C

Study Guide

Module 2: Addition and Subtraction of Whole Numbers

In Module 1 we showed how numerals were invented to represent numbers.
In this module, we want to show how we can use our numerals to find how
to comblne two or more tally counts into a single count. This process is
known as addition. For example, to combine a group of five tally marks with
a group of three tally marks to find the total number of tally marks, all we
had to do was "amalgamate' the two groups of tally marks. We simply would
write them side by side. That is, we could write: | | | | | | | |. But as
counts became greater, the tally marks system became increasingly more
avkward. So people turned to place value. While place value was more efficient
it required new vocabulary. Teo indicate that we had combined counts of five
and three to get a total of eight we would write:

5+ 3 =28
1f we were combining counts of fifty and thirty into a single count (at best

a tedious procedure with tally marks), we'd simply write:

50 + 30 = 80
{(that is 5 tens + 3 tens = 8 tens)

We continue this process in this module to explain the structure of
addition wusing the language of place value. Place value affords a very
eonvenient system for adding whole numbers, no matter how great or how many.
Addition, in a very natural way, brings with it the study of subtraction.
Suppose that we have eight tally marks and that we want to subtract five of them.
That is, we want to take away five tally marks from a collection of eight. One
way of doing this is to write eight tally marks and cross out five of them.
That 1s: Y Y Y XY V| | |- But this can be interpreted as an addition problem.
Namely, the number we have to add to five (the number of crossed out tally marks)
to get eight (the total number of tally marks) is three (the number of tally

marks that aren't crossed out).



In terms of fill-in-the-blanks,
(1) - B R
is an addition problem; while
(2) 5+ =28
is a subtraction problem.
It is traditional to rewrite (2) in the form:
(3) 8 = 5= e
This module is concerned with the processes of addition and subtraction
as they appear in place value notation. The module concludes with a discussion

of estimating answers--a technique that is at least as relevant in the modern

age of electronic calculators as it was in the "old days".

Step 1:

View Videotape Lecture #2.

Step 2:

Read Module 2 of the Text.

Step 3:

When you feel that you understand the material presented in
Steps 1 and 2, complete the following ''Check-The-Main-Ideas'

self-quiz by correctly filling in each blank.
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Check The Main Tdeas

The process of combing two or more separate counts
into a single total count is called . For
example, to add 7 and 8 using tally marks we could write

seven tally marks followed by more tally marks.

If we did this we'd get a total of tally marks.

In more modern notation we'd write this as 7 + = 15.
"7 + 8 = 15" is read as: "'seven eight is (or, equals)
fifteen". We call 15 the of 7 and 8; while 7

and 8 are called the "terms" or " L

Place value is an improvement over tally marks.

For example if we want to add 52 and 43, we may

add 2 and 3 to get 5 ; and 5 and 4 to get
9 . In place value notation we write 9 tens
plus 5 ones as . Hence 52 + 43 = .

This is a lot more pleasant than having to write
a total of _ tally marks.

The main problem with place wvalue is that we
can't have more than __ digit in any place.
For example if had 2 tens and 13 ones, the
sum would be . But if we wrote it as 213

we'd be more likely to read it as .

The point is that in addition if we use place value
we must always exchange ten of any power of ten
for of the next greater power of ten. This

" n

is known as . For example in adding

+ 78
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addition

etght
fifteen
8

plus
sum

sumnands (addends)

ones
tens

95, 95

ninety five (95)

one

33 (thirty three)

two hundred thirteen

one

earrying



we'd say: "6 + 8 = 14, bring down the
and 'carry' the ______Z This simply means that
we may view 14 as 4 ones and _ ten. Since 5
tens and 7 tens are 12 tens, after we carried we'd
have a total of tens. In other words the sum
of 56 and 78 is :

Turning to subtraction, change-making is a good

example for showing why subtraction is really a

form of . For example, we may think of

23 - 9 as meaning thée number which we must add to

"_H

to get as the sum. is called a

sign. Accordingly we read 23 - 9 as "23 o

At any rate since 14 + 9 = 23, 23 - 9 = g

The idea of "take away" or "subtract" probably came
from the tally mark interpretation. For example,
we could start with tally marks; then cross
out (or subtract) of them. This would

leave us with tally marks.

When we use place value to subtract, we use the
word "borrow'" to indicate that we've exchanged one
of any denomination for ____ of the next lower
denomination. For example if we writclglh, s

means that we've exchanged a ten for __ ones.

That is, we mean that 34 is another way of writing

2 and 14 ., Thus if we wanted to
2
subtract 18 from 34, we could write: 7 &
-1 9

|

thirteen

134

addition

minus
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In terms of addition 34 - 19 = 15 means that

15 + 19 = .

Sometimes when we deal with addition or subtraction

and many digits are involved we prefer to have a quick

estimate of the answer. Suppose, for example, that
we want to estimate the sum: 2,837 + 7,296. 1In
terms of consecutive multiples of a thousand, 2,837
is more than but less than .
Since 3,000 - 2,837 = 163 and 2,837 - 2,000=837,
2,837 is closer to than to s So
to the nearest thousand, 2,837 is .

In a similar way, 7,296 is between 7 e
and 8 _+ Since the digit immediately to the
right of 7 is 27 7,296 is closer to ____ thousand

than to thousand. UYence to the nearest

thousand 7,296 is . Therefore, if we round

off each summand to the nearest thousand, the problem

2,837 + 7,296 may be replaced by the simpler problem:

3,000 + . Using this estimate we'd say that
2,837 + 7,296 is approximately __ .

If we nceded a more accurate estimate, we could
round off each term to, say, the nearest hundred.
In this case 2,837 is between 2,800 and ____ while
7,296 is between 7,200 and . The digit to
the right of 8 in 2,837 is 3. Hence to the nearest
hundred 2,837 rounds off to ___ . 7,29¢

-

to the nearest hundred rounds off to

-SN? o

34

2,000; 3,000

3,000; 2,000
3,000
thousand
thousand

7

3

7, 000

7,000

18,000

2,900

7,800

2,800

7,300



Since 28 + 73 = 101,
2,800 + 7,300 = . llence a more 10,100
accurate approximation for the sum of
2,837 and 7,296 is + In most 10,100
real-life situations we would have to decide on
the degree of accuracy that was required. But
even if we required the exact answer, knowing an
approximate answer would help us guard against

making preposterous errors.
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Step 4:

Do the Mastery Review.

Mastery Review Answers:

i 5 Show how a shepherd would use tally marks T

to Indicate the total number of sheep if
there were 6 sheep in one part of the
pasture and 8 sheep in another part of
the pasture.

2. What is the sum of 6 and 8? 2,
3. Find the sum of 58 and 47 3.
4, Fill in the blank: 4 + 58 = 4.
5. How much is 4 + 97 5.
6. What is the sum of 592 and 0? 6.
7. What is the sum of 3,000,000,000 7.
and 4,000,000,000?
8. Vhat is the sum of 425 and 3617 8.
9. Find the sum of 3 thousand and 4 hundred? 9.
10. Find the sum of 89 and 74. 10.
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11,

12,
13.
14,

150
16.

17.
18.

19.

20.
21.
22,

233

24.

25.
26.
27.

28,

29.

A shepherd has six sheep in one part of the
pasture, three sheep in another part of the
pasture and scven sheep in a third part of
the pasture. Show how the shepherd could
indicate the total number of sheep by using
tally marks.

How much is 8 + 9 + 4?
How much is 51 + 34 + 127
Find the sum of 45,876 and 39,457.

What number must we add to 7 to get 13
as the sum?

What number must be added to 531 to get
986 as the sum?

Subtract 17 from 52.
How much is 823 - 3747

Use borrowing to subtract
3,685 from 8,301.

What is the 35th multiple of ten?
What is the 35th multiple of a hundred?
What is the 9th multiple of 10’2

Is 37,200 a multiple of:
(a) a thousand?
(b) a hundred?
(c) ten?

Between what two consecutive multiples of a
thousand is 37,2007

Round off 681 to the nearest hundred.
Round offf 681 to the nearest ten.
Round off 48,390 to the nearest hundred.

Round off each of the following numbers
to the nearest billion:

(a) 3,234,899,988
(b) 5,879,001,123

By rounding off each number to the nearest
billion, estimate the sum of 3,234,899,988

A ATmA AAR T AN

11.

12.
13.
14'

15.

16.

17.
18.

19.

20.
21.
b

23,

24,

25,
26,
27.

28.

(a)
(b)
(e)

(a)
(b)




Answers to Mastery Review

1.

6.

10.

14,

19.
23

24.

28.

29.

VT P 2. 14 3. 62 4. €2 5. 13

592 7. 7,000,000,000 8. 786 9, 3,400

263 1z |{PED 1D FRUINND 220 22 130 97
85,333 15, ¢ 16, 485 7. 36 18. 449

4,681€ 20, 350 21. 3,800 22. 80,000,000
(a) No (b) Yes {(e) No

37,000 and 38,000  25. 700  26. 680  27. 48,400

(a) 3,000,000,000  (b) 6,000,000,000

9,000, 000,000
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Step 5:

Do Self-Test 2: Form A (on the next page)
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Self-Test 2: Torm A

1.

10.

Add:
345,086
122,903
22,011
Find the sum:

23,837 + 147,236 + 8,405

Round off 87,297,345 to the nearest

(a) thousand
(b) mwillion
(c) ten million

By rounding off each term to the nearest
thousand, estimate the sum:

44,905 + 19,844 + 20,099

By rounding off each term to the nearest
trillion, estimate the sum:

4,786,237,942,854
9,237,421,837,078
2,900, 001,989,975
2,199,873,956,837

Write 32,023 ~ 8,946 as a place value numeral.
Subtract 8,946 from 32,023

What must we add on to 8,946 to get 32,023
as the sum?

Find the difference:

80,002
- 24,817

Find the wvalue of:

(a) (9,234 - 4,958) - 2,367

(b) 9,234 - (4,958 - 2,367)

(ANSWERS ARE ON THE NEXT PAGE)

ANSWERS :
1
2a
3.
(a)
(b)
(e)
4,
5.
6.
7.
8.
9.
10,
(a)
(b)




Answers for Self-Test 2: Form A

I. 480,000

2. 179,478

3. (a) 87,287,000
(k) 87,000,000
fe) 80,000,000

4. 85,000

s, 19 trillion (19,000,000,000,000)

6. 23,077
7. 23,077
8. 23,077
9. 55,185

0.  (a) 1,909

(b) 6,643
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If you did each problem in Form A correctly, you may if you wish

proceed to the next module. Otherwise continue with Step 6.
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Step 6:

Study the solutions to Self-Test 2: Form A on the following pages,
giving special emphasis to any problems you failed to answer

correctly.
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Solutions for Self-Test 2:

Form &

<::: 1.

If we use vertical form with the powers of ten

present, we have:
hund-thou. tem-thou. thou. hund. ten ome
3 4 5 8 6
+ 1 2 2 9 3
“w 2 2 3 i
4 8 9 9 9 10
4 8 9 9 10
4 8 9 10
e 8 10
4 9

Now to omit the powers of ten, we have to use 0's

as place holders and we obtain as our answver:

490,000

Note that we do not actually have to name the diff-

erent powers of ten, ag long ae we keep track of the

< :; places.

That is we could have written:

8 | 81 6
h B i M 3

2.1 2 A 4§ o |
41 81 91 91 9110

If we want to use the "carrying" system, we proceed

as we just did above, except that we carry the 1 and

bring down only the O.

it cannot appear in a place value column.

(0 B
345,086
122,903

22,011
490,000

That is, since 10 has two digits

We'd get:

“"Carrying' merely simplifies the amount of work

that we had to do when the powers of ten were present.

_SGZ . 11_

When the powers of ten are
present, we do not 0 as a
rlace holder.

In going from row-to-row we
are exchanging 10 of a power
of ten for omw of the next
greater power. When we have
only 10, none are left after
the exchange.

Put in the 053 first to get
49000 0; then place the
comma to get 480,000

We then finish the problem
as we did above; after which
we ean read the answer by
the plocement of the commas.

Nlow the 0's are necessary
to ensure proper place value

Ve could write 22,011 as
02211 to make sure there's
a matehup of digits:

345,086

128,902

022,011
but omitting this 0 causes
no confusion in place value.
Namely, the 3 in 545,086
already holde this place.



Solutions for Self-Test 2: TForm A (cont)

2.
The horizontal format of this problem is most

convenient when we use a calculator. Since we aren't

using a calculator, the best strategy is to transform
the problem inte the vertical format of the previous

problem. To ensure that the denominations match up,

we align the digits in the ones place. That is:

1
23,837

147,236

8,405

and we can then use "carrying" to obtain:

i [ [ [
lzg’ggz NQtice how we never.hqve to
3’ 405 add more than two digits at
179.378 a time. For example, in the
’ thousande place we have:
place we have
8 +7=15; 15§ + 3 = 18, and
18 + 1 = 18. 5o we Erought
dowm the $ and carried the 1.
3

(a) To round off to the nearest thousand, we
replace the last three digits by (O's. That is:
87,297,345
Wy
87,297,000
So 87,297,345 1is between 87,297,000
and 87,298,000.
To see which of the two multiples we round
off to, we look at the digit immediately to the right
of the thousands digit. Tt's a 3 and this is less

than 5. So the answer is 87,297,000, More ''mechanically':

O

Suppoge we wanted to add -
174 and 82. It would be
wrong to write:

174

-+ 82

944
Namely 7 + & = 8 only 2f
7 and 2 modify the same
noun; but in this problem
we have 7 tens .and 2 ones.

By the commutative property

we could have started at the\J
top to add. We'd get:

1+ 3=4; ¢ +7 =11; and

11 + & = 18,

That 18, it iz betuween the
€7,287th multiple of a
thousand and the 87,888th
multiple of a thovsard.

O



Self-Test 2: Form A (cont)

C 3. (a) (cont)

To round off to a given power of ten

(in this cace, 103, or 1,000)

Step 1
Draw a vertical line immediately to the
right of the place to whieh we're rounding

off:  Tn theg BURIMDTRE: in e c5nns s e b £h s ARah b a8 4a 045 87,297,345
Step 2

Mark, either physically or mentally, the digit

immediately to the right of the vertical 1ine........ 87,297,345

4

Step 3

Replace each digit to the right of the vertical

e R SRR S U2 o cx o 5 G e S i T 87,297, | 000
Step 4

Look at the marked digit (in this ease, 3). If it
ie less than 5, simply remove the vertieal line and
what's left is the answer. If it is § or move, in-
erease the number to the left of the vertical line

.‘ by 1, remove the veriical line, and then what's
4 Zefv 1’8 the ansmr........'.'lII.II’I.........‘...... 87’297’000
The key point is that 7,345 is closer in value to 8,000- 7,345 = 658
7,345 - 7,000 = 345
7 thousand than to 8 thousand.
(b) Using the mechanical recipe, place a vertical
line after the digit in the millions=place and mark
the digit immediately to the right of this lin€.sivereees 8?,|29?,345 {The commas may

4 be omitted)
Replace each digit to the right of the vertical line

Dy RO s s 5. oo, 20 & ok 54058 W ek b RS BN €5 s b WS SR e 87, | 000, 000
Then, since the marked digit is 2 (which is less than

five), simply renove the vertical 1in€.......vvvvvrnvnnne 87, 000,000
The main point is that 87,297,345 1s hetween

87 million and 88 million, but closer in value to

C 87 million.

=% 1!



Solutions for Self-Test 2: Torm A (cont)

3.

{(c) This time we place the vertical line

immediately to the right of the ten-millions

digit.and mark the digit immediately to the right........
Next replace each digit to the right of the

vertical line by O.cevvenns SUeH e} o w8 W VL bl W W e aTal 4 & % 1 6l nia e
Since the marked digit (7) is greater than 5,

increase the number to the left of the vertical line

by 1 and then remove the vertical line......cieaaa.
So the answer is 90,000,000,

Again, the key is that

counting by ten-millions, 87,297,345 is between the

8th multiple of ten million (80,000,000) and the Qthmulti-

ple of ten million (90,000,000); but closer in value
to 90,000,000,

4,

Using = to indicate that we've rounded off to

the nearest thousand, we have:

44,905 = 45 thousand or 45,000

19,844 20 thousand or 20,000

20,009 = 20 thousand or 20,000
Hence:
£4,905 + 19,844 + 20,099 =

4 + +
45,000 + 20,000 + 20,000

[= 85 thousand]
-
This has too many digits for the calculator, so we have
to do it the "long" way. But the rounding-oft

procedure helps us to guard

8|7,297,345
1\

8|0, 000,000
¥
¥
'

9 0,000,000

Special Case:

If you happen to be exactly
half way between the two
eonsecutive multiples, use
your owm discretion. For
eaxamle to the nearest
thousand, 8,500 is either
8,000 or 9,000,

44,[305 becomes 45,000

19,|f44 becomes 20,000

20, |009 becomes 20,000
+

44
£ 20
+_20
85

O

O

O



Solutions for Self-Test 2: Form A (cont)

5. (cont)

‘against "preposterous" errors. This time we'll
let = mean that we've rounded off to the nearest
trillion. We get:

4,786,237,942,854 = 5,000,000,000,000

9,237,421,837,078 = 9,000,000,000,000
2,900,001,989,976 = 3,000,000,000,000
2,199,873,956,837 = 2,000,000, 000,000

19,000, 000,000, 000

This tells us that whatever the correct answer is,
it should be "reascnably' close in value to 19 trillionm.
6.
In vertical form with the powers of ten present,
the problem locks like:

ten-thousands thousands hundreds tens ones
3 2 2 3

<::;(-) 8 9 i 6

Since we can't take 6 ones) from 3 (ones), or 4(tens)
from 2 (tens), or 9 (hundred) from 0 (hundred) or
8 (thousand) from 2 (thousand), we have to "borrow".
That is, we exchange a ten for 10 ones; a hundred for
10 tens; a thousand for 10 hundreds, and a ten-thousand

for 10 thousands. This sequence of steps leads to:

ten—-thousands thousands hundreds tens ones
s He el 2 2 3
2 e o SO 2 3
2 i e e 1 ) 2 3
2 11 9 e 1 3
2 B3 9 IT -~ ™13
=) 8 9 & 6
2 3 0 7 7

and we see that the answer is 23,077.

If the place values are not present, then the

4,786, 237,042,854 becomes
B

5, 000, 000,000,000
and 8o on.

Don't be eonfused by the
wording of the problem.
382,023 and 8,946 are each
numbers. Their difference
ig8 one number. We want that
We want to know what that
number is, expressed in the
language of place value.

The first five rowe are
paraphrases of the minuend.

Again, we don't have to
write the 0 in the hundreds-
place. But in the nexti sitep
we do--so ve might as well
inelude it as a reminder
here,



Solutions for Self-Test 2, Form A (continued)

6. (cont)

previous steps take on the form:

In either form we've rewritten 32,023 as
20,000 + 11,000 + 900 + 110 + 13; that is, 2 ten-thousands,
11 thousands, 9 hundreds, 11 tens, and 13 ones.

7.

This is simply another way of stating the previous
problem. Namely, 32,023 - 8,946 means the same thing
as saying to subtract 8,946 from 32,023,

8.

This, too, is another way of restating Problem 6.
But this emphasizes the connection between addition
and subtraction.

The main point here is that 32,023 - 8,946 means
the number we must add to §,946 to get 32,023 as the
sum., If we use the change-making method we get:

Start with..."....... 8,946

Add i cvs s o alstelerelele 7
£O el cvsancosanaaans (U959
Add. o vieeis aeniainiais v aate as 70
£0 gt i svnnaarasans 9,023
AQd . 2o o sin"e 5 latelatelatatare s lalatAd DL
O ROL o xvreaiansennnoc didsDED
Add..... PRI cesseses 20,000
€O FeLvvennir S S N Cr 32,023

So altogether, we've added:
20,000 + 3,000 + 70 + 7, or:

23,077

-5G2.16~-

In fact, if you did problems
6 and 7 correctly but got
problem 8 wrong, it means
that you can perform the
"subtraction operation” but
that you don’t fully under-
stand what it means.

You should feel free to use
whatever method of sublrac-
tion you prefer. Ideally,
you should try to understand
each method.

-~
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Solutions for Self-Test 2: Form A (cont)
9.
We may perform this subtraction by any of the

previously discussed methods. For example:

(1)

8 2 =
7 |10 2 =
7 9] 10 2 =
7 9 9110 2 =
7 g g 9] 12
=) 2 4 8] 1 7
5 S 1 8 5 = 55,185

(ii) Ve cculd do the same as we did in (1)

except that we'll use the borrowing notation:

ro e~
:-gr\o
= a:gr\o

|

9
!
817
T8 5

n
w
U'l\-ll\J

(i11) Next we use the change-making method:

Start with L L L L B B B L B B 24’817

AA@z o v v 5t e iere swwrale’s ale e 5
B0 FBE v nn o nin w0 et e ey O
AdQ =i nan e s asarans aoais &0
O Bl o-aip orateis sins olals Varsts 24,902
Add. s naen ceseditsatsrane 100
to get..coaass RSP R 1 (14 1Y
ot R R R s 5,000
€0, DL viv o wwunn s os vin winiiy 30,002
Add ;e tessssssassnnes 50 000
to get...ccavass e e a s A eE 80 002

lote that regardless of the method we used to do
this problem, rounding off to the nearest thousand will
at least check whether our answer is reasonable

To this end:

80,002 - 24,817 =
30,000 — 25,000

and £6,000 - 25,000 = 55,000 which seens reasonably

close in value to 55,185,

moan avs

Fere we've used the vertical
lines sc that we would not
have to write the name of
each power of ten.

In both (i) aend (i71) we're
rewriting 80,002 as:
70,000 + 9,000 + 900 + 90 + 12

So all in all we added:

3
80
100
5,000
50,000
55, 185

I< we had obtained 65,185 as
ag answver, our est mate
ehould varm ue that we've
made a substantial error.



Solutions for Self-Test 2: Form A (cont)

10,
The main thrust of this problem is to help vou

(i) better understand how parentheses are used as

grouping svmbols and (ii) realize that, unlike in Before you start this prob-
lem it might be beneficial

addition, grouping of terms makes a bip difference to notice that is the paren-
theses are omitted in (a)

when we subtract. and (b) both parts read the

same. Namely:

(a) Recall that everything within parentheses 9,234 - 4,958 - 2,367

is treated as a single number. From a practical
point of view, thies means to do c¢ll the arithmetic
within the parentheses before we do the rest of
the problen.

Since 9,234 - 4,958 = 4,276, we have:

(9,234 - 4,958) - 2,367 = This grouping represents
+ what would hapven if you
4,276 - 2,367 saw 9,234 - 4,958 - 2,367"
and did the subtraction in
and since 4,276 - 2,367 = 1,909; we see that the the order the terms appeared
(for example, on a calecula-
answer to part (a) is 1,909. tor). You'd first subtract
4,958 from 9,234 and then
Computational Checks subtract 2,367 from that
g 17 13 3 g answer,
g 2z 7"« £2 77
- 4 g & 8 - 2 3 6 7
4 2 7 6 19 909
(b) Performing the subtraction within the Computational Checks
parentheses first we get 4,958 - 2,367 = 2,591, 8
445 ¢
Hence: -23 67
9,234 - (4,958 - 2,367) = 28 912
¥
9,234 - 2,591 g1
g 2'z 4
Then since 9,234 - 2,591 = 6,h43, the answer to - 25 9 1
6§ 6 4 3

part (b) is 6,643,

-5G2.18-
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Self-Test 2: Form A (continued)

10. (continued)

Tt is not our purpose until later in the course
to apply arithmetic to practical problems. However,
a practical situation may help us distinguish why
order is important.

An Avelication of FPort (a)

You have 89,234 in the bank and you pay a bill
for $4,958. After this you pay another bill for
$2,367. To find how much money you have left,
you first subtract 4,958 from $9,234, and then
from this amount (your balance), you subtract
$2,367. That is, you're subtracting $2,367
from the answer you got when you subtracted
$4,958 from $9,234.

An Appliecation of Part (b)

Your goal is to build your bank account
up to $9,234. You already have $4,958 in the
account. An unexpected expense of $2,367 occurs
and vou pay it. To find out how much money you now

need to fulfill your goal, you first subtract

$2,367 from $4,958 to find out how much money you still

have in your account.

Then you subtract this amount from $9,234. That
is, you want the amount that must be added to
(84,958 - $2,367) to give $9,234 as the total (sum).

Comparing these two applications we discover a

very important point that will play a major role

That 18: $9,234 - $4,958

Symbolically:
(89,234 - $4,958) - 82,367

In swmary, you've computed
49,234 - (24,958 - $2,367)
(i.e, first subtract $2,367
from $4,958. ‘Then subtract
thiie answer from $9,234.)



Solutions for Self-Test 2: Form A (concluded)

10. (concluded)
in the rest of our course. Namely:
While we're not saying that it is easy for
everyoneg to conpute either
(9,234 - 4,958) - 2,367 (i)
& 2,234 - (4,958 - 2,367) (i1)
the fact remains that these are atill only
techniques that test a mechanieal skill.
On the other hand, to be able to analyze
a situation and decide that we have to compute
etther (i) or (i1) to get the correct answer
ig quite another matter. Such applications
require that we be able to read and interpret
properly; and once that's done, we have to be able
to translate the results into the language of
mathematics.
That's why we feel it is crucial that you learn
to understand what we're doing rather than to

memorize it.

For example, in the real-
world no one will ever come
up to you and eay: "Hey,
how much is:

9,234 - (4,958 - 2,367)2?"

But they may well describe

a real situation (such as

we did with our two appli-
cations) in which you'll
have to formulate the arith-
metic problem that has to be
solved in order for us to
solve the problem that was
deseribed,

s e dede e de de e e de et o dfeafe o e e ol e e e de s e de e dedle e de dle e de e e de e e e e e sk ek e e ek ek e e e e e ek e ek Rk Rk Rk ok Rk ok ok

Step 7:
Do Self-Test 2: Form B.
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Self-Test 2: Form B

l.

10.

Add:

461,704
206,813

21,483

Find the sum:
43,234 + 123,806 + 5,082
Round off 92,983,840 to the nearest
(a) thousand
(b) million
(c) ten million

By rounding off each term to the nearest
thousand, estimate the sum:

56,897 + 18,023 + 21,989

By rounding off each term to the nearest
trillion, estimate the sum:

5,299,760,998,778
3,911,345,878,993
4,877,003,994, 345
2,099,998,777,659

Write 84,015 - 9,867 as a place value numeral.

Subtract 9,867 from 84,015.

What must we add to 9,867 to get 84,015
as the sum:

Find the difference:

90, 004
- 32,276

Find the value of:
(a) (8,256 - 3,768) - 1,273

(b) 8,256 - (3,768 - 1,273)

(ANSWERS ARE ON THE NEXT PACE)

-5G2,21-
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10.

(a)
(b)
(c)

(a)
(b)




Answers for Self-Test 2: Form B

e 680,000
2. 172,122
3. (a) 82,984,000
(b) 83,000,000
() 80,000,000
4. 97 thousand (97,000)

5. 16 trillion (16,000,000,000,000)

6. 74,148
7. 74,148
8. 74,148
9. 57,728

10. (a) 3,215
(b) &,761
Kk e dodede ok ke e de sk de e ek R KKK KK KKK AR KK ARARAKIAKAKKAAKKARARRAREERRRS AR SRR Rk hkkkk
If you did each problem in Form B correctly, you may, if you wish,

proceed to the next module. Otherwise continue with Step 8.

Kook Fedddededede R XXX FKFKAARKRKKARIKKARRAAAAAARFARRRRKAARAAKRRRARRARARRARRAARAFARAARR
Step 8:
View the solutions for Self-Test 2: Form B on Videotape Lecture 28S.
Pay special attention to the solutions of those problems for which
you failed to get the correct answers. Feel free to rewind the tape
at any time to restudy any problems that give you difficulty.

Step 9:
Do Self-Test 2: Form C
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Self-Test 2: Form C ANSWERS :

, 1,2
- 203,421
&51343
2 Find the sum: 2.

52,347 + 236,144 + 9,062

3. Round off 78,123,925 to the nearest: a,
() thousand (a)
(b) million (b)
(c) ten million (c)
&4, By rounding off each term to the nearest 4.

thousand, estimate the sum:
21,086 + 31,944 + 43,802

5. By rounding off each term to the nearest 5.

trillion estimate the sum:

6,945,234,876,256
7,823,999, 564,954
5,099,998,678, 679
c::‘ 3,234,566,987,365

6. Write 72,011 - 6,789 as a place value numeral. 6.

. Subtract 6,789 from 72,011. 7.

8. What must we add to 6,789 to get 72,011 8.

as the sum?

9. Find the difference: 9.

70,006
- 13,259

10. Find the value of: 10.
(a) (6,213 - 3,837) - 1,256 (a)

(b) 6,213 - (3,837 - 1,256) (b)

O
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Answers for Self-Test 2: Form C

1. 770,000
2. 297,563
3. (a) 78,124,000
(b) 78,000,000
(c) 80,000,000
4. 97 thousand (97,000)

§. 23 trillion (23,000,000,000,000)

6. £5,222
7. 65,222
8. 65,222
9. 56,747

10. fa) 1,120
(b) 3,632
L T T e T e e e e e e e
THIS CONCLUDES OUR STUDY GUIDE PRESENTATION FOR MODULE # 2.
HOPEFULLY, YOU WILL NOW FEEL READY TO BEGIN MODULE #3.

HOWEVER, IF YOU STILL FEEL UNCERTAIN OF THE MATERIAL IN THIS MODULE YOU SHOULD
CONSULT A TEACHER, A FRTEND, OR A FELLOW-STUDENT FOR ADDITIONAL REINFORCEMENT.
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