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PREFACE

This volume is one of a set of 18

that form a complete course

in

ALGEBRA LEVEL ONE

The volume has been structured

in a multiple choice question-answer format,

with the pagination scrambled

and

is to be used in conjunction with

a program control console

utilizing

punch card input.

It is one exhibit in the demonstration of a model

developed under the direction of

the U.S. Department of Health Education and Welfare

Project 8-0157

at the

New York Institute of Technology

Westbury, New York
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VOLUME 7

This volume covers the following material
as shown in this excerpt from the Syllabus:

REFERENCE BOOK SECTION

SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES

1 Product of powers 6-3 7-3 4-2

7-4

Power of product 6-4 7-4 4-2
11-3

Multiplying Polynomial 6-5 8-3 8-4

by monomial 8-4

3 Multiplying polynomial
by polynomial

6-6 8-5 8-4

4 Problems about area 6-7 10-11 11-4

5 Quotient of powers 6-9 7-5 4-3

7-6
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READING ASSIGNMENT

VOLUME 7

Before you begin to answer the questions in this STUDY GUIDE you should
read the pages indicated.

SEGMENT FROM PAGE TO PAGE

1 203 206

2 206 208

Modern Algebra Book I

3 209 210 Dolciani, Berman and
Freilich Houghton

4 211 215 Mifflin, 1965

5 215 221

Read EVERYTHING contained in these pages.

EXAMINE every illustrative problem

Write in your NOTEBOOK:

1) Every RULE that has been stated
2) Every DEFINITION that has been presented -

3) Solve at least ONE PROBLEM of each type covered
in the lesson.

If you wish additional information
for enrichment purposes consult:

Algebra I

Dodes ar4 Greitzer-
Hayden Book Co., 1967

You will be given additional notes at various places in the STUDY GUIDE.
These, too, should be entered in your NOTEBOOK.



HOMEWORK
QUESTION NO. PAGE NO.

HOMEWORK ASSIGNMENT

VOLUME NO. 7

BOOK: 597 DRES S LER

IPLE NUMBER MBO REFERENC

E

1 204 2 , 5 07110

2 204 9 , 13 07110

3 204 21 , 31 07110

4 205 6 , 11 , 13 07120

5 206 8 , 16 , 22 07120

6 207 (B) 2 , 7 , 8 07210

7 207 (B) 10 , 11 , 13 07210

8 208 1 , 3 , 5 07219

9 210 - 7 , 9 07310

10 210 15 , 17 , 21 07310

11 210 23 , 25 , 29 07310

12 210 33 , 39 07310

13 212 3 07420

14 212 6 07420

15 212 8 07420

16 21.3 13 07420

17 217 16 , 18 , 23 07510

18 218 3 , 9 , 13 07510

19 218 16 , 18 , 19 07510

20 218 21 , 23 , 24 07510
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GENERAL INSTRUCTIONS

Ask your teacher for:

PUNCH CARD
PROGRAM CONTROL
ANSWER MATRIX

When you are ready at the PROGRAM CONTROL

Insert the PUNCH CARD in the holder
Turn to the first page of the STUDY GUIDE
Read all of the instructions
Read the First Question

Copy the question
Do your work in your notebook
Do all of the computation necessary
Read all of the answer choices given

Choose the Correct answer
(remember, once you've punched the card
it can't be changed)

Punch the card with the STYLUS

Read the instruction on the PROGRAM CONTROL
(it tells you which page to turn to)

TURN TO THAT PAGE:

If your choice is not correct you will
be given additional hints, and will be
directed to return to, the question and

to choose another answer.

If your choice is correct then you will
be directed to proceed to the next ques-
tion located immediately below, on the

same page.

If you have no questions to ask your teacher now,
you can turn the page and begin. If you have
already completed a SEGMENT turn to the beginning

of the following segment;

CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS



Volume 7 Segment 1 begins here:

Obtain a PUNCH CARD from your instructor. In addition to the other
identifying information that must be furnished by you, you are
asked to punch out the following:

COLUMNS 48 and 50 3 1 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 0 7 (Volume Number)

66 and 68 0 1 (Segment Number)

Your READING ASSIGNMENT for this Segment is pg: 203 206

You will now be asked a series of questions to draw your
attention to the more important points.

Question 1

In the expression 5x
2

, recognize which symbol is the base, and which

is the exponent; and select the correct statement.

(A) 5 is the base and 2 is the exponent.

(B) "x" is the base and 2 is the exponent.

(C) 2 is the base and 5 is the exponent.

(D) 5 is the exponent and x is the base.

We don't agree. The expression contains only one variable,

Surely, the expression contains different powers of "x" , but as

long as you see only one letter in the polynomial; the expression is a

polynomial in only one variable.

Return to page 6 and try question 2 again.

VII
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1

We don't agree.

The rule for multiplying quantities which have the same base is to keep

the base and add the exponents.

a b a+b
x x = x

If you examine your choice, you will notice that the exponents are

multiplied.

Return to page 30 and try question 4 again.
1

2

This chOice is correct.

Now proceed to question 10 which follows:

Question 10

Apply the proper principle and select the correct answer to the

question: ( - 4a ) 3 equals ?

(A) 12a
3

(B) -64a
3

(C) 64a
3

(D) -12a
3

VII



Wrong answer.

When a power is raised to a power, the powers are multiplied. Thus

for example, ( x
2

)
7

= x
14

. Note that the 7 and 2 were

multiplied. It would be a good idea for you to write this rule down

in your notebook.

x
a

)
b

x
ab

Return to page 31 and try question 7 again.
1

3

1

3

2

We don't azrc:e. The expression you selected, namely 5a
2

is a

monomial. A monomial is an expression consisting of one term. It

may help you to remember this if you think of the word monocle, an

eyeglass for one eye.

Return to page 135 and try question 1 again.
2

VII
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The exponent 'a" is 1 ; the exponent of the letter

"b" is 2 an exponent which is wri' 'Lo its

right and above. When there is no visible exponent, it ans that

the exponent is 1 .

Return to page and try question 2 again.

2

This choice is correct.

Now proceed to question 3 which follows:

uescion 3

Recognize each of the following 4 expressions and select the letter

which labels the true statement.

22
( 1. ) a

2
- b

2
. (II.) alb. (III.) a

2
+ ab + b

2
. (IV.) x Y

70

(A) I and II are monomials

(B) I and IV are binomials

(C) II is a monomial and IV is a trinomial

(D) I is a binomial and III is a trinomial

VII
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1

When we multiply 2 quantities having numerical coefficients, these

coefficients also have to be tiplied. Thus, for example, in

multiplying 9x
2
y and 4xy , the 9 and the 4 must be multiplied,

thus making the coefficient of the product equal to 36 .

Return to page 35 and try question 5 again.
2

This choice is correct.

Now proceed to question 11 which follows:

Question 11

Apply the proper principle and indicate which letter labels the correct

answer to question, ( -4b
3

)
2

equals?

(A) 8b
6

(B) 16b
5

(C) 16b
6

(D) -16b6

VII

5

2



When a product of 2 quantities is raised to a power, each of the

quantities is raised to that power. Thus, for example, ( kl )
3

means

that both and 1 are raised to the third power. (. rst )
4

means

that 4, t are each raised to the fourth power.

Return to page 36 and try question 8 again.

2

This choice is correct.

Now proceed to question 2 which follows:

Question 2

Recognize which of the following expressions is a p-lynomial in three

variables, and select the letter which labels the correct statement.

(A) x
3

5x
2

+ 6x

(B) ab + be + ca

(C) a2 + b2 + a2b2

(D) x
3
y
3

VII
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1

The rule for multiplying quantities having the same base is:

maintain the base and add the exponents. Since a
7

. a
2

really

means a.aaaa.aaa a = a.aaa.a.a a.a.a

7 2 9

Thus, a
7

a
2

= a
7+2

= a
9

. Note that the base "a" was

maintained, and the exponents 7 and 2 were added. You, of course,

realize that a letter written without an exponent means that the

letter has the exponent 1 .

Return to page 37 and try question 3 again.
1

2

The commutative property is a property of order. Thus, the commutative

property of multiplication states that the order in which two factors

are multiplied does not affect the product. We say ab = ba for all

"a" and "b".

Return to page 11 and try question 4 again.

2

VII
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When multiplying quantities with the same base, the exponents are

added. This rule applies when the exponents are letters as well as

when they are numbers. Thus, for example,

2k-3 3k+7 2k-3+3k+7
Y y

5k + 4y

Return to page 38 and try question 6 again.
1

choice is correct.

proceed to question 12 follows:

-)(f.. ion 12

Apply the proper principle and _ndicate which letter labels the correct

answer.r to the question, ( -2xy )3 equals ?

(A) -8x
3
y
3

(B) 8x
3
y
3

(C) -6x
3
y
3

(D) 6x
3
y
3

VII



9

1

When a power is raised to a power, the exponents are multiplied. The

fact that an exponent is a letter instead of a number, does not change

this rule.

Return to page 17 and try question 9 again.

2

2

Please write down the following into your notebook. The distributive

property states: if an indicated sum is to be multiplied by a number,

each addend must be multiplied by that number.

For example,

a(x + y) = ax+ay.

Return to page 22 and try question 5 again.

2

VII
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1

This choice is correct.

Now proceed to question 13 which follows:

Question 13

Determine which cf the following statements is co, -or

the appropriate letter.

(A) 5
3

+ 5
3

5
6

(B) 5
3

+ 5
3

= 10
3

(C) 5
3

+ 5
3

= 10
6

iub

(D) none of the above statements is correct.

10

2

This choice is correct.

Now proceed to question 6 which follows:

Question 6

Apply the proper principle and indicate which letter labels the correct

,

answer to the product: -9(a2 - 2ab).

(A) -9a
2

l8ab

(B) -9a
2

+ l8ab

(C) -9a
2

7ab

(D) -9a
2

+ llb



Good. You made the right choice. The expression ( a
2

- b
2

)

contains 2 terms, and is therefore called a binomial.

expression ( a
2

+ al)

0

h ) collis three terms and is

therefore called a trinomial.

Please go on to question 4 below.

Question

Recognize the property which enables you to state that 5(x + y) =

5x + 5y , and select the correct letter.

(A) the commutative property of multiplication

(B) the associative property of addition

(C) the whole is equal to the sum of its parts

(D) the distributive property

VII
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1

The terse L ft etter (or number) exponent is

written. It is the number which is multiplied. Thus, for example,

in the expression, 3a
5

, the base is the letter "a," and the

exponent is 5. a
5

means a,aa.a.a ; 3a
5
means 3 aaaaa.

Similarly, in the expression 7
4

the base is the number and

the exponent is 4. 7
4
means

Return to page 1 and try question 1 again.

1

12

2

ID order for an expression to be a polynomial in 3 variables, it is

necessary that exactly 3 different letters appear in the expression.

Return to page 6 and try questn 2 again,

2

VII



When multiplying 2 quantities with the same base, you add the

exponents. You were right in adding the exponents of a , but when

it came to the exponents of b , you multiplied then. It is quite

probable that you were not sure of the rule just stated above. Don't

you think that it would be a good idea to write this rule down in your

notebook ?

a b a+b
x . x = x

Please return to page 30 and try question 4 again.
1

13

1

. 13

2

When a product of 2 quantities is raised to a power, each of the

quantities is raised to that power. Let us illustrate this with a few

examples:

( -5r)
3

means ( -5 )
3

r
3

( 7s )
4

means ( 7 )
4

. s
4

Return to page 2 and try question 10 again.

2

VII
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1

When a power is raised to a power, the exponents are multiplied, and not

added- You don't seem to be sure of this rule, since, in one part of

the question you multiplied the exponents, and in the second part, you

added them. Please write this rule down in your notebook.

xa )b xab

Return to page 31 and try question 7 again.
1

14

2

A monomial is an expression of one term. The one term may consist of

the product of many letter, thus, 5a2b3c7 is still a monomial, even

though it is made up of the product of 4 quantities.

Return to page 135 and try question 1 again.
2

VII
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1

We don't agree. The letter " y " has no visible exponent. When this

is the case, it means that " y " has the exponent 1.

We do the same with coefficients. When we write x + 2y , we really

mean 1(x) + 2y.

Return to page 45 and try question 2 again.
1

15

2

Wrong answer.

A monomial is an expression consisting of only one term. Thus

5xy, -3x
2

, 7/3 , are each monomials. However, once a plus or

minus sign exists between terms, the expression is no longer a

monomial. Thus, for example, x - y , and 5a + 3b - 9 are not

monomials.

Return to page 4 and try question 3 again.
2

VII
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1

In this problem 11 is multiplied by a
2

. You remember that a

letter written without an exponent means that the letter has the

exponent 1, Thus, when you see a product like (xy) (x
2
y
3
), you

should immediately think of xy as x
1
y
1

.

Return to page 35 and try question 5 again.

2

16

L

Wrong answer.

When a term like 5x
2
y is enclosed in parentheses, and raised to a

power, each member of the term must be raised to that power.

For example, ( 5x
2
y )

3
means 5

3
, times ( x

2
)
3

, times y
3

.

Return to page 5 and try question 11 again.

2

VII
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1

Good. You made the correct choice. When the product of 2 or more

quantities is raised to a power, each of the quantities is raised to

that power, Thus, (xy)
4

means that both x and y are raised to

the 4
th

power.

Hence, the correct answer is

44
x y

Proceed to question 9 below.

17

Question 9

Apply the proper principle and indicate which letter labels the correct

statement.

(A) (r
3
)
2a

= r
6a

(B) (r
3

)
2a

= r
3+2a

(C) (r
3
)
2a

= r
5a

(D) (r
3
)
2a

= r
6+a

VII

2
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1

When a letter is written without an exponent, it means that the letter

has the exponent 1. Thus, the expression xy
5

really means x
1

y
5

You are probably thinking to yourself, why don't they write the

exponent 1 , and avoid the problem of remembering that a letter

written without an exponent means the exponent is 1 ? Can you think

of a good reason ? I suppose that a good reason is common usage. For

example, when you say a dollar, you mean 1 dollar. Similarly, when

you say a letter " x " , you mean lx
1

Return to page 37 and try question 3 again.

1

18

2

Incorrect.

The associative property is a property of grouping.

That is, the way in which factors are grouped does not affect the

product. We say a(bc) = (ab)c for all a, b, and c.

Return to page 11 and try question 4 again.

2

VII
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1

That's an incorrect choice.

You were probably hasty in your choice of the answer.

You know that (a + 1) + (a - 1) does not equal 0.

Just to make sure, return to page 38 and try question 6 again.

1

19

2

Incorrect.

Each of the members of the term in the parenthesis is raised to the

third power. When a negative number is raised to an odd power, the sign

of the result is negative.

Return to

VII

tL Lion 12 again.



When multiplying quantities with the same base, the exponents

is rule applies when the exponents are letters as well as wh-z::.

numbers. The nice thing about this rule is that it has no ep-

11S

In other words, if you are asked to calculate:

a b.
x . x

then the answer would be:

a a+b
x . x = x

lease return to page 38 and try question 6 again.
1

D

Je don't agree.

Is it possible that you forgot how to multiply quantities with the =:e

base ? This illustration should refresh your memory.

x
3
y (3x + 4y) = 3x

4
y + 4x

3
y
2

Note that when we multiply quantities having the same base, the

exponents are added. Also note that a letter written without an

exponent, means that the letter has the exponent 1 .

lease return to page 22 and try question 5 ac a.

2
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1

orrect. When is raised t: 7,ow-er, thc: exponents are

litiplied. Did make a careless 7 aka by saying that the

product of 3 and 2a is 5a ?

Return to page 17 and try question 9 again.
2

21

2

:ou fell for an obvious trap. The rule for adding exponents applies

or:-.y when we are multiplying quantities with the same base. In this

question we have 5
3
plus 5

3
, and the above rule does not apply.

You are probably asking yourself this question: if we have no rule,

how do we get an answer? We just have to resort to actual computation.

Note that:

5
3

+ 5
3

= 125 125 = 250.

Re L "11 page 10 at. 4Gest_oci 3 affair.

1



2

1

;ood. You clade the c..-Dr-7,, :.:Dice.

-e distributive property e afe abLe to say

5 (x + y) = -T 5y

e go on to C.7 next clutLon below.

:fon 5

the proz.r. 7-rinciple and indicate th-e ulorract answer to the

3a =2 + 5).

(.:L_ 3a
3

-1- 5

(BI 3a
3

L5a

1C) 3a- 15a

J) 3a
3

8a

VII



2_

The small number to the right and = :he e:Toment. The letter

which has the exponent to its righ: is the base. The number

in front of a term, in this case, 7he 5 is called the co-

efficient- Thus, for example, in

8 a
5

we note that 8 is the coefficts:.c:

"a" is the base

5 is the exponet-

Return to page 1 and try questica. again.

1

23

It is possible that you are confusta: the power to which a variable is

raised with the number of variables _c an expression. Let us try to

clear this up for you. A variable a Ia=r used to represent an

unspecified element of a set of numCers. =o determine the number of

variables in an expression, we coml-. tha number of different letters

that appear in the expression under cons-iaamaticm.

Please return to page 6 and try ques-Jti:m 2 again.

2

VII
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wrong sver.

1.:herl 7iply= 2 quantimieE. 7:avi t±e ame base, fie s

ar a no: molplied.

Thus f:. :73 x4 = x3+4 . you will have :n use rule

very cf-7.1 yf-fx future worra- is it would be a food for

you to w:-ite it 7_nto your notetock.

a t
x. z

Please return to page 30 and try 7::±Etio:7_ 4 again.
1

:7,00rrect.

In the expression (-4a)
3

, Ulf number -4 is also :7.7:msed to the -d

power. Furtn.armmre, the produc: of memative Tu_m=it es is a

positive quaf_loity, and the proOmmt of positive aad neg: tive qt.intit:

is negcine. I wonder whether vm,J1 n ::ame a ru.. for ::ne sign cf a

number- raised to odd power . DE cow:-,se you can a magat_ve nunoer

raisea to an dd power has a net 7e . "

iw.Please return to page 2 and. try es t 10

2

VII
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1

-ng a7,swer.

7.11,-, rule is:

a pmter is rais to a pow-er,

exTonencs arE

You s'ould know

2.
(x ) is ---7hort way of _Litt x

9
- x2 x2- x

2

which aqui . = x10 .

yo- see the rea -oning behind the ru_ ?

Please return to 7a.te 31 and try Tuestion 7 again-

1

2

mummial is _. axp=ession one text_ The expression - 3a
3
b

-on' st--Fta 177=diact of 3, a
3

, an b. A continued product cf

army .;:ntities is still a single -erm. In order for a=n

l.:pre-sIL,:- 1°7 be a monomial, it mast consist of a number of terns

or minus signs. 711.:s, for example, 3x 5y is not

a moaomial.

Please return to 77.8.,T,,,e 135 and try -;:ion 1 again.

2
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1

The ex-1 as only t the letter ran= to which it is written.

Thus, _bay :ter nh" is raised In the. second power. Since

-here _E nc i. e exponent next to rne lenrer "a" , it means that

F=4" is raiser to the first power.

Please return to page 45 and try questic= 2 again.

26

2

7
aaL wrong. It is nr-aa (E, - :-) is a

nomf_ Lut
2
v
2

a binomial ? :=mine the t a ezTressions
70

=Ice in what :ay they are different.

Please return to Dame 4 and try caesticm 3 again.
2

VII



Wrong answer. You are multiplying exponents when you should be adding

them Remember the rule: WlUen two quantities with the same base are

mul7i-pited, the emponemts are added.

a
x . x

xa-Fb

Please return to page 35 and try caues-zfom 5 again.

97

1

27

2

This answer choice is wrong. When raising a power, the exponents are

Please return to page 5 and try thLi question again.
2

VII
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1

There is a difference between ( Ny and xy
4

. The expression with

the parenthesis means that both " x " and " y " are raised to the

4th
4 power. The second expression without the parenthesis means that

only " y " is raised to the 4
th

power. You see, the exponent only

applies to the letter next to which it is written.

Please return to page 36 and try question 8 again.

1

28

2

The mistake you made has to do with the rules for multiplying signed

numbers. We are sure that you remember that the product of two

negative quantities is a positive quantity. See if you can spot your

mistake.

Please return to page 10 and try question 6 again.
2

VII
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1

The rule for multiplying two quantities having the same base is to add

the exponents. Your mistake was that you multiplied them in the first

part of the question. Since you did choose the right answer to the

second part of the question, the error may be due to an oversight on

your part. Please be more careful.

Please return to page 37 and try question 3 again.

1

29

2

We don't agree.

It would be helpful for you to study the various algebraic properties,

such as, the commutative, associative and distributive properties. You

should put these facts into your notebook.

Please return to page 11 and try question 4 again.

2

VII
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1

This choice is correct.

:ow proceed to question 4 which follows.

Question 4

Apply the proper principle to the product (a
2
b
3

) (a
5
b
4
)

and indicate the correct answer.

(A) a
7
b
7

(B) a
10

b
12

(C) a
10

b
7

(D) a
7
b
12

30

2

Each member of the term (-2xy) is raised to the third power. You

did not raise 2 to the third power. You know that a number raised

to the third power means the continued product of this number 3 times.

Please return to page 8 and try question 12 again.

2

VII



31

1

This choice is correct.

proceed to question 7 which follows:

,:uestion 7

.ply the proper principle and indicate the correct simplification of

h_7th expressions

I. (a
3

)
5

II. (x
2

)

7

(A) I. a
8

(B) I. a
8

(C) I. a
15

(D) I. a
15

II. x
9

II. x
14

II. x
14

II. x
9

31
2

The distributive law states that every term in the parenthesis should

be multiplied by 3a. We are sure that you don't want to be a law

breaker.

Return to page 22 and try question 5 again.
2
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1

When a power is raised to a power, the exponents are multiplied. We

feel sure that you know this rule, and you didn't mean to choose

6 + a for the exponent.

Please return to page 17 and examine the choices carefully, and
2

select another letter.

32

2

This is not correct.

Simple computation would have shown you that 5
3
+ 5

3
= 250.

while 103 = 1000.

Return to page 10 and try question 13 again.
1
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1

Sorry, that is not correct, Suppose that instead of using letters "y"

and "m" to represent years and months, we used numbers. Here is the

same problem restated with numbers.

One boy is 3 years and 5 months old. His brother is twice that age.

How old is his brother?

Clearly, in doubling the boy's age, you must double both the years

and months. Thus, the brother's age is

2 (3 years + 5 months) = 6 years and 10 months.

Please return to page 56 and try question 7 again.
1

33

2

You overlooked the fact that a negative quantity multiplied by a

positive quantity is negative. We are sure that you remember the

rules for multiplying signed numbers. In any event, it would be a

good idea to check whether you have these rules written down in your

notebook. If they are not written down in your notebook, please do so.

Please return to page 64 and try question 8 again.

1
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1

This is a wrong answer.

The number 5 is a coefficient. The exponent is the number which is

written smaller, to the right and above the base x . The 5 is not

affected by the exponent; 5 x
2

means 5(x
2
).

Return to page 1 and try question 1 again.
1

34
2

This choice is correct.

Now proceed to question 10 which follows:

Question 10

Apply the proper principle and indicate which of the statements is the

correct answer to the product, 5p
2
r(2p - 3pr

2
+ 7pr), by selecting the

right letter.

(A) 10p2r
15p2r2 35p2r

(B) 7p
3
r + 2p

3
r
3

+ 12p
3
r
2

(C) 10p3r - 15p3r3 + 35p3r2

(D) 10p3r - 15p3r3 + 12p3r2

VII
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1

Very good. You made the correct choice. By the associative law of

multiplication, (a
2
b
3

) (a
5
b
4

) can be written as (a
2
a
5
) (b

3
b
4
).

Now in each parenthesis, you have the product of two quantities with

the same base. The rule for multiplying quantities with the same base

is to maintain the base and add the exponents,

a b a+b
x " x = x

Thus, the correct answer is a
7
b
7

.

Please go on to question 5 below.

Question 5:

Apply the proper principle and indicate which of the following is the

correct answer to the product (4a
2
b
4

) (7ab
3
).

(A) 11a3b7

(B) 28a
3
b
7

(C) 28a
2
b
7

(D) 28a
2
b
12

VII
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1

This choice is correct.

Now proceed to question 8 which follows:

Question

Apply the proper principle and indicate which of the following is a

correct statement.

(A) x
4
y

(B) (xy)
4

= x
4
y
4

(C) (xy)
4

= xy
4

(D) (xy)
4

= x
5
y
5

3:

WE 't agree. When the product of 2 or more quantities is raised

tc power. each of the quantities is raised to.that power. You

4;:r A therefore raise -4 to the third power.

Return to page 2 and try question 10 again.
2

VII



This choice is correct.

Now proceed to question 3 whirl follows:

Question 3

Apply the proper principle and cc the letter where both statements

are correct.

(A) x3- x
4

= x12 (B) x3..x4 = x7

k
3

= k
3

k ,k
3

= k
3

(C) x3- x4 = x12 (D) x3- x4 = x7

k k
3

= k
4 kk3

= k
4

You were right in saying that LI,-b is a monomial,

but what about x
2
y
2

70

It is an expression consisting of the product of quantities with no

plus or minus signs.

Return to page 4 and try question 3 again.

2
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1

This choice is correct.

Now proceed to question 6 which follows:.

Question 6

Apply the proper principle and indicate the letter give Lw

correct statements.

n n+3 n
2

E 1+3
x x x 3n x.

af_ a-1 2a a- a-1 0
y = v IV. y 'Y = y

(A) I and IV

(B) II and IV

(C) II and III

(D) I and III

38

2

When a quantity is squared, it means that the quantity is multiplied by

itself, You therefore have the product of 2 negative quantities, that

is, (-4b
3

) (-4b
3
). It is always nice to have a rule. Suppose that a

negative quantity is raised to an even power, what will the sign of the

result be? You know the answer. Let us say it together. When a

quantity is raised to an even power, the sign of the result is positive."

Please return to page and try question 11 again.

VII



Thee xression
4

: is really a short way of writing (xy) (xy)

(no (xy). Note that in each of tIm parentheses, "x" and fty"

raisf,y5 to the first power. Nom you do remember the rule we

learned for multiplying quantities with the same base? Prove it by

returnin to page 36 and choosing' :he correct letter.
1

39

1

.

39

2

Wrong, wrong answer.

The reason that we wrote the word "wrong" twice is that you made

2 mistakes. In the first place, when 9 is multiplied by 2 , the

product is not 7. In the second place, when a negative quantity is

multiplied by a negative quantity, the product is not a negative

quantity. Please be more careful.

Return -o page 10 :and try question 6 again.
1.
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4 )

:ou did all the difficult wonworl correctly, but ycu made a mistake in

signs. A negative quantity m,ltiplied by a negative quantity Ls a

:lsitive quantity. Thu , ( -.3x ) (-30xy2) should have a plus sign

71 front pf it.

Return tc page 68 and try question 9 again.
1

40

2

Descending powers of a variable means that the powers to which the

variable is raised decreases with each succeeding term. Thus, for

example, the expression y
13

+ 7y
5

- 24y is written in descending

powers of the variable y

Return, to page 76 and try question 2 again.
2
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1

This choice is correct,

Now proceed to question 21 which follows

Question 11

Apply the proper principl.z. to perform the indicated operation and select

the correct answer:

3xy (x + y) - (y -

(A) -2x
2
y 5x

3
+ 3x

2
y

(B) 3xy 5a2

:C) 3x2y + 3xy? - 5x2y + 5x3

CD) 3xy
2
+ 5x- 2x

2
y

41,

2

Ea-h of the members of the tar= in the parmnthesis is raised to the

third power. Note that (-2r means (-2) (-2) (-2). Remember

that the product of an odd number of negative quantities is a negative

quantity.

Return to page 8 and try question 12 again.

2
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2

Very good. You made the correct choice. If a manufacturer produces

x + 10 ) dresses and makes a profit of $5 on each dress, then the

toal prpfir he makes on the dresses is the product of

5(x + 10) = 5x 50, Similarly, if he produces (2x 3) sweaters

and makes a profit of $2 on each sweater, the total profit he makes on

she sweaters is 2(2x - 3) = 4x 6. Finally, the total profit from both

dresses and sweaters is 5x + 50 + 4x -6 = 9x + 44.

P)eas'e go on to question 14 below.

42
2

Question 14

You have a multiplying machine that the most it can handle is the

product of two 4 digit numbers. Propose a procedure you could use

t-7, find the product of 17328 and 3415 on your machine. Which of

f.:)Ilowing is the procedure you adopted ?

(A) 1 gave up; it can't be done on my machine.

j)) The product can be written as 3415(8664 + 8664) and my machine

can do this.

I made the machine multiply 3415 by 10,000, then multiply

3415 by 7328, and added the two results.

(D) I multiplied the numbers without using the machine; it was much

easier that way.

VII
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1

We don't agree.

The dist:race that an object travels'equals the product of the rate and

the time it travels. Thus, for example, if a car travels 70 miles an

hour for 2 hours, the distance it will cover is

(70) (2) = 140 miles.

Each expression for the rate must therefore be multiplied by the time

in order to obtain the total distance.

Return to page 47 and try question 12 again.

2

43

2

We don't agree. Treat this question as a product of two binomials.

Use the Distributive Law: (a+b) (c+d) = a(c+d) +b(c+d)

and combine the answers.

Return to page 49 and try question 3 again.

1
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1,1F.11 dr:,114,. You made the correct choice. Let us work together and

examine each of the other choices.

5' does not equal 5
6

because the rule for adding exponents

applies only when we have the product of quantities with the same base.

e3 ' 53 does not equal 103 because when you add two like quantities,

u get 17wie that quantity; thus, 5
3
+ 5

3
= 2(5

3
) = 250.

5 :-annot equal 10
6

since two mistakes are made; namely,

expone'nts were added in a problem of addition, and the base was doubled.

1:iepr.e, your was the right one.

Notebook Instructions

2

You have now finished this Segment. Hand in the PUNCH CARD.

You should have entered in your NOTEBOOK the following
definitions and formulas:

exponent

base = power x
a
x
b

= x
a+b

( x)
odd

(x
a
)
b ab= = x

( x) even
= + (x

a
y
b
)
c

= x
ac

y
bc

You should now be able to complete the following problems from
your HOMEWORK ASSIGNMENT:

questions 1 5

Volume 7, Segment 2 begins on page 135

2
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1

This choice is correct.

Now proceed to question 2 which follows:

Question 2

In the two expressions ab
2

and x
3
y, recognize and select the correct

statement.

(A)

(B)

(C)

(D)

Both "a" and "b" are raised to the

!tall is raised to the first power and

power.

"a" is.raised to the first power and

power.

"a" is raised to the 2
nd

power and

power.

2
nd

"y"

"y"

"y"

power.

is raised to the third

is raised to the first

is raised to the first

45
2

We don't agree.

By the distributive law,

-9(a
2
-2ab) is the same as -9(a

2
) plus -9(-2ab).

Return to page 10 and try question 6 again.
2

VII



Your rhoice is the boy's age, and not his brother's age.

Return to page 56 and try question 7 again.
1

46

2

You made a careless error.

1
You know that --

LT
times 4 is not 16.

Please be more careful.

Return to page 64 and try question 8 again.

1
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exponent means that the letter has the exponent 1. Thus, when you

multiplied 5p2t and 2p, you should have said to yourself, I have to

multiply 5p
2
r
1

and 2p
1

.

Return to page 34 and try question 10 again.
2

This choice is correct.

Now proceed to question 12 which follows:

Question 12

Determine the polynomial which expresses the total distance traveled:

A man travels for 2 hours at (45 + x) miles per hour and 3 hours

at (100 + x) miles per hour.

(A) 145 + 2x

(B) 390 + 5x

(C) 290 + 5x

(D) 145 + 5x

VII



.,merhing that can't be done?

Return to page 42 and try question 14 again.
2

48

2

We don't. agree. A polynomial writtcn in ascending powers of a variable

means that each succeeding term has a higher power of the variable.

Furthermore, a number without a letter next to it is of lower power

than a number with a letter. Thus, for example the number 3 is of

lower order than 3y.

Return to page 60 and try question 1 again.
2

VII



Now proceed to question 3 which follows:

Question 3

Perform the indicated operation and choose the letter that labels the

c:rrect answer to the product,

1
( 5 +

1
) -22 + ) =

1
(A) 10 8

(B) 13
1

(C) 10

(D) 12 -..-.

1

We do not agree. The product of two binomials can be separated into

two products of a monomial and a binomial. Each term of the first

monomial multiplies each term in the second binomial.

For example,

(2m + 3n) (4m + 5n) = 2m (4m + 5n) + 3n (4m + 5n)

Return to page 70 and try question 4 again.

2
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Nol- proceed to question 13 which follows:

Question 13

Determine the polynomial which expresses the total profit made: a

manufacturer makes $5 on a dress and $2 on a sweater. He sells

(v + 10) dresses and (2x 3) sweaters.

(Al 9x + 44 (B) 12x 5

(C) 9x + 56 (D) 3x + 7

50
7

This choice is correct.

Now proceed to question 5 which follows:

Question 5

Apply the proper principle and select the correct answer to the problem

multiply:
3y + 5
2y + 4

(A) 6y
2

+ 20 (B) 6y
2

+ lOy + 9

(C) 6y
2

+ 22y + 20 (D) 6y
2

+ 22y + 9

VII



incorrect- in multiplying pumpers with the same case, the exponeuLs are

adde-L Furthermore, when a letter is written without a visible exponent,

it means that the exponent is 1.

Return to page 68 and try question 9 again.
1

51
2

We don't agree. An arithmetic number such as 7, 15 is of lower order

than a term containing a letter. Thus, for example, 15 is of lower

order than I5a. You will learn later on that a number, say, 15 is

equivalent to that number times a variable raised to the zero power.

In other words, 15 and 15a
0

are equivalent. That is why a number

is said to have a lower power than a letter with any positive exponent.

Return to page 76 and try question 2 again.

2
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U) witcLa pau

e,Tression to obtain the age of the brother, you should double both the

number of years and the number of months.

Return to page 56 and try this question again.
1.

52

2

You did not complete the multiplication. You forgot to multiply the

second term of the first binomial with the second term of the second

binomial.

Return to page 70 and try question 4 again.

2
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Too bad- You were almost right. We are not going to tell you where

you made your mistake. We are just going to mention the kind of

mistake you made. A negative multiplied by another negative is a

positive quantity- We think that you can find your mistake without

help.

Return to page 41 and try question 11 again.

1

53

2

Notice that there is a plus sign between the terms and not a multipli-

-ation sign. We have no rule for adding powers of quantities with the

same base. The rule we have applies only to products. A little arith-

metic may help you arrive at the correct answer to this question. Don't

give up,

Return to page 10 and try question 6 again.

1

VII



142 dcn't agree. I believe that you did not read the question care-

You interchanged the profit made on each dress with profit

made on a sweater.

Return to page 50 and try question 13 again.

54

2

Ascending means going up. When we say ascending order, we mean that

the powers of the variable in question, get larger. Thus, in the

expression x
5

- x
7 + x11

, the powers of "x" are getting

larger. This expression is therefore written in ascending powers of the

variable "x".

Return to page 60 and try question 1 again.

2
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You rade a mistake in arithmetic which we are sure is not

of rct knowin2 a:,3wer, :esult of being too hasty.

q-_estion seems easy, it is a good idea to do the work in

.71,irg, You can always come back and check a written job, but you

RC back and check something that you did mentally.

2

, follow our advice, and try this question again.

55

2

d't. agree- If you replace the letter "y" by the number 2,

1-,e first binomial will equal 11. Similarly, the second binomial

L72 (-11J.3. 25. Surely you can go on from here without any more help.

Return to page 77 and try question 6 again.

2
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Nc7z proceed to question 7 which follows:

Question 7

Determine the correct answer to the following: one boy is "y" yea-:s

and "m months old. His brother is twice as old. How old is his

brother?

(A)

(B)

(C)

(D)

gym

y+M

+ 2m

2y + m

56

2

The quantity in the first parenthesis can be expressed as (a +b).

The quantity in the second parenthesis can be expressed as (c+d).

All that you have to do is find the product of the above 2 binomials.

i.e. (a+b) (c+d) = a(c+d) + b(c+d)

and combine the answers.

Return to page 49 and try question 3 again.

1



c1:71't aree. You probably made a hasty choice. You know that

1 1
- -177,es 8 is not fhe same as -9- times 8.

Return 1-2 page 64 and try question 8 again.
1

We don't agree. Remember the meaning of an exponent?

if 2 and if y 3

then x
2
= 2

2
then y3 3

3

4 = 27

Please do your calculations over again.

Return to page 71 and try question 7 again.
2
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fqp (2p) , the 5 and 2 are multiplied. One thing that we can

say 171 your favor is that you were consistent; you made the same

oiszake with every one of the three terms of the question.

Ta;:e a good look at what you did wrong.

Please return to page 34 and try this question again.
2

58

You forgot something. By the distributive law,

2x + 3) (5x = 2x(5x + 1) + 3(5x + 1).

Perform the indicated operation and see if you can't find your mistake.

Now, return to page 61 and try question 8 again.
2
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number 10,000 is a 5 digit number and the machine cannot handle it.

Gie his question a .1..it:rle more thought.

Please return to page 42 and try question 14 again.

2

59

2

We don't agree. When 2 signed numbers are added, the sum has the sign

of the number with the greater absolute value. Examine the middle term

of your choice and see if you can find your mistake.

Please return to page .66 and try question 9 again.

2
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Congratulations- You made the correct choice. The machine cannot

multiply 12328 by 3415, since the first of these numbers has 5

digits. But, 17328 = 8664 + 8664, and all the machine has to do is

tc multiply 8664 by 3415 twice and add the two results. You have

n:m :ampleed this segment, Hand in your punch card. Before going

ahead ro the next segment, follow the notebook instructions; then do

problem 6-8, of your homework assignment.

Notebook Instructions: 07-2

After the completion of this segment, you should have the following

iem,3 entered ino your notebook:

DPfiniflon of the words monomial, binomial, trinomial, and
polynomial-

2, A description of the algebraic properties: commutative,
associative, and distributive properties.

60

7

Volume 7 Segment 3 begins here:

Obtain a PUNCH CARD from your instructor. In addition to the
other identifying information that must be furnished by you,
you are asked to punch out: the following:

COLUMNS 48 and 50 3 3 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 0 7 (Volume Number)__
66 and 68 0 3 (Segment Number)

Your READING ASSIGNMENT for this Segment is pg: 209 - 210
You will now be asked a series of questions to draw your
attention to the more important points.

Question 1

Recognize which of the following polynomials are written in ascending
powers of the variable and select the correct letter.

(A) x2 5x3 + 25 (C) p
2

- p
3

+ 50p

(13 x
4

100x ± 75
2

(D) 5r - 3r - r
4

VII



We don't agree. In multiplying 2 binomials, each term of the first

binomial is multiplied by each term of the second binomial, and the

results are combined. You only multiplied 3y by 2y and 5 by 4.

Now do you see what you not do?

Please return to page 50 and try question 5 again.

2

This choice is correct.

Now proceed to question 8 which follows:

Question 8

Apply the proper principle and indicate the letter which labels the

correct answer to the product, (2x + 3) (5x + 1)

(A) 10x
2

+ 15x + 3

(B) 10x + 17x + 3

(C) 10x
2

+ 17x + 3

(D) 10x
2

+ 17x + 4

VII
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2

Ycu seem to have a little trouble with the multiplication of decimals.

Let me try to help you with these illustrations:

.15 x 3 = .45

1.5 x 3 = 4.5

15 x .3 = .045

Please return to page 68 and try question 9 again.

1

62

2

Wrong answer. To write a polynomial in descending powers of a

variable means that each succeeding term must have the variable in

question raised to a lower power than the preceeding term.

Please return to page 76 and try question 2 again.
2
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1

You were hasty. Let's try this question together. We both know that

the total profit on a sale is the product of the number of items sold

and the profit on a single item. Thus, in this case, the profit on the

dresses is the product of (x + 10) and $5. Similarly, the profit on

the sweaters is the product of (2x - 3) and $2. You should be able

to continue from here.

Please return to page 50 and try question 13 again.

1

63

2

You overlooked something. Remember that the product of 2 binomials is

obtained by multiplying each term of the first binomial by each of the

terms of the second binomial. After doing this, like terms are com-

bined- The mistake you made is in your choice of the second term. See

if you can find it.

Please return to page 70 and try question 4 again.

2
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1

Phis choice is correct.

Now proceed to question 8 which follows:

question 8

Apply the proper principle and indicate the letter which labels the

1
correct answer to the product, - -4- ( 8ab + 4a

2
)

- 2ab a
2

-2ab + a
2

- 2ab - 16a
2

- 4 ab a
2

2

As an example, suppose we multiply these 2 binomials together:

5x

4x
3

+ 2

line 1 20x
2

- 12x

line 2 + 10x - 6

line 3 20x
2

- 2x - 6

Observe that line 1 was obtained by multiplying (5x 3) by 4x.

Line 2 was obtained by multiplying (5x - 3) by 2. Notice that

like terms were written in the same column. Finally, line 3 was

obtained by adding line 1 and line 2.

Please return to page 66 and try question 9 again.
2
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1

Did you just take a guess? You did not work but the problem. Let's try

it together:

Applying the distributive law to the first product, we get,

3xy(x + y) = 3x
2
y + 3xy

2

Applying the distributive law to the second product, we get,

-5x
2

(y - x) = -5xy
2
y + 5x

3

Continue from here, and see if you can't find the correct answer.

Please return to page 41 and try question 11 again.

1

65

2

Ascending powers of a variable refers to the exponent of the variable

and nor to the size of the coefficient. Thus, for example, the

term x
2

is of higher order than the term 875x

Please return to page 60 and try question 1 again.

2
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1

We agree with you that it is easier to multiply the two numbers as is

and not try to figure out how the machine could do it. However, if you

had to do a few hundred multiplications, then it would certainly be to

your advantage to know how the machine could do it. Moreover, the

ma,7hine doesn't make human errors.

G''i this question the thought it deserves and return to page 42 and
2

try question 1'4 again,

66

2

This choice is correct.

Now proceed to question 9 which follows:

Question 9

Apply the proper principle and choose the letter which labels the

correct answer to the product

(A) 35a
2

-

(7a 3) (5a + 2)

a - 6

(B) 35a
2

+ a - 6

(C) 35a
2

- a - 1

(D) 35a2 - a + 6

VII



That answer choice is incorrect.

The total distance traveled is given by the following expression.

2(45 + x) + 3(100 + x)

Please continue and see if you can find the correct letter.

Please return to page 47 and try question 12 again.
2

By the distributive law, each of the numbers of the second binomial

should be multiplied by each of the numbers of the first binomial.

Thus, you have to evaluate

1 1
5(2) + 5(

1

4
+ --(2) 717(.1)

Please complete the computation.

Please return to page 49 and try question 3 again.
1
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This rhoice is correct,

Now proceed to question 9 which follows:

Question 9

Apply the proper principle and indicate the letter wh-1,-! the

correc,: answer to the question, -.3x(5x
2
y 30xy

2
) equals,

(A) -1.5x
3
y 9x

2
y
2

(B) -1.5x
3
y + 9x

2
y
2

(C) -1.5x
2
y + 9x

2
y
2

(D) -.15x
3
y + .91,

2
y
2

68

2

!rn order to have obtained the answer you selected, you must have added

the two binomials instead of multiplying them, as you were asked to do.

Please return to page 71 and try question 7 again.

1
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Sorry, we don't agree. You did well until you came to the last term.

This last term is not 12 p
3
r
2

. Can you see your mistake?

Please return to page 34 and try question 10 again.
2

69

1

69

2

We uon't agree. Remember that when you multiply two quantities with

the same base, the exponents are added.

Thus, for example:

5b
2

3b = 15b
2+1

= 15b-

Please return to pay 61 and try question 8 again.

2
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This choice is correct. Here is how you could have done this problem:

1 1 1 1( 5 + ) ( 2 +
)

= 5(2) + 5(-1 ) + (2) + (-1)
4 2 4 42

5 1
= 10 + 2 +

1

8

= 13 8

Please proceed to question 4 below.

70

2

Question 4

Apply the proper principle and choose the letter next to the correct

ansT,:c,-1: which is the product of (4x + 5) (3x + 2):

4x(3x + 2) + 5(3x + 2)

(4x) (3x) + (5) (2)

12x
2

+ 23x

12x
2

+ 15x + 10

VII



Very good-, You made the correct choice.

When y = 2,

the binomial 3y + 5 = 6 + 5

= 11

Similarly, when y = 2,

the second binomial 7y + 1 = 14 + 1

= 15

We therefore have the product of 11 and 15 , and the result is 165

Please proceed to question 7 below.

Question 7

Perform the necessary computations to find the value of the product:

( 3x
2

- 4 ) ( y
3

+ 2 )

when
x = 2, and y = 3

Choose the letter which labels the correct answer:

(A) 22

(B) 37

(C) 58

(D) 232

VII

71
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-1-17.e an answer that has two mistakes in it. In the first place,

did npt include the product of 4 and 3y. In the second place,

In anf-her part of the question, you added when.you should have multi-

plied. Examine your work, and try to locate the errors that we pointed

Phase return r, page 50 and try question 5 again.

2

;2

2

vr-u made the correct choice.

New pr..):eed to question 11 below:

Qietion 11

and select the letter next to the correct

(Y
2

+ 8) (Y
3

5)

6
+ 8y

3
- 5y

2
- 40

y
5

+ 8y
3

- 5y
2

- 40

y
5

+ 3y
2

40

y
5

- 40

Apply the proper principle

a-swer (:.) the product:

(A)

(B)

(C)

(D)

VII
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1

Not quite right. Your mistake is in the last term of your choice. You

added when you should have multiplied. Go over your work and see if you

r.an find the mistake you made.

Please return to page 61 and try question 8 again.

2

73

2

You made an error. We would like you to find the error without our help.

Go back to your work, make sure that each term of the binomial (2p + 1)

is multiplied by the trinomial. Also, see to it that like terms are

written in the same column.

Return to page 79 and try question 12 again.
1

VII



If you sold 7 footballs and made a profit of $2 on each ball, what

would your total profit be? "That.'s easy," you say. "The answer is $14."

Question 13 is just as easy. All you have to do is find the product

of the number of items and the profit per item to get the total profit.

Please return to page 50 and try question 13 again.
1

74

2

We don't agree. When we have to find the product of three binomials,

the procedure is to multiply two binomials first. Thus, in this

question, we first multiply ( x + y ) ( x - y ). Then we multiply

the third binomial by the product we obtained by the multiplication of

the first two

Return to page 136 and try question 14 again.

VII



It is a wrong answer. Let us refresh your memory regarding the multi-

plication of signed numbers:

1 When two quantities with unlike signs are multiplied together,

the sign of the product is minus.

Please take a look to see whether you have this rule written in your

notebook. If not, write it down so that you will remember it,

Return to page 66 and try question 9 again.
2

75

1

It is a wrong' answer. When we say that a statement is true for all

values of the letters, we mean that the two expressions are exactly

alike. We r:.01 such expressions, identities.

Now, (x + y) (x + y) is not identical to x
2
+ y

2

75

2

Convince yourself

by letting x = 2 , y = 3

:GU can further convince yourself by actually multiplying

(x + y) (x + y).

Return to page 87 and try question 15 again.
2

VII



j

,p-

po, rr

1,-;rhing wrong with your work except that you did not finish

A g. rattsman does not leave a job unfinished. To be more

-erms should be combined.

, k a he choice ..pu made and notice the like terms that were

T1.11=d

page 41 and try question again

is rorrect

N w p ed c question 2 which follows:

= which ct the following polynomials are written in descending

p r- -he variable "a" , and select the letter of the correct

".=

A) a
3
b 5a

2
b
2

+ Web 3

b
2
a + 5a

2
b

tC) 5 ab

a
3

8 * a
4
b

VII



Very good. You made the right choice. The multiplication of the two

binomials is performed as follows;

or: (3y 1- 5) (2y + =

=

=

3y + 5

2y + 4

+ 20

+ 4)

+ 20

6y
2
+
+

lOy

12y

6y
2

+

3y(2y

9

6y

6y
2

22y

+ 4)

+ 12y

+ 22y

+ 20

+ 5(2y

+ lOy

+ 20

Please proceed t. Question 6 below,

question 6

Perform the necessary computation to find the value of the product

( 3Y + 5 ) ( 7y + 1 ) , when y = 2

The value you found was:

(A) 26

(B) 165

(C) 151

(D) ll

VII
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1

The product of two negative numbers is a positive number.

Examine the final term of your choice and see if you can find your

mistake,

Please return to page 86 and try Question 10 again.
2

78

2

Sorry, your choice is not the right one. You should understand that

when two expressions are equivalent, the coefficients of like powers

of x , must be the same. Thus, when we multiply (x a) (x b)

we get x
2

- ax - bx + ab = x
2 - (a+b)x + ab

Now, ask yourself, what should the value of (+a +b) be? What

should ab equal? This is a pretty difficult problem, you will enjoy

getting it right.

Please lo page 82 and try Question 16 again.

VII
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1

Your choice is correct.

Now proceed to Question 12 which follows.

Question 12

Apply the proper principle and indicate by choosing the appropriate

let.ter, the correct statement.

( 2p + 1 ) ( p
2

3p 1 ) equals,

(A) 2p
3

5p
2

- 5p 1

(B) 2p
3

p
2

p

C) 2p
3

- 6p ... 1

(D) 2p
3

+ 7p
2

+ 6p - 1

79

2

If -= 2 ,

then x
2

= 4

and 3x
2

= 12

We are sure that you made the choice in haste. Please be more careful.

Please return to page 71 and try Question 7 again.

2

VII
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1

We don't agree.

When two quantities with the same base are multiplied,

the exponents are added.

We are sure that you recall that a letter written without an exponent

means that the letter has the exponent 1.

For example: x has the same weaning. as
1

Please return ro page 86 and try Question 10 again.
2

80

2

Before finding the area of a rectangle, it is necessary to change the

measurements to the same unit. Thus, the width of 4 inches can be

changed to
1

of a foot. Then we can multiply the length and width to

find the area. The area is then expressed in square feet.

Please return to page 89 and try Question 1 again.
2

VII
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1

We don't agree. In a problem of this type, it is very important that

you arrange your work neatly. Like terms should be written in the same

column and combined. Your addition of signed numbers must be done with

great care. Go over your work again.

Return to page 85 and try Question 13 again.

This choice is correct.

Now proceed to Question 4 which follows.

Question 4

Apply the proper principle to express as a polynomial, the area of the

rectangle whose length is ( 5k 3 ) inches, and whose width is

( 3w + 1 ) inches. Choose the correct letter.

(A) ( 15kw 3 ) sq. in

(B) ( 15kw 9w + 5k 3 ) sq. in.

(C) ( 15kw 9w + 5k + 3 ) sq. in.

(D) ( 15kw 3w + 5k - 3 ) sq. in.

VII
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Very good. The expression ( x

expression
2 2

X y , since

-Y) (x -. y ) is identical to the

x - y

x + y

by

NY

2
x2

Please proceed ro question 16 below.

82

2

Question 16

Propose a procedure which enables you to find the numerical values of

and "b" , if it is given that ( x - a ) ( x b ) L.!; equivalent

to the trinomial x - 8x + 15

Choose the correct letter:

(A) a = 4, b = 2

(B) a = 3, b = 5

(C) a = 8, b = 7

(D) none of these

VII



Wrong answer. You forgot the old rule.

If two quantities with the same base are multiplied,

the expcents are added.

Thus, for example,

c
3

- c
2

c
5

and not c

Please return to page 72 and try question 11 again.

2

83

1

83

2

The area of a rectangle whose length and width are expressed in the

same unit, is equal to the product of these two dimensions. We would

suggest that you change the mixed numbers to improper fractions.

For example:
5

23 5 +
2

3

15 , 2

3 3

17

3

Ploaao rat= to page 91 and try question 2 again.

2

VII
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1

Almost right. Your mistake is in the last term. We are not going to

say more, because we have confidence in your ability to find your

mistake

Please return to page 50 and try question 5 again.
2

84

2

Let us ask you this question: If the product of two numbers is 18 and

one of the n rs is 6, what is the other number? That's easy, you

say, the answer is 3. How did you get this answer? Clearly you said,

18

6
3

In other words, if the product of two numbers is given, and one of these

numbers is known, the other number is found by dividing the product by

the known number. Now, the area of a rectangle is also the product of

two numbers, We are sure that you can continue from here without our

help,

Please return to page 103 and try question 5 again.
1

VII
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1

This choice is correct since,

(2p + 1) (p-
?

3p 1) = 2p(p
2

- 3p 1) + 1(132 3p 1)

Or using the other form:

2
P 313

= 2p3 - 6p 2p + p
9

- 3p 1

= 2p
3

- 5p
2

5p 1

1

2p + 1

2p
3

- 6p
2

2p

2
3t - 1

2p
3

- 5p
2
- 5p - 1

Now proceed to question 13 below.

Question 13

Apply the proper principle and choose the letter which labels the

correct answer to the product:

(3x
2

x + 2) (x
2
+ 2x + 1)

(A) 3x
4

+ 8x2 + 3x + 2

(B) 3x
4

+ 7x
3

7x
2
+ 3x + 2

(C) 3x
4

+ 5x
3

+ 3x2 + 3x + 2

(D) 3x
4

+ 5x
3

+ 3x
3 + 5x + 2

VII
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1

Very good.

You made the corre-..t choice.

Here is how we do this problem: either,

or,

7a - 3

5a +

35a
2

- 15a

14a - 6

35a
2

a - 6

(7a 3) (5a + 2) = 7a (5a + 2) - 3 (5a + 2)

35a
2

+ 14a 15a - 6

7
35a- a - 6

Please proceed to question 10 below.

86

2

Question 10

Apply the proper principle and choose the letter which labels the

correct answer to: ( x - 3 ) ( 2x - 1 ) = ?

(A) 2x
2

7x - 3

(B) 2x
2

- 7x + 3

(C)
r

2x 7x + 3

(D) 2x
2

6x + 3

VII



Very good. You made the correct choice. In multiplying three

binomials, we first multiply any two. Thus, to calculate

(x + yl (x y) (y. + 1) WE roceed as follows:

x + y

x - y

x
2

4- xy

- xy y-

2
Y
2

Then we find the product of the above result and the third binomial.

2
x - y
x + 1

3 2
x - xy

+ x2 - y2

1

x - xy
2
+ x

2 2
- y

Please go on to the next question below.

87

1

Question 15

Determine which of the following statements is true for all values of

the letters, and select the correct letter.

(A) (x + y) (x + y) = x + y2

(B) (x - y) (x + y) = x
2 y2

(C) (x - y) (x - y) = x2
2

(D) h) (c + d) = ac + bd

VII
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Congratulations: You did it. When two expressions are equivalent, it

impllos that the coefficients of like powers of the variable are the

Stine

Thus,

Tbp product of (x - a) (x - b) is x
2

(a + b) x + ab.

a + b = 8 and

ab = 15

We ar.e therefore looking for two numbers "a" and "b" whose sum

,s 8 and whose product is 15. Clearly, the numbers a = 5, b = 3 fill

thP bill

You have now completed this segment. Make sure that the following

it,i>ms are in your notebook:

2

Description of ajiplynomial written in
variable.-

Des!7.ription of a polynomial written in
variable,

The rule for multiplying two binomials
distributive property.

4, An example worked out illustrating the
multiplying two polynomials.

Hand in your punch card.

You should now do Question 9-12 of the homework assignment.

Volume 7 Segment 4 begins on page 89

ascending_order of a

descending order of a

by applying_. the

vertical method of

1

VII



Volume 7 Segment 4 begins here:

89

1

Obtain a PUNCH CARD from your instructor. In addition to the other
identifying information that must be furnished by you, you are asked to

punch out the following:

COLUMNS 48 and 50 3 4

54 and 56 0 4

60 and 62 0 7

66 and 68 0 4

(Sequence Number)

(Type of Punch Card)

(Volume Number)

(Segment Number)

Your READING ASSIGNMENT for this Segment is pg: 211-215

In your reading you have studied the application of the multiplication
of polynomials to certain geometric figures and to other verbal problems.

Before starting to do the questions of this segment, you should review
the following area formulas:

I, Area of a A = s
2

3. Area of a triangle: A =
1

hb

/1

h

2. Area of a rectangle: A = LW

w

L

4. Area of a circle: A = r
2

You will now be asked a series of questions to draw your attention to
the more important points.

Question 1

Recognize the correct statement by choosing the appropriate letter.

The area of the rectangle drawn below is:

1 1 feet
2

(A) 7 square feet

(C) 6 square feet

VII

4 inches

(B) 6 square inches

(D) 5 + square feet

89
2
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1

Try asking yourself the following questions:

What is the area of the outside (large) rectangle?

What is the area of the inside (small) rectangle?

What ombioatlon of the above two rectangles is the shaded part?

Return rg page 115 and try this question again.

90

2

don't agree,

The area of the race track consists of the area of a rectangle plus the

area of two semi-circles- You can see from the figure that the rec-

tangle measures 100 x 14 , and the radius of each of the semi-

circles IE Review your calculations.

Return to page 103 and try question 10 again,
1

VII
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1

You overlooked something. When 2 binomials are multiplied, each term

of the firsr binomial is multiplied by each term of the second binomial.

You left our one of these multiplications. Go over your work and you

will find the omission you made,

Return to page 86 and try question 10 again.
2

Perform the necessary computation to find the area of the rectangle

drawn below and select the letter that labels the correct answer.

1
4

(A) 10 8 square feet

3
(B) 8 -4- square feet

(C) 8
1

square feet
8

(D) 7 square feet

VII

2
4

91
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1

The area of the bracket can be divided into the area of two rectangles

by drawing the dotted line shown in the figure. Examine the figure, and

c-ee if you.can come up with the right answer.

Return to page 100 and try question 6 again.
2

92

2

We do not agree.

The area of the rectangle is the product of the two binomials

( 5k - 3 ) and ( 3w + 1 ).

In multiplying the two binomials:

each term of the first binomial is multiplied

by each of the second binomial.

As you perform each of these operations, you should be careful of the

signs.

Please return to page 81 and try question 4 again,
2

VII
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1

When we multiply the binomials ( x y ) ( x - y ) , there are

three terms in the answer. For example, suppose we multiply the follow-

ing similar binoml7As,

q

2 pq

- pq + q
2

p
2

- 2pq + q
2

NOTE: there are three terms in the answer:

"Return to page 87 and try question 15 again.
2

93
2

If you examine this figure, you will see that it consists of a rectangle

and a triangle, The area of this taper pin is therefore the sum of the

areas of the rectangle and the triangle. We are sure that you remember

that

and that

the area of a rectangle is the

product of its length and width

1
the area of a triangle is

2
the product

the product of its base and altitude.

Return to page 101 and try question 8 again.
2

VII
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I

By the distributive law, the product of two binomials is made up of the

product of each term of the first binomial by each term of the second

binomial, Thus, the product of two binomials is an expression of four

terms. Only in case there are like terms that can be combined, can the

product of two binomials have fewer than four terms. In this question,

there are no like terms; the answer must therefore contain four terms.

Return to page 72 and try question 11 again.
2

94
7

If you examine the open box, you will observe that there are five rec

tangles whose areas must be found. The open box is composed of a front

and back that measures 10 x 2. There are two sides ti.at measure

2 x 8 and there is the bottom of the box.

Return to page 103 and try question 11 again.
2

VII



very good. Since both the length and width are expressed in feet, the

area of the rectangle is obtained by multiplying these 2 dimensions.

Thus,

1 9
4 7 x 2

1 9
x -4-

4 2

81

8

Please go on to Question 3 below.

95

1

Apply the proper principle and express the area of the rectangle drawn

here, as a polynomial.

(2x - 5)

2x + 1

(A) 4x
2

- 5

(B) 4x

(C) 4x2 - 8x - 5

(D) 4x
2

- 8x + 5

VII
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we are just going to draw the figure and include a dotted line to help

you Eee that the area of the bracket consists of the sum of the areas

of two re- tangles. We believe that you can do the rest yourself.

Return to page 100 and try question 6 again.
2

96
9

Close: - but do you measure a side in square inches ?

Return to page 103 and make another choice,
1

VII



Ycli of course know that the area of a circle is r
2

, where r is

the radius of the circle and equals 22. Now ask yourself the
7

following:

1, What is the area of the larger circle?

2, What is the area of the smaller circle?

3. What combination of the larger and smaller circle

equals the area of the ring?

Return to page 105 and try question 5 again.

1

97

1

This choice is correct.

Now proceed to question 14 which follows:

Question 14

Apply the proper principle to find the dimensions of the first rec-

tangle, and select the letter which labels the correct answer.

I

2w

VII

w w -3 II

2w + 8

Given: the 2 rectangles are equal in area

(A)

(B)

(C)

(D)

length:

length:

length:

length:

5,

24,

32,

5

2

width:

width:

width:

width:

5

2

12

5

97
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1

We don'r agree.

The area of a rectangle is the product of its length and width. The

product of (2x 1- 1) and (2X - 5) is not (4x
2
- 5). By the distrib-

law, each term of the first binomial must be multiplied by each

7erm of the second binomial.

Please return to page 95 and try question 3 again.

2

98

2

We don't agree.

A problem must be read carefully. We would suggest that you read a

problem It least 3 times to make sure that you have not overlooked any

of the facts inw2Ued. You have overlooked the fact that the second

rectangle is 200 square feet greater in area than the first rectangle.

Return. to page 112 and try question 15 again.
2

VII
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1

We don't agree.

The left side of the equation is the product of two binomials,

(x + 5) and (x + 3), This product equals x
2
+ 8x + 15. The right side

of the equation equals x
2
+ 7x + 20. Note that the x

2
terms can be

subtracted from both sides, thus leaving a linear equation in x. A

linear equation in two variables is one in which the highest exponent of

the variables is one.

Please go on from here.

Return to page 117 and try question 12 ain.
1

99
7

The problem states that the length is four times the width. Do you know

what you did? You said the length is four more than its width. That is

not the same. If I have x dollars and you have four times as much,

you have 4x dollars. On the other hand, if I have x dollars and you

have 4 dollars more, you will have (x + 4) dollars.

Return to page 105 and try question .16 again.

2

VII
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1

Incorrect. The iplying 2 binomials is not to multiply

the first 2 ast 2 terms. Since this a common

mistake made by , , L,Ludents, let's check by examining u ,Ample problem

in arithmetic. Suppose you had to multiply 8 by 6 or using a

binomial, for each of the numbers, such as, (5 + 3) x (4 + 2).

According to your method, you would say that the answer is

5 x 4 + 3 x 2 which equals 20 + 6 or 26. But, the first

binomial equals 8, and the second equals 6. We thus have the product

of 8 and 6, which is 48 and not 26.

Return to page 72 and try question 11 again.
2

1C0

2

This choice is correct.

Now proceed to question 6 which follows:

Question 6

Perform the necessary computation to find the area of the figure drawn

here, and choose the correct statement.

(A) 24 sq. in.

(B) 28 sq. in.

(C) 16 sq. in.

(D) 36 sq. in.

8 in.

6 in

2 in.

12 in.

VII



By the distributive law for multiplication of two binomials, each term

of the first binomial is multiplie iv each term of the second binomial.

In your choice, there are no 1ik i. --ms to combine. Hence, the product

should contain four terms.

Return to page 87 and try question 15 again.

2

This choice is correct.

Now proceed to question 8 which follows:

Question 8

Perform the necessary computations to find the area of the taper pin

drawn here, and select the letter which labels the correct answer.

(A)

(B)

11 sq.

14 sq.

in.

in.

(C) 10 sq. in.

2 in.

(D) 9 sq. in.

4 in. 3 in.

VII
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1

The area of a rectangle is equal to the product of its length and its

width. Do you-know what you did? You took the sum instead of the

product, other words, you confused perimeter wf_th area.

Return to page 95 and try this question again.
2

102
2

Division by a number is the operation of multiplying by the reciprocal

of that number. For example,

3 . 5 is the same as
7 14

3 14

7
x

It is important to note that the fraction after the division sign was

changed to its reciprocal, while the first fraction remained unchanged.

Please return to page 130 and try question 3 again.
2

VII



This choice is correct.

Now proceed to question 5 which follows:

Question 5

Appl proper principle to e:, ress the length of a rectangle whose

area is (x
2
+ 16) sq. in and its width is 4 in.

Choose the correct letter.

(A) 4(x
2

+ 16) inches

(x + 4) inches

4(x2 + 16) inches

1
-(x

2
+ 16) Sq. inches

4

This choice is correct,

Now proceed to question 11 which follows:

Question 11

Perform the necessary computation to find the total area of the sides

and bottom of the open box drawn here, and select the letter which

indicates the correct answer.

(A) 56 sq. in.

(B) 72 sq. in.

(C) 152 sq. in. in.

(D) 160 sq. in.

. 2 in.

10 in.
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Examine the figure drawn below. You will see that the area of the

bracket is the difference of the area of two rectangles.

Return to page 100 and try question 6 again.
2

1-)4

The 7nrrectness of the result of a division problem can be checked by

mn]'Lplication.

e.g.

Now,

10

2

0

2

5 is true because 2 x 5 = 10

0 because 2 x C= 0

Therefore, zerJ can be divided by a number.

You! choice was wrong.

Return to page 122 and try question 2 again.
1
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1

This choice is correct.

Now proceed to question 9 which follows:

guesrion 9

Perform the necessary computation to find the area of the ring that is

shaded in the figure, and choose the correct letter.

fAl

(B)

(C)

(DI

1
115 2

24 1
2

154

63
f
9

sq.

sq.

sq.

sq,

i n.

in.

in,

in,

1 "
r
1
= 3

r = 7"
2

105
2

This choice is correct.

Now proceed to question 16 which follows:

Question 16

Apply the proper principle to find the dimensions of the rectangle:

A rectangular field is four times as long as it is wide.

If it were 5 feet shorter and

increased by 20 square feet.

2 feet wider, its area would be

Select the correct letter.

(A) length: 40 ft. width: 10 ft.

2 2
(B) length: 103 ft. width: 6-

3
ft.

(C) length: 10 ft. width: 40 ft.

(D) length:
9

ft. width: 4
4

ft.
9

VTI
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1

Very good. You made the correct choice. The equation we have to solve

is, (x + 5) (x + 3) = x(x + 7) + 20

Multiplying the two binomials on the left side of the equation we get:

8x + 15

x
2
+ 8x + 15 = x(x + 7) + 20 Use the Distributive Law

x
2
+ 8x + 15 = x

2
+ 7x + 20 Subtract x

2
from both sides

8x + 15 = + 7x 20 Subtract 7x from both sides

x + 15 = 20 Subtract 15 from both sides

5

Note: x
2
+ 7x + 15 could have been subtracted all at once as an

alternate method.

Please go to question 13 below.

106
2

Question 13

Choose the equation which describes the following verbal statement:

The length of a rectangle is

area is 96 square units.

5 less than twice its width, and its

(Note, w = width)

(A) w(2w 5) = 96

(B) w(5 - 2w) = 96

(C) 2w (w 5) = 96

(D) 3w - 5 = 96

VII
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1

Volume 7 Segment 5 begins here:

Obtain a PUNCH CARD from your instructor. In addition to the other
identifying information that must be furnished by you, you asked
punch our the following:

COLUMNS 48 and 50 3 5 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 0 7 (Volume Number)

66 and 68 0 5 (Segment Number)

Your READING ASSIGNMENT for this Segment is pg: 215 221

In your reading you considered division of monomials and the properties

of reciprocals, The following questions will call your attention to :he

prinrAp1P points

Question

Recognize whi_ch of the following pairs of numbers are reciprocals of each

other, and s-alect the correct letter.

(A) 2,1 (C) 3 , 4

4 3

(B) 1,-1 (D) 1 , 1

2 4

107

2

It is a shame to be marked wrong when you really know how to do the

problem. Look at your answer again and examine what you called length

and what you called width.

Return 70 .per 105 and try question 16 again.

2

VII
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1

This choice is correct.

Now proLued to quu,tion 10 which follows:

Question 10

Perform the necessary compuLation to find the area of the space inside

the race tra:k with semicir.:nlar ends drawn here. Select the letter

that indicates the correct :answer.

)1 14 yds.

100 yds.

(A) 1400 sq. yds.

(B) 1554 sq. yds.

(C) 1477 sq. yds.

(D) 1708 sq. yds.

108
2

Incorrect. You divided tt'e exponents, when you should have subtracted

them. It will be helpful to you to keep in mind the meaning of an

exponent. Thus, for example:

2
means = 2.2.2 = 2

3
8

2
2 2.2

or in other form:

32

4 8

Please return to page 120 and try question 5 again.

1

VII
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1

We Jon't agree,

Since the two rectangles are equal in area, we have to equate the

expressions for the areas of these rectangles. In other words, we have

to solve the equation,

( 2w ) ( w ) = ( 2w + 8 ) ( w 3 ) .

Return to page 97 and try question 14 again.

2

109

2

You overlooked sc,mething. Here is a good way to proceed. When you have

the quotient of two monomials, for example,

16a
5
b
3

8a2b

you can think of the above as 3 separate questions. Thus, you have,

16 , a
5

b
3

8
a
2 b

You can now work your way from left to right. The first part of the

question is merely the quotient of two numbers; the other two parts of

the question, involve the quotient of powers. You, of course, know the

rule for dividing monomial exponential expressions having the same base

retain the base and subtract the exponent of the denominator from the

exponent of the numerator,

a . b a -b
i,e,: x -7- x = x

Please return to page 124 and try question 7 again.

2

VII



Wrong answer- When we say that the length is 5 less than twice the

width we mean to say that the length equals twice the width, but 5 less

than that.

Return to page 106 and try question 13 again.

2

110

2

Every number except zero has a reciprocal. The quotient of 1 by a

number is the reciprocal of that number. For example,

1
the reciprocal of 2 is -f ,

2 3
the reciprocal of 3 is 2 .

You should also note that the reciprocal of a number has the same sign

as the number.

Return to page 107 and try question 1 again.

1

VII



This choice is correct,

Now proceed to question 4 which follows:

question 4

Apply the proper principle to choose the letter which labels the correct

statement.

(A) x
8

(B) x
8

x

x
2

4

x

(C) x
8

(D) x
8

x
2.

x
2

6

6x

4

Wrong answer,

Hence,

since r =

The two r's

Let us go

1

in the numerator

back to the meaning of exponents.

two r's

111

2

in in the

2
r = r.r

6
r = r.r.r.r.r.r

r
2

r.r
=

r
6 r.r.r.r.r.r

can be cancelled with

denominator, thus leaving four r's in the denominator.

Please continue from here.

r

Return to page 131 and try question 6 again.

1
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Very good. You made the correct choice. The two rectangles are equal

in area. Therefore, we have the equation,

(2w + 8) (w - 3) = (2w) (w) Using the Distributive Law

21,7

2
+ 2w 24 = 2w

2
subtracting w

2
from both sides

of the equation

2w 24 = 0 adding 24 to both sides

2w = 24 dividing by 2

w = 12

112

2

Question 15

Apply the proper principle to find the dimensions of the rectangle:

A rectangle is 30 feet longer than it is wide. If its

length were increased by 50 feet and its width were

diminished by 8

200 square feet.

feet, its area would be increased by

Select the correct letter.

(A) length: 80 ft. width: 30 ft.

1 1
(B) length: 51 -s ft. width: 21 -3- ft.

(C) length: 50 ft, width: 20 ft.

5 ft.
(D) length: 4521 ft. width: 15-fr

We suggest that you draw 2 rectangles with the given dimensions as a

guide to help you solve the problem.

VII



You were a little careless. You made a mistake in the last term of your

rholce. Remember the rule for multiplying signed numbers, and see if

you can find your mistake.

Return to page 95 and try question 3 again.
2

113

2

It is important that you read problem until you are completely familiar

with all the facts. We are sure that you can do this problem. We call

your attention to the part of the problem which states, " if it were

5 feet shorter and 2 feet wider ". This means if the length was

5 feet less, and the width 2 feet more.

Return to page 105 and try question 16 again.
2
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You lost the base. The rule for finding the quotient of two powers with

the same base is to keep the base and subtract the exponents.

Thus, for example:

a
a -b

2
5

= 2
5-2

2
3

2
2

Notice that the base 2 was retained in every step.

Please return to page 120 and try question 5 again.
1

114

2

You forgot an old rule. The numerator is negative, while the denom-

inator is positive. The quotient of two quantities whose signs are

unlike is a negative number,

Return to pa .d try question 8 again.

VII



This choice is correct.

Now proceed to question 7 which follows:

Question 7

Perform the necessary computation to find the area of the shaded part of

the frame drawn here, and select the letter which labels the correct

answer.

10 in. 6 in.

14 in.

(A) 72 sq. in.

(B) 80 sq. in.

(C) 84 sq. in.

(D) 92 sq. in.

in.

115
2

The product of zero and any number is equal to zero. Multiplying a

number by zero is therefore a defined operation. On the other hand,

dividing a number by zero is not a permissable operation.

Return to page 122 and try question 2 again.

1

VII



WT- The quotient of 2 powers, both of which have the same base,

at in the numerator is larger than the exponent in the

iv; -1e. rule is to keep the base and subtract the exponents:

a a-b
x

x
b

51,1- .e e,ounds like a lot of words for a simple rule, let us

with an example.

a a.a.a.a.a,a,a aa-a,a
a , a a

a a
7-3

a
4

=
a
3

Re- ,e 111 and try this question again.
1

2

Tbts

4
a

-e is correct.

Now proceed to'question 9 which follows:

C)ues.c.ion 9

Apply the proper principle and select the letter which labels the correct

answer to the quotient:

_ 9p 2q3

-36p
4
q
5

1 (C) - 1

2q2
27p

2
q
2

(B) 1
2
q
2

4

(D) 1

4p
2
q
2

VII



This choir,_ Ls ccsy,-,:t.

ow proceed to 12 which T

Question 12

Apply the proper principle to solve follc,77=ms- equation :or

x + 5 ) ( x + 3 ) x(x + + 20

and select the _.-s-tter indicating th-a rrect anstcer.

(A)

(B)

:"C)

(D)

x

x

x

x

=

=

=

=

5

7

5

5

1

3

117

-E-ou will find it helpful to proceed from left to right and ask yourself

the following questions:

What does 6 equal ?
3

n
What does x equal ?

x
2

What does y_ equal ?
3

y

return to paE iuestion 10 again..

UTT

2



good_ lo,; made the -Moice. Here is how th problem is don,=_.-

20xP

20

, the awe: is

se go on -o c a

2 2
anc

1:cion 8

Ao-r_Tv the prooier principle anc select the which labels 17::le

reTt answam to the quotient,

7a3b

:la
2
b
5

A. a
3b

4

a a

3b
4

a

14b
4

3 I

:2 b5-

3

VII



This answer choice is correct. Lev H through one method of solving

the problem. A diagram is very help: i

x I

4x

x + 2

4x - 3

Area =LxW irea = 1 W

= 4x
1
x = (4x - 5) (x + 2)

= 4x
2

= 4x
2
+3x-10

The area of rectangle II. is 20 i , more than the area of

rectangle I.

Therefore, 4x +3x-10 = 4z to check your work

3x-10 = 4-2", substitute x = 10

3x = in the original problem

You have now finished with Segment Hand in the PUNCH CARD.

You should have entered in your NO=OCK the following definitions

and formulas:

1. Definitions of words area, perimeter, circumference.

2- Formulas for the area of a squa=e, rectangle and triangle.

3. Formulas for the area of a circ-e aad semi-circle.

4. Formulas for the perimeter of a sque==. =nd rectangle.

5. Formula for the circumference c= a circle.

6. A verbal problem dealing with areas of rectangles worked out in

detail.

You should now do questions 13-16 :f the homework assignment.

Volume 7, Segment 5 begins on page 107

1

VII

119
2



121)

1

7b i= corl,

prcTeec: _ Que=d:n 5 which Lo

Questic.n

Apply

120

2

7 _L-.:1-771.a

A

and chose statemen

= 4

3-

B) 38 36

IC' 38 6

3
2

(D) 3
8

= 1
6

3
2

When -,-311 have a oda job to do, it is usuaLIT a ---zood ii o L:reak

down to a number of smaller jnbs. _us, :tht s qmestion broker_

down to 3 snalL±: uestions. Let sho 7au .:,7hat we mean You

think of -7a3b as -7 a
3

b
9 5 2

=-1" 21

Now, work your ut left to righd_ and the amewer 71 of

the three parts dhe question, in term.

Return to page 118 and try question
2

VII



CU masreaL

a ca:.

:eke.

stralc:Icas. A v----zbal orobiem :is like a re.:ipe

instructions if you want tsp .r...ave a

The problet s ftat if the ..t± is w, the length is twice 7:hat

but less that is.

Tr- this proble:

MF.Iirn to peg i6 and 'try queszim 13 again.

The ruM fc: _:inding the cnotient ct-'7:-wers can on;y be applied

bas. Ibtice that in tI-a,tnmerator, the base is 2,

in the- L. nli=tor., the L.:a,se is 8. '-lou should therefore try- tc

to a power of 2. Can be changed to a power of

in1 2u: for awhile. We are sure that you will get thE idea.

Return to pace 133 and try ques: -la 11 again.

3

--TT



122

Th:s oho1

proceE,

Q-..-asJ7on

t.

_on 2 which follows

Re-cznize folitqcinn expressions renresent an oparatfon that

is de:LfleCi. :71CDSE the leti-er whfch l5eLs the cotreot answer.

122

0

D)
0

ci. , you cancelled .2.yrp71,---.,:s. This is not one of

rhe 'ules .f tne Let us help yon ge.r st:szted.

2 3

6
3

= (2 x " 3

3

P1 as cUntirlUru 'rc,

x
,3

Return ! o page 129 and try this question

VII



Yr :he expra5s1.2n:

123

" a tic:Itre is worth a thousand words. "

This e-,roresafon applied here, ateans Thar a dLagrem can be of great help

rn

tire rectangle refore the rectangle after

x x 8 r

Now, we a:

+ 30 ( + 30 ) + 50

co_ the .2,e.,:ond rectangle is 200 square feet larger

in area rna first. ilf,72 area of roe termer rectangle is:

x + 80

The area of he smaller recmangle Le

x(x + 30) .

Please comf.....nue from iere. Return to pkf,e 112 and choose another
9

123

2

all iTef tr. J away You were so busy subtracting

exppnenrs, that you a2so subtracted the numerical coefficients ,

The qu.m=mnt 9 is rot affected by the rule for the quotient of powers,

36

This ire ion still anuale

Piose return to nat± 116 and question 9 again.

2

VII



The general rule for finding the quotient of exponential terms with the

same base is to retain the base and subtract the exponents. However,

-his rule may lead us to a situation where we will end up with a negative

ppnen7. This will occur when the exponent in the numerator is smaller

Then -he one in the denominator as in x
3

,

x
D

where the answer would be x
3-5

= 4-2 Now, to avoid negative exponents

ve revert to the basic meaning or

x
3

x.x.x = 1

x-x.x.x.x

Therefore, please write this rule in your notebook:

x
a

1

b
xb-ax

when a < b.

Proceed to the next question below.

124

2

Question 7

Apply the proper principle to find the correct answer to the question:

What is the value of the quotient 20x
3
y
2

4xy

(A) 5x
3
y
2

(B) 16x
2
y

(C) 5x
2
y

(D) 5x
4
y
3

VII
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You can:elled the base 3. It is wrong to do that. The question is:

When is it alright to cancel and when is it wrong to cancel? When the

numerator of a fraction is written as a product of factors, and the

denominator is also written as a product of factors, and there are

factors in the numerator that are the same as the ones in the denominator,

then these like factors may be cancelled.

e.g. a.b.c =
a b c

a d-e a d.e

= 1

be=
de

bc
the

Please return to page 120 and try question 5 again.

1

125
2

You are riot playing the game according to the rules when you divide the

bases. Your first job is to change the denominator so that it is written

as a power of 2. Notice that 8 = 2
3

. By substitution 8
4

is there-

fore (2
3

)
4

. Your second job is to apply the rule for finding the

quotient of powers. You are asked to continue from here by yourself.

Return to page 133 and try question 11 again.

2

VII



1)6

: number multiplied by zero is equal to zero and that includes zero

multiplied by zero. When it comes to division, there is an exception.

Division by zero is not a defined operation. It would be a good idea

for vo:i to write this down in your notebook.

0

0
is not defined

Please return To page 122 and try this question again.
1

126

2

We must first examine the expression to see if we have like bases in the

numerator and denominator. Clearly, we have the quotient of powers of

10. However, we also have the quotient of a power of 4 and a power

of 2. It is therefore necessary to change the power of 4 to a power

of 2,

Note that 4 = 2
2

. Please continue from here.

Return to page 128 and try question 13 again.
2

VII



Yc,J o'eflooked something. What is the sign of the quotient of two

ne,l,eive quantities? Let us both review quotients of signed numbers.

bo=h The numerator and the denominator have the same signs, the

1 Tien7 L5 positive.

i.e. +a a

+b

-a
-b

a
+

When the numerator and the denominator have different signs, the quotient

is negative.

a

b

a

b

Please return to page 116 and try question 9 again.
2

127

2

It is alright to subtract exponents, but not until the bases are the

same.. In the numerator, the base is 6 , while in the denominator, the

base is 2. Think of 6 as 2 x 3 and see if this gives you an idea

bow to continue.

Return to page 129 and try question 12 again.
?

VII
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Very good You made the right choice.

Here is how this question can be answered.

We have 63 Now, 6 = 2 x 3

6
3

= (2 x 3)
3

6
3

= 2
3

x 3
3

Hence, the question can be rewritten as,

and the answer is 3
3

2
3

- 3
3

We can now cancel the like factors 2
3

2
3

Check: 8216

2

Please go on to question 13 which follows.

128

1

Question 13

Use the principle of the quotient of powers to determine the value of

r.he expression

10
4

x 4
3

10
3

x 2
5

and select the letter which labels the correct answer.

(A) 200

(B) 5

(C) 20

(D) 12

VII
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1

This choice is correct.

Now proceed to question 10 which follows:

Question 10

Apply the proper principle and choose the letter which labels the

correct answer to the question ox
n
y
m

equals ?

3x
2
y
3

n m

(A) 2X
2 y3

(B) 2xn-2y-3

(C) - 9xn-gym -3

(D) 2x
n-2

y
m-3

129
2

This choice is correct.

Now proceed to question 12 which follows:

Question 12

Apply the proper principle and select the letter which labels the correct

statement.
(A)

(B)

(C)

(D)

3
6

2

63

23

3
6

23

63

2
3

3
3

3

30
3

4

VII
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1

This answer choice is correct.

The correctness of the result of a division problem can be checked by

multiplication.

e.g.
12

3

12

0

41.

4 is correct because 3 x 4 = 12 now if

x (some number), that would mean that 0,x = 12,

but 0 times any number is zero! There is no number

possible that is the result of dividing by zero.

Therefore, division by zero is not possible.

Proceed to problem 3 below.

130

2

Question 3

Perform the indicated operation and select the correct answer:

3 _._ 1

5 10-

(A) 3

50

(B) 6

(C) 50

3

(D) 1

6

VII
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1

This choice is correct.

Now proceed to question 6 which follows:

Question 6

Apply the proper principle and choose jle correct answer to the question:

what does r
2

--6- equal ?

(A) 1

r
3

(B) 1

r
4

(C) r.1
3

(D) 1

3

131
2

Wrong answer.

When you have the quotient of powers, the rule is to retain the base

and subtract the exponents. If you examine your choice, you. will notice

that you divided the exponents. Please study this rule in your text

book and write it down in your notebook.

Return to page 118 and try question 8 again.

2

VII



This answer choice is not correct.

The area of a rectangle is the product of its length and width. You

used the sum of the length and width.

,=ase re7-,:rn to pig 106 and try question 13 again.
2

us tc refresh your memory concerning the rule for finding the

Tient of powers when the denominator has the larger power.

(:,onside_ he quotient

b
3

1 1

b
7

b
7-3

Notice that the numerator is 1 , and the denominator has the letter

"b" raised to the larger power minus the smaller, or

when a 4<b.

x
a

1

x
b

x
b -a

Return 70 page 116 and try question 9 again.
2

VII



You made the correct choice.

Here is how this question cin be done.

We have -6xnym

3x
2
y
3

Now,

3
y

2

n-2

Putting all these together, we get

2x
n-gym -3

Please go on to question _ which follows.

133
1

133
2

Question 11

Apply the proper principle and choose the letter which labels the correct

statement.

(A)'

(B)

(C)

(D)

2
16

2
12

1

4
12

1
4

4

24

8
4

216

8
4

216

8
4

216

8
4

VII
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We do not agree. Examining th,.2 choice you made, you did get the right

equation, but you made a mistake in multiplying the binomials

( x + 80 ) - 8 )

Go over your work and see if ycTLI can find the mist::

Ret-n to page -L2 and try question 15 again.
2

134
2

In order to apply the rule for the quotient of powers, the bases in the

numerator and denominator must be the same. In this question, this is

not the case. Your job is to see whether you can do something to the

numerator to make it resemble the denominator. Suppose you think of

6 as 2 x 3 , then 6
3

can be expressed as powers of 2 and 3.

Think about what was just said; it should give you an idea how to go

ahead.

Return to page 129 and try question 12 again.
2

VII
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1

We d n' t agree.

The rile for fi-.Ang the quotient of powers which have the same base ls

fo retain -he be and subtract thE exponents. Please examine the

f. .owl 7-wo Ulustrations:

all 11-7 4
a = a

7
a

x
5

1 1

8
x x

8-5 3
x

Bef _applying the rule illustrated above, make sure that the bases are

the

Return to page and try question 11 again.

2

135

2

Volume 7 Segment 2 begins here:

Obtain a PUNCH CARD from your instructor. In addition to 7.7e

other identifying information that must be furnished by yoL,
you are asked to punch out the following:

COLUMNS 48 and 50 3 2 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60. and 62 0 4 (Volume Number)

66 and 68 0 2 (Segment)

Your READING ASSIGNMENT for this Segment is pg: 206 209

In your reading you have followed a discussion about monomials, binomials
and other polynomials and have worked out problems involving multiplica-
tions of these polynomials. You will now be asked several questions
designed to draw your attention to the more important points,

Questlon ,1

Recognize which of the following expressions is not a monomial, and
select the correct letter.

1
(A) 5a

2
-2-(B) xy

2

(C) -.3a
3
b (D) x

3
4x + 50



136

;Je an use the multiplication al=orithm to multiply.-

(x + 2x + 1) b (3x- - x + 2) as follows:

x
2

2x +

3x
2

-

3x
4

3x
4

x 2

6x3 3x
2

x
3

2x
2

x

2x- + 4x 2

5x
3

3x
2

+ 3x + 2

Therefore, .your answer choice was correct.

Now proceed ro question .14 below.

1.36

2

Question 14

Apply the proper principle to choose the letter which labels the correct

answer to the product of the three binomials:

(x -;- y) (x y) (x + 1) = (A) x3 .... Y
2

2 2 2
(B) x3 xy + x - y

(C) x3 xy
2

- Y
2

(D) 2x3 + x2 -
y2

VII
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1

Cnngratulations. You made the correct choice. We can break the problem

up into the product of 2 quotients, namely,

10
4

and 4
3

10
3

2
5

Considr

10
4.

-

10-

the first fractfm:

10
4-3

now consider

4
3

2

(2
2

)
3

the second fraction:

(since 4 2
2

)

25

10- 2
6

(since (2
2

)
3
=2

6

2

= 10 2
6-5

= 2
1

2

The product of the two quctlents is therefore, 10 x 2 = 20

We are sure that you appreciate the fact ttaz a knowledge of exponents

can help simplify multiplication and divfsizo of numbers.

Yo') have -now completed this segment. Earth in your PUNCH CARD. Make

sure that the following information is in your notebook.

1- Definition of the reciprocal of a number.

2. Meaning of division.

3. The rule for finding the quotient of powers when the numerator has

the larger power.

4. The rule for finding the quotient of power, when the denominator has

the larger power.

You should now do questions 17-20 of.the homework assignment.

Be sure to complete the entire assignment questions 1-20, in

preparation for the test on volume 7.

VII.
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SEGMENT

1

2

C

VOLUME 8

This volume covers the following material
as shown in this excerpt from the Syllabus:

REFERENCE BOOK SECTION

DESCRIPTION DOLCIANI DRESSLER DODES

Dividing polynomial by monomial 6 - 11 8 6 8 - 5

Dividing polynomial by,, 6 12

polynomial
8 - 7 8 5

3 Factoring in algebra 7 1 11- 1
Indentiiying common factors 7- 2 11- 2 8- 6

4 Multiplying sum and difference 7 - 3 11- 4 8 4

of two numbers
Factoring difference of two squares 7 - 4 11- 5 8 - 6

5 Squaring a binomial 7- 5 11- 5 8- 4



READING ASSIGNMENT

VOLUME 8

Before you begin to answer the questions in this STUDY GUIDE you should
read the pages indicated.

SEGMENT FROM PAGE TO PAGE

1 219 221

2 221 223

3 237 244 Modern Algebra Book I

Dolciani, Berman and
4 245 248 Freilich

Houshtom Mifflin, 1965
5 248 251

Read EVERYTHING contained in these pages.

EXAMINE every illustrative problem

Write in your NOTEBOOK:

1) Every RULE that has been stated
2) Every DEFINITION that has been presented
3) Solve at least ONE PROBLEM of each type covered in the lesson.

If you wish additional information
for enrichment purposes consult: Algebra I

Dodes and Greitzer
Hayden Book Co. 1967

You will be given additional notes at various places in the STUDY GUIDE.
These, too, should be entered in your NOTEBOOK.



HOMEWORK
UESTION NO. PAGE NO.

HOMEWORK ASSIGNMENT

VOLUME NO. 8

BOOK: DOLCIANI

EXAMPLE NUMBER MBO REFERENCE

220 1 , , 08110

2 220 8 , 11 , 13 08110

3 220 15 , 18 , 19 , 20 08110

4 221 25 , 29 , 30 , 31 08110

5 223 2 , 08210

6 223 5 , 08210

7 223 17 , 19 , 21 08210

8 223 23 , 30 , 32 1 08210

9

fi

239 15 , 17 , 18 , 20 08310

10
t

240 1, 2 , 4 , 6 , 8 08310

11

1

242/2 3 , 11 , 18 , 21 l 08320

12

r

243 2.3 , 25 , 30 08320

13 246/1
1

16 , 19 , 20 , 23 08410

14 246/2 4 , 9 , 17 , 19 08410

15 i 247/2 2 , 5 , 9 08420

16 247/2 15 , 17 , 20 08420

17 i 249 I

i-

3 , 4 , 5 , 7 08510

18
i

249 i 9 , 10 , 12 , 14 , 16 08510

19 250 17 , 20 , 22 , 24 , 08510

20 250 25 , 26 , 27 , 28 08510

VIII
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GENERAL INSTRUCTIONS

Ask your teacher for:

PUNCH CARD
PROGRAM CONTROL
ANSWER MATRIX.

When you are ready at the PROGRAM CONTROL

Insert the PUNCH CARD in the holder
Turn to the first page of the STUDY GUIDE
Read all of the instructions
Read the First Question

Copy the question
Do your work in your notebook
Do all of the computation necessary
Read all of the answer choices given

Choose the Correct answer
(remember, once you've punched the card
it can't be changed)

Punch the card with the STYLUS

Read the instruction on the PROGRAM CONTROL
(it tells you which page to turn to)

TURN TO THAT PAGE:

If your choice is not correct you will
be given additional hints, and will be
directed to return to the question and
to choose another answer.

If your choice is correct tivm you will
be directed to proceed to the next ques-
tion located immediately below, on the
same page.

If you have no questions to ask your teacher now,
you can turn the page and begin. If you have
already completed a SEGMENT turn to the beginning
of the following segment;

CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS



Volume 8 Segment 1 begins here:

Obtain a PUNCH CARD from your instructor. In addition to the other
identifying information that must be furnished by you, you are asked to
punch out the following:

COLUMNS 48 and .50 3 6 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 0 8 (Volume Number)

66 and 68 0 1 (Segment Number)

Your READING ASSIGNMENT for this Segment is pg: 219 221
You will now be asked a series of questions to draw your attention to the
more iffportant points.

Question 1

Recognize which one of the following expressions is the same as

42 + 9

3

and choose the letter next to the correct answer.

(A) 39 + 6 (C) 13 + 3

(B) 42 9 (D) None of these.
3 3

You made a wrong choice. You did not divide each of the terms in the

numerator by the denominator. Consider, for example, the following

quotient

39p - q

q

Bp the distributiv7.1 property, 39p should be divided by q,

and -q should also be divided by q

Please return to page 27 and try this question again.
1

2

VIII



Very good. You made the

be answered:

right choice. Here

15x 25y

is how this question can

5

is the same as,

1
( 5- ) ( 15x 25y )

this equals,
1

(
5

) ( 15x ) + )(25y ) by the distributive property.

which equals:
3x 5y

Please proceed to question 5 below:.

2

2

Question 5

Apply the proper principle to simplify the quotient and select the letter

which labels the correct answer.

12x
3

+ 6x

3x

4x
3

+ 2x

9x
2

+ 3

6x
2

4x
2

+ 2

equals:

VIII



3

Very good. You made the correct choice. Here is how the quotient

8m -

n

can be simplified: We re-write the quotient as (

171.

) ( 8m n ). Then

applying the distributive property, we get

8m.

n n

Now,
8-- m

cannot be simplified any further, since the numerator and the

denominator consist of different letters. The second term is a number

divided by itself, with a negative sign in front of it. Therefore, it

equals -1- Hence, the correct answer is

8m
n_

Please proceed to question 7 below.

3

2
Question 7

Apply the proper principle to simplify the quotient and select the letter

which labels the correct answer.

equals:

8a
3

- 4a

2a

(A) 4a
2

- 2

(B) 6a
2

- 2

(C) 4a
2

2a

(D) 2a
2

VIII



To simplify n ession of the type:

5 - 45 + 15

5

instead of combining the terms of the numerator and then dividing we can

use the distributive property. The above expression can be re-written as:

( 5
1 1 1

5) ( 75 45 + 5) = ( ) ( 75 ) ( ) ( 45 ) + (5)) ( 15 )

5

= 15 - 9 +

+ 9

It is important to observe the signs of the terms in the numerator.

Return to page 23 and try this question again.
1

4

2

We don't agree. Let us try to make this business of dividing a polynomial

by a number a little more real to you. Suppose you were told that a

certain child was 4 years, 8 months, 2 weeks and 6 days old, and the-

e second child was half the age of the first child. How could you find

the age of the second child? To obtain the age of the second child, you

would divide the number of years by 2, the number of months by 2, the

number of weeks by 2 and the number of days by 2. Well, you have

actually followed the rule for dividing a polynomial by a number. The

age of the first child is a polynomial; namely;

4y + 8m + 2w + 6d, where the letters

stand for years, months, weeks, and days.

Similarly, in question 8, you should divide each term of the numerator

by 3.

Return to page 17 and try this question again.
2

VIII



5

1

You subtracted the numerical coefficients when you should have divided

them. Let us try to make this Ant clear to you.

Consider for example: 27y
3

This quotient can be written as

3y

27 y
3

3 y

Now, the numerical coefficient simply is 27 divided by 3, and that

.

equals 9. The expression y
3

is the quotient of 2 powers with the
y

same base. Only to this quotient do we apply the rule for the quotient

of powers.

Please return to page 2 and choose another letter.
2

5

2

You did not make the right choice. The mistake you made is that you sub-

tracted the numerical coefficients. The question can be broken up into

the quotient of 3 monomials, thus;

24b
4

- 12b
3

+ 15b
2

24b
4

12b
3

15b
2

3b
2

3b
2

3b
2

3b2

The numerical coefficients of each of these terms, namely;

24 2 15

3

1

3 '

and
3

represent division of numbers.

Please return to page 11 and choose another letter.
2



6

1

You should have remembered an old rule which states that only like terms

can be combined. The terms 8a
3

and -4a are not like terms. The

quotien. a binomial and a monomial can be broken up into 2 quotients

of Thus,

8a
3

- 4a 8a
3

_ 4a

2a 2a 2a

Now, each of these quotients can be simplified. Please refer to your

notebook and study the rules for simplifying the quotient of 2 monomials

Return to page 3 and try this question again.
2

6

2

Almost right, but in mathematics, almost right means wrong. We are going

to let you find your own mistake without our help. All that we will ask

you is to recall the rules for the quotient of signed numbers.

Please return to page 8 and try this question again.
1

VIII
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1

This choice is correct.

Now proceed to cuestion 4 which follows:

lion 4

Apply the proper principle to simplify the quotient and select the letter

which labels the correct answer.

15x + 25y

5
equals:

(A) 3x + 5y

(B) 10x + 20y

(C) 5x + 3y

(D) 3x 20y

You made a wrong choice. A number divided by itself is not equal to 0.

a
----a = 1 s ince a = 1 a

Thus, a number divided by itself equals 1.

Please return to page 18 and try this question again.
2

VIII

7



8

1

This choice is correct,

Now proceed to question 10 which follows:

Question 10

Apply the proper principle to simplify the quotient.

12x
3
y
3

- 6x
2
y
2

+ 18xy
- 6xy

and select the letter which labels the correct answer.

(A) -2x
2
y
2

- xy - 3

(B) 6x
2
y
2

- xy 3

(C) -2x
3
y
3

+ x
2
y
2

3

(D) -2x
2
y
2

+ xy 3

8

2

Suppose we first simplify this quotient:

8x3 - 4x
2

2x 8x
3

4x
2

2x

2x 2x 2x 2x

= 4x
2

- 2x 1

Now, we can substitute 2 for x and evaluate the expression.

Please continue from here.

Return to page 28 and try this question again.
2

VIII



You did not make the correct choice., Let us help you get started.

x ± y

y

Y_

y y

3

3

Note that a number divided by itself equals 1.

We are sure that you can continue from here on your own.

Please return to page 19 and consider question 13 again.
2

9

1

9

Remember this formula:

DIVIDEND REMAINDER
= QUOTIENT +

DIVISOR DIVISOR

and it will help you decide which is the correct answer.

Each word used in mathematics (with the exception of some simple words)

has a definite definition. It is dangerous to assume that you know what

a word means unless you have already learned its official definition.

Please return to page 30 and choose another letter.
2

VIII



10

1

It is true that the coefficients are in a decreasing order. However,

you were asked to choose the polynomial whose variable was in a decreas-

ing order.

Return to 25 and try question 3 again.

2

10

2

You merely re-wrote the quotient in another way. As amatter of fact,

you will come across three different ways of writing a problem in

division; namely,

745 15)745 745 i 15
15 '

The above three expressions all indicate the same operation. We will

give you a start to help you make the right choice. Think of the

decimal representation of integers. Thus, for example:

864 = 8(100) + 6(10) + 4

Please continue from here.

Return to page 26 and try this cnIestion again.
2

VIII



Very good. You made the right choice. Here is how this quotient can be

simplified:

18x - 9y + 6z - 3w 18x _ 6z 3w
Now,

3 3 3 3 3

18x

3
6x

-- . -3y

6z

3

3w =
3

Thus, the correct answer is:

2z

-w

= 6x - 3y + 2z w

Please proceed to question 9 below

Question 9

Apply the proper principle to simplify the quotient:

24b
4

- 12b
3 + 15b

2

3b
2

and select the letter which labels the correct answer.

(A) 21b
2

- 9b + 12

3

(B) 8b - 4b2 + 5

(C) 8b
2

4b + 5

(L) 27b
2

VIII
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1

To simplify a -ical expression oi ,L2 type:

36 + 18 + 6

3

instead of adding first and then dividing, as an alternate method, we can

use the distributive properry, The above expression can be re-written as

1
-3-

1

(

(

36

36

12

)

+

+ l'(

+

18

18 )

6

+ 6 ) which equals

+ 3( 6 ) =

+ 2 = 20

Please return to page 1 and try this question again.
1

12

2

We don't agree,

You made two mistakes. Let us try this question together.

12x
3
v
3

6x
2
y
2

- 6xy

can be separated into 3 quotients:

12x
3
y
3

- 6x
2
y
2

-6xy -6xy

Now, ask yourself:

and

18xy

18xy
-6xy

What is tae value of 21
-6

What is the value of
-6

.

Return to page 8 and try this question again.
1

VIII



The expression
15x + 25y

13

1

5
signifies that each term of the numerator is

divided by the denominator. Thus, the expression can be re-written as

15x 25y

5 5

We are sure that you can continue from here.

Return to page and choose another letter.

13

2

We do not agree. Let us separate this quotient into three quotients.

Thus: 8a
3
b 16a

2
b 4a

2
b

4a
2
b 4a

2
b 4a

2
b

Let us take the first quotient and. work our way fvom left to right.

Thus, we have:

Now:

8 a
3

a

8
3

a
2

2 = a
b = 1 .

a

this becomes:
2a

Proceed in the same way with the other 2 quotients.

Return to page 18 and try the question again.
2

VIII



Exponents are subtracted only when we have the quotient of the same

letters raised to powers.

For example:

y
5

y5 -2

2
y

= y 3

However, a numerical quotient such as
13

is merely the division of

18 by. 3, and the answer is 6 and not 15 Now, examine your choice,

and you will see that you subtracted the numerical coefficients when you

should have divided them,

Return to page 3 and try this question again.
2

14

2

You did not choose the right answer. It is always a good idea to check-

a problem in division by multiplying the quotient by the divisor and

then adding the remainder. This should be equal to the dividend.

Look at this example.

245
25 ) 6138

-50 Now, we multiply the
113 245

-100 quotient 245 by the 25
138 1225

-125 divisor 25 490
13 remainder 6125

Finally, we add the remainder to the above product; thus, 6125 + 13

This sum must equal the divident, 6138

Return to page 20 and try this question again.
2

VIII
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1

This choice is correct.

Now proceed to question 3 which follows:

Question 3

Apply the proper principle to simplify the quotient and select the letter

which labels the correct answer.

ab
2

+ ab + a

a

(A) b2 + b

(B) ab2 + ab + a

(C) b
2

+ b +. 1

(D) ab2 + ab

equals ?

7.5

9

By missing terms we mean the missing powers of the variable, counting

from the highest power down to the lowest power. For example, consider

the polynomial,

x
7

- 3x
5

+ x
2

- 3

Note that the highest power of x is 7. Therefore, we start from 7

and count down to 0. Thus, we get 7 , 6 , 5 , 4 , 3 , 2 , 1 , 0. Now,

the polynomial does not have x raised to the powers 6 , 4 , 3 , 1.

Hence, the missing terms are x
6

, x
4

, x
3

, x. Note, 3 can be con-

sidered 3x0.

Please return to page 43 and choose another letter.
2

VIII



16

1

You did not make the right choice. When you have to divide a polynomial

by a monomial, it is a good idea to break up the expression into quotients

of monomials. Let us illustrate this. Suppose that we have to simplify

the quotient,

33a
4

+ 22a2

lla

The above can be written as the sum of the quotient of 2 monomials

33a
4

22a
2

lla lla

Now, the numerical coefficients are divided, and the exponents of the

letter are subtracted.

Return to page 2 and try this question again.
2

16

2

We don't agree. The rule for finding the quotient of powers is to retain

the base and subtract the exponents.

i,e.
x
a

x
ab

=
x
b

when a > b

Please return to page 11 and try this question again.
2

VIII



Very good. Here is how this question can be answered:

8a
3

4a 1 (8a
3

- 4a)

2a 2a

8a3 4a
2a 2a

(By the Distributive Law) .

Note: 4

= 4a
2

- 2 a
3

a
2

a

-4

2 -2

a =
a

Now, proceed to question 8 below.

1

Question 8

17

2

Apply the proper principle to simplify the quotient,

18x 9y + 6z - 3w

3

and select the letter next to the correct answer.

. -"

(A) 6x - 3y + 2z 3w

(B) 6x - 3y + 2z w

(C) 12x - 3y + 2z - w

(D) 15x - 6y + 3z 6w



18

1

The expression
ab

2
+ ab + a

a

1
( ab

2
a + ab + a

can be re-written as:

ab
2

ab + a

a a a

Each of the three terms is a quotient of powers. If you ,refer to your

notebook, you will find the rule for finding the quotient of powers.

Return to page 15 and try this question again.
1

18

2

This choice is correct.

Now, proceed to question 11 which follows.

Question 11

Apply the proper principle. to simplify the quotient,

8a
3

b - 16a
2

b
2

+ 4a
2

b

4a
2

b

and select the letter which labels the correct answer.

'A) 2a - 4b + 1

(B) 2a - 4b

(C) tab 4b
2

+ b

3

(D) 2a2
- 4ab

2
+ ab.

VIII



Very good, You Made the right choice. One way to do this problem is 7o

simplify the quotient first. Thus,

8x
3

- 4x2 2x 8x
3

4x
2

2x

Now, when x = 2, we have

2x 2x 2x

= 4x
2

2x 1

= 4(2
2
) - 2(2) - 1

= 16 4 1

= 11

It is interesting to note that the above procedure can be used to check

your work. Let us e)cPlain. To check whether the quotient

2
8x

3
- - 2x

= 4x
2

- 2x 1, we evaluate the

quotient for any numerical value of "x", and we evaluate the answer for

the same value of "x°. These two answers should be the same. That is,

8(23) - 4(22) - 2(2)
- should also equal 11.

2(2)

If we complete the calculations, we find out that the above does equal 11.

Please proceed to question 13 below.

Question 13

Apply the proper Principle to find the ratio x:y,

Se'.

x + y
3

L net to the right answer.

(A) 1:2 (8) 2:1

VIII

if:

(C) 1:3 (D) 3:1

19
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made the correct choice. It will be helpful in remembering the-,

if we write the formula,

DIVIDEND
DIVISOR

= QUOTIENT +

in this question, we have:

645 1
28 +

23

REMAINDER
DIVISOR

lat 645 is the dividend, 23 is the divisor, 28 is the

1 is the remainder.

se go on to question 2 below.

-ion 2:

orm the indicated operation and select the letter which labels the

3487 43.rect answer,

3
(A) 78

(B) 79

(C) 81

(D) 81

VIZT



The variable 1;:. in an ascending Ler from left to righr. True, it is

in descendiT :.:der the other L.. but the "left to riEht" o-der is the

one that is always meant whethe riDt it is stared.

Return to page 25 and try question 3 again.
2

21

2

We are dealing with integers that are represented in the decimal system.

In this system, position is important. Consider the integer 372. This

number is not the same as 3 + 7 4- 2, because 372 means

300 + 70 + 2. Let us try another number; say, 4378.

4378 = 4000 + 300 + 70 +

Please return- to page 26 and ==Y thLs- question agar
2

VIII



Y did not divide corre=t1 Maybe you should go back: :o the -:ex:

a- ,ignment and study the divLaion of a polyncm_al by a pol7nomia1

e 222.

x + 5 -.xere the correc: a:Iswer, then

( x + 5 x I ) should equal

2
x 7x + 10 Check the multiplication.

will see ths: you get

x
2
+ .3x 10

La,aurn to page 37 and rry This questiax. again.
1

22

usstion 7:

Apply the proper principle to find the quLient,

3x
2

Tx 6 ) - 3 + x )

Lad select the letter whLah labels the correct answer.

(A) 3x + 16

(B) 3x + 16 and remainder 42

(C) 3x - 2

ancl remathlader
-12

x + 3



This choice is correct,

Now proceed to question 2

Question 2

Recognize which one of the fill. expressions is the same as

16

and choose the letter next r: :he 7ect

(A)

(B) 31

(C)

(D) these,

23

23

2

An old mathematics rule is tr= -ao matter when you learned it. -We are

referring to the rule for finEal_g the quotient of powers. The rule is:

to find the quotient of powers aving the same base, we keep the base and

subtract the exponent of the j:Iminator from the exponent of the numer-

ator. Thus,

b
7

b3
= b

7-3
b
4

5
5-1

c.

= c

Please return to page 8 and try this question again.
1
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re for the quctie: r s having the_ same ba s to

retair The baae and subtract ex :le:7-ts. For ex.amnle.

21a
3a

181:

"A"E

7a

6

Ncte that a letter written wfthol:.- . ::nent means the the le-ter has

the expo-len7 1.

Please return to page 2 and try ttis question again.
2

24

You divided the exponents; you anouId have subtractad hem. I._ .5e keep

fn mind tha rule for finding e ucnt of powers:

xb
1 wh a b

Return to page 18 and try this again.

2

VIII



If --zou he quL.ttent ss difference of the quotient c '77J0

monomials. .:11 7

8a
3

4a 8a
3

4a_
2a 2a

Now, the se:- :-uo tient is tc 2a. Give this ques'Jf on a

little more f: ht

'lease retur7 tc page 3 and chcose another letter.
2

This -_-e Ls -.--Lorrect.

Now 17c. questaon 3 which 'cl-ows.

Qu z..71

25
1

25

Iecaa.7=_ Tolynom-_al is wrizen decreasing order of t:]e vaai

: t -he letter next such a polynomial.

(A) 6x
4

5x
3

+ 4x
5

3

(B) 5x
2

x + 10'

(C) 7x
2

5x
3

+ 2x
4

(D) 4 3x
2

+ 2x

VT TI
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We J

I f u S5 among 5 peops; 11,7u much money would each person

-easy, you say Each .7erson will get $1. If you divided

8 among children; how many pieces wouIrl each child get?

Again, the answer is 1. In ozher worcl, a number divided by itself is

equr.I to

Coming to our question, we nave

ab2 ab + a

a

ab2 ab a

a a a

) ( ab
2

ab + a )

-r--e that :the Last term is a ru=b= divided hw itself.

Re DD page- 13 and clnose flothEn letter.

1

r;

choi,:e is correct.

Now prooeed to question 5 which nolL-Ts.

Question 5

3x
Recognize whicln of the following represnts the ruo::-ient

(393
re-written

the 01 a polynomiall t7,77. terms anC. a monomial and select

the leLr w .1SilYels the co=rm snatement.

(A) 3 )

(B) 6(100'1x + 9(10)m + 3x

(C) 6x 9n: 3x
3 3 3

(D) 3(231x)
3

VIII



1
chni7e is correct.

Now pra:eed to quest? on 6 which follows:

Question 6

Apply the proper principle 7Lo simplig tine quotient and select the letter

which Labels the torte= answer.

(A)

(B)

(C)

D)

n

Sm
n

8m

8m

8m
n

equals ,

You did nDr make 1-l-Je rigEt choice. uG do a part of this problem

together:

3x +

3x
2

9x

b

27

2

At t: pis point, you should keep in minL that ( 3x
2

+ 9x ) is sub-

=acted from 3x2 + 7x ), When w aubtract two polynomials, we change

the s.igns of the terms of the polyncmiai being subtracted, the subtra-

hend, and then apply- the addition rules.

21ease return r0 page 22 and try this question again.
2

VIII
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Ea.:11 of the terms in the numerator are different since they have different

powers of b. The first term has the letter b raised to the 4
th

power;

the second term has the letter b raised to the 3
rd

power; and the last

term has b raised to the 2
nd

power. Therefore, these are unlike terms

and (.3nn-Jt be combined. It would help you if you rc,-read the text assign-

111?nt-

Return to page 11 and try this cuestion again,
2

28

2

This choice is correct,

Now proceed to question 12 which follows:

Question 12

Perform the indicated calculation to find the value of the quotient

8x3 - 4x
2

- 2x ,

when x = 2, and select the letter
2x

next to the correct statement.

(A) 20

(B) 12

(C) 22

(D) 11

VIII



Let ;Js explain how an expression of this type can be simplified.

Consider the expression

3 9
y + x y V

This expression can be written as,

1 3 2 2
)

i x y x Y y)

By the distributive property, the above equals,

1 9 2
x y x y+ + -Y
Y y Y

Using the rule for finding the quotient of powers, we get

x
3
y
2

3 x
2
y 2 y

= x Y ,
= x

Y Y Y
1

29

1

Note that rule last term is a number divided by itself and is, therefore,

equal ro 1

PleasP r9turn ro page 15 and try this question again.
1

29

2

in a Long division problem where the dividend consists of many terms

many operations have to be performed. We subtract and multiply quite a

few times. Hence, there are more chances for making mistakes., In a

situaion like this, it is very important to work carefully and arrange

your work neatly. Furthermore, when you have completed such a problem

it is important to check your answer. You should multiply the quotient

by the divisor and see if the product equals the dividend.

Please return to page 31 and try this question again.
2

VIII
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1

Congratulations, you made the right choice. Here is how this question

can be answered.

the equation

x + y

V

x y

y y

3

3 Now, = 1 Hence, we have
y

+ 1 = 3
y

y
= 2 , or

x 2

1y

You have now completed this segment, hand
that you have written the following items

1. A problem worked out in detail
a pciynomial and a monomial.

For example:

in the PUNCH CARD. Make sure

in your notebook.

involving the quotient of

8x
1
y 16xy

2
4x

2
y

4x2y

You should now do questions 1-4 of the homework assignment.

30

2

Volume 8 Segment 2 begins here:
Obtain a PUNCH CARD from your instructor. In addition to the other

identifying information that must be furnished by you you are asked

to punch out the following:
COLUMNS 48 and 50 3 7 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 0 8 (Volume Number)

66 and 68 0 2 (Segment Number)

Your READING ASSIGNMENT for, this Segment is pg: 221 - 223.

You will now be asked a series of questions to draw your attention to

the more important points.
Question 1

In the following division,
645 ; 23 = 228

23

I recognize which is the
'

dividend, divisor, quotient, and remainder. Select the letter next to

the correct statement.
dividend divisor quotient remainder

(A) 645 23 28

(B) 23 645 28

(C) 645 23 28 1

(D) 28 23 645 1

1

23

23

V7T TT
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chpic'e is correct.

NoT, proceed to question 8 which follows:

Qu,-stion 8

Apply the proper principle to find the quotient,

( 2x
3

- 3x
2

+ 5x 2 ) ( 2x - 1 ) , and

se ect the letter which labels the correct answer.

(A) x
2

2

1
(B) x

2 7
y2x + remainder 5

2

(C) x
2

x - 2 and remainder 4

(D) x
2

+ 2

31
2

You did very well until the last step. Please note that in the final

step of this problem, you have to subtract the 2 binomials,

15x ± 8

15x - 20

Examine your work and see if you can find the error you made.

Return to page 36 and try this question again.
2

VIII



32

1

2 .

a is followed by "a" , and that is descending order. However, 4 is

of a lower order than "a" It could be written 4a0 . At this point

in the course, a
0

could be interpreted to mean " no a " ; therefore,

the 4 is out of order.

Return to page 25 and answer the question again.
2

32

2

31x)2
It is true that

3(3 693x
. However, you were asked to chose

3

a polynomial of three terms divided by monomial. 3(231x) is a monomial.

Please return to page 26 and answer the question again.
2

VIII
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1

You made a mistake. It is always a good idea to check your answer. If

your choice were correct, then ( x - 9 ) ( x 2 ) would be equal

to the dividend, x
2

7x + 10. Multiply these two binomials and

see that their pro duct does not equal the dividend.

Return to page 3/ and try this question again..
1

33
2

We do not agree. Please note that the dividend has two missing terms.

It should be re-written as

g
3

0X
2

+ Ox - 8 since an x
2

term and an

term will appear in the divi-

sion process.

Do this question over again; and when you have completed the division,

check your answer by multiplying the quotient by the divisor. This pro-

duct should equal the dividend.

Return to page 47 and choose another letter.
2

VIII
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1

This choice is correct.

Now proceed to question 10 which follows:

Question 10

Apply the proper principle to find the quotient,

3x + 2x - 2

2x - 1

and select the letter which labels the correct answer.

1
(A)

3 + x and remainder x
22

(B) 4x 2
-

(C) x + 2

(D) x + 1 and remainder -3

34
2

You cancelled individual terms in the numerator with individual terms in

the denominator. You can only cancel like factors in the numerator with

like factors in the denominator. Thus, for example, in the quotient

x
4 + x2

+ 1

x
2 + x + 1

you cannot cancel the x
2

terms. Go back to the text assignment and

study the procedure for dividing two polynomials.

Return to page 40 and try this question again.
2

VIII
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1

We do not agree. We are sure you noticed that there is a missing term

in the dividend. Please re-write the dividend as

4x
2

+ Ox - l since an x term will appear

in the division.

Also, make sure that in subtracting, you change the sign of the lower

term and add,

Please return to page 53 and try this question again.
2

35

2

We do not agree. It seems that the letter "a" is the cause of'your

difficulty. Well, it shouldn't be. Proceed as you would in any problem

in division, as follows,

Eventually, you will get a remainder expressed in terms of the letter "a".

Since we are told that the remainder is zero, you can equate the expres-

sion for the remainder to zero. Solving the equation will lead us to the

correct answer.

Please return to page 50 and try this question again.
2

VIII



Very good. You made the correct choice. Here is one way the problem

can be done.

x2 x + 2

2x 1 )
2x

3
- 3x

2
+ 5x 2

2x
3

- x
2

2x
2

+ 5x

- 2x
2

+ x

4x 2

4x - 2

proceed to question 9 below.

-stion 9

:,Ly the proper principle to perform the indicated operation:

( 6x2 + 7x + 8 ) - ( 3x. 4 ) , and

select the letter next to the correct answer.

(A)
12

2x + 5 +
28

and remainder
13x3x

(B) 2x + 5 and remainder 28

(C) 2x - 5 and remainder -12

(D) 2x + 5 and remainder
28

3x-4

VIII



This choice is correct.

Now proceed to question 6 ;;i,:_th follows:

Question 6

Apply the proper principle to find the quotient,

( x
2

7x + 2.21

which labels the correct answer.

VIII

2 ) and select the letter

(A) x 5

(B) 9

(C) 9 and remainder 8

(D) - 5

17
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1

Before you start to divide polynomials, you must first make sure that

both the dividend and the divisor are written in descending or

variable. In this question, the divisor should be written 3 )

Furthermore, you made a mistake in subtraction of: -nomia_,

Let us illustrate with another example:

y + 5
5y

2
- + 10

5y- + :5y

1.1h -,17_. you sl.otra 5y
2

+ 25y from 5y
2

8y , the differencf, is -33v

Please refresh your memory with regard to the rule for subtracting two

polynomials.
"Change the signs of the subtrahend

and apply the rules for addition."

Return to page 22 and try this question again.
2

38

2

You did not make the right choice. If you examine the dividend, you will

notice that two facts must be attended to.

First, the dividend is not written in descending order of the letter x.

Second, the dividend has missing terms. The x
3

and the x terms are

missing. Hence, before starting to divide, the dividend should be re-

written as

x
4 + Ox

3 + x2
+ Ox + 1

Please continue from here.

Return to page 40 and try this question again.
2

VIII



The choice you :de indicates that vcu forgot to do something important.

Before star :ing a problem involving :he division of two polynomials, you

shcz7uld mlak_ sure that both the dividend and the divisor are written in

descendLng order of the variable. =lease examine the dividend and ar-

range it descending order of

Return to page 34 and try this question again.
1

You did not make the right choice. Suppose we do a similar problem:

( 9y
2

- 1 ( 3y 1 )

39
9

First, we notice that there is a missing term in the dividend. There is

no " y " term. Therefore, we write the dividend.as follows:

9y
2

+ Oy 1 We obtain

3y
3y 1 )9y2

Oy

9y
2

3y

1

Now, you must be careful. In subtracting -3y from Oy , the sign of

the luwar term changes, and we add 3y + Oy.

We are sure that you' can continue from here without our help.

Return to page 53 and try this question again.
2

VIII
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Very ,good, You made the col-ect choice. In this question, first have

to re-write the dividend to Include the two missing terms. Thus, we write

3
x
3

8 - Ox
2

+ Ox 8

x
2

2x + 4

x - 2 )
x
3

Ox
2

+ Ox 8

x
3

2x
2

2x
2

+ Ox 8

2x
2

- 4x

4x 8

4x 8

0 remainder

Please proceed to question 13 below.

40

2

Question 13

Apply the proper principle to find the quotient,

( x2 + x4 + 1 ) ( x2 + x + 1 ) , and select the

letter which labels the correct statement.

(A) x
3

(B) x
2

- x + 1

(C) x
2

+ x 1 and remainder 1

(D) None of these.

VIII



Volume 8 SPgmenr_ begins e:

Obtain a PUNCH CARD from your 7nsr,.ii-tor. In addition to the .7:ther
identifying lt,:Drmatton -.hat be furnished by you you are asked
to punch out rte following:

COITNNS 48 and 50 3 8 'Sequence Number)
54 and 56 0 ITyp,T Of Punch Card)
6' and 62 0 iVoliAte Number)

66 and 68 0 'Segment Number)

SUPPLE...7NTARY NOTES

What is factoring'
In the book, Alice in Wonderland, the Mad Hatter makes the point that it
would be more fun to celebrate one's 364 Jnbirthrlays rather than the
single birthday Don't you. agree? In your study of mathematics, you
have been asked ro multiply and wits cooly. Now, for the first time,
will be asked t-D "unmulriply" Let 1.p explain. If you are given the
numbers, say, 3,5,-, and you are- to find their product, you get
3 x 5 Y 7 = 10; this is mtA-ipL4ing. If on the other hand you
are given the number 105, and y.o. _ a:e asked to find the numbers 3,5,
whose product will edial 105; this = mmultiplying. However, instead
of the word unmul=LpLying, we use The -zprd factoring. The numbers
3,5,7 are called tha factors of 1)5

Why do we factor?
The process of factocIng comes under heading of "tricks of the trade,"
Just as craftsmen, .sci71 as (,,,,rpenTecs, electricians, or plumbers, have
ways of dotng thtngs that. make they easier, so the mathematician uses
factoring to Si!9 cc ain problems ,,,7177. much less effort. Hence, if you
want to become a good -.LatTsman in algebra, you must learn how to factor.

your READING ASSIG7MENT for this Segment is pg 237 - 244

You will now be a= =d a series of auestions to draw your attention to
the more, importan-

41

2

Question 1

Perform the necessary operation. to express each of the numbers 210, 252

as a product of numbers and select The letter which labels the correct

statement,

(A) 210 = 7 x 6 x 2 x C) 210 i= x 5 x 3 x 2

252 - 4 x 7 2 252 = 7 x 3 x 2 x 3 x 2

(B) 210 e, 7 x 5 x F 2 (ID) None of these.
252 = 21. x 2

VIII
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1

You went too far. A good question to ask is: when is the operation of

division completed? In other words, when do we stop dividing? The an-

swer to this question is very important.

The operation of division is completed when the remainder is zero;

or, when the remainder is of a degree less than that of the divisor,

Suppose we do a problem to illustrate the above statement.

The first remainder is -4x + 3. 2x - 1

This remainder is of the same

degree as the divisor. Hence,

we have to continue. The second

remainder is 2, which is of lower

degree than the divisor. Therefore, we

stop dividing-

4x 1 )
8x

2
6x + 3

8x
2

- 2x

- 4x + 3

4x + 1

Please return to page 36 and try this question again.
2

2 remainder

42

2

You are not playing the game according to the rules. You are not allowed

to cancel individual terms in the numerator of a fraction with individual

terms in the denominator. Only equal factors can be cancelled. Thus,

2x
2
yz

2y
is a product of numbers divided by a product of numbers and the

2's and y's can be cancelled. However, in the quotient,

2x
2

+ y z
, you cannot cancel any of the like terms in

2x
2

+ y

the numerator with the like terms in the denominator. Go back to your

text assignment, and study the procedure for dividing two polynomials.

Return to page 34 and try this question again.
1

VIII



You are correct.

A polynomial written in decreasing order of a variable means that the

exponents of the variable get smaller as you go from left to right.

All we are concerned with is the exponents, not the size of the

coefficients. For example, the following polynomial is written in

decreasing order of the variable r

3r
4

+ r
3

- 50r
2
+ 75r + 100

You should also note that a number without a letter is of lower order

than a number with a letter. Thus, 100 is of lower order than 75r

since 100 could be written as 100r°

At this point in the course, r could be interpreted as "no

Please proceed to question 4 below.

Question 4

Recognize the missing terms that must be inserted in the polynomial

5x
4

- x
2
+ 1

to make it a complete polynomial of order 4 .

Select the letter which labels the correct answer.

VIII
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1

It looks as if you forgot how to divide.

Perhaps you should review the textbook instruction on Page 2'2. In the

long division method you have to subtract. Remember, when you subtract,

you must change the signs of the subtrahend and then use the addition

rules.

Return to page 37 and try this question again.
1

44

2

You cancelled individual terms in the numerator with individual terms in

the denominator. We cannot do this. You may ask, " why not? " Let us

illustrate " why not " with an example.

Consider the quotient
4x

2
- 6

2x 3

and let us find the value of this quotient when x = 2.

We get,
4(2

2
) - 6

2(2) 3
10

Had we cancelled as you did, the quotient would have become 2x + 2 ,

which equals 6 when x = 2.

Please return to page 52 and try this question again.
2

VIII



You probably made a mistake in your work, and your answer does not

match any of the given choices. However, one of the given choices

is a correct answer to this question. Let me help you get started.

The dividend has two things wrong with it. It is not written in

descending order of x , and there are missing terms. Re-write the

dividend as

x
4

+ Ox
3

+ x
2

+ Ox + 1

and do this problem over again.

Return to page 40 and work out the problem again.
2

45

1

45
2

Although 48 does equal

4 x 4 x 3

these are not the prime factors of 48 ; the number 4 is not a prime

number since it can be expressed as the product of two smaller numbers.

4 = 2 x 2 .

4 is a composite number.

Return to page 78 and try this question again.
1
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1

Good! You did a strange problem correctly.

Check through this method:

x + 3

x - 1
x
2

+ 2x a

2
x - x

3x a

3x 3

3 a

Now, we were told that the remainder is zero!

Therefore, 3 - a must equal zero.

That is, 3 - a = 0

or, 3 = a

Check this by multiplying ( x - 1 ) by ( x + 3

and see if the result is x
2
+ 2x - ( 3 ).

46

2'

You have now completed this segment. Hand in your PUNCH CARD. Make

sure that the following items are in your notebook.

(1) Detinition of the words dividend, divisor, quotient, and remainder.

dividend remainder
(2) The identity

divisor
quotient +

divisor

(3) A question involving the quotient of two polynomials worked out

in detail; for example,

( 4x
2

+ x 5 ( 2x 1 )

You should now do question 5 - 8 of the homework assignment.

VIII



You added when you should have subtracted. Thus,

x

2x 1 )
2x

2
+ 3x 2

2x
2

x

(2x
2

x) is subtracted from 2a
2
+ 3x). The rule for subtracting 2

polynomials is to change the signs of the terms of the lower

polynomial and add.

Return to page 34 and try this question again.

47

1

This choice is correct.

Now proceed to question 12 which follows.

Question 12

Apply the proper principle to find the quotient, (x
3

8) (x 2),

and select the letter which labels the correct answer.

(A) x
2

- 4

(B) x
2 + 2x + 4

(C) x2 + 4x + 4

2x
2

8
(D) x

2
and remender

x

VIII
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1

You chose the correct answer- The procedure for dividing two polynomials
is carefully explained in the text assignment, Page 222. However, since
the division of polynomials is a process consisting of many steps, let's
go over this procedure very carefully, one step at a time and do this
problem together-

( 2x
2

+ 5x - 3 ) ( x + 3 )

Steps

(1) We re-write the quotient as a problem in

long division.

(2 We find the quotient of the first term

of the dividend and the first term of

the divisor,
2x

71-c

= 2x. This becomes

the first term of the quotient and is

written over the division sign,

(3) Next, we multiply 2x(x + 3) = 2x + 6x,

and write this under the first two terms

of the dividend. Are you still with us?

(4) We now subtract, getting -x -3.

x + 3 )
2x

2
-4- 5x 3

2x

x + 3 )
2x

2
+ 5x 3

2x

x + 3 )
2x

2
+ 5x - 3

2x
2
+ 6x

2x

x + 3 )
2x

2
+ 5x 3

2x
2
+ 6x
- x 3

(5 As before, we consider the quotient 2x - 1

x 3 ) 2-x 35x -
x

which equals -1 and write this
2x

2x
2
+ 6x

number above the division sign. - x - 3

(6) We multiply ( -1 ) ( x + 3 ) and 2x - 1

subtract again. As you can see,
x 3 ) 2x2 + 5x 3

2x
2
+ 6x

there is no remainder; hence, x 3

2x - 1 is the answer. - x - 3
0 remainder

(7) Now, to make sure, check the division
x -i. 3

by multiplying ( 2x - 1 ) ( x + 3 ).
2x - 1

This product should equal the dividend
2x

2
+ 6x

2x
2
+ 5x 3.

Copy this page into your notebook.
Proceed to question 7 on page 22

2

x - 3

2x
2
+ 5x 3

VIII



1

We do not agree. If we subtract (-2x 6) from (-2x 6), the

difference is zero. The rule for subtracting two polynomials is to

change the signs of the terms of the subtrahend and apply the rules for

addition.

There is one other item that needs clearing up. You confused the

remainder with the quotient of the remainder and the divisor. It will

Help you to remember this formula:

DIVIDEND
QUOTIENT

DIVISOR DIVISOR .

Note that the word remainder appears only in the numerator.

Please return to page 22 and try this question again.
2

49

2

The quotient is right; the remainder is wrong. Recall the formula.

DIVIDEND
DIVISOR

QUOTIENT -
REMAINDER
DIVISOR

Note that the remainder is not a quotient.

Please return to page 36 and try this question again.
2
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Iert good. Check this method against your work.

x
2

- x + 1

x
2 + x + 1 )

x
4 + Ox

3
+ x

2 + Ox + 1

x4 + x
3

+ x
2

x
3 + Ox

2 + Ox + 1

3 2
x - x x

x
2

+ x + 1

x
2

+ x + 1

Proceed to question 14 below.

50
9

Question 14

You are told that when x
2

+ 2x a is divided by x - 1 , there

is no remainder. Do the division and determine a value of the letter a.

Select the correct answer.

(A) a = 0

(B) a = 3

(C) a = 1

(D) Cannot be determined.

VIII
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1

We don't agree. Let me help you get started. First consider the nu-ft( -..

238 and express it as the product of prime numbers. Do the same to

number 255. Examine the factors of each of these numbers and select rl

largest factor that they have in common.

Please return to page 59 and try this question again.
2

51
2

You made one error. If you examine the middle term of the given

polynomial, you will notice that the letter "c" is raised to the

first power. The greatest common factor cannot have the letter

"c" raised to a larger power.

Please return to page 58 and try this question again.
2

VIII
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1

We do not agree. In order to find the factors of a number, say 252, we

first observe that this number is even. Hence, 2 is a factor and

22
-

126
126, Now, 126 is still even, and we can divide by 2 again = 63.

2

Clearly, 63 can be divided by 3 and the quotient is 21.

We are sure that you can continue from here. You should note that with

each division the number gets smaller, and it is easier to discover

factors of smaller numbers.

Please return to page 41 and try this question again.
2

52

2

We do not agree. If you raise 2x to the 3
rd

power, both 2 and x

are each raised to this power.

Thus, (2x)
3

= 2
3
. .x3 = 8x

3
.

Clearly, 8 does not divide 12 exactly.

Please return to page 61 and try this question again.
2

VIII



Very good.

Let us do

You made the correct

rhis problem together,

choice. 1

step by step.

2x - 1 Y3x 2x
2

- 2 rearrange in descending
order

2

) 2x2 + 3x - 22x - 1
?X

x2x

x

2x - 1 ) 2x2

x

+ 3x - 2 multiply divisor (2x 1

by quotient (x)

2x + 3x - 2

2x
2

- x subtract

x

2x 1 ) 2x 2 + 3x 2

2x
2

-

4x 2
4x = 9

x + 2

2x

2x .1 2x
2

+ 3x 2 multiply divisor (2x 1)
by 2

2x
2

-

+ 4x - 2

4x - 2 subtract;
0 remainder = 0

Proof: ( 2x - 1 )( x + 2 ) = 2x2 + 3x 2

Please go on to question 11 below.

53

2

Question 11

Apply the proper principle to find the quotient,

( 4x
2

1 ) - ( 2x 1 ) , and select the letter

which labels the correct answer.

(A) 2x - 1 and remainder 2 (C) 2x

(B) 2x - 1 (D) 2x + 1

VIII
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1

You did not make the correct choice. In order to find the factors of a

number, we start tith dividing this number by the smallest divisor first.

Thus, we first try dividing by 2:

246
2

- 123.

Then we try dividing by 3 and so

We are sure that you can continue from here by yourself.

Return to page 66 and try this queL;tion again.
2

54

2

This choice is correct.

Now proceed to question 8 which follows.

Question 8

Apply the proper principle to find the greatest common monomial factor

of the monomials: s: 7r
2

s
2

t
2

and -21r
3

st
2

. Then select the letter

which labels the correct answer.

(A) -3rst

(B) 7r
2
st

2

(C) -7r
2
st

2

(D) 3r
2
st

2

VIII
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You made the wrong choice.

You have to consider only the 711171bers 48 . Express each of

these numbers as produ. _s. ing done this, examine

fa,tu:s to see what numbers they have in common.

Phase return to page 62 and try this quetiou
2

55

2

You did not make the right choice. In order for c to be a factor

each of the terms of the given polynomial must have the letter "c"

raised to the third power or better.

Since this is not the case, please reconsider your choice.

Return to page 58 and try this question again.
2

VIII
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1

AlC:ough 84 does equal 21 x 2 x 2 ,
this is not the correct answer;

the question called for prime factors.

The number 21 is not prime, since it can be written as a product

of 2 other numbers.

Thus, 21 = 7 x 3 .

A prime number can be written only as a product of 1 and itself.

For exampl, 19 = 1(19).

56

2

) to ac 8 a.. try this question again.

1

If you raise 3x to the third power, both 3 and x are each raised to

this power.

Thus, (3x)
3

= 3
3.

x
3

= 27x
3

.

We are sure that you can see that the number 27 is too large to be a

factor of 12 .

Please return to page 61 and try this question again.

2
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1

T::e do not agree.

It is true that 5 is a factor cf 45 and 15 . However, in trying

to find the greatest common monomial factor of two monomials, first

determine the largest common factor of the numerical coefficients.

Examine the numbers 45 and 15 more carefully and decide what their

largest common factor is.

Please return to page 60 and try the question again.
2

57

2

We do not agree. To check whether you factored correctly, the product

of the two factors should equal the original polynomial. Thus,

7 ( 2x 3y ) = 14x 21y ,

and this is not the original polynomial. You are missing the

number 7 . Now, ask yourself, "what number times 7 equals 7

Certainly 7 x 0 does not equal 7 .

Return to page 69 and try this question again.
2

VIII
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1

Very good. You made the correct choice. Here is how this question can

be answered. We first consider the numerical coefficients, and we find

that 7 is the largest common factor of 7 and 21 . Then we see

9
that r is the largest power of r that is common to both

monomials. Similarly, the largest power of s is s , and the largest

9 2
power of t is t

2
. Hence the answer is 7r st .

Please go on to question 9 below.

58

2

Question 9

Apply the proper principle to find the greatest common monomial factor

of the polynomial, 5c3 d 10cd2 + 15(22 d2

Then, select the letter which labels the correct answer.

(A) 5cd

(B) 5c2d

(C) 5c
3
d
2

(D) None of these.

VIII
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Very good. You made

the prime factors cf

2

the

a number,

246

correct choice. Using the algorithm for

We first divide the given number by 2

Now we c'ivide the quotient by 3

finding

246
123

= 41
123

d

123

41

Clearly, 41 is a prime number

Please go on to question 5 below.

59

Question 5

Perform the necessary computation and select the letter which correctly

completes the statement: The largest common factor of 238 and 255

is:

(A) 3

(B) 7

(C) greater than 13, but less than 24.

(D) greater than 24, but less than 51.

VIII
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1

Very good. You made the correct choice. Here is how this question can

be answered. We express each of the numbers 60 , 48 as a product of

primes; thus,

60 = 2 3 x 5

48 = 2 x 2 x 2 x 2 x 3

Now we match like factors of the first number with the second number

as indicated by the lines over the numbers. We see that

2 x 2 x 3 = 12 match. Hence, the largest numerical coefficient

that is a factor of both binomials is 12 .

Please go on to ques'-.,n 7 below.

60

2

Question 7

Apply the proper principle to find the greatest common monomial factor

of the monomials, 45x
3
y
2

and 15x
2
y
5

Then, select the letter which

labels the correct answer.

(A) 5x2y2

(B) 9x
2
y
2

(C) 15x
3
y
5

(D) 15x2y2

VIII
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1

Although 150 does equal 25 x 3 x 2 , this is not the correct

answer. The question called for prime factors.

The number 25 is not a prime number since it can be expressed as the

product of two smai numbers. Thus, 25 = 5 x 5 . Any number

that can be expressed as a product of other numbers is called composite.

For example, 66 is a composite number, since

66 = 2 x 3 x 11

Please return to page 78 and try this question again.
1

This choice is correct.

Now proceed to question 10 which follows.

Question 10

Apply the proper principle to find the highest power of th first

monomial that is a factor of the second monomial.

2x, 12x
3
y
2

and select the letter which labels the correct answer.

(A) ( 2x )3

(B) ( 2x )
2

(C) ((3x )3

(D) None of these.

VIII
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1

Very good. You made the correct choice. Let us do this question

together. F:xst, we take 238 and write it as a product of primes:

thus,
238 = 2 x 7 x 17

Now, we work with 255. We start by dividing this number by 3 .

We find

255 = 3 x 5 x 17

and the largest common factor of two given numbers is, therefore, 17 .

17 is greater than 13 and less than 24 .

Please go on to question 6 below.

62

2

Question 6

Perform the necessary computation and select the letter which correctly

completes the statement: The largest number that is a factor of the two

monomials

60y
3
z and 48y

2
z
2

is:

(A) 6

(B) 12

(C) 16

(D) 30

VIII
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1

Very good. You made the right choice. Here is haw we proceed to express

a number as a product of other numbers.

We start with the smallest possible division of the number.

A convenient form ( or algorithm

a) 2 1210

b) 2

) is illustrated here:

Thus, 2107 = 105

Now, a number ending in 5 is

105

210
5 1105 divisible by 5, 105

21
21 5

c) 2 210 and 21
7

1055 3

3 21

7

d) Hence, 210 = 7 . x 5 x 3 x 2

and the factors 2 252
2 126

of 252 can be found 3 63
3 21

a similar way. 7

252 = 7 x 3 x 3 x 2 x 2

Please go on to question 2 below.

63

2

Question 2

Recognize which of the following represent a factoring of the number

90 over the set of positive integers and select the letter which labels

the co,rect choice.

(A) 9 x 5 x 4 x
1
-2-

(B) 9 x 5 x 2

(C) ( 1 ) ( 2 ) ( 5 ) ( 9 )

(D) ( 18 ) ( 5 ) ( ) ( 9 )

VIII
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1

We do not agree. One of the choices contains the correct answer.

Please return to page 58 and try this question again.
2

64

2

You did not make the correct choice. One of the letters has the correct

answer next to it. It may be helpful if you recall the rule:

( ab )n = anbn

For example,

( 5y )2 = 5
2

y
2

= 25y
2

Please return to page 61 and try this question again.
2

VIII
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1

A good way to proceed in answering this question is to start from the

left and work your way to the right. First find the largest common

factor of 7 and 21 . Then consider the letter "r" and find the

largest power of this letter that is common to both monomials. Proceed

and do the same for the letters "s" and "t" .

Please return to page 54 and try this question again.
2

65

2

If you multiply the two factors that you chose;

namely, 3ab and ab - 3b,

you will find that this product does not equal the original polynomial.

Hence, you did not make the right choice.

The following illustration should be helpful.

Write x
3

+ x
2

+ x

in factored form.

Since x divides each of the above terms, x is a factor; we can write,

x ( ).

To fill in the dashes you should ask yourself,'

"why..: must multiply x to give me x
3

?"

The answer is x x = x
3

Next you ask yourself,

"what must multiply--x to give me x
2

?"

The answer is x x = x

Finally,

what must multiply x to give x ?

Hence, the answer is

2

The answer is x 1 = x .

x ( x 2 + x + 1 )

Please return to page 79 and try this question again.
2

VIII
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1

Your choice,

231 = 3 x 11 x 7 is the correct answer;

the question specified prime factors.

A prime number is a number whose only whole number divisors are 1 and

the number itself. There is one exception; the number 1 is not

considered a prime.

For future reference, we will write

the first 10 prime numbers,

2, 3, 5, 7, 11, 13, 17, 19, 23, 29 .

Note that each of these numbers has no exact divisors except 1 and

the number itself. You should write these in your notebook.

Co on to question 4 below.

66

2

Question 4

Perform the necessary computation and select the letter which completes

following statement correctly.

The largest prime factor of 246 is:

(A) 3

(B) 13

greater than 13 but less than 32.

greater than 32 but less than 42.

VIII
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1

To check a factorization you just have to multiply the two factors and

see whether their product is the original polynomial.

Thus 7 ( 2x 3y + 1 ) = 14x 21y + 7 .

Therefore, you are correct.

Proceed to question 12 below.

Question 12

Apply the proper principle and write in factored form,

5p
2

q lOpq
2

.

Select the letter which labels the correct answer.

VIII

5pq ( p - 2q )

5pq ( p = 2 )

5p ( pq - 2q2 )

p2

67

2
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The number 9 is an exact divisor of 45 , but it does not divide 15

exactly You are looking for the largest number that will divide both

45 and 15 exactly.

Plea.se return to page 60 and Ey:y this question again,

68
2

Ycu misunderstood. Writing an expression in factored form means

writing it as a product of simpler expressions. You cleared parenthesis

and combined like terms; that is no: factoring, Examine the question to

see if there is an expression that is common to both terms. This

expression is one of the factors. Can you find the other?

Please return to page 81 'nd try this question again.
2

VIII



Since
( 2x )

2
= 4x

2

we must first check to see if 4x
2

is a factor of 12x
3

y
2

; that

is, does 4x
2

divide into 12x
3

y
2

evenly.

so it is a factor.

Then we check to see if 2x is the highest power that divides 12x
3

y
2

evenly. We try ( 2x )3 which equals 8x3 . But 8x3 doesn't divide

into 12x.
3

y
2

.

Therefore, yotr choice, ( 2x )
2

is correct.

Proceed to question 11 below.

question 11

69

1

Apply the proper principle and write the polynomial

14x 21y + 7

as the product of a numerical coefficient and a polynomial.

Select the letter which labels the correct statement.

(A) 7 ( 2x 3y ) (C) 7 ( 2x - 3y + 1 )

(B) 7x ( 2

VIII

3y )
(D) None of these.

69
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1

The product 3ab ( a 5b ) = 3a
2
b 15ab

2
. This product should

equal the original polynomial. Since this is not the case, please re-

consider your choice.

Return to page 79 and try this question again.
2

70

2

You must arrange your work in an organized fashion. Start with the

situation: The shaded area is the area of the rectangle minus the area

of the semi-circle. Now, here are some of the questions you must answer:

What is the formula for the area of a rectangle?

What is the forv.ula for the area of a circle?

What is the formula for the area of a semi-circle?

Return to page 77 and try this question again.
2

A = 1. w

A =
Tr 1.2

VIII
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1

If you examine the first two terms of the question; namely,

2
Y y you will notice that they can

be written in factored form as

Y(Y 1)

If you examine the remaining two terms,

yz - z you will notice that they can

also be written in factored form as

z(y 1)

Please continue from here.

Return to page 86 and try this question again.
2

71

2

You did not answer the question. The slide rule is a very fine instrument,

you were asked to simplify the computation by using factoring,

Please return to page 84 and try this question again.
2

VIII
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1

To remove the highest common monomial factor, it is necessary to examine

the numerical coefficients first, and find the largest number which will

divide both these coefficients exactly. This part of the question you

did correctly. Then, the letters should be examined and the highest

power of each letter that is common to all terms should be removed. For

example, in the Jlynomial

x3 y5 + x4 y4 + x2 y7

the highest power of x that can be removed is x
2

, because that is the

highest power of x that is common to all the terms of the polynomial.

Similarly, the highest power of y that can be removed is y
4

.

Please return to page 67 and try this question again.
2

72

2

The square of a number means the number multiplied by itself. For

example, the square of 6 is

6 x 6 = 36

The square of 9 is

9 x 9 = 81

Please do not confuse the square of a number with multiplying a number

by 2.

Return to page 83 and choose another letter.
1

VIII
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1

If your choice were correct, then

7x ( 2 - 3y ) would equal the original polynomial.

Since this is not the case, please reconsider your choice.

Return to page 69 and try this question again.
2

73

2

We do not agree. Your error may be due to careless reading of the

question. Note that we have

x ( x 2 ) + 3 ( 2 )

This is in the form

which equals

xa + 3a

a ( x + 3 )

Please return to page 81 and try this question again.
2

VIII
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1

You did not make the right choice. Factoring a number over the set of

positive integers means that only positive integers can be used as

factors. This eliminates factors that are fractions and negative numbers.

However, the factors do not have to be prime numbers.

Please return to page 63 and try this question again.
2

74

2

You did not make the correct choice. You are looking for the highest

powers of both x and y , which are common to both the given monomial.

Consider, for example, the two monomials, a
5

b
3

and a
2

b
4

The

largest power of a that is common to both monomials is a
2

. A larger

power of a , say a
3

, is a factor of the first monomial; but not of

the second. Similarly, the highest power of b that is a factor of

both monomials, is b3.

Return to page 60 and try this question again.
2

VIII
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1

Very good. You made the right choice. Suppose we do this question
together.

The area of the shaded part is obtained by subtracting the area of the
semi-circle from the area of the rectangle.

Area of shaded part =

= Area of Rectangle Area of Semi-Circle Situation

= length x width 4Effr ( radius )2
z

Formula

= 2r r
2 Tr r

2
Substitution

. rrr= 2r
2 1- r

2
Simplify

2

1-1T= r
2

( 2
2

Factor

Please go on to question 17 below.

Question 17

75

2

In the figure below, a triangle is inscribed in a semi-circle of radius

r. Apply the proper principle to express the area of the shaded part in

factored form. Select the letter which labels the correct answer.

(A) r ( 2 -

(B) r (
I I r - h)

(C) r (
2

- 2h )

(D) r ( h )

VIII
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1

Writing the polynomial

3a
2
b - 15ab

2
+ 3ab in factored form means that

the largest common factor should be removed. Now, 3a does not fill

this requirement. If you look at the trinomial of your answer, you will

see that there is another letter that is common to all the three terms.

Please return to page 79 and try this question again.
2

76

2

We do not._ agree.

Instead of multiplying large numbers like 98 , 54 , and then dividing,

it is much easier to perform mathematical operations using smaller

numbers. Furthermore, if you write the numerator and denominator as

products of smaller numbers, many numbers may cancel, thus making your

job much easier.

Please return to page 84 and try this question again.
2

VIII
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I

Very good. You made the right choice. This is a two-step problem. Here

is how this question can be answered. We write the first two terms as

Y Y

and the second two terms as

1 )

z ( y 1 )

Therefore, y2 y + yz =y(y - 1 ) + z(y 1 ) .

Now,

(

removed. Hence, we get

is a common factor and can be

y - 1 ) ( y + z ).

Please go on to question 16 below.

77
Question 16 2

In the figure below, a rectangle is circumril d about a semi-circle of

radius r. Apply the proper prii:!cipe to the area of the shaded

part in factored form and select the letter aext to the correct answer.

(A)

(B) r2 (Tr 2

VIII

(C) r
2

( 2 )
2

(D) r
2

( 3 - 11- )
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1

This choice is correct.

Now proceed to c-a 3 which follows:

Questaon 3

Recognize which of the following represent the number on the left side

expresed as a product of prime factorS, and select the letter next to

the correct answer.

(A) 48 = 4 x 4 x 3

(B) 84 = 21 x 2 x 2

(C) 150 = 25 x 3 x 2

(D) 231 = 3 x 11 x 7

78

2

The correct at.:ver is written next to one of the letters. Examine each

of the coefficients 14 , 21 , 7 and choose the largest number that

divides each of these 3 numbers exActly.

Please continue from here.

Return to page 69 and try this question again.
2

VIII



We can always check a factorization by !Iltiplying the factors.

5pq ( p 2q ) = 5p 2q lOpq
2

It is always advisable to check the factor chosen to see whether any

other common fac7or can be removed.

Your answer is correct.

Proceed to question 13 below.

79

2

Question 13

Apply the proper principle and write the following polynomial in factored

-form:

3a
2
b - 15ab

2
+ 3ab

Select the letter which labels the correct answer.

(A) Jab ( ab 3b )

(B) 3ab ( a 5b )

(C) 3a ( ab 5b
2

+ b )

(D) 3ab ( a 5b + 1 )

VIII
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The area of the two shaded segments can be found by subtracting the area

of the triangle from the area of the semi-circle.

The formula for the area of a triangle is b h
2

The formula for the area of a circle isirr r
2

Please return to page 75 and try this question again.
2

80

2

Not bed, you have the right idea.

However, you did not go far enough. By far enough, we mean that you

should express each number as a product of prime numbers.

Please return to page 84 and try this question again.
2

VIII
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This choice is correct.

Now proceed to questic 14 which follows:

Question 14

Apply the proper principle and write in this expression in factored form:

x ( x - 2) + 3( x 2)

Select the letter which labels the correct answer.

(A) x2 + x - 6

(B) ( x + 3 ) ( 2x 4 )

(C) 4x ( x - 2 )

(D) ( x - 2 ) x + 3 )

81

2

We do not agree. Notice that the two binomials whose product we seek

are exactly alike with the exception that the first binomial bas,a plus

sign between its terms, while the second binomial has a minus sign, The

product of such binomials can he written down immediately. It is the

square of the first term minus the square of the second term.

Let us illustrate:

( 3a + b ) ( 3a - b ) = 9a2 b
2

Please return to page 108 and try this question again.
1
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1

You are right as far as you went.

2
y Y + z does equal y ( y - 1 ) + z ( y 1 )

But this result can be factored further. Since the

it, too, can be factored,

( y - 1 ) is common to both terms;

y - 1 ) ( y + z

Return to page 86 and try this question again.
9

82

2

We do not agree. First, let us make sure that we have the same definition

of the square root of a number. If a number N is written as the product

of two equal numbers, than each of the equal numbers is called the square

root of the number N.

Thus; for example,

(1) if 81 = 9 x 9 , then 9 is the square root of 81

(2) if 49a
2

= ( 7a ) ( 7a ) , then 7a is the square root of 49a
2

You can always check whether you have the correct square root by multi-

plying the square root by itself.

For example, if 1 is the square root of
1

then 1 times
8 16 ' 8 8

should equal
16

which is not true.

Please return to page 94 and try this question again.
2

VIII



Volume 8 Segment 4 begins here:

Obtain a PUNCH CARD from your instructor. In addition to the other
identifying information must be furnished by you, you are asked
to punch out

COLUMNS

the followL1g:

L8 and 50

4 and 56

60 anj 62
66 and 68

3

0

0

0

9

4

8

4

(Sequence Number)
(Type of Punch Card)
(Volume Number)
(Segment Number)

Your READING ASSIGNMENT for this Segment is pg: 245 - 248
You will now be asked a series of questions to draw your attention
to the more important points.

In your reading you learned about multiplying two binomials of the form

( a + b ) a - b ) and the reverFe operation; the factoring

of their product a
2

- b
2

.

You will now be asked several questions to call your attention to he
more important points.

Perform the necessary operation to find the squares of the following
numbers; 7 11 , 13. Select the letter indicating the correct set of
squares.

(A) 114 , 22 , 26/ (C) 49 , 121 , 169/

(B) [49 , 121 , 143} (D) 149 , 111 , 1691

Suppose we try a similar problem:

find the product of ( 2ab - 1 ) ( 2ab + 1 ) .

'1

83

2

The only difference between the two binomials, is that one of them has a
minus sign between its terms, while the other has a plus sign between its
terms. The product of two such conjugate binomials is the square of the
first term minus the square of the second term. Thus,

( 2ab )
2

- 1
2

= 4a
2

b
2

- 1

is the answer, This rule is a great time saver; make a note of it iil
your notebook. You may write

(x+y) (x-y) = 2 2
x y

Return to page 105 and try this question again.
1

VIII



8=4

Very good. You made the right choice.

Let us do the problem together.

The area of the shaded part

'he area of the semi-circle

=
2

times the radius squared

- the area of the triangle

1 base times height
2

1= 2Tr r
2

2
b h

1 2 1
= r ( 2r ) h

2

r -r

2

Please g2 on to question 18 below-

84
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Question 18

Propose how you could simplify the computation of

54 x 98
by using factoring and find the value of the42 x 63

above expression without performing the actual calculation. Select the

letter which best describes the procedure you used.

(A) The best procedure is to use . slide rule.

(B) The best procedure is to multiply and divide as indicated.

54 x 98 9 x 6 x 98 98
(C) - = 2

42 x 63 7 x 6 x 9 x 7 49

(D) -54 x 98 2 3 3 - 3 7 . 7 - 2

42 x 63 7 3.2.7.3.3 = 2



8'5

Very good. You made the right choice. The square of the first mono:_-

( 8r
2
t ) ( Er-t 1 = 8'8 r-- r t t = 64r4t2

Similarly, the square of the second monomial is:

( -3uv
2
)( -3uv

2
) = ( -3 )( -3 ) uu-v

2
v
2

= 9u
2
v
4

Note that the product of two negative quantities is a positive quantity.

Please go on to question 3 below.

85
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Question 3

Recognize that each of the numbers of the product ( 51 ) ( 49 ) can be

written as binomials.

Select the letter which labels the correct answer that has the same two

terms and differs only in the sign between the terms.

e.g. a + b ) ( a h )

(A) ( 51 + 0 ) ( 49 - 0 )

(B) ( 50 + 1 ) ( 50 - 1 )

(C) ( 49 + 2 ) ( 50 - 1 )

(D) None of these.

VIII
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A binomial can also 1_-2 the common factor.

x ( 2 ) 3 ( x 2 ) has ( x 2 ) as the common factor.

?list as in

x
a + ";a.

a ( x 3 ) this common factor can be

removed and placed as a multiplier of the remaining polynomial. There-

fore, the correct answer is

( x - 2 ) ( x 4- 3 )

Please go on to question 15 below.

86
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Question 15
:Q*1-

Apply the proper principle and write the following expression in

completely factored form.

y2 y + yz

Select the letter which labels the correct answer.

(A) yz ( y - 1 )

(B) y ( y 1 ' z ( y 1 )

(C) ( y + z )

(D) y ( y + z ) - ( 7 + z )

VIII



Iry multiplying 13 x 13 over again. We don't agree with the result

you obtained.

Return to page 83 and choose another letter.
1

87

2

You did not make the correct choice. You neglected an old rule.

When multiplying two quantities having the same base,

keep the base and add the exponents.

For example,

1 + 1 2
= p = p

Return to page 92 and try the question again.
2
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