without Solutions (continued)

10. Make a vertical bar graph®of the stock of men’s $5.00<shoes
in the Dliver Department Store, Decesber 31, 1968, Note: In

¢ a stock-record graph of this kind, sizes 1 to 6 1/2 need npot |
‘ : be indicated. . .
) size lo. Pairs ' size  Ko. Pairs size No. Pairs
7 63 - | o ?5_ 11 146
. 7 1/2 90 9 1/2 78 11 1/2 - e118
8 129 10 160 i2 84
8 1/2 146 10 1/2 ig2 ’ i2 1/2 37
i ., J 1 -
» Solution:
' - | I3
i
.{ L]
3 T - = - 1 L]
' ~ ! :
1 . 3,
1 H - .
1 :,J
’ b ] 1 . l “i




_ GRAPHS . ‘ o
Level 1. A . s SR
’ B. rroblems without Solutions (continued) . ‘ .
11, Construct a pre chart for the following dollar costs of tide X¥Z
Corporation, - ’ P
3 _ Cd / )
Labor 40% 4 Sqma::ent Jos
Fuel 6% Haterials.’ 26%
. Taxes g% ~ .Ret Ingcore 10% ‘
’ -
Solution:
\-P ) - L
¢ ¢ .
. e
/
- ; -
- !. ' i
"
Pl L
- s ':'
- ; ’
-l 14 r - L]
¢
o ’
L T
. oF :
- 7 .
L E
. :"',.-il -
¥
- -+ 4
* . - 17 .
e . 1, -
e ~

- “Cleracay”
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SRARHS ) .. Cleracal
level 1 . ’
. . ’ » ~ . . L]
. . 4. Froblems without Soluticns {coptinued) . .
) 12, In order to make a change in the credit and collection oolicy -
_ of the Johnson Hardeiare Company, the manager wishes to have
the credit information for the past five years shown in craphic i
- form. You are to prepare 2 line graph shouung the anformation .. |
~ . listed below. .
y ) 1960 1961 " 1962 1963 -. 194
K hcoounts not due 521,448 520,165 $22,678 $23,740 $23,43%
1-39Q days 13,545 15,8690 13,125 18,750 19,120
30-60 7,268 7,400 8,875 9,920 11,46€°
Tver 120 days-lvear 1,225 1,494 2,67¢ 3,335 4,245
Jver 1 year . 225 3390 320, . ..-=560 1,460
Tt . sblution: - 7
—— ) * - ) h ! j
ﬁ‘ *
' . o} -
-
- - \ - ey
. o\' ' ‘. . ’
- . - -
. A ' R b -
: . ' J - [
. - - L} .
v - t
. i .
) ’ . -
B — .
R \
* * L —~ .'o [
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GEAPHS
Level 1

' Problems without Solutions (continued)
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Clerical
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STV, a mini-condlomerat®, derived $820,000 in revenue frem five

_ wholly owned subsidiaries. The g sebsidiaries sales were:

* Company A-$100,000; Company 5~35Z00,000; Company C-$300.000:

Company P-3$80,000; Company E-5120, 000 Drav a cir.cle graph,

showing sales in percents, L . . .
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GRAPHS Clerical
Level 1
Solutions to B Problens } .
8. - -_H_":' ’
New E.eg{mo(
, N~
- foerKle 450,000 _ )
‘\:: f . .
. 750,00
— L4 -
~
) ’ T h '. . T T
. ' “ind Hlantse
. P R
450 0090
. v
Sout,
, : M’i Atlamtre
: Corntral\ # VAN
‘ *
/50,000 o
' - -
Total Sales $2,400,000 ’
-
450,000 o '3
. =  68.4
. New England states (2 550 000) (360°).
: ’ 450, 000 o o
Mid Atlantic states , (2’400 000) (3607) 68.4
© South Atfantic States 150,000 (360°) = 22,8°
- . 2,400,000 y
’ K North Centra‘i States 130,000 (360°) = 22 '8°
. 2,400,000 ",
N . 300,000 °
. s t Stat 360°) = ‘45.6
, f":':‘i*; outh Central ates (2’400 50, ) ( ) )
. %
. 150,000 LT o
g #ount s = . )
;:{; jountain States (2 50 000) (360°) 22,8 .
e
Ny . -CLER-
l@ * pPacific States ( 750, 000) (360°) = 114° - (i R-81
v g 2,400,000 e
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Level 1 -,

Solutions to B Prohlems (continued)

11,
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Labor

Fuel

Taxes
Equipment
Material
HNet Income
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of 360° = 144°

of 360° = _.21.6° -
of 360° = . 28.8° '
of 360° = 36,0°
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of 360° = 36.0°
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Solutions te 2 Preblems (continued) 4
N

(?°”30353? 4?
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: -
100,000 oy - o

Compan —_— =
mpany A (Z2:C8S}  (360%) 45
- H . i
.Coinpany B (—é—%) (360°) = 90°

] ”
o .o Ccmpany—c (
Company D (

Ccmpany B (

300,000
800,000

80,000
800,000

120,000
800,000

) (360) = 135
) (360) = 36° >

) (360 } = 54
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. 2

27

" CLER=86

P B




GRAPHS AND CARTS ° : piesel Mechanic
level 1 t

A ?roﬁlems with Solutions

.

Note: Problems 1 and 2 refer-to Graph I.  ~ A
! ’ -
r*J 1. If the alternator-to-engine drive ratio is 3:1 and the ergine at
) ide is 500 rom, find from the graph the cutput for the alternator
L S indicated by the graph of' . .
GRAPH I o
- . 3
‘o s00 S : -
- —
80 ‘
' 60 ' : 1 : A
HAmAS - :
. ~
40. 5
» 20
J'f’ R
O

o 5 /0 .20 25 30 35 40 4f 50

ALTERNRTOR KFr7 B
(W HUNDREPS)

Solution: ' ' . . v

p The rpm of the alternator would be' 1500. Corre&ﬁbnding to
this, we read 20 amps. ..

L

2. If the output iz 20 amps and this is contznued for 4 hours, - how
many anpere-hours are geperated?
. , J
Solution:

(20 amé)[4 hours) = 80 ampere-hours.
28
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. . GRAPHS AND CHRRTS } Diesel Mechanic
level }

A. Prcblenms with Sclutions - (continuad)

3. Fream the graphs (Graph 11}, what would be the required horsepower
" for a 4 axle, 75 sg ft frontal area truck hauling 55,000 lbs at °

55 mph?
Sclution: : “r
. . Looking at graph A, and going up the 55 mph line u.nt\i?l we

cross the line of dots we see this corregponds with 170 hp.

. 4. What road speed could be expected ‘from a 4 axle, 108 sg £t frontal
area tyuck hauling 55,000 lbs with rated horsepower of 2507

*

Solution: -

Approximately 62.5 mph using graph C.

b- P
| —_— .
"
. -
2}
) . . 30 =
‘ .
m-43 ’&’ -




"GRAPHS \AI"‘D CHARTS,
Level 1

L

k., Problems with Solutions (continuéd)

. hote:

Prebler 5 refers to Chart III.

CHART 1III

¥
o’

Diesal Mechanic

HOW TO MEASUFEZ 'THE GAUGE OF CABLE

11
SIZE AND AREA OF WIRE
[

(A (8) ()

WIRE AMERICAN CIRCULAR
DIAMETER WIRE MiIL
(IRCHES). GAUGE AREA

. 4600 0000 | 211600

. 4096 90 167800+ |

.3648 fes) 133100 |

. 3249 0 -105500 |

Tn ! 1
. .2893 1 A4 sig00

.2576 2 ] 66370 |

.2294 3 52640 |

. 2043 4 41740

.2893 1 83690

_ .2576 2 66370

.2294 3 52640

.2043 4 41740

. 1620 6 26250

.1285 8 ' 16510

.1019 10 10380

.0808 12 6530

.0640 14 4107

.0508 6 . 2583

. 0403 18 1624
_.0319 20 1022 !

.0284 21 810.1 1

.0253 22 642.4 |

1 +0225 23 509.5 |
t .0201 24 404.0
o179 | 25 "320.4

.0159 26 254.1

.0142 27 201.5

.0126 28 - 159.8

. .0112 29 126.7

.0100 30 . 100.5

.0089 3l . 79.70
.0079 2 v 63,21

DM-44
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CHART I11:

Livel 1
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Diese c

AND CBARTS

4. Problems with soluticas (continued)

How to Measure The Gauge of Cable

/r To

(1)

(2)
(3}
{4)

(s)

® g

detegain:_z the gauge of a cable, using the table, proceed as follows:

Count the nuzber of strands of wire.

#easure the diameter of a2 single strand in thousandths of an inch,
using a nicraaeger.

In col&nn A of the table, find the diameter of the wire you have
measured, and on the same line, in column C, find its area.

Multiply the area of a single wire by the number of strands, to.
get the total area,

in c&luﬁn C, find the figure that is closest to the total area
obtained by step 4, and on the same line, in colurm B, note the
gauge mimber of a single wire having that area. This numbex is
the gauge of the cable. *

L]
*

A cable is found to have 19 strands of wire, the individual stTinds
{neasured by micrometer) are 0.0112 inchesg in diameter.
gauge of the cable.

Solution:

The table {colunn C) shows the circular mil area of each
strand to bhe 127. Multiplying this by the pumber of strands.
19, results in 2413 total circular milg., The closest figure
in Colurm C is 2583, ahd on the same line, in Column B, we
find that 16 is the nearest cable gauge.

-

B. Problems without Solutions

6.

Refering to Graph 1 {for problem 1}, if the engine idles at 500 rpm
for 4 hours and runs at 35 mph for 4 hours assuming endine rpm to
be 50 rpm for each mph, what are the ampere~hours generated if ‘the
alternator-to-engine drive ratio is 2:1? (Assume we are using al-
ternator "B".)

#ind the

ry
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GRAPHS AND CHARTS - ' _Diesel Mechanmic

Level 1

B. Problems withput Solutions (continued)

7.

Continding with the above problem, would the alternator B (outaEe
304) be the correct choice 1n'aisystem in which the draw would
280 ampere~hours? (Would it be adequate?) Renember that 280 arpere-

" hours mus€ represent no more than 80% of total ocutput.

9.

10;

11.

S~

Refer to Graph II to find the requared horsepower for a 4 axle,
95 sg ft fromtal area truck hauling 63,000 lbs at 60 mph.

A four axle 95 sa ft frontal area truck with 220 horsepowar trav~
ellng_at 60 mph could expect to haunl how much? (Refer to Graph II)

»

-

A 220 hp truck car%ying 50,000 lbs and traveling at 65 moh would .
probably have what . frontal area (Refer to Graph II)

A 170 hp 4 axle truck with 95 sq ft frontal area carrving 50,000
ibs could expect to travel at what poad speed? (Refer Graph II)

L

* .




GRAPES AND CHARTS ) — Diesel Mechanic
Level 1 - -

B. Problems without Soluticns (continued) f/ )
i3, Prom information on Chart III, find the gauge of cable required
if it has 37 strands and the diameter of each is 0.0126 inches,

"13.. Pind the gsuge for 61 strands if the diameter of each {s° 0.0142
inches. (See Chart III)

]
L}

Refar to the Grade Horsapounr Table (and poncibly the previous graphs} to
answer the next four problenms,

14, Hsuling 76,800 lbs on a level road at 30 mph requires what
horsepower?

hrs

15, Hauling 76, 800 1bs on a one degree grade at 30 mph zaquires what
horsepower?

~

. -
]

6. * Haullng 73,280 1bs on & three degree grade st 20 mph raquit!s
what ho:snpower?

- -
-

[

-

17. If the frontal area of ‘the.truck is 95 sq ft, hauling 65,000 lba

- on & two degree grade st 40 mph requires what horsepower? {Also :
ses gzaph) '

. 84 .




GRAPHS AND CHARTS - Diesel Mechanic
Level 1 4t

I

GRADE HORSEPOWER

The horsepower required to climb grades of 1t to 5% at speeds of 10 mph
to 50 mph are shown in the tables below. To meet, operating reguirements
of roads with mininum speeds on grades, add the appropriate fidure fronm
the percent grade column to the horsepower requirements shown in-the.,
level road column., Air resistance is not included in the figures in the
tabler Below 30 mph, air resistance horsepower is .negligible. Above 30
mph, grade horsepoTer should be added to the figures on graphs, nage

w

r

Grade Horsepower Reguirements

76,800 lbs -GCW

. . T -
mph Level Road v . a3 4% St N b
10 23 30 47 1 ¢ 95 118
20 48 58 95 144 130 236
30 1 ag 142 213 284 314
30 95 117 183 285 377 469
50 118 147 236 354 473 588 ‘«

- 7 9w
73,280" 1bs GCW , c A
mph . Level Road 1% 2% 3 4% 5% L
10 23 29 43 68 1" 114
20 4s 57 91 137 -182° 226 .
30 67 85 137 205 273 340 .
40 89 114 | 181 27. 363,453
50 113 - 142 228 341 455 566

65,000 1bs GCW

mph~  Level Road 1t 2% 3% 4% 5%
10 20 25 - 40 60 a3 101
20 40 50 80 120 . 160 200,
30 60 75 121 180 240 300 ’
40 80 106- 150 240 320 400
.50 100 125 201 299 400 500
55,000 lbsiGGﬁ,zg L
LTI
. mph LeveL«ﬁﬁ%a 1a 2% 3% 4 5%
.10 ¢ e 20 33 49 65 Bl
20 e @*f 1 s 98 130" 162
30 . AT 80 98 146  .194 242
. 40 64 81 129 192 257 321 -
. 50 79 101 1sl 241 322 40L
bt
L]
, .
DM~48
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GRAPHS AND CHARTS . .o piesel Mechanic
Level 1: _ . @

B. PrpBlens without Selutions {continued}

18437. From the chart find the fuel costs per mile when the miles
. per gallon and price per gallon is given. -
p . .ré: ‘Hiles/ggl price/gal Cost/mile
18, 12 24¢
19, 10 LT §
. . e 2 _,P
. 20. 8.8 22¢
hi
21. 8.0 20¢
22. 7.0 b o23¢ y
213, 7.6 . 22¢ . .
24. 6.4 24¢ ; .
25. _506 . 25¢ . \ -
. 26. 5.0 . 21¢ ‘4
27. 4.8 23¢ ) -
N . FUEL COST PER MILE * .
giles Per Price per Gallon . .
Gallon * _ $0.20 $0.21  30.22 $0.23 $0.24 $0.25
12.0 10167 0175, .0183 ' .0192  .0200  .0208
11.0 .0182 .0191 © ,0200° ,0209, .0218 .0227
10.0 .0200  .0210  .0220  .0230" .0240  .0250
8.8 .0227 0239 .0250 .0261 .0273 .0284
8.4 0238 .0250 6262 ' .0274 .0286 .0298
8.0 .0250. .0263 .0275 .0288 .0300 .0313
7.8 .0256 .0269 .0282 0295 .0308 . .0321 _
7.6" 0263 .0276 .0289 .0303 .0316 ~0329
. 7.0 b .o286  .0300  .0314 0329 .0343  .0357
6.4 .0313 .0328 *  .0344 .0359  +.0375 .0391
5 . 6 . 035? . 03.?5 . 0393 * 00411 . 04’29. 00446 -
) 5.0 .0400 .0420° . .0440 .0460 .0480 .0500
4.8 .0417 .0438 L0458 .0479 .0500. ' .0521
4.6 .0435 .0457 .0478 .0500 .0522 .0556
e 4.0 0500 .0525 .0550 .0575 ©  .0600 L0625
. . " 3.8 .0526 .0553 £H579 L0605’ .0632 .0658
. . 3.6 .0556 .0583 .0611 .0639 .0667 .0694
* 4
' 30 -
pM-49 °
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GRAPHS AND CHARTS _ ' : Diesel Mechanic
Level 1 -
Complete Solutions to B Problens * i
6. At engine idle, the alternator turns at (2) (500 rpem) = 1000 rpm. °

From the graph of B.corresponding to 1000, we read apo:oximately

12 amps. “ge amps) (4 hours) = 72 amp-hours. .

For the engine running at 35 mph, (50 rpa/gpf) (35S oph) = 1750 rpa,

80 the alternator runs at (2)(1750 rpm) or 3500 rpm. Correspond-

ing to this on the graph of B, we have approximately 58 amps.

(58 amp) (4 hours) = 232 arp-hrs. Total ampere-hours generated:

72 amp-hrs + 232 amp-hrs = 304 amp-hrs. . )

’ -
7. Ho. Remember that the 280 ampere~hours should represent no more )
’ than 80% of the total desired.
h “ -

EEQBEESZ_EE = 350 amp~hrs reguired for adeguate operation.

8. 240 hp. i
Y
9. 55,000 1lbs. -
10. 75 square feet, ' P
. ad L v '
4 -
11. Approximately 57 mph. . ‘
. a0 . ~

12, The circular mil area is 159.8 for each strand.

13.

37 strands: (37 strafids)(159.8 cir mil/stpdnd) = 5912.6 cir hils

. 'E
The closest number to this in column C is 6530. Across from it,
in column B, we read 12, therefore, gauge 12. 4 \
' 3

(201.5 cir miles/strand) (61 strand) = 12,291.5 cir milss this is
the clogest number to 10380, so gauge 10 should serve. ) T

37

DM~50
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GRAPHS AND CHARTS

Lavel 1

Coxplete Solutions to B Prdblems {(continued)

14.
15.
le, ~
17. .

18-27.
18.
. 19.
20.
21.
22,
23.
24.
25.
26.

27.

71 hp

71 hp + 88 hp = 159 hp

”
45 hp + 137 hp = 182 hp

(80 hp + 150 hp) + 125 hp = 355 hp

-

$0.0200/mi le
$0.0250/mile
$0.0250/miTe .
$0.0250/mile
$0,0329/mile
$0.0289/mile

$0.03725/mile

- $0.0446/mile

$0.0420/mile

$0.0479/mile

38
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TABLE 10

Containers for Prozen Fruits and Vegetables

Comnon consumer size contazners for frozen f%u;ts and vegetables are 190~

ounce, 12 ounce, 14 ounce, and 16 ounce packages depending upon the com-

modity. Some products are also packed in larger containers for institu-
Vegefables packed in 2 pound, 2-1/2

. tional and for retail purchases,

pound and 5 pound packages and fruits in 2-1/2 pound, 10 pound, 15 pound,
and 30 pound containers are most ecmmon.

The percentage figures for losses in preparation ofuraw'éroduct for
freezing are approximate and are given for the purpose of guidance only.

r

1 . .
Common Approximate Common Approxipmate
" Packages Losses in Packages Losses in
Vegetables and Usual Prepgtation Fruits and Usual ‘Preparation of
Packing Lof Raw Product .‘ Packing | Raw Products
pgr Case |for Freezing per Case | for Ffeezingv.
LY : : L ;
Asparagus 12-3/2 1b 54% - Apples 01b & 50%
24-12 oz / . . .
24-10 oz , ,. < ‘.
‘ma Beans 12-24% 1b s 638 _Apricots 30 1b 22%
24-12 oz , 10 1b
. - 24-1 1b .
Snap Beans 12-24% 1b 21 , Blackberries Barrels 5%
24-12 oz . ’ 30 1b
24-10 oz . -2
Broccoli - 8-4 1b 45% . Blueberries  Barrels
. 12-2 1b . 30 lb\
24-10 oz | 10 1b
) ) 24-1 1b
. : or less )
Brussels sProués 8-4 1b ° 45% Cherries Barrels 25% -
12-2 1b ‘ 30 ik
' . 24-1C oz 24-1 1b
. Carrots 12-2% 3b 50% Peaches 30 1b 13
) ) - 10 1b T
—- 24~1 1b |
24-12 oZ
. £
Cauliflower 8-4 1b ~ 70% Prunes ‘and * . Batrels ¢ 15%
12=2 1b "+ ' Plums 30 1b
. 24-10 oz
Corn 12-2% 1b 76% Raspberries ' - Barrels
’ 24-12 oz . . 30 1b
24-10 oz 39 24-} 1b .
) K | 24-12 vz
" POOD~41
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TABLE 10 (contiqued}

40

POOD-42

Cozon | Approximate " Common Approximate.
. . Packageg | Losses in . / Packages | Lossesfin
Vegétables and Usual | Preparation Pruits _and Usual { Preparation of
Packing | of Raw Product ' - Packing | Raw Products
/per Case | for Preezing per Case | for Freezing .
. . * | ]
1 . 4
Peas 6-5 1b 60% | Rhubarb 30 b 15%
12-2% 1b ' ! - 24-16 oz :
b
- 24-12 oz N 3 '
24-10 oz i .
Carrots and Peas 12-2% 1b 60% | Strawberries Barrels - 7%
' 214-12 oz 30 1b
: ) 24-1 1b
. ; o 24=12 oz
Spinach 12-3 1b . 458 . .! Youngbgrzries, Barrels 5%
J12-2% 1b " -, Loganberries 30 lb . .
24-14 oz ‘ and BoySen- 10 1b .
' © berries .

) | .. ¢ y
Squash and 24-1 1b "35% ‘ . .—
Pumpkin - i N 2
Succotash 24-12 oz ' ) .

: 24-11 oz !
24-1C¢ oz
Mixed vVegetables 12-2% 1ib . .
. « 24-12 oz ! . - .
L] ‘ ‘
1
: - - + -
L . . p’




GRAPHS AND TABLES */ Pood Processing
o Level 1 _ .
' . A. problems with Solutions
- 1. Condition of container inspection.
. -, ) . . -
. Before the government will accept a shipment, the packer pust .
“ . submit a condition of container report. This report is based
- on a statistical sampling technigue. '
4 "- -

T 60 containers.
s ’ ‘ e
‘\’ 2. Refer to Table 3. - —
iy,
{a} Thé¥e strawber:.es are under a 45% level. You have counted
30, 40, S0 fields and the positive fields have been hetween -
. * the acceptance or Lejection nimbers on Table 3. Upon count-
o . ing 60 fields you Have marked 26 positive. Do you accept or N
reject this sample? i R
v . - o b

hefer.to 42.109 Table I-3A and assure that the number of contain-
ers is 5,540 and a double sampling plan is o be used.

From & randem sarple of 36 containers you find: 3 minor -defects/
dajor defects .and no critical defect. %

Would you accept: reject or move Oon to the second sample size,
which would be a sample of 60 containers?
-~ - ®
DEPINITIONS: In general terms, the minor defects in cans are
small dents and scratches, major defects are large dents that
~Dake the cans difficult to oben and critical defects dre health
hazards. . e

Solution:
: - ok
Since the ninor nlug major plus tha critical equal five, .
the total falls hetween the 2 acceptance level and the

seven rejection level! you must proceed to randomly sacmle

e s
(b} These cansherries come undef a 20% level yocu have counted 50

fields and foind 2 pesitive for mold. Do you accept, reject

or count &0 fields?. - '
Solutiop:

{a)} Accept.

{h) Count 60 fields. '
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r GRAPHS AND TABLES : Food Processing ' .
Level 1 . .
- B, Proble::ts wrthout Sclutions . . o *
- T s * . "
3. Determining S0, solution from a grach. - L= . - -
- . f{a) The amount of 57, solu&'on secuired to turn a 9.2 Xormal T
— solution of Iodine purple was found to e ]2 cubic centi- ’
meters. was the £7, solution accentarle? " .
5) Tre amount of $ 5 solution resuired te turn a 0.2 Normal ’
: . solution of lodine purnle was founa tc n¢ 15 cubic c&nti-
meters. Was the 593 solution accertable? L -

4. Leterminint ;.-’502 sclultion from a cravh.
Refer to the same grath as prollem 3. . -~ 7,

If 30 cubic centimeters.of 30, solution are recusred to turn .
25 c.c. of v.2 wormal lodine Solution rurnle, what is.the ner- .
. cent of SO, in :nlution?

[ -

DFFTHITION: Estamatiop of Fruit-Sugar Fatio ky use of a Tahle. N

PRy

Example: Follow the horizontal line across the chart to the Brix
value of the finishec nroduct (28.5). ?follms this vertical colurm
downward to the ratio Gpposite Brix of fruit value of 8.0. The
value at the intefse~tion of the two lines is the theoretical ratio.
. By referring to ¢he table,and intermolating to the nearest value
shown in the tal.le, a3 fruit Braix of B.C ann a finished product
. Brix of 28.4 is :.51. ’ -

"

+ -

S. (a) 1If the Brix of tne sweetened product is 22.5 and the Brix
* of the fruitwas 8.0, what ig the ratio of fruit to sugar?

{b} If the Brix of the sweetened product is toc he 28.00 and 4
parts fruit, one part sudar. what must the Brix of the fruit, ' .

be? . . v
." 1 ' . ’

.

ERIC

L
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GRAPHS AND TABLES
Level 1

Codrolete Solutions to B Problems

3. (a} Acceptable.

- -

(b} Kot acceptable.

-

4. *Solution = §.5%

S. (a} Ratio of fruit to sugar = 5.34

(b} Brix of the fruat = 10,0




o/

L]

zf
TABLE I~A-SAMDPLING PLANS OF SCLLCTED AQL'S FOR NORMAL, CONDITION OF CONTAINER INSPECTION

e ke

! T Acceptable quality levels
* I . 1
Code Lot siz¢ rangers- , ' y
Humber of containers Type of plan Sample gize Crit Major Total
An lot i
. 1
~\\\\\ e . he }Re { Acl Re Ac 'Re
! L | i N
Co ! R
CA 6,000 or less bouble, lst I 6 (*) j(*): 0 .4 2 7
. 2 60 R ‘ ‘
Total‘ e dow 96 (‘) (‘) 3 4 10 . 11
» [
_;'_ - -
{*)utejoct on one or mor¢ defects
1 “ i
} »
) d '

hica
<

o

POOD-49




TABLE 2

RATIO PARTS Or PRUIT TC OXE PART SUGAR BY WEZIGHT

-

. Brix of Sweet~

Brix of Sweet-

ened Product

ened Product

CQ\

Brix of

Brix of

28.0

Pruit 27.5

23.0

22.5

Pruit

3.35
3.42

- 3.44
- 3.52

0.0,

0.5 -

2.74 .2.67
2.79

l.0.
1.5,

2.50
2.58

2.72

2.77
2.82

2.84
2.9¢

2.0 - - -

3.67

* e 3.?8
L ] 3.88 3.?‘0

2.0
2.5

2.5 - - -

.. . 3.97  3.85
3.5....4.08 - 3,95

3.0,

3.00
3.06

3.09

4’..0 . = ®

4.05
4.16

. 4.19

4.0 -
4.5 -

2.15

4.5 - - -

4.31

3.13
3.20

3.22
3.30

5.0.
5.5 .

4.28

4.@

. 4.43
- 4.56

5.0 . . 0w
5.5,

3.27
3.35

3.37
3.45

6.0 .
6.5

4.53
4.67

- 4.?0

. s 9 4.84

6.0 -
6.5 .

3.54 ‘3.46
3.63

?.0 -

5.00
5.17

4.81
4.97

3.51

?.5 - - -

32.60
2.69

3.72

3.82

8.0,

5.13

- 5.34

8.0 -

8.5 -

3.79
2.89

.« o 3.92
4.02

3

9.0,

5.50
5.70

- 5.?4

. 5.96

9.0

4.00
4.11

4.14
4.26

¥
-

9.5 ...-. Ll
10.0

2.92
6.16

6.20
. 6.46

9.5 L] . »
10.0. . . .

10.5

10.5.

. . B.74

4.24
4.36

4.29
4.52

11.0

11.0.

6,427

6.70

11.5

7.05

4.50
4.65

4.68
4.82

12.0

12.5

45

POOD-50




TABLE 3

HOLTIPLE SAMPLING PLANS FOR MOLD COUNTZ2

" 20% lLevel 45t Level \
E N

0 3 10 30 .10 18

40 5 12 40 14 23 )
0 7 14 50 18 27 . . '

0 9 16 60 23 32

70 11 18 0 27 36

80 13 20 80 32 421

o6 15 22 90 36 46

100 17 23 160 4t S0
120 20 23 110 46 54 - -
120 24 25 120' 54 55 "

Acceptance Number - N

The cumulative.number of fields to count.

*»

The maximum cumlative number of positive fields permitted to accept
the sample unit for the appropriate percent mold level.

The minimumm cumulative pumber of positive fields necessary to fail the

sample unit for the appropriate percent mold. level. .
POOD-51 - .
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Graph . o .-,
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TABLE 10

Contalners for Frozen Pruits and Vegetables S

Coomon consumer size containers for frozen fruits and vegetables are 10
ounce, 12 ounce, 14 cunce, and 16 ocunce packages depending upon the cofr-

r oodity. Sooe préducts are alsc packed in larger containers for instito-
tional and for retail purchases. Vegetables packed.in 2 pound, 2-1/2
pound and 5 pound packages and fruits in 2-1/2 pound, 10 pound, 15 pound,

! . and 30 pound containers are most comon, :

- The percentage figures for losses in preparation of raw product for freezing
are approximate and are given for the purpose of guidance orily.

%" s - )
 Coomon t Approxinate Cozmon | Approximate
Packages Losses in . Packages _ Losses in
Vegetables = and Usual 'Preparation { Fruits and ysual | Preparation of
' Packind of Raw Product ' ' Packing Raw Products
per Case | for Freezing per Case, for Freezing
!
- Asparagus 12-1/2 1b *54% Apples 30 b 50%
24-12 oz
’ ‘I' . 24-10 oz .
Lina Beans 12-2% 1b 63% Apricots 30 b 22%
24-12 oz 10 1b
- . - 24-1 1b
[N . =
‘ Snap Beans 12-2k 1b 21% Blackberries , Barrels : Sy’
24-12 oz . 30 b
24-10 oz - .
*  Broccoli 8-4 1b '45% Blueberries  Barrels
. 12-2 1b 30 b
- 24-10 oz ’ 10 1b
4 . 24-1 1b
or less
. Brussels, Sprouts 8-4 1lb 45% Cherries Barrels 25%
12-2 1b 30 b .
24-10 oz 24-1 1b
Carrots 12-2% 1b 50% pPeaches 30 b 33
[ -
_ . ‘ 10 1b
' “ 24-1 1b
’. ¢ 24-12 oz
Cauliflower g8-4 1b 70% Prunes and Barrels 15%
12-2 1b Plums 30 1b
. . 24-10 oz

| Corn 12-2k 1b 76% Raspberries  Barrels

. 24-12 oz - 30 1b

i ] ’ 24-1 1b

‘ Q . 24-10 oz 48 ’ 24-12 oz

1 - FOOD-74
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- TABLE 10 {continued)

»

Ccemen  ©  Approxinate Cozmon | Approximate
, Packages | Losses in i { Packages | Losses in
Vegetables and Usual| Preparation { Fruits and Usual| Preparatjon of
. Packing of Raw Product Packing , Raw Products
” pef Case . for Freezing | per Case | for Freezing
- i
Peas 6-5 b 60% Rhubarb 3¢ 1b - 15%
12-2% 1b -, . 24-16 oz )
24~12 oz .
24~-10 oz
* Carrots and Peas 12-2% 1b 60% Strawberries Farrels 7%
. 24~12 oz * 30 1b
24-1.1b
24-12 oz
spinach 12-3 1b 45% Youngberries, Barrels + 5%
12-24% b Loganberries 30 1Ib
24~14 oz ,and Boysen- 10 ib
iberries
Squash and 241 1b 1 S
Pumpkin o,
Succotash 24-12 oz »
24~11 oz
24~10 oz
Hixed Vegetables 12-2% 1b *
24-12 oz .
)
49
- .t
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