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Name Date

Please do the work in the space provided.

Place your answers on the answer sheet. Unless otherwise
requested, express all decimal answers tu two (2) decimal
places and reduce all fractions to lowest terms.

Write the number.
1. twenty-three
2. nine thousand, two hundred, sixty-eight y

Write the word.
3. 47

4. 1,091

How many thousands, hundreds, tens, and ones?
5. 4,679 thousandé, hundreds, tens, ones

6. 9,067 thousands, hundreds, tens, ones

Circle the largest number.

7. 1,020 1,021 1,121 8. 999 9,099 9,909

Put these numbers in order. Write the largest first.

9. 5,089 _ 10. 1,010
5,090 1,001
5,900 1,101
5,908 1,111

Add or subtract.

11. 50 12. 78 13. 113 14. 746
+ 30 - 42 + 245 - 301




15. There were 34 yes votes and 62 no votes. How many voted
at all?

16. A dealer had 529 cars in stock. 302 cars were sold. How
Ainy were left? . :

5

Subtract.

17. 3,146 18. 560 19. 7,005
- 1,908 - 98 - 418

Adad.

20. 414 + 36 + 389 + 20 =

Write the numbers.
21. Fifty thousaﬂd, four hundred ninety-eight

22. Eight hundred million, seven thousand, four hundred seven

Find the Answer.

23. 90, 855

24. 58 + (13 + 32 - 9) - 17 =
3

25. Find the average of 77, 68, 93, 55, and 82.




Deadlng ol i
R

26. Write the bropérléfotggésgg‘rcidihg shown below.

Estimate to the nearest ten: thousand.
Circle the correct answer.

27. 4,978,040 people voted. 1,561,820 voted for Scott. How
many voted for someone else?

6,420,000 3,420,000 2,360,000
Multiply.
28. 4x9 = 29. 6X5+4-2%x3=
Dividi.

30. 814+ 9=

31. 14, 877 « 1102 =
(Express remainder two ways - fraction and decimal)

32. 64+ 6=

S8olve this problem.

33. Eduardo gave Spanish lessons. He charged $7 a lesson
for each stndent. There were 9 students in his class.
How much did he make for each class?

Nultiply.
4. 87 35. 345
X 9 X 8




niiido. show if any numbers are left over.

36. 3)3%8 37. 37)8,65C »

L}

rinQKtho ansver.

38. Mr. Gomez worked 236 days last year. He made $11,800.
How much did he make each day?

Add or sudbtract.

39, 8 9 40. 35 i}
11 ' 14
+ 5 -16 11
11 w 14
41. 25 5 42. 37 3
8 8
-9 2 -19 -}
4 6

43. Express z%% as a mixad number.

44. Three pieces are cut frox the length of angle iron shown
in the following sketch. What decimal fraction of the
original length of angle iron (36 in.) is the length of
angle iron remaining? Inciude all in. cuts in the
computations. 6

(Note! in. = ¥)

10



Solve.

45. If a carpenter needs nails longer than 1 3/8-inch, should
she use 1 3/4-inch or 1 5/16-inch nails?

46. An electrician needs 20 3/4 feet of wiring for one job
and 32 3/8 feet for another job. How many feet of wiring
are needed for both jobs?

47. Patrick needs 1 3/4 cups of sugar for a cake and 1 3/4
cups for the frosting. If he has 3 cups of sugar, does
he have enough? If not, how much more does he need?

Nultiply or diviéo.

48. 3 ) = 1 3 49. 1 1 x 2 3}
2 4 5 4

5¢. Find the center of the object below.

o =3
I' 1n -7 a|
8olve.
51. Find the missing dimension.
7
% ? 23
—— L e
3
38
¢ m |
94
4
6

11




244 or Subtract
52. Add .9 and .3

53. PFind the center of the circle below.'

Multiply or Divide.

54. .041 55. 34 ) .08 16

x .03

56. .6) 5 .4 7 2
57. .025 ) 23 7.5

solve.

58. 9 is percent of 45? 59. What is 5% of 900?

60. 80% of what number is 60?

12 L
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, therefore,
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63. In the circle shown below a
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64 - 71. Below is an American

1ish) tape measure. Fill -
in the missing dinensigggbeloa. pe

_64 - ol
65

66

67
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{ ¢ ¢ e 3|
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68

———

69

70
71
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72. You are given the materials and a print of the object on
the right. VYour job is to lay out the center-lines for
the 4 up-right objects to 1/16th + of an inch zuccuracy
so that the spaces are the same size.

Method One -~ S8olve by using all feet.
Step 1. Draw a sketch of the object and dimension.

Note: There are 4 uprights, but there are 5
spaces.

Step 2. Divide by the number of spaces.
(Carry the decimal 3 places if necessary.)

Step 3. Convert the decimal so you can read the
dimension on an American (English) tape
measure. Multiply by the desired denominator.

Step 4. Make a list of earch separate dimension.

10 v

15 , ?



73. Find 1/2 of 4’9" =

74. Find 1/2 of 8 1b. 5 oz. .

75. Find the length «-¥ the brace on the right.
Convert answars so it can be read on an American
(English) tape measure. '

76. Read the settings on the English micrometer scales shown
below (0.001").

L0

11

16




1.
2.
3.
4.
5.
6.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

ANSWER SHEET

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

12
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Nene Date

Please do the work in the space provided. :

Place your answers on the answer sheet. Unless otherwise
requested, express all decimal answers to two (2) decimal
places and reduce all fractions to lowest terms. )

-

Subtract

1. 7,005
- 418

Add _
2. 414 + 36 + 389 + 20 =

Find the Answer

3. 90,855
- 2,411

4. 58 + (13 + 32 - 9) = 17 =
3

5. Find the average of 77, 68, 93, 55, and 82.

6. Write the proper protractor reading shown below.
Reading

14

19




e

x-tilnto to the . noaxllt ton thousand.

Circle.the poxroot apswer..:T . - ) T D

. 3 .

7. 4, 978 040 people voted.\l,ssl 820 voted for Scott. How -
many voted for. snmeone else? :

6,420,000 3, 420 000 ; 2,360,000

Nultiply
8. 6X5+4~-2x3=

Divide

9. 14,877 + 1,102 =
(Express remaindet two ways - fraction and decimal)

B R T s
- -f :

T vy

Multiply

10. 87 11. 3,405
x 9 x 37

Divide - Show if any numbers are left over

12. 3 398 13. 37 ) 8,650

Find the answer

14. Mr. Gomez worked 236 days last year. He made $11,800.
How much did he make each day?

T e

ot

s ah Tan BOTA R el N - N F Ay,
PR B . . RN A - R

Add or Subtract-

15. & 9 16. 35 3

X 11 14
3 + 5 - 16 11
‘ 11 14

19. Express 237 as a mixed number.
33
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20. Three pieces are cut.from the:length:of: andgle: iron shown
in the tollowing-sketch. : What decimal’ fraction of the -

otig:l.na,l. -length of angle iron (36'in.) is the length of

angle iron remaining? ;- . o ONT LA Tn T 0 TR

Includo"all‘.i%‘1n¢scuts»inigpyﬁqclpggggipns, ¥

(MOTE: in. = W) : ;

Solve

21. If a cargenter needs nails longer than 1 3/8-inch,
should she use 1 3/4-inch or 1 5/16-inch naiig?

22. An electrician needs 20 3/4 feet of wiring for one job
and 32 3/8 feet for another job. How many feet of
wi.ing are needed for both jobs?

23. Patrick needs 1 3/4 cups of sugar for a cake ani 1 3/4
cups for the frosting. If he has 3 cups of sugar, does
he have enough? If not, how much more does he need?

¥ultiply or divide

24. 31 2 13 25. 11 x 21 “
2 3 5 a
16 ;

21 B
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ﬁé. Find the contcf,bffthn‘
-golve _ - _ L

27. Find the missing dimension.

21w .
- 16 — ? ! |

<P

e

e
Rt
)

ki
-
R

L0

¥

e

Add or subtract
28. Add .9 and .3

29. Find the center of the circle below.

Multiply or bDivide

30. . 041 31. 4
x .03 34 ) .081¢ =

17 A
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32, - - 33. -
.6 Y 5.472 \ T .28 YIS

solve _
34. S is percent of 45? 35. What is 5% of 900?

36. 80% 6: what nunber is 60?

+ DIRECT. PAOPORTION 13
22:4 = $5:X

37.

E———— -

N

RATIO AND PROPORTION

E

o
38. A circle is made up of 360 therefore, a semi circle is
made up of degrees.
semi
circle
18

23




o
39, In the circle shown below angle A is 85 , therefore,
angle B is degrees.

40 -~ 47. Below is an American iEnglish) tape measure. Fill
in the missing dimension below.

Iy l|l|l|l L [‘l'l'i'l'l" TR |||l|l]1|l|m "']"‘l"'l"' s||||||i

Y - 2

v 3 5 =
K e

TE TAPE FEASUNE

|

Vb

\
Rt N

19




48. You are given the materials and a print of the objeut ¢opn
the right. Your job is to lay out the-center-lines gor
the 4 upright objects toc 1/16th + of an inch acCuracy
so that the spaces are the sane size.

- Y. i
ex o R LT SN YO
s - -
. e d
s .
| " XYY
e

EX TN

Vs

[

Method One --- Solve by using all fest :

5 Step 1. Draw a sketch of the object and dimension.
} Note: There are 4 uprights, but there are 5
. spaces.

Step 2. Divide by the number of spaces.

(Carry the decimal 3 places if necessary.)

Step 3. Convert the decimal so you can read the
dimension on rn American (English) tape
measure. Multiply by the desired denrominator.

Step 4. Make a list of each separate dimension.

%

}l
-
43
,'
.
);‘l
»
Jl
"
M I
L)
>

s D

20

25
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49. Find 1/2 of 479" = _

$0. Find 1/2 of 8 1b. 5 oz.

$1. Find the lenyth of the brace on the right.
Convert ansvers so it can be read on an American
(English) tape measure.

52. Read the settings on the English wuicrometer scales shown
below (0.001").

e

e 10

———1d

Round thess numbers to the nearest hundreds

53. 5,364 54. 4,521

Round these numbers to two decimal places

55. 3.14159 56. 73.84793

21




57. 3.64x 10 =

58. In an isosceles tr:langhr tvo angles are equal. In some
isosceles triangle, - Figure below,-angles A and B are
equal. Angle C is 15.8 wmore than angle A.- Find the
three angles. ' -

59. A storage room is 2.5 times longer than its wide. See
Fig. below. The perimeter is 28 m. Find the length and

width.

W

— 2.5w___,|

60. The total cost of an electrical shop and the lot was
$84,800. The building costs $830 more than eight times
tgetgos§ gf the lot. Find the cost of the building and
o e lot.

61. A conductor 65 ft long is cut into two pieces. One
¥iece is 5 £t longer than one-half the other. How long
s each piece?

22

27



62. The sum of the three angles in any triangle is always
180 , regardless of the size and shape. In a right
triangle (one 90 angle), one acute angle is twice the
order, Fig. below. What are the two acute angles?

Found the total surface area of the following objects. Round
&3 neccesary.

63. A sphere with a diameter of 3.00 in.

64. A rectangle solid with dimensions : 44 cm ; 35.35 cm ;
and 10.0 cn.

Change to noted unit of measure

65. 3.5 ft = in.
66. 25m = cm.
67. 0.0003 kg. = g.
23 :

28




ANSWER SHEET
1. . 23. ' 45.
2. . 24. 46. '
3. 25. 47. ‘ |
4. 6. 48.
5. - 27. a9.
6. 28. ' 50.
7. 29. 51.
8. - 30. 52.
9. 31. 53.
10. 32. 54.
11. 33. 55.
12. 34, 56.
13. 35. 57,
14. 36. 58.
15. 37. 59.
16. 38. 50. z
17. 39. 61. g
18. 40. 62. E
19. a1. 63. ;
20. 42. 64. '§
21. 43. 65. E
22. 4. 66. %
67.
24

23




UNIT 1: WHOLE NUMBERS
OBJ!C!IV!S
After studying this unit, you will be able to:

- add, subtract, nultiply, and divide whole
numbers

- understand the neaning of a whole number
or unit .

- be able to pick out key words in written
problems ° .

- understand the order of operations in solving
problems

.

- solve word‘problehs

Dictionary: Look for the following helpful words which will
determine the type of problem.

Arithmetic Sign or Operation

1. total +
2., sum *
3. remaining -
4. difference -
5. increased by +
6. decreased by -
7. more than +
8. 1less than -
9. added to +
10. plus +
11. minus -
12. subtracted from -
13. calculate perform operations indicated @
by words or signs g
14. solve calculate ji
25 %

TRATY

30




15. find calculate

16. answer units report answer in same measure
or name as %gplied to the
nunbers in the problems

17. measure inches, pounds, acres,

devices, gallons, etc.

26

ERIC
= 31




Section 1: Using a Calcoulator (based on available model)
1-A Instruction for addition (+): 13 + 98 =

1-B Examples

1-B.1 25 + 39 =

1-B.2 107 + 1425 =

1-B.3 111 + 17 + 25,739 =
1-C Instruction for subtraction (-): 98 - 13 =
1-D Examples

1-D.1 129 - 35 =

1-D.2 203 - 193 =

1-D.3 1195 - 50 - 165 =

27




DRILL SHEET
UNIT 1: USING CALCULATOR -~ ADDITION AND SUBTRACTION

1D-1 3479 = —_—
. 1D-2 11 + 97 =
A 1D-3 14 + 35 =
. 1D-4 33 + 33 =
l 1D-5 79 - 14 =
1D-6 55 - 52 =
tl 1D-7 83 - 14 =
1D-8 22 - 6 = —_
' 1D-9 44 + 33 =
3 1D-10 25 + 18 =
l 1D-11 44 + 13 - 11 =
8 1D-12 58 + 58 - 47 =
l 1D-13 47 -3 + 4 =
? 1D-14 29 + 29 - 23 =
l 1D-15 33 - 19 - 11 = e
1 1D-16 1,001 + 1,275 =
ﬁ' 1D-17 1,975 + 10,345 =
l 1D-18 11,989 - 8,763 =
1D-19 5,040 - 3,009 =
. 1D-20 25,876 + 23,999 =
3 1D-21 33,011 - 17,666 =
f’;l 1D-22 38,848 + 160 =
1D-23 38,848 - 1,606 =
. 1D-24 74,929 ~ 119 =
3 1D-25 73,919 - 108 =
i |
;. 28
B




Section 2: Using a Caloculator

2-A Instruction for multiplication (x):

2-C

2-D

1. set decimal indicaﬁor'at zZero

2. enter 5

3. press [x] key

4. enter 16

5. press [=] key; display shows 80

Examples
2-B.1
2-B.2

2-B.3
Instruction
1. set deci

2. enter 75

14 x 11 =
179 x 555 =

for division (%): 75 -

mal indicator at zero

3. press [+] key

4. enter 5

5. press [=]) key; display shows 15

Examples
2-D.1
2-D.2
2-D.3

555 + 15 =

40 + 8 =

900 + 50 =

29

34

5 X 16 =




DRILL SHEET
UNIT 1; USING CALCULATOR - MULTIPLICATION AND DIVISION

2D-7 919 x 804

2D-1 17 xXx 3 =

2D-2 11 x 19 =
2D-3 107 x 4 =
2D-4 905 + 5 =
2D-5 168 + 4 =
20-86 238 + 2 =

2D~-8 75 X 75 =

|

2D-9 1000 = 25

2D-10 500 + 125

2D-11 63 X 44 x

2
2D-12 11 x 97 x 8 =
2D-13 5555 + 11

LB ey RIS R AR R RS AN E A AR A TN
e o N . SR A U A A

2,

2D-14 16 - 4 =
2D-15 108

4 =

2D-17 798

14 =

2D-18 999 33 =

3
2D-19 126 - 3 =

2D-20 9 x 15 =
2D-21 3088 + 4 =
2D-22 108 + 9 =
2D-23 2727 5 3 =
2D-24 74 x 11 =
2D-25 555 x 232 =

[

fil 2D-16 12 x 3 x 48 =
!

35



Section 3: Place Value

A. You arc a clerk at a retail store. All you have is
dimes and pennies. How do you'give someone 43 cents
change using the fewest n r of coins? -

B. 43 = 10 10 10 10 1 1l 1l
28 =
C. 43 =
+ 28 =
OR

D. Decimal System glace Value
1. One hundred twenty-three
2. Two thousand thirty-five
3. Thirty thousand seven

4. Sixteen thousand five hundred

aundred ten
millions thousands thousands thousands hundreds tens ones

1. 1 2 3

31
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ole aushers sre to the left bf the docins) point, ond aushers Soee thee ene shole (1) are i the right ﬂ the decinel poimt,

(In writton aushor fors, the word gaf represeats thm polat.)
Weing Lhe chart sbove o3 o quide, wite the follseing susberse

5o Thirty thovsend sovee _

2, (e bundrod toeaty thousand one ané thirty seven hundrathe

3. Teo hundred tus 0nd five thousandthe

4 Soven ood ferty-five ton thouaendthe :

S, oo aillion sin buadred thorsond forty-sme _ 37




Section ¢: ™Mhat is a whole?

Fig. 1.4

The circéolgbovo gguld r:?rcsont a Ythg:gpcttuit, or
a uhg;g ollar. ocoul an
complete, loan nothing 1 "¥§:3:¥ or mi
We use integers which are the nunorals ve, aolociato with
counting to make up wvhole numbers. These are 1,2,3,4... -
Word Problems - Addition & Subtraction
Earlier in lLessons 1 and 2 we loarnod how to add,
subtract, multiply, and divide using a calculator.
We will now learn that there are words that
instruct us wvhat to do in arithmetic operations.
Exanples
1. Bob’s hours for the past week are listed b-~'ow:

a. What is the total number of hours he
worked?

b. hours over 40 hours per week are
ovoig e, how many hours of overtime did he
wor

Monday: 7
Tuesday: 10
Wedne ay° 6
Thaureday: 12
Friday: 11

2. Sue’s year%x salary at the XYZ Company was
$26,700. en the company relocated, Sue
accepted a position with the ABC Company for

33

38




$1,900 less than she wvas making at XYZ. How
much is she meking at ABC?

3. Shown below is a board used to manufacture
micro-electronic devices. The letters, A
th_ronzl.s.:; represent dimensions on the board;
the 4 ion for each letter is measured
between lines touchel by the arrowheads.

In this exercise, 12 different sets of
dimensions are qi\nn with 2 dimensions nisasing
in .each set. Solve for the missing dimensions
(in millimeters):; place ansvwers in blank
spaces: * Helpful if a straight edge is used
under each line.

Lo B Sl v WA 1% S f Pl TRty £ S TP LI
) A 20y, iy = AVHCE TV Ao
d d * . L% EE i ety i ik
’ -‘ - -\' - -
- - - s

39

ji. »
A B c D E F c H
' 1. 3 15 4 5 7 6
2. 24 67 27 22 8 27
: 3. 107 312 98 98 127 79
. ' 4. 206 781 196 184 307 129
5. 10 40 7 14 63 27
- 6. 92 238 79 143 400 300
vz 7. 22 19 30 29 80 140
3 8. 103 98 e 33 2187 101
| 9. 237 196 41 103 701 172
. 10. 39 29 47 29 100 101
' 11. 96 68 47 48 210 190
, 12. 207 109 117 290 400 500
X I 34 .
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DRILL SHEET
Wim
3D-1 A section of a concrete wali and footing for a

clean room are shown in the figure below. What is
the total height of the wall and footing?

3D-2 During the first week of April, the following
number of wafers were cut from silicon rods: 5,570
wafers on Monday; 7,855 wafers on Tuesday; 7,236
wafers on Wednesday: 6,867 wafe-s on Thursday; and
6,643 vafers on Friday. During the following
week, 4,050 more wafers were cut than
during the first week. Find the total wafers cut
during the first two weeks of April.
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3D-4 A duplicatingnnachinn operator at ALPO makes
r

copies of printed material for various

departments. A log is kept to'record the number

gggcgg1::°=;d:ﬁf;ia?acg_g?paxtuent. The monthly

NUMBER OF COPIES
WEEK 1 ‘ 2 3 WEEK 4
DEPARTMENT
Producfion 853 712 956 1088
Eng. & Design 10650 936 277 732
Personnel 2756 1935 2080 993
Accounting 830 — 344 130
Sales 1202 555 3859 2444
Data Processing 85 53 0 187
Purchasing 1932 1637 767 845
Inspection ’ 177 286 53 0
Rec, & Shipping 538 613 423 778
fig. 1-2

a. Find the total number of copies made in week 1
b. Find the total number of copies made in week 2
c. Find the total number of copies made in week 3
d. Find the total number of copies made in week 4
e. Find the total number of copies made for the month:

3D-5 ALPO was charged $465 for repairs to the company
shuttle bus. The charges for labor are $196.
Paint and materials cost $67 ind replacement parts
cost $110. How much profit is made by the outside
contractor?
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3D-6

3D-7

3D-8

3D-9

3D-10

a.
b.

The tool and die de t must know dimensions A
and B {7 order to finish grind surfaces F and G of
the cc.oonent Zfor a testing machine shown in the
figure below. All dimensions are in millimeters:

7_ .
&

3
L

;.

Solve for A; report ansver in millimeters
Solve for B; report answer in millimeters

The cafeteria baker makes a batch of cookie mix
which weighs 48 pounds. Pas flour and other
ingredients are used to make the mix. The weights
of the other ingredients are 13 pounds of almond
paste, 12 pounds of margarine, 5 pounds of egg
whites, and 7 pounds of granulated sugar. How
many pounds of pastry flour are used?

Sue March went to town aand bought a skirt for $22,

and a hat for $7. How much money did she receive
!n change from two $20 bills?

During a basketball game, seven players scored the
following points: 12, 9, 21, 16, 14, 17, and 35.
If these were the only scores for the team, what
was the team’s final score?

There are three machines zvailable to saw-cut
silicon rods. Machine A cuts 13 inches per
minute, Machine B.cuts 8 inches per minute, and
Machine C cuts 11 inches per minute. How many
inches of silicon can be cut in 1 minute if all
three machines are working?

S ————
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3D-11

3D-12

3D-13

3D-14
3D-15

3D-16

If four containers in a storage area have a
cagacity of 12 gal., 27 gal., 55 gal., and 21
gal., could 100 gal. of acid be stored in those
containers?

How many feet (’) of floor marking are needed to
enclose the inspection area illustrated in the
following figure:

J— 2s' +|

During a one-month period, the maintenance
department installed the following numbers of
switch outlets: 23, 14, 36, 27, 19, 21, 34, and
28. What is the total number of outlet Loxes
installed?

The credit union clerk received the following
amounts from employees: $85, $125, $137, $96,
and $109. How much total money was received?

The shipping department air freighted the
following amounts of micro-electronic ccaponents:
7'286 lbo' 8'106 lbo' 7'832 1bo' and 8'215 1b.
What was the total weight shipped? —
The following pounds of solder were purchased by
ALPO during a one-month period: 40, 75, 125, 70,
150, 80, 95, 110, and 60. What is the tota®
number of pounds of solder purchased that month?

39
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3D-17 Three lengths of tubing for packaging are
needed: 15 in., 18 in., and 10 in. Can these
ieces be cut from a length of tubing 42 in.
ong? \
3D-18 An ALPO pipefitter needs 23 pieces of pipe.
Each giecc must be 443 centimeters (cm) long.
What is the length of pipe needed?

3D~-19 How many reams of paper are required by a
printer who has 12 jobs to do for ALPO, each of
which requires 32 reams of paper?

3D~-20 If the maintenance contractor has 15 emglo¥§&s
who are paid $185 each per week, what is the
weekly payroll for the employees?

3D-21 A truck can haul 400 fixtures. How many
fixtures can be moved by the truck in 15 trips?

3D-21 Thirty-five rolls of electrical cable were
ordered, each contains 1025 ft. What is the
total number of feet of cable on the rolls?

3D-22 An ALPO construction estimator earns $2600 per
month. How much is earned in 6 months?

3D-23 How many resistors are needed to build 30 TV’s
if each TV requires 305 resistors?

3D-24 An assembly line can produce 23,090 parts a day.
If the assembly line has no problems, how many
parts can be produced in 20 working days?

3D-25 What is the weekly payroll if 48 employees each
earn $218 a week?

3D-26 In cne ALPO building where 46 outlets are being
installed, 1472 ft. of cable are used. What is
the average number of feet used per outlet?

3D-27 Twelve water tanks are constructed in a welding
shop at a total contract price of $14,940.
What is the price per tank?
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3D-28

3D-29

Fifteen gackagos of conduit are purchased. The
total we ght of the shipment is 3120 1b. What
is the weight per package?

Now try this!

Arrange numbers in the fi below so that the
sum around each circle along each straight
line is the same.

3D-30 With experience, the distributive property

can be used for more difficult mental
computations.

Thought Process

35 x 102 = 35 x (100 + 2)

= (35 x 100) + (35 x 2)
= 3500 = 70
= 3570

Thought Process

45 . 98 45 x (100 - 2)

= (45 x 100) - (45 x 2 )
= 4500 - 90
= 4410

Can you find these products mentally?

15 x 103 101 x 92 18 x 99
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Section S: Order of Operations

1 335 M ggu;g?gml:ig? p2§;’§€u‘22.. O,
brackets [], and braces {}.
2. Next, do nultiplicaéi&niand division operations
in order from left to right.
3. Last, do addition and iuﬁtraction operations in
order from left to right.
* ﬁgzg?def that e is a sign for multiplication
Examples
1. Find the value of
(15 +6) X3 -28-7 =
21 x 3 - 28 -~ 7 =
63 - 28 = 7 -
63 - 4 = 59
2. 9 +12 -5 = ;
21 - 5 = 16 §§
3. 35 + 30 £ 5 = :
35 + 6 = 41
4. (35 + 30) - 5 =
65 - 5 = 13
5. (10 x 8) - (5 o 4) =
80 - 20 = 4
6. (240 7 80) @ 15 ~ 3 =
3 x15 - 3 =
45 - 3 = 15
42 é
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DRILL SHEET -
UNIT 1: ORDER OF OPERATIONS

4D-18 {19 + [3 X (9+4) -9 - 3] - 11} =

4D-19 {27

3 X2 x [27 -6 X 4) + 27) =

4D-1 12 + 4 5 2 = —
4D-2 26 2 2 x 8 -
4p-3 6xXx5+4-2x3 o
4D-4 10 7 5+ 10 - 2 x 4 -
4D-5 96 + (3 X 2) + 4 x (3 x5) -
4D-6 (6 + (3 - 1) x 2) e
4D-7 86 - [5 x (16 + 7 = 2) = 3) * —
4D-8 4 72x5x9+:3 -
4D-9 (26 + 2) - (5 + 1) = e
4D-10 4 x5+ (6-4) 52 ‘ B
4D-11 18 + 2 X (4 + 3) T —
4D-12 24 7 3 x (4 + 1) T —
4D-13 8x3 -0+ 6x7 R
4D-14 (410 x 3) - 87 =______
4D-15 27 ¥ 3 + ¥9 X (6 - 5) =
4D-16 97 - 3 x 11 + 8 = ____
4D-17 {7 x (11 x 3) - 8 x (7 + 3)) T —

4D-20 (27 + [(11 = 9) =2 X7 x (6 + 5)) = 11) =

43
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DRILL SHEET

UNIT i: PRACTICAL APPLICATIONS REQUIRING ORDER OF QPERATIONS
OF ARITHMETIC EXPRESSIONS

5D-1 An engine is used by ALPO’s receiving department
to 1ift heavy crates on the loading dock. The
¥o§§epower needed to lift crates can be found as
ollows: :

horsepower = (weight of crate x distance lifted -~ time) + 550

Find the horsepower needed to lift each of the
crates listed in the following table:

RETIET——DYSTINCE

A 10 4
B ﬁ 12 6
C 1650 14 7.
D _ 3300 ) 16
B 2640 10 9

5D-2 The accounting department computes the annual
depreciation of each piece of tooling, eguipment,
and machinery in ALPO. From a detailed itemized
list, the accounting de; rtment groups al. items
tugether that have the same life expectancy

(number of years of usefulness) as shown in the
following table:

NUMBER OF
FINAL YEARS OF ANNUAL
M CO8 VALUR USEFULNESS DEPRE s DN
ECUU m . : U N U B . ’
- PCIUulD . D ( D40 @‘m
Hact . Y DO 0 . -
Machiners ' D [ D 0 !

TOTAL ANNUAL DEPRECIATION

Find the annual depreciation for each group and
the total depreciatic: of all tooling, equipment,
and machinery, as follows:

Annual Depreciation = (cost - “’'nal value) ¢ number of years

of usefulness
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5D-3 * A general rule is used in the health
field to determine a child’s dosage.of
medicine; it is as follows:

age . age average
Child’s dosage = of child { of child + 12 x adult dosage

What dose (number of milligrams) of morpbine
-.lfate should be given to a 3 year-old child if
the adult dose is 10 milligrams

IR S SOk T AT AR LA . A T T -
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* It should be noted that the weight of a child
plays a larce role in the dosage of medicine.
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UNIT 1: REVIEW
-1R1- 362 + 1,491 + 73 + 29,248
-1R2- 4,793 - 404
-1R3- 7,878 x 403
-1R¢- 1755 § 27
-1R5- 58 + 13 + 32 - 9 - 17
< I

-1R6- A printing shop prints 9,600 ALPO letterheads on
Monday, 11,760 on Tussday, 13,354 on Wednesday,
8,846 on Thursday, ani 12,215 on Friday. How many
letterheads are printed during the week?

-1R7- Five machines at ALPO produce the same product.
Each machine has a counter which records the
number of varts produced. Counter readings for
the 1m.ing and end of one week’s production are
shown in the following table:

"Machine Machine niégihe Hac&ine uacgiﬁa
1 2

counter Reading 18,925 14,382 8,408 36,604 903
Beginning of wk

Counter Reading 47,763 41,20f¢ 36,441 70.335 28,027
End of Week

Number of Parts
Produced

—~

a. How many parts does each machine produce during
the week?

b. What is the total weekly production?
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=1R8- In order to make the pbohootaﬁ t gixture shown
termine

<1R9~

=-1R10~

-1R11-

-1R12~

below, a'tool and die maker must de
dimensions A, B, C, and D. ‘

a. Dimension A

b. Dimension B
c. Diwension C
d. Dimension D

ALPO’s Pioneer Store orders 18 cartons of hand
calculators. Each carton contains 64 calculat.rs.
They pay $9.00 per calculator, and then sell each
at $7.00 profit. What is the total money
collected when all the calculators are sold?

It onecgiaco of shipping tubing is 111 in. long,

how much will be left if you cut a 79-in. piece
off the tubiry?

Joe weighs 236 1lb. aow. Joe weighed 294 1lb. two
years ago. How many pounds did Joe lose during
the past two years?

The cooling s¥stem of a car will hold 24 qt. of
water and antifreeze. If the cooling system is ‘
full and contains 2 gal. of antifreeze, how many E
quarts of water are in the cooling system? =
(1 gal. = 4 qts.) -




=1R13~

-iR14-

-1R15-

-1R16~-

=1R17~-

If your church social made 4,000 hoagics for
a benefit and distributed 2,641 of them, could
they £ill an orxder for 1,540 more?

A rezn of paper containg 500 sheets. How many
shests are conta in 23 reams of paper?

ALPO has 17 cars with six-cylinder engines that

R packaors 5F EASEE. “Sha tny peckinselBo ey
of @ ow pa es do the

purg;ascg:: bandle this job? 3 of

A part-time computer orarator earned $1,755 in
13 weeks. How much 415 he earn per vesk?

How long a piece of carpet (in inches) shoutld you
gu for a runner for the steps shown the figure
elow:

§in
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-1R18- Find the missing measure in the following figure:

=il

e s3m—ofe—n —-o'c-a--olﬂ

-1R19- For her annual salary, a furnace operator received
the following monthly pays: $1096; $1117; $1067;
$1742; $1896; $2056; $2308; $1483; $1597; $1223;
$1074; and $1029. What was the furnace operator’s
annual salary?

-1R20- If a machine setter earns $23,400 annually, what
is the monthly salary?

-1R21- (21 = (7 x 3) + (4 x 5) + 25] =

-1R22- (720 = 360) + (180 x 2) - 1 =

s \




UNIT 2: COMMON FRACTIONS
OBJECTIVES
After completing this unit, you will be able to:

. understand the meaning of a fraction, or part
of the whole

. definn the terms nunerator, denonminator,

improper fraction, proper fraction, and mixed
number

. write equ. alent fractions

. express fractions in lowest terms

. understamd the meaning 6f a mixed number

. express fractions as mixed numbers

. express mixed nugbers as fractionc

. determine lowest common denominator

. add fractions, mixed numbers, and whole
numbers

. subtract fractions, mixed numbers, and whole
numbers

. multiply fractions, mixed numbers, and whole
numbers

. divide fractions, mixed numbers, and whole
numbers

. follow order of operations involving fractions

. solve word problems involving fractions

- T
I U TR . DFCTEIA ISR A,

Dictionary:
Meaning
1. Fraction pav. of the whole
2. Numerator number in a fraction above %
divisor line; for parts of %
the denominator 5
3. Denominator number in a fraction below

divisor line; for how many ;
parts make up the whole ;

50




5.
6.

7.

9.

10.

Terms

Cormon

Common Fraction

ar

Proper Fraction

Improper Fraction
Mixed Number

Equivalent

51

numerator and denominator in
a common fraction

familiar.

one whole number divided by
another whole number

less than a whole or one
-more than a whole or one

a whole number with a proper
fraction

idehtical or same




Section 1: Concept of & Fraction
1=A What is a fraction?

Note in the above illustration that a part, slice, or
fraction »f the whole circle or "pie" is missing.

<)

Now note in the above illustrations that there is a
whole circle or "pie" on the left and a part or slice of the
sane gize circle or pie on the right. This slice is a
fraction of the whole remaining, or "leftover."

Thus, the subject of fractions is nothing more than the
study of parts or portions that make up the whole number.

A whole number, as defined earlier in Unit 1, means
"nothing leftover." For example when you divide any number
by itself, the result will always equal one.

Examples
i1 =1; 135 =1; 63 =1; 1025 =1
11 135 63 1025

i-B When we divide one whole number by another whole
number, we create a common fraction.

Zvery common fraction consists of two parts: a whole
number above the division sign, called the pumerator; and a
whole number below the division sign, called the denominator.

The denominator indicates the fractional parts that make
up the whole. When we speak of a steel rule or ruler or

52
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yardstick having an inch with quarter (1/4), eighth (1/8),
sixteenth (1/16), or thirty-second (1/32) graduations, we are
indicating the number of parts of these that make up the

whole: 4: 8: 16: 32. 3
4 8 16 32 M i
.
J. . -;-_LA-LI__.

1131382093

5] Sperte () ln) o

There are two types of common fractions, proper and
imn:gng:. In a proper fraction, the numerator (upper number)
8 ulways less, i.e., smaller than the denominator (lower
number). In an improper fraction, the numerator ic always
greater, i.e., larger than the denominator.

1-C Examples

proper improper v
1, 3, 5 92 11 5, 9,7, 19, 32
4 8 8 16 32 4 8 6 16 32

As you can see from the receding examples, proper
fractions are less than a whole, and improper fractions are
more than a whole, (or greater than 1).

Note: One reason for reducing an improper fraction such as
13, is that measuring-instrument parts (increments) are
8

usually written and located in reduced form.

Exampie: | & 3 »|
T ¢ § ¢ ¢ ¢ ¢ ¥ ¥ § ¥ v 5 ¥ ¥ 3%
1234561719 1011213 2
8 8 88 8 8 8 8 8 & 8 8
8
8

[It is easier to find 1 5 on a tape measure than to count out
8

thirteen ] parts.]
8




,. DRILL SHEET
‘fl Complete the following:
Proper Fractions Improper Fractions
3 1D-1 - 1D-16
. 2 2
. 1D-2 - 1D-17 _
' 3 r)
3
2 1D-3 1D-18 -
{;f‘l 8 8
1p-4 1D-19
g R R ;rl
1D~5 1D-20  __ "
1D~6 _ 1D-21 _ §
6 6 ¥
: ¥
i 1D--7 - 1D-22 - o
1 9 9
E; 1D-8 — 1D-23  __
: E 12 12
F: 1D-9 — 1D-24  __
15 15
p l 1D-10  __ 1D-25
" 64 64
;' 1p-11  __ 1D-26
. 50 50
1p-12  __ 1D-27
l 27 27
1p-13  __ 1D-28
' 23 23
1p-1 __ .D-29  __
25 25
. 1D-15 1D-30  __
37 17
?{" l 54 ¢




Section 2: Mixed Numbers

When dividing the numerator of an improper fraction by
the denominator (i.e., the upper number by the lower number),
the result will be some whole number and a fractional part
remaining or "leftover".

For esample g% = 1 whole and a remainder of 3;,
or 32 =1+ 5, written as 1 §5;
32 32 32
this is a mixed number.
2«-A Examplqs
1. 47 = 2 15
16 16 16 = 1; 16 = 1; remainder 15
16 16 16
adding:
1+1+15=215
16 16
2. 23 =1 9 solution
64 64 64 = 1; remainder 9
64 64
adding:
1+ 9=1 9
64 64
3. 123 =3 27 |solntion
32 32 {32=1, 32=1, 32 =1;
32 32 32
remainder 27
32
adding:
1 +1+1+27 =23 27
32 32

5%
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"DRILL SHEET

Convert each improper fraction to a mixed number:

2D-16

2D-17

2D-18

2D~-19

2D~20

2D-21

2D-22

2D-23

2D-24

2D-25

2D-26

2D-27

2D-28

2D-29

2D-30
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Section 3: Ejuivalent Fractions
In order to solve common fraction ggoblems, it is
necessary to be able to exprass any of these as an
. This means the numbers will change but the value
will not.
3-A Exanples

1. Express 23 = 2 as an equivalent fraction.
7 28

solution: Step 1 Set up a multiplier fraction, e.q.,
23 x () =
7 ( ; 28
Step 2 divide 28 by 7 = 4

Step 3 substitute 4 in the numerator and the
denominator

23 x (4) = 32 , Answer
7 (3) 28

Note! Since 4 = 1, and 1 x 23 = 23, therefore
4 7 7

the value of 23 does not change,
7
although the resultant numbers changed
to 92.
28
2. Express )15 = 2 as an equivalent fraction.
32 160
solution: Step 1 Set up a multiplier fraction.
Step 2 divide 160 by 32 = 5

Step 3 substitute 5 in the numerator and
denominator

18 x (8) = 175 , Answer
32 (5) 160

Note! Since $ =1, and 1 x 15 = 15, the value
5 32 32
cf 15 does not change, although the
32

resultant numbers changed to 75.
160
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DRILL SHEET
UNIT 23 EOQUIVALENT FRACTIONS
Express each common fraction as an equivalent fraction:

3D-1 17 - 3D-13 3 - __
13 52 3 9
3Dp-2 26 = 3D-14 4 =
15 60 9 27
3D-3 1 - 3D-15 1 -
71 12 2 16
3D-4 9 - 3D-16 3 =
18 54 16 (1%
iD-5 22 = ____ 3D-17 1 =
37 111 8 32
3D-6 14 - 3D-18 9 = __
97 194 32 64
3D-7 6 = 3D-19 1 =
7 21 64 128
iD-8 13 - 3D-20 5 = __
3 9 8 a0
3D-3 4 = __ 3D-21 i = __
15 a5 16 48
3D-10 [ = __ 3D-22 14 = __
11 55 17 51
3D-11 23 = __ 3D-23 S S o
25 75 19 57
3D-12 19 = 3D-24 6 = __
3 15 13 52
3D-25 5 = __
32 96
58
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Sectiun 4t Expressing Fractions In Lowest Teras

Unless specifically instructed not to, common fractions
are to be reducad t, their lowest terms.

4-A Examples

K-

g

1. Express 1%% as a fraction in lowest terms.

i

-

solution: Step 1 Determine one common number that can
be divided into 148 and 36 so that
the results are whole numbers, e.g.,

148 + 4 = 37, and 36 + 4 = 9, thus

148 = 37 , Answer
36 9

-'FF +

RS UL 2 RN LR
o Tt M TN

Step 2 Continue this procedure until no
further common number can be divided
into both the numerator and
denominator so that the result is a
whole number.

3 =1, and 6 + 3 = 2, thug 3 =
6.

[ M)
.
ok
|
W
oJo

1l , Ansver
2

30 30
1l , Answver
6

4. 6 =6 +2=23, and 16 + 2 =8, thus § = 3
16 16 8
3 , Answver

(8
L]
E
]
-
o]
(=]
!
-
L8]]
"

12, and 15 ¥ 15 = 1, thus -
180 = 12 or 12, Answer :
1
6. 21 =21%7=23, and 49 + 7 = 7, thus 21 =

49 49
3 , Answer
7
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' 3. 5=5+5=1,and 30 +5 =6, thus 5 =

64



DRILL SHEET

UNIT 2: EXPRESSING FRACTIONS IN LOWRST TERMS
Express each common fraction in lowest terms:

4D-1 9= 4D-14 12 =
27 8
4D-2 2 = 4D-15 16 =
16 8
4D-3 24 = 4D-16 32 =
32 16
4D-4 4 = 4D-17 24 =
8 8
4D-5 14 = 4D-18 8 =
8 24
4D-6 21 = 4D-19 16 =
9 32
4D-7 3¢ = 4D-20 5] =
16 17
4D-8 28 = 4D-21 17 =
8 51
4D-9 14 = 4D-22 28 =
12 56
4D-10 2= 4D-22 64 =
96 128
4D-11 48 = 4D-24 96 =
96 4
4D-12 32 = 4D-25 48 =
64 3
4D-13 22 =
16
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gection 5: Expressing Mied Mumbers As Fractions

In order to be able to multiply and divide mixed
gumbzis, you must be able to express these as common
ractions.

Express each mixed number as a cosuon graction.
S-A Examples /

1. 1 31 = 63
32 32

solution: Step 1 multiply the whole number by the
deno tor, or 1 x 32 = 32

Step 2 add the numerator to the product
resulting in Step 1, or 32 + 31 = 63

Step 3 lace the result obtained in Step 2 as
e numerator over the orxiginal
denominator, or, g%, so that

1 31 = 53 , Answer
32 32

2. 31 =31

solution: Step 1 multiply the whole number by the
denominator, or 3 x 8 = 24

Step 2 add the numerator to the product
resulting in Step 1, or 7 + 24 = 31

Step 3 place the result obtained in Step 2
over the original denominator, or
31, so that 3 7 = 31 , Answer
8 8 8

3. 15 = 253

2
16

tdt:
o

solution: Step 1 multiply the whole numbar by the
. denominator, or 15 x 16 = 240

Step 2 add the numesator to the product
resulting in Step 1, or 240 + 13 = 253

61
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Step 3 place the result obtained in Step 2
as the numerator over the original
denominator, or zge, so that

15 23 = 253 , Answver
16 16
Note: Two of the most common applications of complex
fractions in trade and industry are:

1) Converting a fraction part of a denominator number
to a decimal.

Examples: 1 % inches is 1 % parts of a foot or

1 3, a complex fraction.
-4
12
.1458 feet as decimal. 2 )} ounces is 2 1

12/1.75 8 8
16th parts of a pound or 2 g , a4 complex
fractiop. ' 18

pound as a decimal.
16/2.125

2) Changing percents to decimals.
Examples: 1% is 1 of 100 parts or 1 , a complex
8 _8 8
fraction. 100
.00125 as a decimal.
10077125

2

15 1% is 15 1 of a 100 parts or 15 ], a complex
2 e
fraction. 100

as a decimal.
100/15.5
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DRILL SHEET

UNIT 2: EXPRESSING MIXED NUMBERS AS FRACTIONS
Express each mixed number as a common fraction:

¢ . [ PN
T R T T O T SN A N L R S
B St heisd v s s U A i (g

5D-1 13 = 5D-14 19 13 =
8 16 iz
5D-2 211 = 5D-15 11 2 = Z
16 3 ":3'\
5D-3 13 3 = SD-16 24 4 =
8 13 :
5D-4 71= 5D-17 7 9=
2 12
5D-5 13 13 = 5D-18 13 13 =
32 14
sD-6 = 14 1 = $D-19 6 15 =
8 16
5D-7 3 1= . 5D=20 73-=
13 8
5D-8 7 3= 5D-21 53 =
11 4
5D-9 32= 5D-22 61 =
7 2
5D-10 97 1 = 5D-23 317 =
9 32
5D-11 105 3 = 5D-24 22 9 =
5 16
5D-12 227 = 5r-25 8 4 =
9 9
SD-13 33 31 =
32 )
;1
|
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Section 6:

Lowest Common Denuvrinator

To be able to add and subtract common fractions, you
must determine the lowest common denominator.

6-A Examples

Lo

solution:

solution:

Determine the lowest common denominator (LCD)

for the fractions 1, 3, S
4 16

Step 1

Step 2

8

since the ILCD can never be less than
the largest denominator, it has to be
at least as large as 16

the other two denominators, 4 and 8,

must divide into 16 a whole number of

times, or 16 =4, and 16 = 2, thus 16
4 8

is the ICD for these three fractions

Determine the lowest common denominator (LCD)
for the fractions _3, 1, 1

Step 1

Step 2

Step 3

11 4 5

since the ICD can never be less than
the largest denominator, it has to be
at least as large as 11

the other two denominators 4 and 5,
must divide into 11 a whole number of
times; let’s check 11 = 2 3, and

4 4

11 = 2 1. As you can see, each

5 5
division results in a whole number,
plus a remainder. Thus, 11 cannot be
the 1CD.

we must involve all three
denominators; to do this, multiply
11 x 4 = 44, and then 44 x 5 = 220.
Check: 220 = 20

11

220 = 55
4

220 = 44, thus 220 is the LCD
5
for these three fractions.

Note! Some times, the apparent LCD
resulting from multiplying all the

64




denonminators can be reduced further
by dividing by 2, or 3, or 5, etc. to
meet the requirements of LCD. This
will be illustrated in Example 3.

3. Determine the lowest common denominator (LCD)
for the fractions 1, 1, 1

solution: Step 1
Step 2

Step 3

15 3 7
15 x 3 = 45, and 45 x 7 = 315

but 315 is not the LCD, since it can
be reduced by dividing by 3, or

315 = 105
3
105 = 7
15
105 = 35
3

105 = 15, thus 105 is the LCD
7

NOTE! A simple method to determine the lowest
) common denominator (ILCD) is as fcllows:

4. Determine CD for 2, 3 =

solution: Step 1

Step 2

21 14

Multiply the denominators,
or 21 x 14 = 294

Divide the result in Step 1 by the

highest common factor for 21 and 14,
which is 7; aad 294 = 42, the LCD.
7
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Now to simplify things:

Steps to follow where determining the Lowest Common
Denominator (L.C.D.):

1. Look at your largest number - see if that will work

e.q. ,
“ 3 3

2. If numbers (denominators) are even and odd and the
largest number does not work - then go through the
multiplies of the largest number

e. g. %, %, Jg --- 8§ , 16, "24"

3. If numbers are all odd, use prime number factoring
system - using just prime* numbers

e.g. 1, 1, 1
3 7 9

3 X1 7X1 3X3
3X3X7=63
4. If numbers are all prime, then multiply them together

e.g. 1, 1, 1
2 3 7

2 X3 X7-=42

* A Prime Number is a number lafger than 1 that can be evenly
divided only by itself and 1. The number 2 is the first
prime; it can be evenly divided only by 2 and 1.
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You can pick out priae numbers from a list of natural
numbers.

EEREEEERE
SERBEEREEw
EEEEEEERE .
ERRRRERRE.
BEEBBEEBEE
EEEBEEEEE
FERBERERE
EEEEEEERE .
EERBEEEERE
EeereEEBERES

First, circle 2, the first prime. Then cross out all of
the multiples of 2 becausie they are not primes, such as 4, 6,
8, 10, 12,... Next, circle the next number which is 3 and
cross out its multiplec such as, 6, 9, 12, 15, 18,... This
process is continued with succeeding numbers not previcusly.
crossed out.

" Use of the sieve is not as laborious as it looks. A
nmmber less than 100 that is not a prime must have a factor
less than 10, because 10 x 10 = 100. Thus, sieving out
multiples of the primes through 7 will identify all primes
from 2-100. .

Can you extend the process to find all tne primes from
2-200? (You only have to sieve out primes less than 15,
because 15 x 15 = 225.)
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DRILL SHEET
UNIT 2: ILOVEST COMMON DENOMINATORS

Deteraine the lowest common denominator for each set of
fraccions.

6D-1 i, ;l. 3 = N
4 8

6D=-2 3, 1 1 -
4 8

6D-3 3, 2, 3 =
8 16 32

6D"4 l ;, l =
5 4 2

6D-5 i, 3, 1 =
4 8 5

6D-o 11 ll -3- =
6 12 24

6D~7 9, 1, 3 =
16 8 32

6D-8

min
Wi
.
Y

)

6D-9 3,14, 1, 3=
12 8 4 16
6p-10 2, 1, 3 =
9 27 54
6D-11 17, 15, 19 =
32 16 64 ¢
eu-12 1, 1, 26 =
9 3 27
6D-13 6, 11, 27 =
7 14 28
6D-14 i, 3, 1 =
27 108 9
6D-15 29, 31, 15 =
64 32 16




6D-16 1' 1' i
11 22 66

6D-17 .3.' 1' 1.5' 3-1 -
4 8 16 32



Section 7: 2Adding Common Fractions
7-A Examples
1. Add the followiry fractionc:

1+19+ 1+3=_
8 32 16 4

solution: Step 1 arrange fractions in vertical fashion

+
Llu YRR

Step 2 determine lowest common denominator,
LCD

ol ook
1]
5
(w)

[
o ool N

+
'S

3
s f
:}“;‘

oy et
s SN

2%
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Step 3 use principle of equivalent fractions
to obtain new form of numerators

i x zig - 4
8 (&) 32
19 x (1) = 19
32 (1) 32
Zx (2) =2i4
16 (2) 32
Ax (8 =24
+ & (8 32

Step 4 add the numerators and place total
over ti.2 common denouinator

4
19
14
+ 24 €1
61, 32

Step 5 reduce the improper fracticn to a
mixed number (always to iowest terms)

61 = 1 29, Answver

32 32
2. 1+3+ 5+1+37-~= —
3 8 16 4 48
solution: Step 1 1
3
3
8
5
16
1
4
37
T _48
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’

£ <
m ~
© © © 0 o i
43 92 92 9% 5 \
[ [} N [} "
o} 0 -
P S e et < N
O VY o0en N e < o~
—8 - - ~) ~
4 e’ e’ e’ e’ e 2
| | | | i H3 k. b t ] t ] ]
= L] . ] o < (] ™ (-] ') < ) O 00 Y 2 N0 0} co
) oo Wiy A+ 92 o oo o et purfpar o A BN 9 ol
y +
i + +
t ~ “ < )
o » , o}
Q '@ Q Q
+ + + +
0 0 (/7] 175]

L oae R N R o
vy g /~»1‘»‘an1« f,..(n@‘y

D
{~




DRILL SHEET

UNIT 2: ADDING FRACTIONS

Add the following fractions and reduce the
to lowest terms.

3 7D-1 l1+3=
4 8 -
7D-2 2+ 9= —r
16 32
: 2 7 3
7D-4 5+ 3+ 3+ 1= —_—
8 16 22 64
7D-5 S+ 71 +1 +3 = —
16 8 2 4
7D-€ 1+3+ 93-=
7 8 112
7D=-7 727 +3+63 +3 + 19 = —
16 8 64 4 32
7D-8 1+ 3+11+11= .
5 10 15 30
25 50 100
7D~10 6+ 2+ 17 =
11 33 99 -
1 7D-11 14 + 11 + 9+ 15 = _—
} 17 17 17 17
’ 7D-12 3+1+3=
i . 10 5 4 -
' 7D-13 2 4+ 7 + 11 =
1 3 9 12 I
i 7D-14 9+1+ 5=
- 32 4 24 -
’ 7D-16 1+ 5 + 11 =
2 6 12 —
7D-16 14 + 3 + 29 =
15 10 30 -
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Section 8: Adding Fractions, Mixed Mumbers, and Whcle
Mumbers

Add fractions, mixed numbers, and whois numbers. Reduce
answers to lowest terms.

8-A Examples

1. 3 3+9+14272= —_—
16 64
solution: Step 1 3 3
16
9 A
14 27
+ 64
Step 2 3 3= 312
16 64
9 = 9
14 27 = 14 27
+ 64 64
26 39
64 Answer
2., 23 1 + 36 1 =
8 32
solution: Step 1 23 1
8
36 _17
+ 32
Step 2 23 1=23 _4
8 32
36 _1 = 36 _17
+ 32 32
59 11

32 Answer

75
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3. 613+ 734+273+15 1) =
16 , 32

solution: Step 1 6 %%

Step 2 6 13 = 6 26
: 16 32

Note! 67 is an improper fraction, i.e.,
32 (32 = 1)
greater than a whole (32 ).

Step 3 125 67 = 125
32
2 3
+ 32
127 3
32 Answer
76




DRILL SHEET

UNIT 2: ADDING FRACTIONS, MIXED NW2{BERS, AND WHOLE NUMBERS
Add and reduce answers to lowest terms.

8D-1 7+1= -
8
8D-2 10 1+ 1= -
16 16
2D-3 4 3+123=
16 8 -
8D-4 8+7+8+ 1= _
4 3 2
8D-5 91+85+7-=
6 9 -
8D-6 14 3 +30 1 + 4 =
4 2 -
8D-7 72+93+111-=
3 4 2
8D-8 33+454+2 9+731= —_—
4 7 14 2 ‘
8D-9 . 37 31+ 1915 + 11 3 +4 1 =
32 16 4 2 '
8D-10 29 + 11 5 +37 +3 1=
6 12
8D-11 132 1+ 3 +1123 +19 7 =
32 32 32 -
8D-12 16 + 165 + 3 1 =
64
8D-13 23 + 23 23 + 11 13 = ,
2 32 16
77




8D-14 17 11 + 957 +3 1 =

64 64 16

8D-15 23 9+ 1729 + 4 =
11 33

8D~-16 6 5+ 1327 + 65 =

13 39

8D-17 16 11 + 323 +7 1 =
15 30 5

8D-18 13 +9 11 + 63 =

gD-19 22 + 23 + 169 1] =

8D-20 17 +993 + 6 19 =

80-21 11 + 1 + 33 1 =

8D-22 37 + 37 + 37 =

8D-23 65 + 37

8D-24 125 11 +

5
8D-25 33 3 + 16 55 =

- N W - -

N

R
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Section 9: sSubtracting iractions
Subtract fractions. Reduce answers to lowas. terms.
9-A Exanmples

1. 13- 2=
15 20

solution: Step 1 arrange in vertical form

a3l
15

]
- 20

Step 2 determine lowest common denominator

(LcD)
13- 352
15 60
9 =27

- 20 60

Step 3 subtract

52
60
27
- 60
25 = 5
60 12 Answer
2. 19 -4 =
29 5
solution: Step 1 12
20
4
-5
Step 2 19 = 19
20 20
4 = 16
-5 20
79
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3,

solution:

Step 3 19
20
16
- 20
3
20 Ansver
67 - 33 4 =
13
Step 1 67
33 4
- 13
66
Step 2 67 = 66 13
13
33 4 =33 4
- 13 13

Note above that 1 whole (13) was "borrowed®™ from 67 in

(13)

order tc provide a number from which to subtract 4.

solution:

i3

Step 3 66 13
13

33 4
- i3

33 9
13 Answer
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9D-1

9D-2

9D-3

9D-4

9D-5

9D-6

9D-7

9D-8

9D-9

°D-1.0

9D-11

9D-12

9D-13

1- 3=
10 10
16 16
15 - 2 =
16 3
19 -3 =
20 5
- 3=
3 16
5=-1=
8 6
122 -1 =
13 3
51 - 1=
64 2
31 - 9=
32 16
23 - 3=
25 10
1-1=
9 18
3-17 =
4 32

9 - 1=
16 16

DRILIL SHEET
UNIT 2: SUBTRACTING FRACTIONS

Subtract and reduce to lowest terms.

81

9D-14

9D-15

9D-16

9D-17

9D-18

9D-19

9D-20

9D-21

9D-22

9D-23

9D-24

9D-25
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W
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8ection 10: Subtracting Fractions, Mixed Numbers, and Whule
rs

Subtract and reduace to lowest terms.
10-A Examples
1. 33 71 -17 3 =

10 4
solution: Step 1 33 2 3
10
17 3
- 4
Step 2 33 7 =33 14 F
10 20
17 3 =17 15
- 4 20 .
Note that 15 cannot be subtracted from 14; we need to ’
borrow 1 whole (20) from 33 and add to 14. %
(20) i
32 )
Step 3 33 = 32 34 .
20
17 15
- 20
15 19
20 Answer
2. 16 11 - 15 4 =
33 11
solution: Step 1 - 16 11
33
15 4
- 1{_
82
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DRIiL SHEET
UNIT 2: SUBTRACTING FRACTIONS, MIXED NUMBERS AND WHOLE
-~ NUMBERS

SR BRI i ghiiichiss A o
H-) ;b- ’ -
E Er

Subtract and reduce to lowest terms.

10D-1 21 - 9=

' 16
3 10D-2 107 - § =
: 9 —_—
10D-3 31 - 29 7 =
12 -
10D-4 93 -1=
8 -8 E—
10p-5 27 31 -1 =
32 38 S
10D-6 53 17 - 12 3 =
28 7
10p-7 111 - 13 =
4 16 I
10D-8 1 13 - 15 =
18 18 -_—
10D-9 19 7 - 18 13 =
8 16
10D-10 127 - 1 =
28 56 —
10D-11 37 19 - 28 14 =
51 17
10D-12 62 6 - 53 3 =
7 14 —
10D-13 13 - 27 = ‘
32 EE—
10D-14 101 - 100 31 =
64
10D-15 65 9 - 24 3 =
11 33
10D-16 24 1 -8 1=
16 32 EE—
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DRILL SHEET

Section 11: Adding and Subtracting Practions In rractiéal
. Applications

. Perform the required operation and reduce to lowest
erms.

11D-1 The cafeteria baker prepares a ALPO anniversary
cake mix which weighs 100 pounds. The cake mi °
consists of shortening and other ingredients.
The weights of the other ingredients are 20 1/2
pounds of flour, 29 3/4 pounds of sugar, 18 1/8
pounds of milk, 16 gounds of whole eggs, and a
total of 5 ?/4 pounds of flavoring, salt, and
baki.ig powder. How many pounds of shortening are
used -in the mix?

11D-2 Dastermine dimensions A,B,C,D, and E of the photo-~
resist mask shown in the figure below (all
dimensions are in.):

[ lee T .

L= Y- Loe
e "“’T‘r;h.’“ . I —
| 7 ; S

o331’ —ste— fg-v-w-S}' ol-z":

11D-~3 Before starting a wiring job for the new
switcnboard in ALPO’s guard shack, the
electrician takes an inventory of materials and
finds that 4,550 feet of BX cable are in stock.
Tre following lengths of cable are removed from
stock for the job: 275 1/4 feet; 48. feet; 56
1/2 feet; 212 3/4 feet; and 148 feet. Upon
completion of the job, 87 1/4 feet are left over
and returned to stock. How many feet of cable
are in stock after completing the job?

11D-4 A truck is loaded at a structural steel suppl
house for a delivery to ALPO’s construction site.

86
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11D-5

11D-6
11D-7

11D-8

11D-9

l 11D-10

11D-11

The order calls for 125 feet of channel iron
which weighs 3 3/4 tons, 140 feet of I beam which
weighs 4 3{10 tons, and 80 feet of angle iron
which weighs 2 1/5 tons. The maximum legal
tonnage permitted to be hauled by the truck is

9 1/2 tons. All of the channel iron and I beam
are loaded. Only part of the angle iron is
loaded so that the maximum legal tonnage is met
but not exceeded. By how many tons of angle iron
will the delivery be short of the crder?

In ALPO’s warehouse, cartons move along a
conveyor belt that is 423 1/2 feet long. Oy
117 3/8 feet of the conveyor belt is at ground
level; the rest is overhead. How much of the
belt is overhead?

What is the difference between a piece of clean
room floor grating 1 7/16 inches and a piece
2 17/32 inches thick?

A piece of round silicon red is 7 3/4 inch in
diameter. How much must be removed to get a
diameter of 6 37/64 inca?

At the beginning of trading, one share of Bell
Atlantic stock was selling at 45 7/8 points. At
the end of trading, the stock was selling at

42 1/4 points. How many points did it lose?

An experienced machine setter can assemble his
equipment in 6 1/3 hours. A learner can do the
same job in 9 1/4 hours. How much faster is the
experienced machine setter than the learner?

ALPO’s storage gas tank is 3/4 full of gasoline.
If 1/8 is drawn off, what fraction of the tank of
gas remains? .

Last month Bruce weighed 234 1/4 pounds. Now he

weighs 227 5/16 pounds. How much weight has he
lost? .

87
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11D-12 In one 8-hour working day, AI™0’s mechanic spent
1 3/4 hours doing a tune-up, 2 1/2 hours doing a
bre'.e job, and 3 1/3 hours replacing a clutch.
How many hours did he have left to work on a

broken axle?

11D-13 Find dimension A in the following sketch?

11D-14 Find dimension Y in the following sketch:

7' > fo———V ——p] jo—3/4

L——‘-— -3-5/32" ————mv
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11D-15 Find the dimension X in the following sketch:

x -%-z-uz'-OL

4-3/8° -

784

11D-16 <arpenters frequently use fractions and mixed
numerals. When they build stairs, for example,
the rise plus the run should be about 17 )
2

inckes for each step. If the rise for a set of
steps is 7 3 inches, what should the run be?
8

Solution: Rise + Run = 17 %

7 3/8 + Run = 17 %
—7 Run = 17 1 - 73
Rise — Total Rise Run = 17 % - 7 %
m 1 Run = 10 % inches

A fli: ht of stairs is to have a t ‘tal rise of
8 3 icet. How many steps will be needed if each
4

rise if to be 7 1 inches?
2

39
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gection 12: MNultiplying Fractions

The multiplication of two fractions is definc as the
product (from multiplication) of the numeratoxs - the
product (from mult plication) ~f the denominators.

12-A Examples

1. 3 x5 =3x5=15
7 8 7x8 56

2. 2X2xXx]1= = 4 , Answver
3 7 5 3xX7x5 105

12-B You can often reduce the amount of multiplication
by "cancelling" or dividing one number in the
numerator by one number in the denominatcyr,
provided the dividing number is the same.
Examples

1. 2 1
14 x 3 =14X 3 = ¢ , Answer
15 49 15%49 35
5 7

In the above example, the number 14 and 49
were divided by 7, i.e:, 14 = 2 and 49 = 7.
7 7

Similarly, the 3 and 15 were divided v 3.

i.5.. 3 =1 and 15 = 5.
3 3
2. 1
1 5 1
7Zx 10 x 4= 7x10x 4 = 1, Answer
18 12 35 18x12x35 27
9 3 5
1

Note!

In tne above example, first we divided 7 =1
. 7
and 35 = 5. Next, we 1livided 4 = 1 and
7 4

12 = 3. Then, we divided 10 = 5 and 18 = 9.

4 2 2

And last, we divided 5 = 1 and 5§ = 1 since we
5 5

must always reduce our final answer to lowest

terms.
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DRILL SHEET
UNIT 2: MULTIPLYING FRACTIONS
Multiply the fractions and reduce to lowest terms.

12D~-1 1x 4=
4 11
i2D~-2 71x3x]l1l=
8 5 2
12D-3 72 x28 =
15 9
12D-4 24 x 5=
35 42
12D-5 36 x 5 =
7 12
12D-6 1x21=
8 A
12D-7 3 x5 =
5 8
12D-8 4 X7 =
5 8
12D-9 5x 5=
8 16
12D-10 1 x 11l =
6 12
12D-11 5 x 2 =
6 5
12D-12 5x14 =
7 25
12D-13 1 x3 x8 =
3 4 9
12D-14 19 x 10 x 2 =
20 11 9
12D-15 11 x3x 9x1=
15 4 22 2
12D-16 13 x 4x3 x2 =
16 39 5 9
91




12D-17 1185%83_18

51 16
12D-18 125 x 19 X 55 x 6 =
11 6 57 25

12D-19 z% X 17 x 8] x 128 =
12D-20 108 x §% X 2% x1l=

12D-21 17 x 3 x 22 =
68

64 16
12b-22 1 xl1xl1xlxl-=
2 3 4 5 6
12D-23 1 x1x18 x21 =
9 7 3 2
12D-24 14 x 225 =
15 64
12D-25 11

w
N
"
)
. )
®
o
(U]
"
wlo
i
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Saction 13: Multiplying Fractions, Mixed Numbers, and Whole
Numbers

In order to multiply mixed numbers, you must first
convert them to improper fractions, then multiply, and reduce
to lowest terms.

13-A Exanmples

1. 5
12x15=58x15=25=1 8
3 17 3 17 17 17
1
2. 2
6§ X5=6x5=10o0r 10
3 1 3 1
1
3.

1
51x 2x31=11x 2 x 10 =110= 2 32
2 3 3 39 39
1

Note! When dividing 110 on the calculator, you obtain 2
39

as a whole number, plus a decimal remainder of
0.8205 etc. To obtain the fractional remainder,
multiply the denominator, 39, by the decimal and
you obtain 31.999 etc., or 32.

93
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DRILL SHEET
UNIT 2: MULTIPLYING FRACTIONS, MIXED NUMBERS, AND WHOLE
NUMBERS

R ARt R A I
" | AR

Multiply and reduce to lowest terms.
13p-1 51x3]1=
3 7 4
13D-2 4x73-=
' 8
130-3 62x33x2-=
3 5 9
13-4 531x 2x31-=
5 13 3
- 13D-5 71x2 2%x1-=
3 11 1
130-6 3 x 12 =
8
13D-7 10 x 7=
15
13D-8 5 x 21 =
9
13D-9 3 x4 1=
4 3
13D-10 3 Z x 3 =
9 10
13D-11 7 x 9 13 =
15 32 ;
13D-12 3 i X 6 25 =
5 32 ,:.
13D-13 202 x 51 =
3 8
13D-14 3 x 24 x5 ) =
8 2 %
13D-15 19 x 4 x 3 3 = %
7 5
13D~-16 3 X 4 X =

94
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12
41!3%):1 1=

2 1lx43=

~
-
é
Lt}
)

10
1l §x2§x31=

6

13D~-18

7

16

13D-19

> P
“ :w. ¢ u,,«., ‘:vﬁ
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Section 14: Dividing Fractions

To divide fractions (or mixed numbers), invert the
divisor (the number or fraction that follows the division
sign)' and then multiply. Because of this, every division
problem with fractions becomes a multiplication problem.

14-A Examples
1. 20 + 5 (which is the same as 20

9 6 __2 = -
-3
" 6
. solution: Step 1 invert the divisor, i.e., 5 becomes
v 6
e 6 (Note! 6 is the reciprocal of §)
o 5 5 6
4 2
Step 2 multiply 20 x 6 = 8, or 2 2 , Answer
9 5 3 3
3 1l

= 10 or 10 , Answer
1

N
N
ol
oW
L
N
"
= Wi N

3. 4 - 6, which is the same as 4 + 6
3 3 1l

since 6 = 6.
1

X

Wi

2
9

W O\

S6

1C1




Ajnggip SHEET
-Divide the tractions and reduce to lowest terms.
14D-1 20 ¢ 1% =

7
14D-2 11 222 =
' 5
14D-3° 3 + 6 = ’
. 8
14D-4 3214=
8 9
14D-5 21 +171 =
8 18
14D-6 33+21-=
4 5
14D-7 51
4 =
-
14D-8 524 =
6 6
14D-9 1% 5=
12 12
14D-10 3 %+ 9 =
5 10
14D-11 3
10 =
11
15
14D-12 7 %+ 3 =
5

14D-13
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. Aruitoxt provided by Eic:

14D-14

14D-15
14D-16

14D-17

14D-18
14D-19
14D~-20
14D-21
14D-22
14D-23
14D~24

14D~-25
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n
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gection 15:

solution:

solution:

1.

Dividing Fractions, Mixed Numbers, and Whole
Numbe:s

Divide and reduce to lowest terms.
15-A Examples

372+115=
8 16
Step 1 convert the mixed numbers to improper
fractions
al+3d-
8 16

Step 2 invert the divisor, ;%, and multiply
1

[

1 2 :

31 x 16 = 2 or 2 , Answer
8 31 .
1 1

2
37 x 14 = 74 or 1 29 , Answer
7 45 45 45
1

Note, dividing %1 with the calculator, you
5
obtain 1.6444 etc., which means there is
1 whele plus a remainder, or part of a
whole "leftover." Multip 1¥ing 0.644 x 45 =

28.98, or 29 for the fractional part or
nunmerator.

29
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DRILL SHEET

UNIT 2: DIVIDING FRACTIONS, MIXED NUMBERS., AND WHOLE NUMBERS
Divide and reduce to lowest terms.

15D~1 11 £ 22 =

5
15D-2 3+ 6 =
8

15D-3 2 1 + 17 =

8 18
15D-4 3322} =

4 5
15D-5 51

—4=

7

15D-6 14 + 2
3

15D=-7 2+14 =
3
15D-8 7%+ 14 =
9
15D-9 32
35 =
15D-10 7 ¢+ 5 ] =
8 16
15D-11 3 2 ¢ 11 =
3 24
15D-12 219 £+ 3 =
32 64
15D-13 15 17
25 =
T

15D-14 31<x75-=
2 6

100
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L 15D=15 12+ 3 =
18D 3
]

15D-16 14
$

15D-17 12

15D-18 21 *1 1=
2 4.

15D-19 33 + 13 =

15D-20 98 + 21 =

15D-21 3000 = 7 1 =
2

15D-22 12 $+12=
3 3
1523 3 L+ 1=
45 45
150-24 1 1
16 =
64
15D-25 25 1
16_ =
O

101
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DRILL SHEET

UNIT 2: MULTIPLYING AND DIVIDING FRACTIONS IN PRACTICAL

Solve these word problems and reduce answers to lowest
terns, and label ansvers with appropriate unit of measure:

16D-1

i6D-2

16D-3

As the 8 of an automcbile increases, the
amount of gasoline that is used also increases.
The table shown below lists the gasoline mileage
(ailo:“for gallon) at various for a
icular 6-cylinder automobile. Determine the
otal number .of gallons of galolinc used when tae

automobile travels the s and times
indicated:
.m‘ - -
-3 v v/ m—
15 R
1) —
45 ik
1) 21
— — D, —tO
a. 30 mi/hr for 1 1/3 hr
b. 40 mi/hr for 3 3/4 hr
c. 50 mi/hr for 7/10 hr

d. 55 mi/hr for 3 1/5 hr

The purchasing department of ALPO purchases
supplies for the maintenance department as
itemized lists. One such list is shown
following:

6 2/3 boxes of Item A at $3 1/4 per box
1/3 yard of Item B at $4 1,2 per yard
8 pieces of Item C at $15 3/4 per dozen pieces

Find the total cost of the items listed.

Seven machine operators earn $79.84 each per day,
5 days & week. If each operator saves 3/16 of
theixr earnings, how much will all seven operators
save in 1 year? (Consider 52 paychecks per
operator per year.)

102
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16D-4

16D-5

16D-6

16D-7

16D-8

16D-2

16D-10

16D-11

A certain machine can cut 6 3/8 in. of silicon
rod in 1 minute. How many inches of the rod can
this machine cut in 15 seconds.

(60 seconds = 1 minute)

A new cinder block wall in the test set
department is 23 1/2 blocks long and 14 blocks
high. With the concrete joint (i.e., the mortar)
a block measures 8 1/4 in. by 16 1/4 in. If the
maintenance department is to paint this wall, how
large an area should they plan to paint?

(Area = height x length)

GMA'’s research center has 217 1/2 acres of land.
If it is divided into five equal tracts of land,
how many acres will each tract contain?

How many pieces of candy can you buy with 18
cents if each piece costs 3/4 of a cent?

Ten different orders were received for packaging
chips from a piece of tubing that was 12-ft.
long. How many whole pieces of tubing 3 9/16 in.
long can be cut for each order? Each order must
get the same amount. (12 in. = 1 foot)

A certain piece of c.rdboard used for packz: g
devices weighs 2 1/8 oz. If a bundle of tL~ e
pieces of cardboard weighs 21 1/4 1b., hovw v
pieces are in a bundle? (16 oz. = 1 1b.)

A service station manager bought 15 . of oil
for $8 1. If he sells one quart for $3,
8 4

how much is his gross profit? (Express your
ansver in a fraction of a dollar.)

What is the weight of 16 pieces of drill rod each
6 1/2 ft. long 1if drill rod of this kind and size
weighs 5/8 1b. per foot?
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16D-12

16D~-13

16D-14

16D-15

A certain alloy used for naking terminal leads is
made up of .3/8 copper, 1/4 lead, 1/16 zinc, and
5/16 tin by weight. We need 480 1b. of this
allgy. How many pounds of each metal nmust we
use

copper . zinc

lead —_— tin
The net weight of nails in a keg is 240 1b. The

weight of each nail is 3/4 oz. How many nails
are in the keg?

Find the total weight of three castings weighing
76 1/2 1b. each, seven castings weighing 23 1/4
lbéhqach, and two castings weighing 23 1/8 lb.
each.

There are two corner latches on the cover in your
clean room that are 4 feet apart. If it was
decided to add two additional latches between the
two corner latches (equally spaced), how far
apart should they be?
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Section 17: Order of Operations o

\Thiﬁ is identical tO'theeproéé&uferaisgussed in Unit 1
for whole numbers: ’

Do all operations within grouping symbols:
parentheses ( ); brackets [ ]; and-braces { } first.
Within the parentheses, etc., do multiplication or
division operations (whichever comes: first) in order
from left to right. Then do addition and subtraction
operations in order from left to right.

After completing the work in the grouping symbols, do
multiplication or division operations (whichever comes
first) in order from left to right.

Last, do addition and subtraction operations in order
from left to right.

17-A Examples

1. (5+2) 1= -—
(9 3) 3
solution: Step 1 5=5
] ]
2=6
+ 3 9
1
]
. 1
Step 2 11 -1 =11 x 3 = 11 or 3 2 Answver
9 3 9 1 3 3
3
2. 5+2<1= __
9 3 3
. 1
solution: Step 1 2-1=2x3=20r?2
3 3 3 1 1
1l
105




Step 2 2

-]

+ 9

""2 5 Ansver
9

3
solution: Step 1 13+ (33x5;)=1(13+ (27 x6)]
4 8 4 8
4
=13+ (272 x 3j] =13+ 81 or 20 1]
4 4 4 4 4
= 1;
4
20 1
+ 4
21 4 or 22
4
Step 2 22 +18=11 =12
9 9
Step 3 12x2= 1 _4
2 18
1 x39= ]
+ 2 8 18
113
18, Answer
106 ‘
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4. 15 25 )} (which is the same as .

+ 5 15 -22+251 % 4) =
2 2 3 3 5
3
solution: Step 1 15 22 =15 $ 8 = 15 x 3 = 45 or
3 3 8 8
55
-8
63
Step 2 251 4 =126x1=330ré6 3
5 5 4 10 10

Step 3 58 +6 3=

8 10
5 5=525%
8 40
6 3 =6 12
+ 10 40

11 37 Answer
40
107




DRILL SHEET z
UNIT 2: ORDER OF OPERATIONS - FRACTIONS, WHOLE NUMBER. AND |
MIXED NUMBERS | 5

17D-1 7+ 5-3=
§ 16 4
17D-2 (7 x 14) -~ (3 x6) =
8 8
17D-3 71x(6171~-4 3)
8. _8 16 = .
4 3
4 !
17D-4 13+4x3-1-= |
16 4
17D~5 44 2 11 X ¢ ~ 7 =
8
17D-6 17+1 7
8 A6 =
7
17D-7 23 1 7 4+ 15 =
3 8 16
17D-8 (15 + 1 +2) & (11 x 43 - 9) =
16 3 32
17D-9 77 =
(10 - 7) + (13 # 1)
16 32

v Wh=

17D~-10 35+1 -3 +13 X

> ]
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-2R5~

~4R6~
-2R7~

-2R8~

«~2R9~

-2R10-

-2R11-~-

-2R12-

2 :
5 16
3x(10+5 1) F (12 + 2)
4 16 3

(12 x 8) &£ (8 x 3)
(Zx4-3+5)x12 3
8 16

3
4

Express 12 as an equivalent fraction with+a
6.

denominator of 64

Express 72 in lowest terms

128
Express 451 as a mixed number

64
Find the lowest common denominator for
1, 2, 1

Five pieces are cut from the length of silicon
rod shown. After the pieces are cut, the
remaining length is discarded. What fractonal
part is discarded? s
n.

(¢ Rl ) )

o3 off]’o;;'
bapfesgfeor I.—P-l T
ot Jllof ot olfe-f out o :-n
s} >
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-2R13~

-2R14-

-2R15~

-JR16~

-2R17~

-2R18~

-2R19~

What is the thickness of a.chemical room
countertop made of % in. p ywood and i% in.

Formica?

" Three pieces of steel plate for.a curing

furnace base are welded together. What is the
tota. thickness if the piecas are % £fe., 2

. 16
ft., and 29 ft.?
32

-

If 4 ] gallone of water are used to dilute 7 1
8 4

gallons of acid, how many gallons are in the
mixture?

Find the missing length (?) in the following
sketch:

?—sf— o} ——fai

in.

An engineering technician needed 10 pieces of
wire each 3 5§ in. long. What length will be
8

needed for the wire pieces?

A fuel tank that holds 75 liters of fuel is ]
4

full. How many liters of fuel are in the tank?

A developer subdivided 5 )1 acres into lots each
4

containing 7 of an acre. How many lots wexe
10 made?
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-2R20~- A stack of % in. thick plywood is 21 %_in. high.
How many sheets of ﬁiywood‘arc in the stack?

-2R21- An order of aluminum trays costs $145, -
including a $10 shipping ‘fee. 1If ‘the price of
1 1b. of aluminum is $3, how many pounds of
aluminum are in the order?

-2R22~- If 7 % kilowatts (KW) of power are distributed

equally over 5 resistors, what is the average
number of kilowatts per resistor?

-2R23~ To convert from a Celsius temperature reading
to a Fahrenheit temperature reading, we follow
the procedure:

Fahrenheit ( F) = 9 x Celsius ( C) + 32
5

Find F, when C = 35
-2R24- To convert from a Fahrenheit temperature
reading to a Celsius temperature reading, we
follow the procedure:
Celsius = § x ( Fahrenheit - 32 )
9

Find C, when F =98 3
5
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% OBJECTIVES

After completing this unith_yoggw;lixhg;ébic7tq§~

. understand the meaning of & dec.,aal or part of
the whole SN

. understand the meaning of a decimal place, or
the order of position to the right of the
decimal point :

. understand "rounding® decimals

. axpress common fractions as decimals

. express decimals as coamon fractions

. add and subtract decimals

. multiply and divide deci-als

. follow order of operations involving decimals

. solve word problems involving decimals

pictionary: Meaning

1. Decimal fraction whose denominator
is 10 or some power of 10

2. Decimal point dot or period

3. Decimal place position of number to
right of decimal point

4. Rounding, or rounding reporting a number to a

off specific place after

applying 5 and over or
under 5 rule

5. Find calculate; solve

112
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Section: 12 Conoept of a Dociul.

Whati-adactul? oL L L

¥e have almdy 1umod in Unito and : that thorc are
whole: numbers and purts -of- whole nu-bcrl vhi.ch ve called
common fractions. We: also learned in:Unit:2 that when we
divids the numerator of a -fraction- by {the denominator
on a calculator we obtain a ;3: ght of a decimal
point (actually a dot) -- this is a déc -the whole.
The  whole number is always to the left of: thc decimal point,
and the.decimal is to the right of the decimal point.

For example, divide % and you obtain 0.875 (when the
g?cinal point indicator on the calculator is positioned at

If you divide g, you obtain 1.000 (with the decimal

goint indicator at 3) So 0.875 is a decimal of 1.000, and
is another way of expressing the common fraction 7.
8
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" Seotion 21 Dectmal Mace e
; Illustrated below is he decimal point i,ndié!mr: B
e—PLACE ——— /- -

' - Y /)

=\ "/j a2

s [ o fam foom fovin o
c-mﬂ- 1 T 1313 )
d \& \o

e o\
3} 5& \it ;\\%%‘s’s\
In the above illustration, wvhole numbers are written to

the left of the decimal point, and decimals are written to
the right of the decimai point. :

The decimal place refers to the gosition of a number
(let’s say it is 1 as above) to the right of the decimal
point; these places are shown as 1, 2, 3, 4, 5, and 6, and
are spoken as first, second, third, fourth, fifth, and sixth.
(We can go on and on to the right with additional . simal
places, but for our applications, the sixth is suf{ :ient.)

(Also shown in the illuvstration are the corresponding
common fractions for the decimals. Note that the number of
zeros for any common fraction is tbe same as the nlace, i.e.,

for o%o there are 3 zeros and this is in the tuird place.)
1

2=A Examples
In the decimal 0.175453, the numeral 3 is in the

sixth place. 1Indicata the "place" for the
following:

= 0 0N s
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Section 31 Bounding Off Decimal Nusbers

You will oftan be instiucted to give an answer or a
result which is correct to-a ocertain mmber. of cacimal
Blaooc. If you-have a result of 47.2647.5 and want it -
rounded® to thr...g aces, your answer is 47.265; rounded to
two places, it is 47.26; rounded:-to one place, 47.3."

3-A Procedure for rounding'bttian'iniinr to a given
number of decimal places:

1. Set the decimal goint indicator of the
calculator one digit beyond the number of
places the final result is to .e rounded.

Exanple - If a final answer is to be reported
to _the second place, set the indicator at 3.
(Remenkar, regarﬂloss how aanx‘nnlbcrs that
follow the third place, you disregard all of
them and concentrate on the third place only
for rounding off.)

2. If the number you are concentrating on is equal
to 5 or more (6, 7, 8, 9), add 1 to the number
before it. (For our discussion in Step 1, it
is added to the number in the second place.)

3. If the number you are coﬁccntrating on is 4 or
less (3, 2, 1), do not change the number before
it. (For our discussion in Step 1, the number
in the second place remains unchanged.)

3-B Examples
1. Round 0.73862 to 3 decimal places.

solution: Step 1 Set decimal indicator on calculator at
4,

Step 2 Concentrate on the number 6 which is
in the fourth place.

Step 3 Since 6 is more than 5, we add 1 to
the number in the third place, and our
final ansver is 0.739 (to 3 places, as
requested).

2. Round 3.805 to 2 places.
solution: Step 1 Set decimal indicator at 3.

Step 2 Concentrate on the number 5 which is
in the third place.

115
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Step 3 sincn thio nulbor is oqnal to 5, ut
¥ add 1 number i~ the .ocoﬁd
- plac., and our tiual ;na!::‘il.zanl
3. Round 0.784 to 2 placos _ szff
solution: Step 1 Sst docinal 1ndicator at 3.

Step 2 Concentrate on tho nuub.r in tho
third pllc‘. -

Step 3 Sinca 4 is less than 5, we 4o not
e the second place number, and
our mlmxnn.la

! Now that we have nlba:kod into decimal numbers
there is a certain language and procedure we follow: -

aking (orally) it is important to size
the dec 1 poing‘ For example, the number 17.565 i:.gg:ken
as "seventeen point five six five."

~

Sacond, when we write a decimal (with no whoila number tc
the lef: of the decimal point), it is important to place a
zero to the left of the decimai point. For example, 0.765.
This removes any misunderstanding about the number beiag a

116
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DRILL SHEET
UNIT 3: ROUNDING DECIMALS

Round the numbers to the indicated decimal places (shown
in parentheses):

1D-1  0.0855 (2) 1D-11 7.829 (1) =
1D-2 0.0063 (2) = 1D-12 14.003 (1) =
1D-3 0.057 (1)

1D-4  76.8999 (3)

1D-13 0.05645 (3) =
1D-14 0.05645 (4) =
1D-15 9.37335 (3) =
1D~16 0.37335 (4) =
1D-17 0.37335 (2) =

1D-5 139.0062 (2)

‘. 1D-6 33.01997 (4)

1D-7 1.927 (3)

1D-8 1.9254 (3) 1D-18  33.01997 (2)

iD-9 0.0015 (3) iD-19 33.01997 (3)

1D-10 13.33 (1) = iD-20 13.0039 (3)
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Section 4: Expressing Commo> Fractions As Decimals

To ress a common fraction as a decimal, divide the
numerator by the denominator.

4-2 Examples
1. 72 (or 7
8

I

8) = 0.875 (to 3 places), Answer

2. 1 (or 1
16

16) = 0.0625 (to 4 places), Answer

3. 23 (or 23 + 24) = 0.958 (to 3 places), Answer
24

4. ) (or 1 : 4) = 0.25 (to 2 places), Answer
4

5. 1 (or 1 + 10) = 0.1 (to 1 place), Answer

(or 63

64) = 0.984 ‘to 3 places), Answer
(or 63 + 64) = 0.9844 (to 4 places), Answer

(or 11+ 16) = 0.688 (to 3 places), Answer

0.578 (to 3 places), Answer
10. (or 37 =~ 64) = 0.5781 (to 4 places), Answer

11.

(or 37 + 64) = 0.57813 (to 5 places), Answer

12. (or 37 + 64)

10
63
64
63
64
il
16
9. 37 (or 37 + 64)
64
37
64
37
64
37 0.578125 (to 6 places) , Answer
64
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DRILL SHEET

UNIT 3: EXPRESSING COMMON FRACTIONS AS DECIMALS

Express the following as decimals to the places
indicated in parentheses:

2D-1 2= (3) 2D-11 1= ________ (4)
9 6.

2D-2 19 = (3) 2D-12 31 = (4)
29 32

2D-3 5 = (3) 2D-13 3 = (2)
12 8

2D-4 17 = (3) 2D-14 17 = (3)
21 64 -

2D-5 1= (4) 2D-15 9= (3)
32 32

2b-6 1= (3) 2D-16 3= _ (4)
8 64

2D-7 1= (2) 2D-17 17 = (2)
4 - 1000

2D-8 1= (3) 2D-18 _1l1 = (3)
2 500 -

2D-¢ 9 = (4) 2D-19 13 = (4)
16 75

2D-10 3 = (1) 2D-20 13 = (4)
4 16

* Note: A functional number whose quotient repeats a
particular sequence of number is called a repeating
or periodic decimal. A periodic decimal is often
indicated by a bar over the digits that repeat.

For example: 3 = .428571
7
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solution: Step 1

Step 2

Step 3

Step 4

S-A Examples
1. 0.8 =

solution: Step 1
Step 2

Step 3

Step 4

Section S: Expressing Decimals As Common Fractions

To ress a decimal as a common fraction follow a four-step
procedure. For example, to convert 0.065:

Determine the place of the last digit,
5; it is in the third place.

Since the thirad place is thousandths,
the denominator will be 555

Disregard all zeros between the
decimal point and the first numeral to
the right; then write the number 65 in
the numerator, as 65 .

1000
Reduce the common fraction to lowest
13
terms, so that 65 = 13 , Answer,
1000 200
200 h

since the numerator and denominator
can be divided by the common number 5.

The 8 is the first place.

The denominator is __ .
10

The numerator is 8, and the common
fraction is 8 .
10

Reduce to lowest terms, so that

4

8 = 4, Answer, since the numerator
10 5

5
and denominator can be divided by 2.

120
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2.

solution:

0.006 = _____

Step 1
Step 2

Step 3

Step 4

The 6 is in the third place.

The denominator is ..

1000

The numerator is 6, and the common
fraction is 1 8 .
000

Reduce to lowest terms, so that
3 .
6= 3 , Answer, since {..2
1000 500
500

numerator and denominator can be
divided by 2.
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DRILL SHEET
UNIT 3: EXPRESSING DECIMALS AS COMMON FRACTIONS

ress the following as common fractions (reduce to
lowest terms).

3D-1 0.375 = 3D-11 0.3125 =

3D-2 0.062 = 3D-12 0.625

3D-3 0.335

3D-13 0.8125 =

3D~4 0.4375 = 3D-14 0.500 =
3D-5 0.4375 = 3D-15 0.126 =
3D-6 0.2 = 3D-16 0.09375 =
3D-7 0.12 = 3D-17 0.1875 =
3D-8 0.235 = 3D-18 0.25 =
3D-9 0.93 = 3D-19 0.750 =
3D-10 0.75 = 3D-20 0.313 =
122




Section 61 Adding and Subtracting Decimals

The most important step mdwiul cucuntionu is to set the

learned to set the decimal point indicator-:one: digit to the
right of the place we: are: instructed to report. the final
result vhen we are asked to round &n:answer. ' . .

In the absence of any -instructions; for:reporting a
result to a’ cific decimal place, we must report the entire
number r.snl%igghtron thorarighaotic‘qutation. This will be

illustrated in the following ‘examples:
6é-A Examples of addition
1. 147.935 + 0.13 =

solution: Step 1 - Observe that the third decimal place
is the farthest place, or position
from the decimal point for a numeral
in either number. -Because of.this,
for addition and subtraction problems
on our calculator, set the decimal .
indicator at 3 (we were not given
any instructions to round off).

Step 2 - Enter 147, then press the [ ] key,
and then enter 935.

Step 3 - Press (+] key.

Step 4 - Press [ ) key, then enter 13. (Note,
although it is important to a
zero before the decimal, it is pot
necessary to enter the zero in the
gglculator.) Display shows 148.065,

swer.

decimal point indicator for:the pr¢ ﬁggfco.w‘tarlicr‘vc

2. 17 + 0.0134 + 91.02 + 139.001 =

solution: Step 1 - Enter 17 - you do not have to enter
the decimal point for any whole
number.

Step 2 - Press (+] key.

Step 3 - rress [ ] key and enter 0134.

Step Press ([+] Kkey.

0 & W N
’

Step 5 - Enter 91, then press [ ] key, and then

enter 02

Step 6 - Press (+] Kkey.
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solution:
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solution:

6-B Examples
1.

Step 7

Step 8

0.0732

Step
Step
Step

o W NV -

Step

Step O
Step 6
Step 7

44.6 -
Step 1

Step 2

Step 3
Step 4

Step 5

Enter 139, then press [ ] key, and
then enter 001.

Press [+] key: display shows 247.0344,
Answer

7 + 0.2323 =
16

Set decimal indicator at 4.

Press [ ] key, then enter 0732.

Press [+] key.

Since it is impossible to ener a
common fraction in the calculator, we
must first convert % to a decimal;

1
in dividing 7 by 16, we obtain 0.4375.
Press [ ] key, then enter 4375.

Press [+] key.
Press [ ] key, then enter 2323,
Press [+] key; display sbows 0.7430.

of subtraction

27.368 =

Observe that the third decimal place
is the farthest place, or position
from the decimal point for a numeral
in either number. Because of this,
set the decimal indicator at 3 (again,
we were not given any instructions to
round off).

Enter 44, then ?ress { ] key, then
enter 6. (Note! The cal~ulator
automatically displays two zeros
following the 6, thus providing a 3-
place number for subtraction.)

Press [+] key

Enter 27, then press [ ] key, then
enter 368.

Press [-] key; display shows 17.232,
Answver

124

128




Aruitoxt provided by Eic:

2.

solution:

6 3-mme

N -
- >

Step 1 - Set docinal 1ndicator at 3.

Step 2 - COnvcrt thc connon fraction 1 of the
nixed nunbor 46 1,to a docinal: thus,
1 bocenos 0.3. Bntcr 46, then press
[ ] key, then enter 3.

Step 3 -~ Press [+] key.

Step 4 - Enter 33, then press [ ] key, then
enter 912. .

Step 5 - Press [~] key; display shrws 12.388,
Ansver
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\ DRILL sn!nr .
UNIT 3: ADDING lﬂnuﬂnﬁlllﬁlllﬁzhlﬁllllﬂ
4D-1  0.317 + 0. ozs -
AD-2  8.036 + 16 + 0.7 =
4D-3  0.877 = 0.304 =
4D~4¢  10.002 - 0.1999 =
4D-5  83.712 + 0.056 + 35 =
AD-6  3.062 - 1.956 =
4D-7  12.002 + 0.018 + 0.003 + 0.017 =
4D-8  305.1 + 43.95 + 0.014 + 1 =

4D-9 0.009 - 0.0086 =
4D-10 26.009 - 25.999 =
4D-11 175 = 173.909 =

4D-12 23 1 - 0.375 =
8

4D-13 144 - 11.883 =

4D-14 11.883 - 0.144 =

4D-15 12.01 + 11.003 + 0.0175 =
4D-16 0.3134 - 0.179 =

4D-17 0.347 + 1 % + 0.5 + 3.1414 =

4D-18 11.09 + 1.109 + 0.1109 =
4D-19 39 1% = 17.9435 =
1

4D-20 63 + 63.63 + 0.63 =
4D-21 1179 - 1011.9755 =
4D-22 12 + 5.005 + 0.1 =
4D-23 0.095 - 0.091 =

126

131



4D-24 116.0157 - 16.01 =

GD~25‘ 33 + 33.93 + 0.93 + 0.935 = | ‘
4D-26 67.0%5 - 37.095 =

4D-27 22 1% + 0.0625 + 0.8750 =

4D-28 77.9703 ~ 64.848 =

4D-29 18 - 17 §) =
64

4D-3C 25 + 11.88 + 0.0033 =

127

s ERIC
132




Section 7: Multiplying and Dividing Decinals | o
7-2 nnltiplying nocilals j . e o ,;3»(

When multi docilnll, 1t<il ilportan to T
follow instruct the decimal place when:reporting
the final answeir. othorviao,'you‘nnst set the: d‘c imal

lace indicator go that the. couplnto t.sult is
isplayed. :

Examples

1. 60.412 x 0 S53 =

solution: Step 1 Sincc there are no in-tructions for
: the decimal place, yoi must count the
total number:of. 1 'places. for
both numbers--it 1-*5. - Therefore, set
the decimal 1ndicator at 5. "

Step 2 Enter 60, then prxess [ ) key, then
enter 412.

Step 3 Press [Xx] key.
Step 4 Press |/ ] key, then enter 53.

Step 5 Press [=) key; display showa
32.01836, Ansver

2. 60.412 x 0.59 =

(round to 2 places)

solution: Step 1 We are instructed to round to 2
glaces, so we set the decimal
ndicator at 3.

Step 2 Egger 6”, press [ ] key, then enter

Step 3 Press [x] key.
Step 4 Press [ ] key, then enter 59.
Step 5 Press [=) key; display shows 35.643;

since the third place numeral is less
than 5, the nuamber 4 remains unchanged

and our final ansver is 35.64.

3. 1 9 x0.33 x4.27 =
16

(round to 4 places)
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?5;* section 73 Inltiplying ana ntvidlag nooinala '
7=A uultiplying Docintlc S .

When !ulti d.cilnls 1t 1: inport!nt to -
toklow instruct ng thh dnéi:nl ‘place when" rting

final .answer. -Otherwise; you must -set the. dociaal
slauc indicator so ‘that thc couplcto result e
isplayed.
Examples

1. 60.412 x 0.53 =

solution: Step 1 Since there are no instructions for .
the decimal place, !22 must. count the
total number . of d 1 places for -

th numbers--it-is 5. Therefore, set
tho dccinal 1ndicator at 5.

Step 2 Enter 60, then press [ ] key, then
enter 412.

Step 3 Press [x] key.

Step 4 Press [ ] key, then enter 53.

Step 5 Press [=]) key; display shows
32.01836, Ansver

2. 60.412 x 0.59 =

(round to 2 places)
solution: Step 1 We are instructed to round to 2
glaccs,.so we set the decimal
ndicator at 3.

Step 2 Egger 60, press [ ] key, then enter

Step 3 Press ([x] key.
Step 4 Press [ ] key, then enter 59.

Y
‘}‘

Step 5 Press [=] key; display shows 35.643;
since the third pluce numeral is less
than 5, the number 4 remains unchanged

and cur final answer is 35.64.
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3001 2x0.33x4.27 =
(round to 4 places)
solution: Step 1 Set decimal indicator at 5.

Step 2 Enter 1, then press [ ], then enter
5625 (decimal oti%»- 0.5625).

Step 3 Pross [x] key.

Step 4 Press [ ) key, then enter 33.

Step 5 Pre.s [=]) key; display shows 0.51563.
Step 6 Press {x]) key.

Step 7 Enter 4, then press [ ] key, then

enter 27.

Step Press [=)]) key; display shows 2.20174:;

when rounded to 4 places, the angwer
is 2.2017.

7-B Dividing Decimals
When dividing decimals, ic¢ is important to follow
instructions for decimal place when rbgorting the final
answer. Otherwise, you set the decimal indicator to the
right as far as it can go on our calculator, or at 6.
Examples
10 00338 - 0052 =
solution: Step 1 Since there are no instructions for
decimal place in the final answer, set
the decimal indicator at 6.
Step 2 Press [.] key, and enter 238.
Step 3 Press [ ] key.
Sten 4 Press [.] key, then enter 52.
Step 5 Press [=) key:; display shows 0.65005(.
Since all the zeros following the £ are not

significant numbers, we drog thenr and show the answer as
0.65. To test this, multiply 40 by 0.650000, and

multiply 40 by 0.65. The answer is the same, 26.
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2.

«

N

solution:

1.7594 + 6.03
(round to 3 places)
Step 1 Set decimal indicator at 4.

Step 2 Enter 1, then press [ ] key, then
enter 7594.

Step 3 Press [=] key.

Step 4 Enter 6, then press [ ] key, then
enter 03.

Step 5 Press [=] key:; display shows 0.2918;
since the fourth place numeral is more
than 5, increase the 1 to 2; the final
answer jis 0.292.
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DRILL SHEET

UNIT 3: MULTIPLYING AND DIVIDING DECIMAIS

Perform the operations indicated and round to the places
shown in parentheses:

SD-1 £.9 x 0.5 (4) =
5D-2 0.8 x 29 (3) =
5D-3  0.63 X 0.16 (4) =
5D-4  7.22 x % (3) =

$D-5  0.025 x 0.09 (4) =

SD-6  0.42 x 11 x 0.4 (4) =
5D-7  0.009 x 120 X 6.7 (4) =
5p-8 0.8

0.2 (3)
5D-9 6.3 + 6.3 (3) =

5D~10 1.44 > 0.08 (3) =
5D-11 18.750 * % (3) =

5D-12 0.002 + 0.91 (3) =
5D-13 153.73: 5 14.27 (4)

5D-14 0.0084 + 3.094 (4)

5D-15 3876.5 + 5.125 (3)

5D-16 12.1 x 0.761 x 0.0035 (4) =

5D-17 0.0035 + 17 (3)
5D-18 1.7901 % 40 (1)

5D-19 35.001 + 7.2 (2) =

5D-20 3 x1.704 x1 1 (4) =
16 4

5D-21 19 ¢ 0.0115 (3) =

A
8
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5D-22

5D-23
5D-24
5D-25

0.0115 7 19 % (3) =

270.05 % 11.953 (4) =
60 x 0.44 X 11.1 x 9.7 (4) =

Thunder and lighting occur at the same time.
Light travals almost instantly, .and sound
travels about .206 miles per second. - To find
how far away a storm is, follow these steps.

1. When you see the flash, count the number of
seconds it takes before you hear the thunder.

2. Multiply the number of seconds the thunder
took to reach you by .206 in order to find
the distance in miles.

For example, if it takes 5 seconds for thunder
to reach {ou after you see the lightning, how
far away is the storm?

Distance

.206 X Seconds It Takes Thunder
to Reach You
= ,206 X 5

= 1.030 Miles
The storm is about a mile away.

How far is the storm if it takes 8 seconds for
thunder to reach you?
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Section 83 Order of Operations Involving Decimals

The rules to follow with decimals are axactly the same

as discussed for whole numbers and common fractions. We
repeat them here:

Do all operations within grouping symbols:
parentheses ( ); brackets [ ]; and:braces ( } first.
Within the parentheses, etc., do multiplication or
division operations (whichever comes:first) in order
from left to right. Then do addition and subtraction,
operations in order from left to right.

After completing the work in the grouping symbols, do
multiplication or division operations (whichever comes
first) in order from left to right.

Last, do addition and subtraction operations in order
from left to right.

8-A Examples
1. 9.03 + 2.75 x 0.9 =

(round tc 2 places)

solution: Step 1 Set decimal indicator at 3.

Step 2 Since multiplication appears in the
problem, we do this first, and our
result is 2.475.

Step 3 Add 2.475 to 9.03; display shows
11.505; rcunded to 2 places, our final

answer is 1l.%1-.

(rnund toc 2 places)

solution: Step 1 Set decimal indicator at 3.

Step 2 We do the operations within the
parentheses first, and within we do
Ehe multiplication first; our result
s 0.035.

Step 3 Subtract 0.035 from 13.88; our result
is 13.845.

Step 4 Multiply 13.845 by 12.4; our result is
171.678; rounded to 2 places, our

final answer is 171.68.
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6D~-1
6D~2
6D-3
6D-4
6D-5
6D-6
6D-7
6D-8
6D-9
6D-10
6D-11
6D-12

6D-13
6D-14
6D-15
6D-16

6D-17

6D-18
6D-19
6D~-20
6D-21

UNIT 3: ORDER OF OPERATIONS INVOLVING DECIMALS

Perform the indidatedloporhtiods;and:ie‘iif finat
answers to the decimal places shown in ghron eses:

4
o5

G B M

DRILL SHEET

1.31 X 6 - 8.2 & 3.4 (2) =

67 + 13 - 9 x 4 ¢ 3 (2) -

24 $ 6.7 x 3.9 (2) =

42.090 x 3.045 + 99 $+ 3 X 4 (3) =
0.009 # 3 x 11.11 + 0.047 (3) =
25 + 11 x 5 % 5.1 (1) =

64.08 - 19.009 + 4 (3) =

134.7 x 0.01 # 0.5 (2) =

0.02 + 0.002 x 0.002 + 0.002 (3) =
1.24 + 1.35 + 9.05 & 0.15 (3) =
12 + 32.09 - 9.04 3 2 x 4.1 (4) =

14 15 - 13 + 4.7 x 3 % (2) =

16 8

cfe

0.07 - .004 x 13.019 § 7.9 (3) =

14.7 2 2 x3 + 8 + 4.2 (2) =
0.019 x 0.1 & 0.01 (2) =

1 724+19 3 + 0.195 - 0.79 (3) =
32 32

11 £ 3.5 x 4 + 19.04 - 3 (3) =
32 16

10.9 x 10.9 ¢ 10.9 + 10.9 - 10.9 (3) =
0.525 x 0.505 x 0.525 + 0.505 (3) =
113.013 + 0.013 x 9.08 (3) =

The cost of electricity is based on the number
of kilowatt hours. A kilowatt is 1000 watts, and
a kilowatt hour is the amount of electricity
used by a 1000-watt appliance i» ~~e hour. To
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find the number of kilowatt hours used by an
appliance, use this formula:
kw = (Watts + 1000) x No. of Hours.

How much does it cost to run a 210-watt
television for 60 hours a month if the cost of
electricity is $.0525 per kilowatt hour?

kv = (Watts

- (210

1000) x No. of hours
1000) x 60

= .210 X 60

= 12.6 kilowatt hours

To find the cost, multiply the number of
kilowatt hours by the cost per watt hour.

12.6 x .0525 = $.66150 = $.66
The .ost is about $.66.
Find the cost to operate:
1. A 100-watt bulb for 50( hours.
2. A 5750-watt clothes dryer for 20 hours.
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UNIT 3: REVIEW

-3R1- Write each of the word statements as a decimal
number:

a. Porty-four and four tenths
b. Sixty point six-six

c. One hundred one point zero-one

d. Two hundred twenty-two aﬁd two
hundredths

-3R2- In the decimal 0.93758, indicate the place for
the following:

a. 3 d. 8
b. 5 e. 9
c. 7

-3R3- Round off to one place:
a. 2.36 c. 17.14
b. 15.1905 d. 139.07

=3R4~ Round off toc three places:

a. 0.1786 c. 1.3050
b. 15.1905 d. 33.0303
-3R5- Express these common fractions as decimals to 4
places:
a. 1_1 ——— C. ll
16 1000
bc lz d' .22
24 64

-3R6- Express these decimals as common fractions:

a. 0.3125 d. 0.890625
b. 0.390625 e. 0.28125
c. 0.65625
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=3R7~-

-3R8~-

=3R9-

=3R10-

During the rainy season, a weather station

recorded the following rainfall for one week:

sunday 3.57 in.
Monday 2.78 in.
Tuesda 2.89 in.

w ay 2.86 in.
1.98 in.

rridrx 4.19 in.
Saturday 3.88 in.

What is the total rainfall for the week?

Ed is a repairman. His wages are $416.45 per
week before any deductions. Hic deductions are:

Federal Tax $82.98
F.I.C.A. 12.58
Union dues 4.87
Credit union 25.00
Health plan 6.50
What is his take home pay? ~

Afmachine setter uses four shims with thicknesses
of:

0.0625 in.; 0.0500 in.; 0.1375 in.; o.oozséin.
what is the total thickness of the four shims?

a. Find the dimension marked D in the following
two sketches:

r ]
|

le—1.085 in -ofe 1138 in +1.ousn -
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b. Find the dimension marked D in the following
sketch:

':mwl'— Lo em-’L 1628 om -—:I

«-3R11~- Froi the sum of 5.75 and 2.45 subtract the sum
of 1.54 and 3.77.

«~3R12- How much is left when 66.887 is taken from-
87.9927

-3R13- 1.007 x 2.08 x 3.19 (to 3 places)

-3Rla- A shop drawing shows a part to be 1.75 in. long.
If the drawing is enlarged 1.5 times, how long
will the part be on the drawing?

-3R15- Type M 3-in. copper water tubing weighs 2.68
pounds per foot. How much does 25.8 feet weigh?

-3R16- A mcschanic detarmines the total cost of a repair
job as $560. Labor costs are $350. What
decimal of the total cost is the labor cost?

-3R17- An inspector checks 175 pieces of a lot
containing 615 pieces. What decimal of the lot
has not been inspected?
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UNIT 4: PERCENT, AVERAGE, MEDIAN and RAUGE
OBJRCTIVES
After completing this unit, you will be able to:
. express percents as decimal or common fractions

. express decimal and common fractions as
percents

. determine percentage, percent (rate), and base
. solve word problo;s involving percents

. determine the arithmetic avsrage (i

. determine the median

. detsrmine the range (R)

Dictionary:

Meaning

1. Percent (%) wf each hundred, or per
hundred

2. Base “he number of parts waking
up the whole unit (100%)

3. Percentage the fractional part which is
less than or more than the
base

4. Rate the number to multiply the

base by to obtain percentage
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Section 1: cConcept of a Percent

What is a percent?

rercent is one of the best ways to compare one quantity
to anotner quantity. The word “percsnt® means in the
hundred, or of each hundred.

A percent is designated by the symbol . Thus, 10%
means 10 percent, or 10 out of one hundred.

Section 2: Expressing rercents as Decimal and Common
Fractions

Since a percent cannot be used to perform arithmetic

operations, we must convert it to a form that will enable us
to do this.

!Allnnerggnta must be divided by 100 to convert them to

2-A Exanmples
1. Express 37 1% as a decimal fraction.
2
sclution: Step 1 Percent means of each hundred, or the
second place, set the decimal
indicator one place beyond, or at 3.
Step 2 37 1% = 37.5%
2
Step 3 37.5% = 0.375 Answer
100

Note that the instant we divide by 100, the %
sign “disappears."

2. Express 33.6% as a decimal.
solution: Step 1 Set decimal indicator at 3.

Step 2 33.6% = 0.336 Answer
100

3. Express 147.9% as a decimal.

solution: Step 1 147.9% = 1.479 Answer
100

140
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4.

gsolution:

2-B Examples
1,

solution:

2.

solution:

3.

solution:

Express 323.2% as a decimal.

Step 1

323.2% = 3.232 Ansver
100

Express 37 %3 as a common fractien.

Step 1

Step 2

Step 3

Convert percent to decimal, or
37 1% = 0.375
2

Since 0.375 is in the third dscimal
lace, set up a fraction wita 1000 in
e denominator as ____, 2nd place the
1600
nuncrator as 375
1000

Reduce t= lowest terms- " ivide the
numerator and denominatoxr by 125,
3
S0 378 = 3, Ansve!
1000 8
8

Express 33% as a common fraction.

Step 1

Step 2

Step 3

Convert percent to decimal;
11%1 = 0.330, or 0.33
0

Since 0.32 is in the second decimzl
place, set up a fraction with 100 in
the denominator as 155’ and place the
0
number 33 (not the decimal) in the
numerator as %%
1l

Since we cannot reduce to lower terms,
ocur answexy is 1%%

Express 221.5% as a common fraction.

Step 1

Convert percent to decimal;
22%651 = 2,215
1
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Step 2

Step 3

our result thus far is a mixed decimal
number, i.e., a whole number 2 and a
docinai fraction V.215. We must
convert the 0.215 to a common
fraction.

Since 0.215 is in the third place, set
up a fraction with 1000 in the
denominator and 215 in the numerator
as 215; the result thus far is

1000
2 215
1000 .

Reduce the common fraction to lowest
terns;

43

2\8 = 43:; anaver is 2 43
1000 200 200

200

142

148




2-C Type 1

Examples

-
e

solution:

2.

solution:

3.

solution:

What percent of 60 is 9?

(60 is the base, or ywhole; 9 is a fractional
part or pa of the base; we are asked to
find the 1 8)

Step 1 ¢ ¢ decimal indicator at 3.

Sten 2 Set up a fraction with the base, 60,
as the dencminator and the fractional

part (percentage), 9, as the numeritor
and dfvido, t’% ='0.150, or 0.15

Step 3 Convert decimal to percent:
0.15 x 100 = 15.000 or 15%, Answer

You will note from example 1 and the others
that follow, in Type 2 percent predblems, the
base always follows the word “of,:: and you will
alwvays be yiven two numbers, riot percen.g to
solva the problem. The second number will be
the nunerator.

What percent of 140 is 1057

Stcp 1 Set decimal indicator at 3.

Step 2 Set up fraction with 140, the base, as
the denominator and 105, the
fracstional part (percentage) as the
numerator and divide:

105 = 0.750, or 0.75
140

Step 3 Convert decimal to percent:

G.75 x 100 = 75.000, or 75%, Answer

What percent of 8 is 257

Step 1 Set decimal indicator at 3.

Step 2 Note that 8 follow. the word "of"
which makes it the pase, or
denominator and 25 is the numerator:;
set up as a fraction and divide:

25 = 3.125
8
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r§ Step 3 Convert decimal to percent:

§ 3.125 x 100 = 312.500, or 312.5%,
- Ansver.
?
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DRILL SHEET
UNIT 4: PERCENT PROBLEMS (TYPE 1)

Solve for each. Round answers to 2 decimal places:

1D-1 Wwhat percent of 87 is 95?

iD-2 what percent of 63 is 44.2?
1L-3 what percent of 19.4 is 8?
1D-4 what percent of 298 is 4207
1D-5 What percent of 40 is 13.1?

1D-6 What percent of 5 is 3?
) 8 4

iD-7 What percent of }1 is 3?
16 8

1Dp-8 What percent of 16 is 42
16

1D-9 What percent of 20 is 357
1D-10 What percent of 116 is 1182

1D-11 What percent of 11 is 6?
32

iD-12 What percent of 125 is 25?
1D-13 What percent of 25 is 125?

1D-14 What percent of 1.7 is }?
17

1D-15 What percent of 7 is 3?

8 16
1D-16 What percent of 75 is 70?
1D-17 What percent of 3 is 1?
1D-18 What percent of 1 is 3?
1D-19 What percent of 0.015 is 0.25?

1D-20 What percent of 19 is 9?
32 16
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2-D Type 2
Examnles

1. 9 is 15% of what number?
ig is the fractional part, or percentage; 15%
fs the rate; the base, or whole we must sclve
or)

{{ solu*'on: Step 1 Set decimal indicator at 3.

Step 2 Write a fraction with 9 as the
numerator and a question mark as the
denominator: %

Step 3 Set up all Type 3 percent problems as
’ follows: 9 = 15%

Step 4 Convert the percent, 15%, to a
‘ decimal: = 0.150 or 0.15
¢ 100

Step 5 Replace the question mark in Step 3
with 0.15 and divide:
9 = 60, Answer
0.15

Note! In Type 2 percent problems, the wording
"of what number"? will always be the number or
quantity we must solve for, and it is replaced
as a question mark in the denominator.
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DRILL SHEET

UNIT 4; PRACTICAL APPLICATIONS OF PERCENTS
Solve for each. Round answers to 2 decimal places:

2D-1

2D-2

2D-3

2D-4

2D-5

2D-6

2D-7

2D-8

2D-9

Jim’s gross pay of $30,100 was 10% less than last
years’ gross pay. What was last year’s gross »nay?

In BIC-4 department, 4,185 usable devices were
produced. If 7% of the parts produced were
defective, how many parts were produced
altogether?

If an error of + 3% is acceptable and the diameter
is supposed to be 2.25", how much could the
diameter vary from this value?

A certain alloy is 78% tin. If a piece of this
allo weighs 15 pounds, what is the weight of the
tin in this alloy?

The pitch of a gear was 3% larger than it should
have been. If the pitch was 1.8025", what should
it have been?

An ALPO carpenter estimates that a job requires
550 board feet of lumber, which includes 15%
allowance for waste. How many board feet are
allowed for waste?

Jf 6 1 acres of a 15-acre orchard are harvested,
2
what percent. of the orchard is harvested?

A machine produces 76 pieces when operating at 80%
of its capacity. How many pieces can be produced
when the machine is operating at full capacity?

It is estimated that a company’s earnings next
year will be 125% of this {ear's earnings. If the
company earned $650,000 this year, what are next
year’s estimated earnings?
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2D-10

2D-11

2D-12

2D-13

2D-14

2D-15

2D-16

A baker prepares a 130-ggund batch of bread dough
and uses 120 pounds of the dough. What percent
of the batch is used?

In an elactrical circuit, a certain resistor
takes 16% of the total voltage. How many vo’ s
are taken by the resistor in a 230-volt circu.t?

A welder orders 150 square meters of steel plate.
If 85 square meters are delivered, what percent
of the order is received?

A iaboratory technician grepares 85% of a total
required amount of solution. If the total amount
of solution required is 2.8 liters, how many
liters are prepared?

A mason lays 72 feet of sidewalk which represents
40% of the total job. What is the total length,
in feet, of the completed sidewalk?

Before stretching, a spring measures 5.84
centimeters. The spring is stretched an
additional 1.22 centimeters. What percent of the
original length is the amount of stretch?

By installing new machinery, a firm increases
production by 25%. An average of 1,800 units are
produced per day with the new machinery.
Determine the average daily production before
installation of the new machinery.

D-17 A retailer purchased merchandise at wholesale cost

2D-18

for $1,050. The wholesale cost is 35% less than
the retail price. What is the retail price?

A building contractor has 4,250 feet of 2" x 4"
lumber at the start of a job. At the end of the
first week of the job, 32% of the lumber is used.
At the end of the second week 40% of the stock
that remained at the end of the first week is
used. How many feet of lumber remain unused at
the end of the second week?
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2D-19 A resistor is rated at 1i6°° ohms with a tolerance

2D-20

2D-21

2D-22

2D-23

2D-24

2D-25

of + 4%. The resistor is checked and found to
have an actual resistance of 1,510 ohms. By how
many ohms is the resistor below thie acceptanvle
resistance low limit?

Brazing solder contains 51.2% copper, 48.3% zinc,
0.1% iron, and lead. How many pounds of lead are
required to make 2,000 pounds of solder?

The ma2nager of a clothing store computes
semi~-annua.. monthly profits as follows: July,
$6,250; August, $5,700; September, $7,100;
October, $6,000; November, $5,200; and MNecember,
$11,050. What percent of the entire semi-annual
profit is the December profit?

A landscaper estimates that 72 cubic meters of
topsoil is required for a job. After the job is
comgleted, it is found that the amount of topsoil
estimated was 20% more than what was actually
used. How many cubic meters of topsoil were used
on the job?

In a given volume of colution, 50 milliliters of
acid makes up 20% of the solution. For the same
‘rolume solutior, how many milliliters of acid are
required to produce a 28% acid solution?

on Monday, a manufacturing firm produced a totil

of 1,100 units with 3% of the units defective.

On Tuesday, the firm produced a total of 1,000

units with 5 1% of the units defective. How many
2

more acceptable units were produced on Monday
than on Tuesday?

A length of copper wire measures 20 feet 6 1
2
inches before being heated. When heated, the
wire measures 20 feet 7 inches. What is the
4
percent of increase in length?
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2D-26 This table shows the standing for one year of the
Eastern Division of the National Conference of
the NFL. Each team in the division is ranked
according to gﬁ:es won. The percent is usually
written as a ee-place decimal.

St. Louis’ Pct. = Games Won
Games Played
n =10 Ganes Games
Tean Won Lost Pct.
100 13
14n = 1100
St. Louis 10 3 . 769
n= ,786
Dallas 9 4 . 692
Washington 11 2 ?
New York 7 6 ?
Philadelphia ? ? .357

Can you find the missing parts of the table?
Remember that all teams play the same number ot
games in a season.

Fraction Decimal Percent
1 .05 5%
20
1 .10 10%
8
i 12 1 12 1%
8 2 2
1 .16 2 16 2%
6 3 3
1
5 .20 20%
1 «25 25%
4
3 .30 30%
10
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i .33 1 33 1%
3 3 3
3 .37 ) 37 1%
8 2 2
2 .49 40%
5
1 .50 50%
2
3 .60 60%
5
3 .62 1 62 1%
8 2 2
2 .66 2 66 2 %
3 3 3
7 .70 70%
10
3 .75 75%
4
4 .80 80%
5
5 .83 1 83 1%
6 3 3
1 .87 1 87 1%
8 3 3
9 .90 90%
10
151
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section 3: Arithmetic Average (X)

Dictionary: Neaning

1. Average (X) arithmetic avcrago i.e., sum
of all numbers divided by the
nusber count

2. Median mniddle number -

3. Range (R) difference between the smallest
and largest values

4. Graph a drawn (plotted)
representation of past data or
statistics

5. Axes (X and Y) the two bourdaries that make up
a graph

5. Chart (or charting) a pre-printed form with
boundaries te plot ongoing data

7. Plot (or plotting) placing data points in
reference to the X ard Y axes

Sometimes we need to use approximate numbers for one
.eason or another. One commonly used approximation is
averaging. Averages are often used for comparisons, such as
cgnpari? the average mileage different cars get per gallon
of gasoline.

Averages used for our purpose at ALPO will mean
arithmetic average. (It is also referred to as the mean in
other work places.) Average is designated by the symbol X.
3-A Examples

1. Determine the average for this set of numbers:

1036, 1002, 1019, 1056, and 1011 =

solution: Step 1 Since we are dealing with whole
numbers only, set the decimal
indicator at 1 (one beyond, or the
tenth place).

At thi: point, your attention is
called to a key on the calculator that
has not been used in the past; it is
the (N] key at the top of the row of
three keys on the right. This is a
tally key.
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Section 4: Median

Another t of approximation is called median which
neans "in the middle". It differs from the average (X) in
that the numbers being studied are never added; instead we
arrange the numbers.

4-A Examples
1. Determine the median for th;s set of numbers:

23.6, 22.8, 23.0, 24.5, 25.3, 24.3, 23.2, and
24.5.

solution: Step 1 Arrange the numbers in order from
smallest to largest in vertical
fashion as follows:

22.8
23.0
23.2
23.6
24.3
24.5
24.5
25.3

Step 2 Count the total in the listing; it is
8, an gver. number.

Step 3 Since there is no exact middle, or
median for an even numbered listing,
we select the two innermost numbers
from top and bottom - 23.6 is fourth
from the top and 24.3 is fourth from
the bottom - add these two (with
decimal indicator at 2); display shows
47.90.

Step 4 Since we need the average for the two
numbers added in Step 3, we divide by
2; display shows 23.95.

Step 5 The median rounded to 1 place is 24.0,
Ansver.
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2. Determine the median for this set of numbers:
3.9' 3.5' ‘.J' 3.0' 3.8' ‘ll' 3I7l
solution: Step 1 Arrange the numbers in order from

smallest to largest in vertical
fashion as follows:

NE=OONOMO

O PDLWWWWW

Step 2 ount the total in the listing; it is

7, an odd number.

Step 3 The exact middle, or median, for a
listing of 7 is 4 fvom the top or 4
from the bottum; the median is 3.8,
Answer.

The rule for determining the median is as follows:

a) if there is an odd numbered listing,
determine the exact middle in counting
from the top or bottom:;

b) 1if there is an gven numbercd listing,
determine the innermost two, one from the
top and one from the bottor; divide by two
and round off if necessary.
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DRILL SHEET
UNIT 4: DETERMINING MEDIANS

Determine the medians for each set of numbers, rounding
to the place shown in parentheses:

3D-1 0.098, 0.100, 0.1¢%, 0,097, 0.105, 0.102, 0.096 (3)
3D-2 143, 149, 150, 144, 146, 148, 147, 145 (0)

3D-3 - 1: 9, 3, 1.3.1 11: 15 (4)
6 16 16 16 16 16

3D-4 1.1, 1.9, 2.0, 1.3, 1.5, 1.7, 1.6, 1.4 (1)

3D-5 1198, 1190, 1199, 1195, 1194, 1193, 1196 (0)

3D-6 7, 9, 3,1, 8,5, 6, 4 (0)

3D-7 21.12, 21.16, 21.17, 21.09, 21.15, 21.14, 21.18 (2)
3D-8 0.0035, 0.0029, 0.0034, 0.0032, 0.0031 (4)

3D-9 17.9, 17.9, 17.7 (1)

3D-10 35.012, 35.019, 35.017, 35.016 (3)
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Section S: Range (R)

Range (R) is the spread or betveen the
spallest value and the largest value.

Before we discussed medians, and you learned that in
order to determine the median, it was n to arrange
the numbers in a vertical list from smallest to largest.
This same procedure could be followed for determining ti.~

range (R).
5-A Examples

1. Determine the range (R) for the following
numbers:

13, 11, 12, 10, 12, 14, 13, 1
solution: Step 1 Arrange in vertical fashion;

10
11
11
12
12
13
13
14

Step 2 We see that the largest number is 14
and the smallest is 10; to obtain the
difference between these two, subtract
10 from 14, this equals 4 which is the
range (R) .

Note! 1In order to minimize errors,
especially when worki:ng with decimal
fractions, always enter the larger
number in the calculator, press $+]
key, enter the smaller umber an
press [-] key; the {isplayr will show
%h? difference, which is the range
R).
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'UNIT 4: REVIEW
Report ansvers to two decimal places.
-4R1- Express 109.6% as a decimal fraction.
-4R2- Express 37 %3 as a common fraction.

-4R3- Express 201.5% as a common fraction.
-4R4- Express 0.85% as a Qccilal fraction.
-4R5- Write 0.91 as a percent.
-4R6~ Express 1% as a percent.

-4R7- What is 7% of 140?
-=4R8~ 60 is 80% of what number?
-=4R9~ what is 109 %3 of 75?

-4R10~- What percent of 130 is 105?
-4R11- What percent of 17 is 172
16 32

-4R12~- What percent ~f 302 is 402?

-4R13~- 800 parts is 140% of what number of
parts?

-4R34~ 11 is 40% of what number?
32

-4Ri5- Determine the range, average, and
median for the following sets of

numbers:
a. 6,5,9, 4,8, 11,10, 7 _
X
R
Median
b. 0.0098, 0.0087, 0.,0092,
( 0.0087, 0.0098, 0.0082,
’ 0.0093 _
- X
R
Median
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-4R16- The shipping department’s number of orders
processed for 1985 was as follows:

JAN 505 JUL 500
FEB 575 AUG 545
MAR 480 SEP 565
APR 600 oCT 615
MAY 495 NOV 625
JUN 615 DEC 600

a. Plot a line graph
which follows this page.

b. Label the X and Y axes.
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UNIT 5: CONCE. OF MEASURE & SIGNED NUMBERS

OBJECTIVES:

. Understanding Conversicne with English units of
linear measure

. Understandirg the Metric Table

. Understanding the Metric Relationship and
Conversions

Dictionary: .
T Meaning
1. Linear Measure Measure that pertains to lines
or length
2. Metric International System of Units

of Measurement




Section 1: What is measure?

You have been using measure, or more precisely, units of
measure your entire life. For example, you purchased a
new car for 15,000 dollars, or you had 400 gquare feet
of carpeting installed; or you purchased 3 dozen eggs:
or you bought 1 gallon of milk and 3 pints of cottage
cheese; or you worked 44 last week at ALPO. All
of the underscored are of measure.

If we would not identify an item or quantity with a unit
of measure, there would be chaos because all we would
have would be numbers.

IMPORTANT: You will gl!?xg attach a unit of measure to
answers you report in this math module. The only
exception will be an exercise involving numbers only.

Keep in mind that it is acceptable to use abbreviations
for units of measure. However, the abbreviations must

be exactly as shown.
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S8ection 2: Linear Measure

2A - Equivalent English units of linear measre

Examples

1. Express 76.5 inches as feet

solution: Step 1

Since inches and feet imply linear
(straight line) measurement, select
the apgroprlate conversion table,
which is Table A on page P10.

Observe from Table A that 1 foot =
12 inches, or 12 inches = 1 foot.

Set up every conversion as follows:

junit began with X conversion = desired unit in answer|

Step 3

“for our Example 1, since there is 1

decimal place in our number, set the
decimal indicator at 2, then set up
as 75.5 in x 1 ft ft

12 in

Earlier we learned when multlplylng
fractions, we were able to divide the
numerator and denominator by some
common number. This same principle
dpplles to units of measure; common
units in the numerator and denomina-
tor can be divided or cancelled.

Thus, in our example we divide 1 in
by 1 in, or 1 1g = 1 and the inch

1 in
units' are cancelled, so
76.5 in x 1 ft = ft,
12 in

or 76.5 x 1 ft = 6.38 ft,
12

and rounded to 1 decimal place our
answver is 6.4 ft.

To repeat, flrst check wich the
appropriate conversion table; second
set up problerm with unit of measure
you began with on the left, times the
conversion, equals the unit of
measure you desire in the answer;
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third cancel out the unwanted unit of
measure gso that only the unit of
measure desired remc:nrs in the
numerator; fourth mulciply or divide
the numbers to the left of che equal
sign and place the result with the
remaining unit of measure to the

right of the equal sign as your
answer.

2. Express 6.375 _eet as inches.
solution: Step 1 First, set decimal indicator on
calculator at 4 (one beyond the 3
decimal places given in our problem).
Second, we will use Table A as our
conversion table.
Step 2 Set up conversion as follows:

6.375 ft x 12 in = in.
1 ft

Step 3 Cancel (divide) the feet (ft) and
multiply the numbers:

6.375 ¥ x 12 in = 76.5000 in,
1%

or 76.5 in, Answer.

7 mile as feet

18

3. Express

solution: Step 1 cConvert common fraction, 7, to .
18

decimal fraction: 7 = 0.3889, or
18

0.389 (to 3 places).
Step 2 From Table A, note that 1 mile =
5,280 feet. Set up conversion:
0.389 mi x 5,280 ft = ft
1 mi

Step 3 0.389 M _x 5,280 ft = 2,053.9200 ft,
1 W

or 2,053.92 ft, Answer.
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4. Express 27.5 yards as feet and inches

solution: Step 1 When asked to report the answer in
multiple units of measure, convert to
the larger unit first, as follows:

37.5 X 3 ft = 112.30 ft

le
our preliminary result states that we
now have 112 whole feat and a
fraction, or 0.5 ft.

Step 2 Second, convert the fractional part
of a foot to inches, as requested:

0.5 & x 12 in = 6 in
1°f¢

Step 3 Third, comrine the two units of
measure as 112 ft 6 in, Answer.
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DRILL SHEET

UNIT 5: EQUIVALENT ENGLISH UNITS OF LINEAR MEASURE

Express each length as indicated; round answers to 3
decimal places:

iD-1 25 % inches as fent =
1D-2 16.25 feet as yards =
1D~3 3960 feet as miles =
1D-4 78 inches as feet and inches =
1D-5 47 feet as yards and feet =
1D-6 7 % feet as inches =
1D-7 12 % yards as feet =
1D-8 0.6 mile as feet =
1b-9 2 % yards as inches =
1D-10 5 % yards as feet and inches =
1D-11 1 rile as yards and feet =

12
1D-12 6.2 yards as feet and inches =
1D~-13 17.35 miles as rods and yards =
1D-14 1$3.5 feet as rods =
1D-15 % mile as feet =

l64
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Section 3: Aarithmetic operations with English compound
numbers

Examples:

Perform the indicated arithmetic operation; express
the answer in the same units of measure as those
given in the exercise. Regroup the answer when
necessary.

1. 15 ft 8 in + 6 ft 5 in =

solution: Step 1 Set up as an addition p 'oblem in
vertical fashion and ac {:

15 ft 8 in
+ 6 ft 5 in

21 £t 13 in

Step 2 Since 13 inches is more than 1 foot
(12 in), we regroup by subtracting 12
inches from 13 and add 1 foct to 21.

Step 3 15 ft 8 in
+ 6 ft 5 in

21 ft 13 in
+ 1 ft -12 in

22 ft 1 in, Answer
2. 14 yd 1l ft - 11 yd 2 ft =
2

solution: Step 1 Set up as a subtraction problem in
vertical fashion:

14 yd 1 ft
2
- 11 yd 2 ft

Step 2 Borrow 1 yard from 14 and convert to
3 feet, then add to 1 ft:
2

13
14 yd 3 1 ft

e

- 11 yd 2 ft z

2yd 11 ft, Answer ;
2
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e CAPACITY nmien
WBTRIC EKGLISH METRIC LicLISH 194 BICLISH
kilonster (kn) 1hn= . 6214 ai [kileliur (k1) [ilmu (kg) 1hg=2.2001b
= 190.84 »d = 5.2 oz
= 100.0 yd
= 3200.8 &
bocto 2 100 hectopeter (ha) 10z .621¢t [bectoliter (b1) hectogran (bg) 1 bhg = .2205 .b
= 19.884 rd = 3.528 o3
= 10.3 yd
s 328,08 £t
bk V0 dekuneter (dan) 1dam=1.908rd |delaliter (dal) 1 de' = 2.642 gal |[dekagram (dag) 1 dag = .2205 lo
: = 10.938 yd = 10.570 ¢t : 880
= 32.808 ft = 2.1 pt
1 1 meter (n) 12=z2.008yd |1 liter (1) 11:.202 a1l i crae (g) 1 gz .08628 03,
= 3.2681 ft = . pt (B.M8 m=108) =
3.3 I (0461 =1qt) (454 g = 1 1b)
(9144 2 = 1 yd)
doci x0.1 decineter (dn) 1da= 3200 £t decilitse (d}) 141 = .1057 qt |decigran (dg}
z 3.9 in =AM pt
(254 dm = 1 1n) c 3.362 oz
ceati x 0.01 ceatimeter (ca) 1on: 3837 in centiliter (cl) 1cl=.02114 pt |centigram (cg)
(2,5¢cm=11in) = .3302 o3
ailli x0.000 | millineter (ma) |1 mm= .03837 in |amilliliter (al) 1l =.03382 oz |milligram (mg)
(5.4 mm - ! in) (29.563 al = 1 o3)
l1cu ft = 1728 cu in. 148 gal = 1 £t
1gal =201 in
1 netric ton = 1.102 ton
1000 kg + .984 long ton
= 2205 1b
Q
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Examples
1.

2.

solution

Express 0.378 meter as millimeters

Referring to metric table on the preceding page
we note that

10 x 10 = 100, and
100 x 10 = 1000

This tells us there are 1000
millimeters in 1 me er, or that 1
meter is equal to 1000 millimeters.

Step 2 Set up conversion:

0.378 'y x 199ghfm = 378 mm, Answer
1l

Express 472.5 m as km

Step 1 From the left column of Table B, not*e
that millimet2r is positioned high-
:han kilometer, thus kilomecter is
ar -er.

Place left-hand marker above meter in
left-hand column. Place right-hand

marker below kilometer in right-hand
column. There are three 10’s between
the two markers; multiplying these we
Jet 1000 m = 1 km (or 1 km = 1000 m).

Step 2 Set up conversion:

472.5™®m x 1 km = 0.4725 km, Answer
1000 m_

le7
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UNIT 5: EQUIVALENT METRIC UNITS OF LINEAR MEASURE

2D-1
2D-2
2D-2
2D-4
2D-5

2D-6

2D-11
2D~-12
2D-13
2D-14

2D-15

DRILL SHEET

Express each value in the unit indicated:
30 mm as cm =
8 cm as mm =

2460 mm as m =

23 m as cm
650 m as km =
0.8 km as m =
0.75 m as mm =

12.2 cm as mm

372.5 m as knm

1935 mm as dam

795 dm as hm = i

3975 mm as km =

425 cm as dam

234.5 cm as hm =

122.5 dam as km =

168



g8ection 4:

Exanmple

Arithmetic operations with metric lengths

1. 49.8cm+ 14.3dm+ 77.75 mm = ___ cm

We see that there are three different metric units
of linear measure to be added. and the answer is to

be reported in one of these.

Therefore, two have

to be converted.

solution: Step 1

Step 2

Step 3

Convert dm to cm;
14.3 ¥y x 10 cm = 143 cm
1

Convert mm to cm;

77.75 sy x l om = 7.775 cnm

10 "
Add all three cm’s;

49.8 cm
143 cm
+ 7.775 cm

200.575 cm, Answer

solution: Step 1

Step 2

Convert m to cm;

4.1 w x 100 cm = 410 cnm
i1Mm

Subtract;

728.8 cm
-410 m

318.8 cm, auswer

3. 23 x3.3 m= m

solution: Step 1

Since the unit is the same from
beginning of our problem to the
answer, no conversion is needed;
proceed as with usual multiplication:

3.3 nm
x 23

e —————

75.9 m, Answer
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4. 8.64dm - 6= _____dnm
solution: Step 1 Again, there is no conversion of
units required; proceed as with usual
division:

8.64 dm = 1.44 dmn, Answver
6
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DRILL SHEET

UNIT 2: EXPRESSING ENGLISH UNITS AS METRIC UNITS OF LINEAR
MEASURE AND METRIC UNITS AS ENGLISH UNITS OF LINEAR

pamnlé:g::t':zanwers to decimal places indicated in

3D-1 0.4 mas in = (3)

3D-2 8 in as mm = — (2)

3D-3 12 mm .as in = (3)

3D-4 23 inas cm = (2)

3D-5 4.5mas tt= _______ ____ (3)

3D~-6 5.8 ft as m = (2)

3D-7 0.18 km as ft = (3)

3D-8 3.4 mi as km = (2)

3D-9 0.75 m as ft = (3)

3D-10 2.7 ft as cm = (2)

3D-11 286 km as mi = (3)

3D-12 71 in as m = (2)

3D-13 4.6 m as yd = (3)

3D-14 3872 ft as km = (2)
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3D-15 78 cm as ft = (3)
3D-16 _Z_ in as mm = —_— (2
3D~-17 9.8 cm as in = (3)
3D-18 8 £t 2 3 in asm= ________ (2
3D-19 19.3 yd as cm = (3)
3D-20 3miasm-= (3)
16
3D-21 234 mn as yd = —_ (2)
3D-22 0.18 km as yd = (3)
.
3D-23 13,984 ft as km = (2)
3D-24 3miasm-= (3)
11

3D-25 0.055 mi‘as m = (2)
3D-26 542 L as kL =

3D-27 84 o0z as gal =

3D-28 3.17 hL as L =

3D-29 0.2 gal as pt =

3D-30 0.06 L as mL =

3D-31 1.4 qt as ¢z =

172
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19000 mL as L = ‘
1710 4L as hL =
25000 cL as daL =
1l hLL as kL =

125 mL as dL =

1
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S8ection 5: Equivalernt English-metric capacity measures
Examples

1. Express 2.5 ocunces as milliliters. (Round
answer to 3 places.)

solution: Step 1 Use conversion Table
Step 2 Set up conversion:

2.5 02 X 29.563 mL = nL
1l o2

Step 3 Cancel ounces and multiply numbers:
2.5 ‘o.z\x %nﬂ. = 73.908. mL, Answer

2. Express 73.91 nilliliters as ounces. (Round
answer to 3.places.) g

solution: Step 1 Use conversion Table

Step 2 Set up conversion:

73.91 mL x 0.0238 o0z = oz
) 1 mL

Step 3 Cancel milliliters and multiply
numbers:

73.91 ™ x 0.0338 oz = 2.498 0z, Answer
1 ML
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DRILLI SHEET
UNIT 5: EQUIVALENT ENGLISH-METKIC CAPACITY MEASURES

Express ansvers in units indicated; round answers to 2
decimal places:

4D-1 10.4 L as qt =
4D-2 4.2 0z as nL =
4D-3 8 gal as L =
4D-4 75 mL as oz =
4D-5 1.75 qt as L =
4D-6 513 L as gal =
4D-7 0.67 L, as pt =
4D-8 21 oz as L = )
4D-% 175 mL as gal =
4D-10 360 02 as L =
4D-11 305 mL as o0z =
4D-12 64 L as gqt =
4D-13 0.219 gal as mL =
4D-14 725 0z as L = .
4D-15 0.75 gt as mL =
175
; 81




Section 6: Weight Measure

Equivalent £nglish and metric units of weight

e
P

1. Express 200 ounces as pounds

measure
Examples
solution:
Step 1
Step 2

Set up conversion:

2000z x 1 1b = 1b -
16 oz

Cancel ounces and divide numbers:

200 bz x 1 1b = 12.5 1b, Answer
16 oz

2. Express 5400 3grams as kilograms

solution: Step 1

Step 2

Step 3

Use conversion Table

Note from table that kilogram is
farther down than gram; therefore
kilogram is larger. Using left hand,
right hand rule, there are three 10‘s
in left-hand column, or 1 kg = 1000
grams.

Set up conversion:

5400 g x 1 kg = kg
1060 g

Cancel grams and divide numbers:

5400 g _x 100053- = 5.4 kg, Answer
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DRILL SHEET
UNIT 5: EQUIVALFNT ENGLISH AND METRIC UJITS OF WEIGHT
MEASURE

Express each weight in the unit indicated; round answers
to 2 decimal places:

5D-1 34 cz as 1b =

5D-2 1880 g as kg =

5D-3 0.6 1b as oz =

5D-4 730 mg as g =

5D-5 48,000 1b as long tons =

5D-6 2.7 wmetric tons as kg =

5D-7 9700 1b as short tons =

5D-8 4.75 g as mg =

5D-9 0.66 short tons as 1lb =

5D~10 0.21 kg as g =

5D-11 1.08 long tons as 1lb =

5D-12 310,000 kg as metric tons =

5D-13 1445 dekagrams as metric tons =

5D-14 3.75 kil .grams as hectograms = :
5D-15 3.85 kilégrams as dekaqrams = ?
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6-A EquiValenf English-metric weight measures

Examples

1. Express 35 pounds as kilograms

solution: Step 1
Step 2

Step 3

Use conversion Table
Set up conversion:

35 1b x 0.454 kg = kg
1l1b

Cancel pounds and multiply numbers:

35 M x 0.454 kg = 15.89, Answer
13

2. Express 15.89 kg as pounds. (Round answer to
nearest whole pound.)

solution: Step 1

Step 2

Step 3

Use conversion Table
Set up conversion:

15.89 kg x 2.205 1b = 1b
1 kg

Cancel kilograms and multiply:

15.89 kg x 2.205 1b = 35 1b, Answer
1%g
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DRILL SHEET
UNIT S: EQUIVALENT ENGLISH-METRIC WEIGHT MEASURES

Express each weight in the unit indicated; round answers
to 3 decimal places:

. 6D-1 154 kg as 1lb =
6D-2 0.9 oz as g =
6D-3 22C g as oz =
6D-4 964.8 1b as kg =
6D-5 3.07 metric tons as 1b =
6D-6 40.4 short tons as ..etric tons =
6D-7 15,000 oz as kg =
6D-8 13,800 g as short tons =
6D-9 0.75 short tons as kg =
6D-10 11.02 t as 1lb =
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SIGNED NUMBERS
OBJECTIVES

After completing this section, you will be able to:
. express word statements as signed numbers
. write signed number values using a number scale
. add, subtract, multiply anu divide signed numbers

. solve combined operations c¢i signed number
expressions

. solve signed number problems

Dictionary: ]
Meaning

1. Signed Number a number, prefixed with a
plus (+) or minuvs (-) sign

which indicates direction
from zero

2. Positive Number a number with no prefixed
. sign or with a plus (+)
sign

3. Negative Number a number prefixed with a
minus (-) sign

4. Absolute Value a number without its sign
- it is technically the
distance between the
number and zero on the
number line. The absolute
value of 0 is 0. The
absolute value of -7 is 7.
The absolute value of 7 is
7.

5. Number Scale increasing/decreasing
positive and negative
numbers
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B8ection 1: Concept of a Signed Mumber
What is a signed number?

Signed numbers are used to indicate direction and
distance from a reference point. 0€E031tos such as up aad
down, left and right, north and sou and clockwise and
counterclcckwise, may be exprassed using positive and
negative signs. For example, 100 feet above sea level may be
expressed as +’00 feet, and 100 feet below sea level as -100
feet. Sea level in this case is the zero reference point.

In business applications, a profit of $1000 is expressed
as +$1000, whereas a loss of §1000 is expressed as -$1000.
Closing prices for stccks are indicated as up (+) -0~ down (=)
from the previous day’s closing prices. ,

Shown below are two thermometers with the Celsius scale
( C). On the left we read "20 degrees above zero¥, and we
write +20 C. On the right we read "20 degrees below zero",
and we write -20 C:

C CELSIUS C
4+ 20°— = + -
|- 4 —l—o®
- ! -
- - N _200

20°ABOVE 0° 20° BELCW O°

Signed numbers are used in programming operations for
probing of wafers. From a reference.p01n§, the probe
movements are expressed as + and - directions.
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1-A Expressing word statements as signed numbers

Examples

1.

solution:

solution:

solution:

A speed increase of 12 miles per hour is
expressed as +12 mi/hr. Express a speed
decrease of 8 miles per hour.

Step 1

Step 2

The key words are increase and
decrease, one is the opposite of the
other.

Since an increase was expressed as
+12 mi/hr, a decrease will be the
opposite, or -8 mi/hr, Answer.

The reduction of a gerson's daily calorie

intake by 400 calor

calories.

es is expressed as =400
Express a daily intake increase of

350 calories.

Step 1

Since a calorie decrease was
exnressed as -400 calories, the
opwosite of decrease or increase is
expressed as +350 calories, Answer.

A company’s assets of $73,600 are expressed as

+$73,600.
$48,000.

Step 1

Express company liabilities of

Since we expresse. assets as
+$73,600, the opposite of asset, a
liability, is expressed as -$48,000,
Answver.
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Rules for Signed Number:s

Addition

Like Sians
. Add the absolute value of the numbers.

. Give the sum the same sign as the numbers.

Unlike Sians

. Subtract the number with the smalier absoluts value
from that of the larger.

. Give the answer the same sign of that of the number
with the largest absolute value.

Subtraction

. Change the sian of the number being subtracted
(subtrahend)

+ Add the numbers using the rules for adding signed
numbers ‘
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DRILL SHEET
EXPRESSING WORD STATEMENTS AS SIGNED HHHBEBS
Express the answer to each word problem as a signed

3 number:

7D-1 Traveling 50 kilometers west is expressed as -50
Km. How is traveling 75 kilometers east expressed?

7D-2 2 wyage increase of $25 is expressed as +$25.
Express a wage decrease of $18.

7D-3 " An increase of 30 pounds per square inch of
pressure is expressed as +70 lb/sq in. Express a
pressure decrease of 28 pcands per square inch,

7D-4 A circuit voltage loss of 7.5 volts is expressed as
-7.5 volts. Express a voltage gain of 9 volts.

7D-5 A savings account deposit of $140 is expressed as
+$140. Express a withdrawal of $280. .

7D-6 A 0.75 percent contraction of a length of wire is
expressed as -0.75%. Express a 1.2 percent
expansion.

7D-7 A 15 pournd weight gain is expressed as +15 1b.

Express a weight loss of 10 pounds.
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7D-8

7D-9

7D-10

7D-11

7D~12

In construction the height of a 25-foot roof is
expressed as +25 feet. Express the depth of the
15 foox basement floor.

A passing grade in school is expressed as +70.
Express the failing grade of 55.

The weféht of participants undergoing
dieting/exercise is recorded. How do you show:-

(a) a loss of 5 1b?
(b) a gain of 6 1b?

(c) a loss of 3 1b?

(d) no change to 120 1lb weight?

Use signed numbers to show the following bank
transactions:

(a) a deposit of $56

(b) a withdrawal of $45
(c) a withdrawal of $23
(d) no change to $1500 in the account

Use signed numbers to show:

(a) a <depth of 182 feet below sea
level

(b) a loss of $185 on the stock
market
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Section 23 MNumber Scale

A number scale (illustrated below) shows the
relationship between positive and negative numb<rs. The
scale shows both distance and diraction between numbers.

Congider any number as a startingrgoinﬁ:andfcountinq to s
number to the right represents a positive (+) direction with
numbers increasing in value. Counting to the left rerresents

negative (-) direction with numbers decreasing in value:

T

W =9 =8 «F 8 =5 .4 =3 <2 =1 O $1 42 43 44 45 46 47 ¢8 40 oD
~—3>POSITIVE DRECTION ———————3-—valuss Incresss 10 fight ——————n-

[ valuss decreass o left -t NEGATIVE luﬁECTth-t—-?;-

Examples of usage of number scale:

Example 1.

Exanple 2.

Exanmple 3.

Example 4.

Example 5.

Example 6.

Starting at 0 and counting to the right to +5
represents 5 units in a positive (+)
direction; +5 is 5 units greater than

Starting at 0 and counting to the left to -5
represents 5 units in a negative (-)

direction; -5 is 5 units less than 0.

Starting at -4 and counting to the right to +3
represents 7 units in a positive (+)
direction; +3 is 7 units greater than -4.

Starting at +3 and counting to the left to -4
represents 7 units in a negative (-)

direction; =4 is 7 units less than #3.

Starting at -2 and counting to the left to -10
represents 8 units in a negative (-)

direction; =10 is 8 units less than -2.

Starting at -9 and counting to the right to 0
represents 9 units in a positive (4)
direction; 0 is 9 units greater than -9.
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Décimals and fractions, becauvse they represent parts of
whole numbers or combinations of whole numbers and parts of
wvhole numbers, can also be positive and ative. The number
scale below illustrates decimal numbers fractions along
with whole numbers:

-. 3 -2 0O o1 42 3 e m"

T T T

-4 -3 -2 -1 ot *°?2 * e

As with whole numbers, the positive sign (+) is usually
not expressed, except for clarity or emphasis. The numbers
% and % are equivalent, just as 0.5 and ~-0.5 are equivalent.

But the negative sign is always expressed as (-1),
2
(-0.5), (-7 3), (~3.5), and so on.
2

Zexro, 0, has no sign.
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DRILI, SHEET
MUMBER SCALE

1ng the number scale bolow, give the direction
(+ or -) and the number of units eountoa go:lng from the first
to the second mwber:

WP = =T=6-3-4-3-2=1 0 ¢1 4234404348 474840400
8D-1 0 to +6 = 8D-11 +10 to (-10) =
8D-2 0 to (~6) = 8Db-12 (=10) to +10 =

8D-3 (-2) to 0 = 8D-13 +6 to (~5) =

8D-4 +2 to 0 = 8D-14 (-9) to +8

]

8D-5 (-3) to +5 = 8D-15 (=3) to (-7) =

8D-6 (-7) to +1 = 8Db-16 {-9) to (-4) =

8D-7 48 to (-3) = 8D-17 +4 to +10 =

8D-8 +6 to (-6) = 8D-18 +7 to +2 =

8D-9 (-10) to (-4) = 8D-19 (-4) to +7 =

8D-10 +9 to (-10) = 8D-20 +6 to (-4) =

188

194



8Dh-21 Place the following whole numbers, decimal numbers,
and fractions on the number scale below:

(a) 1 (3) (-2) (s8) 5
(b) (-1) (x) 6 (t) (-4 %)
(c) 3 (1) (-5)
(u) (-0.5)
(a) {-11) (m) 41
2 2 (v) 3 %
(e) (-6) (n) 5.5
(w) 11
(£) % (o) (-2.5) 2
(p) (-3) (x) (-5.5)
(@) 2.5 (@ 0.5 (v) (-5 1)
(h) 2 @ o Y 2
. (r) (-4)
(1) 4 (2) ('.%)
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8D-22 Select the greater of each of the two signed
numbers and indicate the number of units by which
it is greater:

(a) +3, (-2) = (3) (-86 %), 0 =
(b) (-6), 0 =

(k) +18.3, (~20.6) =

(¢) (-5), +1 =
(1) (-23 %): (-15 %) =

(d) (-12), (-4) =

(m) +1 1, (-17) =
(e) (-28), (-73) 16 8

(f) +18, +14 = (n) (-50.23), (-41.76) =

(9) (-18), (-14) (o) + 3, (=8) =
32

16
(h) +10, (-12) =

(1) (-2.5), +2.5 =
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Section 3: Absolute Value

In order to sclve signed number problems, it is
important to understand the meaning of value. The
absolute value of a number is the number without any sign; it
is indicated by placing the number between a pair of vertical
bars (or lines).

The absolute values of +8 and (-8) are written as
follows: -

+8 = ‘sl and (-8) = |a|

The absolute values of (-15) and +5 are written as
follows:

(-15) = 15| ana +5 = |s|.

The absolute value of (-15) is 10 greater than the absolute
value of +5.
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DRILL SHEET
Bxbress each of the pairs of signed numbers as absolute

values and report the difference (subtract the smaller
absolute value from the larger absolute value): .

9D-1 +15, (-10) = , '
9D-2 (~15), +10 = , ,
A 9D-3 (-6), +2 = , ,
% 9D-4 (-18), +14 = ' —
© eps (~9), 0 = , ,
; 9D~6 +9, 0 = ' '
i 9D-7 (-23), +22 = ‘ '
;& 9D-8 +18, (-18) = ' '
% 9D-9 +18, +18 = , /
9D-10 (-18), (-18) = , '
9D-11 +6 1, (-8 3) = , '
4 4

9D-12 (-3 1), (<12 1) = ' '
2 8

9D-13 +12.7' (-9.8) = ’ ’

°D-14 +10.54, (~12.46) = ’ ’

9D-15 (-0003) I} (-00007) = ) ’
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8ection 4: adaition of Signed Numbers

Procedure For Additon of Signed Numbers:

1. For like signs, add tho‘absolute values of the
numbers and affix the same sign to the result:

(+ ) + (+ ) = + (result)
and

(= ) + (- ) = - (result)

2. For unlike signs, find the difference between the
absolute values of the numbers and affix the sign of
the larger number to the result:

(+ )+ (=~ ) =

or

(= )+ ¢+ )
diff.

Ale=l

S

= sign larger number (result)
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4-A Addition of numbers with the same, or "like" signs.
Examples
1. Find the sum of two p‘hitive numbers
(+5) + (+4) =

solution: Step 1 Add the absolute values of the two
numbers:

o+ ¢ =
add

Step 2 Since the signs for the two numbers
are the same, or "like", affix this
same sign to the answer as

(+5) + (+4) = +9, Ansver

The preceding addition problem can be illustrated on the
nunber scale below:

otart "'-\‘s(/”'.‘ —
mll I B

2. Find the sum of two negative numbers
(-5) + (~4) =

solution: Step 1 Add the absolute values of the two
numbers:

|5|+|4|=9
add

Step 2 Since signs for the two numbers are
likxe (both -), affix this same sign
to the ansver as
(-5) + (-4) = -9, Answer

The preceding addition problem can be illustrated on the
number scale below:

1 'r'"ﬁ/{'m(:.\?'
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4-B Agdition of numbers with different br "unlike"
signs

1. Find the sum of a positive and negative number
(+5) + (=3) =

solution: Step 1 Find the diff. between the absolute
values of the two numbers:

diff. l
\5\H 3"2

Note! To find the difference between
any two numbers, enter the
larger number in the
calculator and press [+] key.
Then enter the smaller number

and press [-] key. For our
example, the difference
displayed is 2.

Step 2 Since the sign of the larger number
in our problem was +, affix this sign
to the answer as

(+5) + (~3) = +2, Answer

2. Find the sum of a rnegative and positive number
(=5) + (+3) =

solution: &tep 1 Find the difference between the
absolute values of the two numbers

Step 2 Since the sign of the larger number

in our problem was -, affix this sign
to the answer as

(~-5) + (+3) = -2, Answer
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3. Find the sum of the following:
(+11) + (+7) + (=3) + (=9) + (+7) = _____
solution: Step 1 Add all positive numbers:

(+11) + (47) + (+7) = +25

S'.ep 2 Add all negative numbers:
(-3) + (-9) = -12

Step 3 Add the grouped results:
(+25) + (-12) = +13, Answer
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DRILI SHEET

ADDITION OF SIGNED NUMBERS

Add the signed numbers as indicated:

10D-1

10D-2

i0D-3

10D-4

10D-5

10D-6

10D=-7

10D-8

10D-9

10D-10

10D-11

10D-~12

(+#6) + (+9) =

(+15) + (+8)

(+4) + (+20)
(+7) + (+18) + (+2) =
0 + (+25) =

(=12) + (-7) =

(-8) + (-15)

0 + (-16) =

(-14) + (-4) + (-11) =

(=3) + (-6) + (-17) =

(+12) + (=5) =

(+18) + (-26) =
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(=20) + (+17) =
(+46) + (-14) =

(=23) + (+17) =

(+25) + (=3) =

(-25) + (+3)

(-18) + (=25) =

(-4) + (-31) =

(#27) + (-27) =

(-15.3) + (-* 5 =

(-15.3) + (+3.5)

(-16.4) + (-2.7)
(+37.9) + (-40.4) =

-9 1) + (=3 3) =
( %) ( %
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1.0D-26 (+18 g) + (~21 %) =

10D-27 (-13) + (-~ 3) =
16
19D-28 (-13) + (+ 3) =
16
10D-29 (-4.25) + (-7) + (-3.22) =
10D-30 (+18.07) + (-17.64) =
10D-31 (+16) + (-4) + (-11) =
10D-32 (=21) + (-6) + (+14) + (+12) =
10D-33 (#30) + (-7) + (-8) + (+3) =
10D-34 (-10.2) + (=9) + (=7.6) + (+14.7) =
10D-35 (+8) + (+16.7) + (-4.1) + (+9.5) =
? 10D-36 (+1 1) + (=2 1) + (-3) + (+4 1) =
: 4 2 4 2
}
F

IR SR AL L RO
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Nvabers:

Re-arrange subtraction problem in vertical fashion:
from (=7) = (+8) = )
to (-7)

- (+8)

Change sign of lower number (subtrahend) to opposite
sé i‘::iand change function sign from subtraction to
a on:

from (-7) .
- (+8)
to (-7)
&
+ (48)

Since every subtraction problem becomes an addition
problem with the function sign change, re-arrange in
horizontal fashion:

from (-7)
+ (+8)

to (-7) + (-8) =

Follow rules for addition to obtain answer.
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S-A Subtraction of numbers with like signs
Examples '
1. Subtract (+8) Irom (+5) = :

solution: Step % Set up as subtraction problem in
vertical fashion:

(+5)
-(+8)

Step 2 Change sign of lower number
(subtrahend) to the opposite sign,

and change function s from -

subtraction (-) to addition (+):
(+5)

+(38)

Step 3 As can be seen in Step 2, eve
subtraction problem witr signed
numbers becomes an addition problem.
Since we are now adding, apply the
rule for adding unlike signs, or

(+5) + (-8) =

daiff.
‘slé____,lsl =3

Step 4 Affix sign of larger number to
result as

(+5) + (-8) = -3, Answer
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2. Subtract (-8) from (=5) =

solution: Step 1 Set uvp as subtraction problem in
vert.ical fashion:

{-5)
- (-8)

Step 2 Change sign of lower number to
opposite sign, ana, change function
sign from subtraction to addition

(-5)

+ (Ja)

Step 3 Add
(-5) + (+8) =
diff.

|s|<h,lal =3
: Step 4 Affix sign of larger number
(-5) + (+8) = +3, Answer
% %
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$-B Subtraction of numbers with unlike signs

Examples
1. Subtract (+8) from (-5) =
solution: Step 1 (=5)
- (48)
Step 2 (-5)
+ (#8)

Step 3 (-5) + (-8) = =13, Answver

2. Subtract (-8) from (+5) =

solution: Step 1 (+5)
Step 2 (+5)
+ I8y

Step 3 (+5) + (+8) = +13, Answver
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DRILL SHEET
SUBTRACTION OF SIGHED NUMBERS
Subtract the signed numbers as indicated:

11D-1 (-10) - (-8) =
11D-2 (+10) - (+8) = : .
11D-3 (+5) - (-13) =

11D-4 (+5) = (+13) =

11D-5 (-22) - (-14) =

11D-6 (+17) - (+8) =

11D-7 (+3) - (-19) =

11D-8 (+26) - (+31) =

11D-9 (+40) - (+40) =

11D-10 (-40) - (-40) =

11D-11 (-40) - (+40) =

11D-12 (=25) - 0 =

11D-13 0 - (+7) =

11D-14 0 - (=7) =

11D-15 (+36) -~ (+41) =
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-5R1~

-5R2-

-5R3~

~5R4-

-5R5~

-5R6~-

-5R7~

-5R8~

-5R9~

-5R10~

-5R11~

-5R12~

-5R13~

Express 4. inches as feet

Add 5 ft 9 in and 8 £t 3 3 in
4

Multiply 2 £t 8 1 in by 3
2

17 yd 2 £t 10 in § 4
11 yd 1 £t - 7 yd 2 ft
Express 616 meters as kilometers

Find the sum of 4.6 cm and 17.8 mm
in millimeters

Express 12 mm to the nearer
thousandth inch

Write 1.6 cu ft as cubic inches

Write 25 oz as pints (round to 2
decimal places)

Express 2.3 L as milliliters

Express 5.2 o0z as milliliters (round
to 3 decimal places)

Write 0.17 kg as grzams
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-5R14-

-5R15~

-5R16~

-5R17-

-5R18~

=5R19-

-5R20-

-5R22~

-5R23~-

-5R24-

-5R25~-

List each set of signed numbers in order of
increasing value starting with the smallest value:

a. =5, =23, +8.0, +1, -18, +7.9 =
b. -7.5, 0, +7.5, =-2.3, +0.5, -0.3 =
c., +21.3, 0, +20.6, -4.6, -7, -23.4 =
d. +3 1, -3, +6 3, -6 7, -6 13 =

2 4 8 16

Add or subtract the signed numbers as indicated:

+14 + (-6) = .
50 + (-23) =

-37 - (-31) =

-30.7 = (+5.5) =

15 + (=8) + (=15) + (-10) =
-2.9 + 1.6 + 3.2 + 7.5 =

21+ (=3) +(-1) +3 =
2 4 8 8

(549) - (-3+6) =
(-13-6) - (4+7) =
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UNIT 6: RATIO/PROPORTION AND INTRODUCTION IO ALGEBRA

OBJECTIVE:
After ' ompleting this Unit you will be able to:
. Understand the concept of Ratio
. Understand the concept of proportion

. Understand the difference bet~een "direct" and
"indirect" proportions

. Solve euch proportion for "xX»

Dictionary:
Meaning;
Ratio The quotient of two numbers
e.g. §
7 6 : 7
Proportion A statement where two ratios
are equal
2 25
7 35
5 : 7 as 25 ¢ 35
Direct Proportion A proportion in which the order
of the ratios is the same
Indirect Proportion A proportion in which the order

of the ratios is indirect

13



Unit 6; Ratio (Direct and Xndixect Proportion)
Section 1: Ratio

A ratio is the quotient of two numbers, or comparison,
of the game kind. "Of the same kind®, means both numbers are
either abstract numbers, such as 30 and 10, or both numbers

are expressed in the same units of measure, such as 20 feet
and 30 feet. *

The quotient of two numbers, a : b or a/b is sometimes
referred to as a ratio and read "the ratio of a to b". This
is a convenient way to compare two numbers.

A statement that two ratios are equal, for example,

2 = 4 a =g
3 6 b d is called a progortion and read
"2 is to 3" a8 %4 is to 6"

The proportion a/b = c¢/d is often written in the
form a : b = ¢ : d viich is read
"a is to b as c is :0 a".

Which of the following proportions are true?
a) 3 : 4= 21 : 28 5, 20 ¢ 35 = 65 : 91
c) 42 ;: 35 = 70 : 60 d) 6§ : 8 =25 : 45
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DRILL SHEET

Express each of the following as a ratio:

1D-1 1 in to 9 in

1D-2 10 cm to 50 ¢cm

1D-3 5 to 6

1D-4 6 mm to 12 mm

1D-5 4 kg to 20 Xg

1D-6 9 to 10

1D-7 20 to 6
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When you vrite a ratio in the form of a fraction, always
write the fraction in its lowest terms. To say that a gear
is "twenty to five" is unacceptable. Reduce the fraction 2%

to 4 chen say the ratio is “four to one". When writing
1

answvers to problems try to be clear and use correct terms.

Two important types are probability and percent ratios.
The study of probability has become increasing important and
will help you understand many statements about everyday
affairs, sucin as weather predictions and odds on the World
Series. For instance, probability provides the foundation
upon which nsurance rates are based.

Consider this:

A drawer contains 24 red socks and 8 bluve socks. If you
randonl{ select a sock from the drawer, what is the
probability ycu will select a blue sock?

Probability Ratio = §§§£%§§£¥%1§§%§Y8

= g
32
= i
4

The probability you will select a blue sock drawn at random
is 1 . what does that mean?
4

The mechanical efficiency of a motor, steam engine, shop
tool, and other mechanical or electric._l devices that use and
deliver useful energy is the ratio:

Mechanical Efficiency (ME) = (Useful) output
(Total) output

The output is the useful energy delivered by the
machine, and the jnput is the amount of energy delivered to
the machine. (The ratio is usually written as a percentage
rather than a common fraction).

Example: An auto mechanic wants to find the efficiency
of an automobile engine before a tune-up. From the engine
specification chart he finds that the engine is rated to
deliver 315 horsepover as 4400 r.p.m. When he tests the
engine, he finds that it delivers only 270 horsepower at 4400
r.p.m. Find the efficiency.

Solution: Efficiency = 270 hp = §
315 hp 7

Answver: The engine is producing six sevenths of its rated
horsepower.
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one of the most common 10. ot ratio used in
everyday ra’ .ematics is pi ( 3.1416 ratio cf the
circumference of a circle to ts dianntar It applies no
matter. vhether the circle is measured in feet, inches, rods
or vhatever. Ratio even finds its way intc law. A U.sS.
flag, for e:ample, is to have a 1.9 ratio of 1 to width
-igggtover its size - ii3s length should bs 1.9 times its
V' .

Section i:. Direct Proportion is one in which the corder of
the ratios is the same.
.For axample, small is to large as small is to large.

Example:
4 is to 16 as x is to 24
4 : 16 x : 24

" means
ﬁ

(4 16 = x : 24,
extremnes

Make into an equacion and calculate
16 x = 4 x 24
16 x = 96
X = 6 * The product - the means
equals the product of
the extrenes.

Solve each proportion for X

Sample Proplem
a) 4 x .4
5 20
(4) (20) = 5X
80 = 5X
X =16 - Ansver
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DRILL SHEET

2p-1 3 = 1 2D-6 X = 5
X 5 21 7
2D-2 2 = X 2D-7 12 = 21 .
7 28 5 X _
2D-3 X = 5 2D-8 9 = 18
21 7 2 X
2D-4 6 = X 2D- 9 20 = 2
11 22 30 X
2D-5 3 = X 2D-10 45 = X
4 7 50 10
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" PRACTICAL APPLICATIONS

1. Two gears are in the ratio of 3:5 . If the larger gear
has 40 teeth, how many teeth does the smaller gear have?

2. The power-to-weight ratio for a certain automobile engine
is 7:8. If the engine weighs 400 lbs. How much power
does it produce? :

3. The odds of getting a pair of cards (two cards with the
same face value) in a single deal in a power game are 3:4.
(In four deals you can expect to get a pair of cards three
times). How many pairs can you expect to get in 24 deals
of the cards?

- 4. A road has a grade of 7 per cent which means that it rises
N 7 feet for ever¥ 100 feet measured horizontally. How much

does the road rise in a mile? Figure the answer to the
nearest foot?

5. A teleghone pole 17 feet high casts a shadow 10 feet long.
How tall is a church steeple which at the same time, casts
a shadow 50 feet long?

6. A car travels at the rate of 50 miles per hour. How many
feet per second is this?
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uct:lon 3: Indirect noportion

irect prop rtion is one in vhich the order of the
rat:lo: is: indit‘cg .

).s
For example, la s to: mll, as mll is to large.

Inaropo onthc roduct means is- altothe
productotthcextroiu P o

* (Note that this rule is the same for both direct and
ind:lra st proportion)

1. Example: What are the r.p.m. of the big gear on the right

Use the formula T : ¢t = r : P

45 T

P _‘, P

S B ey

e g?%.‘ A :
AT ALY
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After completing this un.it, you will be able to :
. Understand the meaning of an algebraic equation
. Write a simple algebraic equation

. Solve equations

. Understand simultaneous equations

Dictionary:
Meaning:

1. Algebra A type of mathematics that uses
n rs and letters that stand
for numbers to solve problems.

2. Equation An equation is a sentence that
contains an equal sign (=); a
statement that two amounts are
equal. -

3. Equivalent Two equations are said to be
if they have
exactly the same solutions.

4. Variable A lower case letter such as x,
Y, 2, a, b, is commonly used to
represent a member of a set of
numbers.
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section 13 nt:oducttaa to uq-bn

Algebra :l.o a part of uthmt:lcs thut lottors to
grcmt numbers thc, tom of: o?u fonulac
culated. aeeordlnq the. nnu -Q arithict Co. -

A fomla is a utatcunt of a ruio ‘:ln tho‘ languaqo of

algebra, Rule: Area equals longth tiién width.

Formula: A = }lw _ n.-geu;‘ J
A=8x6 L

The set of rolatiom Sxisting among thou known: and ‘unknown

nunders which go to make up or. specify a certain:condition

then -be ressed by means: ot tlu al ra:lc signs for
adxit:l.ons, ‘xguction, ‘povers, g tgn
resulting form of statement of the: condition will be an
algebraic equation.

6 width

B S A N R e
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b
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DRILL SHEET

3D-1 Write the formula for the rule: The';esistance in an

3D-2

3D-3

electrical circuit is ecual to the voltage divided by

the current.

Write a formula for the rule:
The volume of a cube is equal to the cube of the length

of a side.

Write a formula for the rule:
The sum of the three interior angles cf a triangle is

equal to 180 .
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Section 23 8Solving Equations in Algabra

" One of the most important methods for problem solving is
the equation.

The mathematical scatement 2 x + 1 = 6 is an equation.
are numbers that. make equations true statements.

Example: Show that 2 is a solution to the equation.
3 x+4 =10

Substitute 2 for the x in the equation
i 3 (2) +4 =10

In the equation _b = ¢Cc - a , solve for g.

$ 1) Subtraction is indicated. Therefore get the unknown (c)
] alone by addition. Add a to both sides.

b = ¢ - a

+ a + a
a+b= ¢ . ]
a=hbhb= ¢ answver

Check by substituting the value of the unknown (c¢) and
compute the equation.

b = ¢ - a

b = (a+b) -a
b = b Answer is OK because both sides
are equal.
¥
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DRILL %Q.ET

Use either the rule of addition or subtraction to find the
sc.utions to these equations.

4D-1 X + 20 = 60
4D-2 X - 10 = 100
4D-3 X - 2.6 = 4.7

4D-4 Now try to use the rule of subtraction to solve for the

variable.
a. x + 10 = 20 3
b. b + 8 = 10 g
c. s + 1 = 11

219 ¥
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A

gection 3: Rule for Division in Equations

Divide both sides of an equation by the same quantity t6
keep the equatioan in balance.

4 x = 16
Divide both sides by 4

X = 16
4

X = 4

Use the rule of aivision to solve for the variable.

1. 18t = 35

2. 4 t = 1.6
3. 10 a = 100
4, .5 x = 10

220
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Express esach word problin algebraically and solve.
1. The product of a number and 5 is 65.

2. A number divided by 3 is equal to 17.

3. A voltage (E) when doubles equals 628 V.

4. The quotient of a current (I) and 10 is D. 146.

5. A conductor is divided into four equal parts. Each part
is 1.4 m 1long. Find the original length (L).

6. Write a problem to fit each equation:

a) 51 + n = 10 ]
2 4
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b)

n-3 =3

(4xn) + 6 =26

7.

Write an equation for each problem. The ALPO bus has
enough room for 34 employees. If the driver started with
a full load, stopped at R&D (Research and Development) to
let of 18 employees, and picked up 9 employees going to
ghe?Training Room, how many employees were left on the
us

Jerry came home from the Annual ALPO baseball game and was

hungry. He found a note from his wife telling him to help

himself to a piece of pie. Someone else had already eaten

part of the pie, because only 3 of it was left in the pan
4

pan. After Jerry cut a piece for himself, only 1 of the
2
remained. What part of the whole pie did Jerry eat?
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Section 4: Ssimultanecus Egquations

Consider tvo equations: x - y = 11, the
rognirulont that both equations are true for the same set of
values for x and y defines them as SINULTANEOUS equations.
In simpler words -- only one value for x and one value for y
will make these equations true.

Section 3: 8ol Simultaneocus tions Addition or
.uS'iﬁi on Equa By

Addition

Consider again the two equations: x - = 3 and
X = y =11. If we think of them as balanced scales, we
can show the following:

T e 32
JAN

"GP P

Therefore, if we take the left hand value or expression
from one scale and add it to the left hand pan of the other;
and, then do the same with the right hand value or
expression, the following would result:

: o <22
@ . \ I (/4 l
AN

Note that the scale is scill in balance!!!

This can be shown only in equation form

X - y = 3

plus X + y = 11
Combining or adding each side together, we see that -y and +y
cancel each other, or:
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Peorior s
i

2x = 14

X = 24 or 7
2

Now substituting 7 for x in gither equation and solving
for y, we cam readily show that y = 4.

Sthtraction

Remenbering the rule that if we subtract an equal amount
from both sides of a balanced equation, the equation still
balances. We can subtract either of these two equations from
the other and solve for x and y. That is:

X -y = 3
-(x + y) = <-11 subtracting

X -y = 3
= (x + y = -11

-0 -2y = -8 Therefore y = -8 or 4
-2

And again, substituting 4 for y in either equation will
result in x equaling 7.

The purpoge of deciding whether to subtract or add
is to Qlj=g%§§g one of the unknowng so that a value can be
§oggd for the other. For example, in the set of -~quations

ollowing:

2% + Yy = 10
2 == 5y = 40

one can see that in order to eliminate an unknown, X and its
numerical ccefficient i are exactly the same in both
equations. Therefore, it will be advantageous to subtract
one from the other and then combine.

2 + y = 10 2X + y = 10
- (2x =~ 5y) = - (40) -2x + 5y = =40

0 + 6y =-30 y=-5

Substituting =5 for y in one of the original equations;
it can be seen that X = 7.5,

It follows then that in the set of equations:

5 + 2y = 20
Ix ~ 2y = 12

2z4

230




one would simply add (combine) since +2y and -2y would drop
out and Xx can easily be evaluated.

Multiplication/Addition/subtraction

When solv simultaneous equations, it becomes
necessary to multiply both sides of an equation (or sometimes
bgtghoqnations) by some quantity in order to eliminate one
o e unkn o

The wain purpose is to get either one of the unknowns to
have the same numerical coefficient but the opposite sign in
order to eliminate it when combining.

consider the equations:

2a - b = 21
3a - b = 1)

one can multiply either the second equation by -4 to
eliminate D: or multiply the first equation by 3 cnd the
second by -2 to eliminate 3.

Choosing the first method:

28 - 4b = 21 28 - 4b = 21
<4(3a - b = 11) -12a - 4b = -44
combining (add) -10a = =23

a = 2,3

b --401

mmmwmum&mﬂ

1. Multiply one or both of the given equations, if necessary,
by some factor, or factors, that will make the
coefficients of one variable numericzlly equal.

2. Eliminate this variable by addition or subtraction.

3. Solve the resuliing equation for one variable.

4. Find the value of the other variable by substituting the
known value or one variabie in one of the equations. (The

second variable aay be “ourd in the same wa:’ as the
first.)
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DRILL SHEET

3x + 2y = 8 5D-6 2x - 3y = .19
X - 4y = 5 5x + 4y =. 13
4x - 7y = =2 5D-7 5 + = 1
3x + 4y = 17 x + 2y = 11
2r - 58 = 13 5D-8 m - 3n = 11
7r - 38 = 2 n + 3m = <1
3c - 44 = =5 5D-9 4h + S5k = -3
74 + 4c = -10 7k = 3h -8

x + 3y = 9 5D-10 3y =~ 7z = 3
7y - 3x = -8 52 - 7y = 10
3x + 2y = 8 5D-17 7x - 10y = 20
7x - y = 6 11x - 15y = 30
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Ay = 7 SD-18 3E - Se = 4
7y = =3 2B - 7¢ = -8
2i = -9 5D-19 24a - 15B = 40
7 = 1 15a - 24B = 40
i

5r = 7 5D-20 3a - 8b = 7

2R = 10 s 52 -12b = 3

6r = 7 5D-21 2y = 7Xx + 6 =

4r = 10 5 + 3y -1-=

11y = 25 5D-22 2.3x + 7.2y =

16x = 80 5.1x - 4.3y =

i 5D-17 21.3% - 9.5w = 6 5L-27 3.2R - 1.5r =
. 9.5x - 21w =0 2.1R - 2.5r =

T f\‘T‘m\.r
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50 + 215i = 80 5D-28 1l.3R + 1.5r =

oo

3.

.ﬂ
AR
APy

7

5

WAL
g E

N
®

5D-25 ax
cxX

e 5D-29 bx - Kky
dy = ¢ cx + Kky

+ +
g
<
B

"

5o

5D-26 mx + ny = 5C 5D-30 2ma - 3mb - 4
nx - nmy = 3b 5ma - 4mb = 1%

&

ey

gareR
R ‘,'b1 W,
Y B
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UNIT 6: REVIENW
Solve each of the eruaations for the variable shown.

SR-1 Q = CV, solve for C

6R-2 R2 = 22 - X2, solve for 2

*

6R~-3 I =E, solve for 2
2

6R-4 Xl =2 fL, solve for L

6R~5

w
]

P, solve for I
I2
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6R-6 Xc = 57%?& , 8solve for cC

z_

6R-7 R2 = Rt - Rl - Ra, Solve for Rt

6R-8 pf = R, solve for R
X

6R-9 P = 120f, solve for £
N

6R-10 Ns = EsNp, solve for Np

Ep

6R-11 u = gmrp, solve for rp
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6R-12 2Zp = Np2, solve for Zp
28 Ns
A
6R-13 Es Is = Ep Ip, solve for Ep .

6R-14 M = k./ﬁl L2, solve for k

6R-15 C = Q_LQ_QQE_QM:_L)_, solve for A

oz

R T Y
STy 4 S ey T
. »"'t:ﬂ R I L)

e,
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UNIT Z: COMPUTER LITERACY USING ALCEBRA SOFTWARE
OBJECTIVES:
After completing this unit, you will be able to:
. Understand the basic functions of the computer
. Appreciate the computer as a valuable aid in the
learning process therefore alleviating any
technological fears.

. Understand that different computers have ‘different
ways of operating.

Dictionary:

Meaning:

1. Monitor a T.V. set - like display
without a channel tuner. Input
is from a "video" signal.

2. Disk Drive a persphiral unit used to run
programs of floppy disks.

3. Keyboard the set of keys on an input
device used for encoding
characters by the depression of
keys, as in a typewriter.

4. Hardware the physical components of a

computer system as opposed to
the programs (software)

232
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In this unit, students from both companies had one to two
clagses at the Math Computer Lab at the Community College.
studegts experienced working on both an Apple IIE and IBM
computer.

Software consisted of:
- IBM Algebra I and Algebra II
- Preparing for Geometry and Algebra (P.G.A.)
Lesson 1: Measurement

1), Reading a Ruler
2) Units of Length
3) Units of Volume and Weight

Lesson 2: Introduction to Geometry

1) Terms in Geometry
2) Angles

3) Perimeter

4) Area and Volume

Lesson 3: Sraphs

1) Miscellaneous Graphs
2) Bar Graphs or Bar Charts
3) Fractional Parts or Sets

Lesson 4: Integers

1) Absolute Value
2) Addition and Subtraction
3) Multiplication and Division

Lesson 5¢ Introduction to Algebra

1) Exponents and Square Roots
2) Scientific Notation

3) Operations with Exponents
4) Simplifying Expressions

Lesson 6: Mixed Topics

1) Money

2) Time and Calendar
3) Temperature

4) Roman Numerals

5) Sequences
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MATHENATICS FOR INDUSTRY

UMIT 1 EXAMINATION

Date
shift
Name
Grade
Q
ERIC o
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Observe the instructions in solving the following problenms:

5.

Write the correct number for each word statement.

a. Seven hundred thousand, seven hundred seven

b. Four hundred thousand and ninety-two thousandths.

4,793 - 404 =

The sun is about 93,000,000 miles from the earth. Light
travels at a speed of 186,000 miles per second.

a. How many seconds does it take the light from the sun
to reach the earth?

b. How many minutes does it take the sunlight to reach
the earth?

7,867 x 403 =

Divide 13,701 by 1101

235
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6. 58 + 13+32-9 -~ 17 =
3

*

7. In ostinating the time required to complete a job, a
Section Chief determines that a total of 840 hours are
needed. If four utility operators each work five deys
per week for seven hours per day, how many weeks are
ragquired to complete the job?

MG A - U S e DR «
R AT X

AT e T

PrRl

E il
IR
'

3
:
53
o
:
:

8. If a machine setter earns $23,820 annually,
vwhat is the monthly salary?

9. In order to make the fixture shown below, a machinist
must determine dimensions A, B, C, and D; solve for
dimensions A, B, C, and D:

.36
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10.

11.

12.

13.

14.

Which total volume is greater, four drums

containing 72, 45, 39, and 86 liters, or

Egiee gruns containing 97, 115, and 74
ers

By how much is it greater?

ALPO contracted to have its trucks re-
painted. If 17 trucks cost $159 each, and
43 trucks cost $267 each, how much money
will ALPO be billed to have all the trucks
painted?

A techniciar. has a silicon rod that totals
243 inches i«n length. If he must cut 9
equal pieces, how long will each piece be?

2,478 - 726 + 598 x 12 =

72 x 38 + 86,526 - 69 =

237

<44



15. A high-speed stamping machine can roduca
ssall flat parts at a rate. of 96 pgr
minute. If an order calls for 297,600
rts to be stamped, how many hours will
lﬁhtak: to complete the job? (60 minutes =
our
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MATHEMATICS FOR INDUSTRY

UNIT 2 EXAMINATION

Date

Shift

Name

Grade
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Observe the instructions in solving the followiny problems;
alwvays reduce to lowest terms:

3. 3x12x15=
4 8
4. 53 -15=
5 16
5. 8

x (6+5 1) - (5+3) =
16 8

-

6. Express 9 as an equivalent fraction with a
10
denominator of 60.
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Express 1%% in lowest terms.

N

Express 3 ) as a fraction.
4

Express 451 as a mixed number.
64

Find the lowest common denominator for
N

2 -y E——

Find the total length of 12 pieces of wire
each 9 3 inches long.
16

What would be the total length of the
silicon rod formed by fusing together the
five pieces of rod shown bhelow:

s 2% 2% 127

) (| N ) (

240
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13. An electrinal wir ob. roguircs the
tollow ng iengths 1ng ax ’
pieces each 6 1 1nchu long, tour piocu
each 34 1 1ncho: long, and nine pi.coo
each 19 1 inchas long. What is the total

8
length of cable needed.

14. A fixture is shown below. Find the indicated dimensions:

4
A

Dimension A = Dimension D =
&
Dimernsion B = Dimension E =
Dimension C :: Dimension F =
Dimension G = %
2
241 v
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15. rFind the missing dimension A in the following sketch:

16. When aliqning ‘a motor, the following
pieces of steel are used under the base:
one piece 5* thick; one piece g“ thick:

one piece 5' thick; and one piece i” v

thick. what is the total thickness ot
all these pieces?
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MATHENATICS FOR INDUSTRY

UNIT 3 EXAMINATION

Date

Shift

Name

Grade
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Observe the instructions in solving the following problems;
always reduce to lowest terms or round the numbers to the
indicated decimal places (shown in parenthesis).

Write each of the word statements as a decimal number.

1. Five Hundred Four and Twenty-Two Hundredths .
2. Two and Five Tenths .
3. One Hundred Fifty and Three Thousandths .
4. 16.7091 (2) .
5. 42.01997 (4) .
6. .8999 (3) .
7. 104.01997 (3) .

Express these common fractions as decimals to four

places.
8) 4 9) 11
9 1
10) 4} 11) 24
50 27

Express these decimals as common fractions.

12) .21 13) .0303

14) .625

15) From the sum of 22.825 and 35.099 subtract sum of 19.01
and .1258 .

16) 22.08 x 19.23 x .092 = .

243
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17) An assembler checks 630 parts for the total week. On
Wednesday of that particular week, he checked 205. What
decimal of the total checked is the amount checked on
Wednesday? .

18) Complete the sequences

a) 014, 016, 018’ 14

b) .43, .49, .55, ,

C) 056’ 050’ 044’ ’

d) 0805 040’ 020’ 010' ?
244




MATHENATICS FOR INDUSTRY

UNIT 4 EXANINATION

Date

Shift

Name

Grade
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Observe instructions in solving th~ following problems:

1. Express 19.6% as a decimal fraction.

2. Write 0.91 as a percent.

3. What is 7% of 1407

4. 60 is 80% of what number:

5. Find 25% of 120.

6. Express 218.7% as a decimal fraction
(or mixed decimal).

- 245




Express 109.8% as a common fraction
(or mixed number).

Convert 0.8125 to percent. (Round *o
2 decimal places).

What percent of 140 is 105?

Determine the range (R), average (X), and
median for the following sets of numbers:

a. 6, 5, 9, 4, 8, 11, 10, 7 R

X

Median

b. 0.0098, 0.0087, 0.0092, 0.0087,
0.0084, 0.0098 R

X

Median
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UNIT S5 EXAMINATION
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Date
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e T N N P _ xS 5 L e, .




Obgerve instructions in solving the folliowing problenms:

1. Express 42 inches as feet.

2. Multiply ¢ ft 8 % in by 3.

3. Express 616 meters as kilometers. ‘
A
4. Find the sum of 4.6 cm and 17.8 mm in &
millineters. .

5 [ ]

Write 1.6 cu. ft. as cubic inches.

PRI R
O L e

e

6.

Write 25 oz. as pints. (Round to
2 decimal places.)

247
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10.

11.

12.

13.

Express 2.3 L as milliliters.

ress 5.2 oz. as uillilitors. (Round
to 3 decimal places.)

Write 0.17 Kg as grams.

Hot air passes through a duct at a rate of
500 cubic inches per second. Compute the
number of cubic feet of hot air passin
through the duct in one minute. {Roun
answer to 2 decimal places.)

AdcC. 61.9 cm + 17.9 dm + 74.3 mm + 0.08 m.

Express 47.8 rods as yards and inches.

Express 9.13 metric tons as 1b.

248
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14. Select the greater of each of the two signed numbers
and indicate the number of units by which it is greater:

a. (-51.79), (=39.35) =

“e

“e

b. (-29 3), (-16 3) =
16 8

15. Express each of the pairs of signed numbers as abhsolute
values and report the difference:

a. +10.54, (~"..46) =

we
“e

b. (~0.08), (~0.009) =

e
-

16. List each of the following sets of numbers in order of
increasing value, starting with the smallest value:

a. =17.6, +14.1, +2.3, -11.4, =7

b. What is the range of the above set of value?

17. a. 0, =71, -9 5, =101, -1 I
2 32 4 16

b. How far is it and what direction from the maximum to
the minimum value?

249

<60




e I A T TN A IO R L Y Lo by e PN e ) " ' Tt
m«}.y,. A mﬂ s ,.\r:d »ﬁp ..u,..n, o AR T RS Ty P 4 ] RN L
R o - | B

s e DA I ENSHCA: . .

LR :.n.. .Zr 7}&. ... ' o _ |
+
E |
Al
-
& .

61

MATHEMATICS FOR TNDUSTRY
UMIT 6 EXAMINATION
2

Date
shift
Name
Grade




AR I A A U T S A N R A e . s WE N W2

Expiress the following as an algebraic expression.

1. Divide 25 by b

2. Increase e by 12

3. Reduce y by 75

4. The square root of X plus 6.8

5. One half X minus four times y

6. The cube root of h times the square of p

7. Divide x by the product of 25 and y

8. Take the square root of r, add s, and subtract the product
of z and t:

9. In a series circuit the tctal resistance (Rt) of a circuit
if equal to the sum of the three individual resistances
R1l, R2, R3. The circuit has a total resistance of 200
ohnms. Express the resistance R1.

10. Impedance (Z) of a circuit is computed by adding the
square of resistance (R) to the square ol the reactance
(X), then taking the square root of the sum. Express the
circuit impedance.

250
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The electrical power (P) dissipated by an incandescent
lamp is directly proportional to the square of the
voltage drop (u) across the lamp anc inversely
proportional to hte electric resistance (R) of the lamp.

Solve each of the equations for the value shown.

X1 = 27fL, solve for L

A = 77D2, solve for D
4

Xc = solve for C
i’

M = k/TLI L2, Solve for L1 __

Substitute numbers for letters and evaluate the
following.

IfX =6 andy = 2

La) 2xy - y =

b) (x +y) (x -y) =
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WHOLE NUKBERS

1. Place Value

For this topic (every student, no matter what level can
benefit)

Additicnal drill sheets with examples like the ones cited
below should be provided for the students.
Students should be given a copy of the Numerical Periods

Chart. (see Appendix)
Examples:

a. One Hundred Twenty - Three
b. Five Hundred One

c. Two Hundred Twenty-Five and Twenty-Five Thousandths **

* Usually in oral communication errors will be made "One

Hundred and Twenty Five". Many students are not aware of

the fact that ‘and’ is used only in place of the decimal
point. (cite for example writing a check)

** Use English Numbering System Chart (which appears in
Manual)

Additional drill (like the examples shown below) should
also be provided

Urite the words for each number listed below.

A. 225 |

B. 4035

C. 59

. 253




D. 199

2. "The Whole is Xqual to the Sum of its Parts" - Using
Graphics

Most effective if overhead projection is used.
Note: Some students will uave a t deal of trouble

interpret diagrams. Additional examples
should be given. P

Ak E A

Examples:

A
Ye—

F=12" A" 2w E=2?

3. Some students (this esgecially holds true when the class
is not using the calculator (see Appendix for "Thoughts on
Use of the Calculator") will need the aid of the
Multiplication Chart (see Appendix).
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H Strategies/General
O 2 e astians Tor Geing Hansal

COMMON FRACTIONS

1. Consept of a Fraction

This is a good time to emphasize that anytime in math
when there is.a line separating either a number, fraction,
decimal, etc. from another number, fraction, de~imal, etc. -
it signifies that the numerator is divided by the
denominator. e.¢g. 1 can fepresent the fact that "1"
cookie is being diviged among "6" peoplu; therefore, you
will just receive a fraction of the cookie, or 1 of it.

1 - 6. Re-emphasize this through-out the entiresunit.

Allowing for differentiation among a heterogeneous group
of students, more work should be done with lower -skilled
students on the concept of a fraction. Using fraction strips
(see Appendix) construct examples illustrating the concept of
fraction. This can be a tie in with equivalent fractions.
Example:

The maintenance Department at ALPO have decided to
establish two teams. Each team will work the same amount of
time each week. Team "A" decided to divide the 24 hour work
day into 2 shifts, while "B" decided to divide the 24 hours
into 4 shifts. (display a circle divided intc 4 parts on
transparency using an overhead projector). Superimpose a
circle divided into halves onto the transparency divided into

fourths.
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2. Dictionary Terms - (lower-skilled group)

Since the terms nuserator and dsnominator are frequently
used, a good way to remember is “D® for gown E\% % the "6" is
down - denominator; the upper number is therefore the

numerator.

3. Lowest Coxmcn Denominator

With a lower to middle - skilled group of students, work
through the steps illustcated in the curriculum guide. When
working with a more advanced group, challenge with

corcentration on the prime number factoring system.

4. Addition of Common Fractions
Principle of equivalent fractions may or may not be used
when obtaining new forms of numerators (may be more confusing
than beneficial)
Lower-skilled students may be initially very confused with
the different concepts of fractions. This might be a good .
time to quiz them on what they have already learned. (see

Appendix) This method could and should be employed

throughout the entire manual when the instructor feels it’s

necessary.

5. Adding Fractions, Mixed Numbers, and Whole Numbers ;
Students may experience some difficulty with transfer cof

improper fraction to whole number. Additional drill may be

necessary.
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6. Subtracting rractions

Encourage students (using red pencils) to circle sign so
. as not to add when they should be subtracting.

Lower skilled students will experiénce difficulty with
"borrowing® from whole number in order to be able to subtract

the subtr: hend from a suf cient amount.

7. Multiplication and Division of Fractions

Students will find \he multiplication and division of
fractions much easier than the addition and subtraction.
When multiplying fractior~, and "cancelling" demonstrate that
a number can’t be used more thzn once but, continue to cancel
as long as There is a numerator and denominator that can be

cancelled. e.q. 3 x 4 x 204 = 1
’ 164 15 6 6

Remind students that it doesn’t always have to be
diagonally worked - you must always be cancelling a

pumerator with a denominator.
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Unit 3: g.ﬁ.zmn &mcﬁ ms.nammm
DECIMALS

If using this manual in a heavy manufacturing .
environment where employees spend a great deal of time
measuring with a micrometer, keep in nind that "shop talk"
often confuses the reading of a decimal. Very often, .0065
is referred to as 6.5 and not sixty five thousandths, because
they work in thousandths and often verbally abbreviate.

When expressing decimals as qommon fractions, you can
have your students check their answer. e.g. 0.065

Disregard all zeros between the decimal point and the
first number to the right -~ place the number "65" in the
numerator’s place - count how many numbers there were
including the zeros - in this case "3" « that’s the number

of zeros you write and then add a 1 ~ 3 zeros plus a 1

65. When rounding, instruct students to wait to the end to
1000

round.
1. Division of Decimals .

Special emphasis should be blaced or the understanding
of division of a "tenth" of a number yielding a whole number
e.g. 87 .4= 2

Students will have a hard time understanding why you
have a whole number for an answer. Explanations should be
given that there are "2" four tenths in every group of eight

tenths. Its how many four tenths there are.
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PERCENTS, MEDIAN and RANGE

1. Expressing Percents as Dacimals and Fractions

When instructing students to express percents as
decimals and fractions, show them how to move tr . decimal
poiﬁt in accordance to <= or x. Two places to the right

(X), as opposed to two places to the left (3).

$ ==== Deuvimal
Fraction

Move decimal point two places to the left
( %+ 100)

Decimal -~-~ %
Fraction

Move decimal point two places tc the right
(x 100)

2. Type of Percent Problens

Students will definitely have own way of calculating
Type I perzent problems (perfectly alright) - will start to
see the benefit of "formula" when working Type II and Type
I.. problems.

Forrula should be emphasized:
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Particular attention should be pay to the comprehension of
the word problems in the Practical Application of Percents
section. For exanple, students shculd understand that in

problem #1 that Jim’s gross pay of 30,100 was 10% less than

last vear’s gross pay or 90% of the whole.
Vihen discussing Average, Median and Range be sure to
note, especially in workplaces where additional training such

as SPu (Statistical Process Control) will follow, that

average and "mean" are synonymous.
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it 1 Gaseigd Topiogsions Sspesincne)
CONCEPT OF MEASURER AMD SIGMEL NUNBERS

1. Numbers

A great deal of time should be spent on the Metric
chart. Students are often confused with the relutionship and
correlation from one unit of maasure to another. This is a
good time to reiterate the movement of the decimal point.
e.g. one centimeter is equal to .3937 inches, while one
decimeter is equal to 3.937 inches (the decimeter is .1

larger).

2. 8igned Numbers

Concept of Signed Numbers should be illustrated
vertically (as in the reading of thermometers) and also
horizontally (as in the number line). Have students keep
"Rules for Signed Numbers" handy when doing operations. This
concept can be difficult and reinforcement is poesible in che

Computer Literacy unit.

261

273




: Strategies/General
e & g eeations Tor Taina K

RATIO AND INTRODJCTICON TO ALGEBRA

Students have an automatic aversion ju<t to the word
"algebra". (even the best of them) Startiny out very slowly,
and discussing "unknowns" works best. Refer at this time to
the many places that we do use Algebraic formula in order to
solve for the unknown. Just in Unit « we used a formula to
solve for the part, the whole or the rate. _

Emphasize that when solving simultaneous equations a
balance must always be maintained.

Students are often confused with the unknown not always

on either the right hand side cr either the left hand side of

the equation.
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Unit 7: Strategies/General
e entions For feing Manuny
COMPUTER LITERACY USING ALGEBRA SOFTWARE

Survey your students in order to find out the level of
computer literacy. Students will usually fall in one of the
following categories:

1. No computer experience

2. Limited experience

3. Some traininé and experience

4. Computer at home

Prior to computer class, group students according to the
survey above (mixing different levels of literacy as much as
possible). When grouping students at the individual
computers (preferaﬁly two at the computer) have the student
with the least amount of experience turn the computer and the
monitor on, etc. while giving initial iiteracy instructions.

After students begin working on the software, content

will become. more -important to them, and their uneasiness with

the machine itself will star to dissipate.
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Thoughts on Use of the Calculator

The calculator can be used:

fo encourage students to be inquisitive with mathemat _cal
concepts )

- To act as a flexible answer key to verify the results of
computations

- As a resourceful tool which promotes student independence
in probleam solving

- To solve problems that have been too time cConsuming or
impractical to be done with paper and pencil
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Table for Basic Multiplication Facts
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FRACTION EQUIVALENT STRIPS

ONE WHOLE
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QUIs

In the fraction 2, the 2 is the numerator or
denominator? 5

2. In the fraction 2, the 5 is the numerator or
denominator? 5

Convert each improper fraction to a mixed number:

3‘ ﬁ. = ! '50 5_2 =
5 4

4. 92 = 6. 13 =
12 2

cxpress each common fractio.: as an equivalent fraction:

7. 2 = 8. 2 =

16 64 15

Express each common fraction in lowest terms:

9. 6 = 10. 15 = 11.
36 25

IS

Expresy these mixed numbers as fractions:

12. 2 3 = ’ 13. 5 4 =
4 - 6
6. 2 1 1, 3 1
2 7
3 21 16 1
8 2
+ + ;
1 5 5 2 :
6 3
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