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PREFACE

This volume is one of a set of 18
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ALGEBRA - LEVEL ONE

The volume has been structured
in a multiple choice question-answer format,
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a program control console
utilizing

punch card input.
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VOLUME 9

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

Syllabus:
REFERENCE BOOK SECTION

SEGMFNT DESCRIPTION DOLCIANI DRESSLER DODES

: Factoring a trinomial square 7- 6 11-7 8-7

2 Multiplying binomials at sight 7- 7 11-6 8-8

3 Factoring: prod. binomial sum-diff. 7- 8 11-7 8-8

7- 9
4 General factoring-quadratic trinom. 7-10 11-7 8-8

5 Combining types of factoring 7-11 11-8 8-8




READING ASSIGNMENT

VOLUME 9

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

SEGMENT FROM PAGE TO PAGE

1 251 253
2 253 255

! Modern Algebra Book I
3 255 259 Dolciani, Berman and

. Freilich

4 259 260 Houghton Mifflin, 1965
5 261 263

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 Las been preserted
3) Solve at least ONE PROBLEM of each type covered in the iesson.

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 ASSIGNMENT
VOLUME NO. 9

BOOK: DOLCIANI

3]

HOMEWORK
QUESTION NO. PAGE NO. EXAMPLE NUMBER MBO REFERENCE
1 252 4, 5, 6 09114
2 252 3, 7, 8 09116
3 253 19 , 23, 24 09115
4 253 29 , 30 , 38 , 39 09117 , 09118
5 254 2, 7, 9 09216
6 254 3, & 09217
7 254 5, 6, 10 09218
8 254 12 , 13 , 18 09211 - 09218
9 256 2, 3, 4 09314
10 © 256 ~ 257 5, 6, 8,11 09316
11 258 3, 4, 8,13 09323
12 260 21, 22 , 23 09320
13 260 2, 5, 6 09412 - 09413
1 260 ' 10 , 12 , 13 99412
15 260 16 , 18 09412
16 260 20 09414
17 262 1, 2, 9 09512
18 262 23, 25, 26 09513 - 09514
19 262 38 09516
20 262 55 09516
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GENERAL INSTRUCTIONS

Ask yoﬁr 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 tie 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 9 SEGMENT 1 begins here:

Obtain a PUNCH CARD form 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 4 1 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 0 9 (Volume Number)
66 and 68 0 1 (Segment Number)
Your READING ASSIGNMENT for this Segment is pg: 251 - 253

SUPPLEMENTARY NOTES:
One of the most useful skills that you will need in your future work in
algebra is the factoring of trinomials. It will aid you in reducing

fractions and in simplifying complicated problems.

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 is a trinomial and select

the letter next to the correct answer.
2 .
(a) x~ - 3x + 3x + 3 (Cc) 3xyz

(B) 1 - 9y + 9y (D) None of these.

IX
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Very good. You made the correct choice.

2
Let's do this question together. The square root of 9z is 3x ,
rhe square root of 49 is 7 ; and the middle ferm is rwice the product
of these 2 square roots. Thar 1is,

2 ( 3x ) (7') = 42x

o

Question 5

The folilowing trincmials are trinomial squares:
. 2
I. n + 18 + 81
II. lkby? + 24y + 1

Perform the necessary calculation and find the letter which expresses both

trincmials as squares of binomials,

(A I. (n + 9)° , IT, (l4y + 1 )2
(B) 1. (n + 18 )2 , IT. (12y + 1 )2
©. I. (n + 9%, 11, (12y + 1)°
M) I. (n + 18 )2 , II. (14y + 1 )2

IX
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A trinomial indicates by its name the number of terms in the polynomial.
In this case, .there are three terms containing variables and a fourth

term, the 3 . This makes the expression a guadrinomial.

Plei:e return to page 18 and try this question again.

We don't agree. Let us take a . ok at the trinomial

x2 + 12x + 36

First ask yourself, "Is it a trinomial square?'" The first term is squared,

2 2

1
~
]
~

X
and so is the last term, 3% = 6

Thus, the first and last terms are each perfect squares.

The middle term is 12x  = 2 (x) (6)

This is, the middle term is twice the product of the square roots of the
first and last terms.

Hence, x2 + 12x + 36

is a trinomial square.

The question now is, '"What is it the square of?"

Please return to page 20 and try the problem again.
1

IX
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You did not ‘ ‘ht choice.

If you wer, ~ilg in a bank and you were cbﬁnting . stack of 100 dollar
bills, would you count the money more than once to make sure that you have
the correct amount? Of course you would. In other words, in important
situations, you check to make sure. Well, algebra is important too! Why
don't you check your answer by multiplying ( 8p + 1) and (2p + 1)
c0 see if you get

l6p2 + 8 + 1 2!

Please return to page 8 and try this question again.

[

This is the correct answer. Be sure that you check your answer each time

before you make your decision.

Please go on to question 9 below.

Qurestion 9
Apply the proper principle and factor the trinomial,
64x2 + 48xy + 9y2

Select the letter which labels the correct answer.

) (4x + 3 )2
®) (8xy+ 3 )2
2

(C) (8x + 3y)

(D) (6x+ 3y ) (4x + 3y)
IX
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A trinomial is an expression consisting of 3 terms. The coefficients
of the terms, or the magn:it of the exponents, in no way determines

whether an expression is u wmomial or not.

Please return to page 1 and choose another letter.

A necessary condition that a trinomial is a trinomial square is that
the first term and the thitd term are each perfect squares. Now, is the

number 20 a perfect square ? You know the answer to this question.

Please return to page 16 and try the question again.
2

EI{I\C IX

Aruitoxt provided by Eic:
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You did not make the right choice. We can help you to do so by

asking just one little question: What is 14 x 14 equal to?

Please return to page 2 and try the question again.

Your method is all right, but your arithmetic is not. The square of

17 is not 169 . You may find it convenient to remember the key squares
lO2 = 100
152 = 225
122 = 144
202 = 400

Thus, 169 must be somewhere between the square of 12 and the square of

15 .

Return to page 20 and try the question again.
2

IX
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We are sure that you made your choice hastily. Why should a trinomial

consisting of fie sum of cubes be called a trincmial square?

Return to page 18 and try the question again.
1

In order for the expression,

9x° + + 49
0 be a trinomial square, it must equal

( 3x + 7 )°

We are sure that you can square this binomial and discover what the middle

term should be. %o

Return to page 19 and choose another letter.
2

IX
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1

This choice is correct.

Now proceed to question 7 below.
Question 7

Apply the proper principle to write

16p° + 8p + 1

in factored form.

Select the letter which labels the correct answer.

4) (8 + 1) (2 + 1)

B ( 8 + 1) (8 + 1)
(C) (d4p + 1) (4p + 1)
M) (4p + 1) (4p - 1)

8
1
We don't agree.

If a reward of $100 were offered for the correct answer, you would have
checked your answer ver: carefully. You would have multiplied the binomials
in each of the 4 choice: to see if their product equalled the given

trinomial, 2 2
64x" + 48xy + 9y

Please make believe that there is such a reward and check your choice.

Please return to page 4 and try this question again.

IX



We don't agree.

e

The expression you chose is a single #:xm. A trinomial is an expression

consisting of exactly 3 terms. For example,
2

15a be

is a monomial, as it is an expression consisting of 1 term.
2

4xyz + 3x'y
is a binomjal, an expression of 2 tferms.

5x - 3y + 7z

is. a trinomial, an expression of 3 terms.

Please return to page 1 and choose another letter.

N

You chose the number 16. How do you know whether you made the correct

choice? Let us suppose that you did make the correct choice.

Then, Ch4r + 4 )2
should equal . l6r2 + 40r + 16
But, Cor + 4)2 =

2

1lé6r + 32r + 16

Please reconsider, and before you make your decision; check your amswer.

Please return to page 16 and try this question again.
2

IX



Please multiply (n + 18 ) (n + 18 ) and tell us what you get.
You didn't get
n -+ 18n + 81

did you?

Return to page 2 and try this question again.
2

If you multiply the 2 binomials of your choice, you will find that the
final term is 4n2 and not 4 . Please reconsider your choice and check

your answer by first multiplying the 2 binomials.

Please return to page 20 and try this question again.
2

IX
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We don't agree.
If you multiply the o binomiais that you chose, you will get
(n2—2n+l)
4 2 . .
Remember, n 1is a square, the square of n . Please reconsider this
problem.
Plezse returr to page 21 and try this question again.
1
b8
2

We are sorry that we have to disagree with you. The given txrinomial

is a trinomial square.

Piasgse return to page 22 and try this question again.
2
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1
You overlooked something. Reme- * that a ~nomial are is the
result of squar_ag a blnomial. When we scuare a binomial, the middle.

term is twice the producz of the first and third terms.

Please return to page 18 and try the question again.

You did not make the correct choice. Suppose that we solve a similar

problem together. Express the trinomial,

25m2 ~ 20mn + 4n2

~

as a product of 2 binomials.

We first examine the given trinomial to see whether it is a trinomial

square. Thus,

25m2 = ( 5m )2 R
4n2 = ( 2n )2 R
and 20mm = 2 ( 5m) ( 2n )

Hence, the given trinomial is a trinomial square. However, the middle term
negative is the procuct of 2 like birnomials, each connected with a

minus sign. Thus,

25u° - 20ma + 4n® = (5m -2n) (S5m - 2n )

Please returm to page 17 and tr~ this question again.
2

IX
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We don't agree.
You ave confusing the square of a number with twice & number. Please
reconsider your choice.
Please return to page 8 and try this question again.
1
13
2

One of the best ways of finding out whether you made the correct choice is
to multiply the 2 binomials and see if their product equals the given
trinomial,

Watch those exponents!

Now, checking an answer is reélly a good idea. It makes you independent.

You don't have to wait for the teacher to find out whether you are right

or wrong; Yyou can find out for yourself.

Please return to page 35 and try this question again.
1

IX



Examine all the choices again. One of them does represent the correct

answer.

Return to page 1 and try this question again.
‘ 2

We don't agree.

For a trinomial to be a square trinomial, it is necessary that the last

term is a perfect square.

Return to page 16 and try this question again.
2

o 1X
ERIC
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We don't agree.

You must have picked this letter without trying to do the question.

You know that 18 x 18 does not equal 81.
You know 14 x 14 does not equal 144, Always check your answers in

problems of this type by multiplying the factors to see if they do equal

the trinomial given.

Please return to page 2 and try this question again.

N

If you will multiply the 2 binomials of your choice, you will find that

the final term is 4mn not 4 .

Please reconsider your choice and before you decide on an answer, check

by multiplying the 2 binomials.

Please return to page 20 and try this question againl
2 .
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1
Your choice is correct. Let us discuss a method for testing a
trinomial to see whether it is a square; that is, whether it is a
trinomial cbtained by squaring a binomial. We recognize a trinomial
square in the following way:
Let us consider a trinomial;
) .
4x" + 12x + 9

You ask yourself the following questions:
2

(ZX)2
2

Is the first term a perfect square? Yes. &4x
Is the last term a perfect square: Yes. 9 = (3 )
Is the middle term twice the product of the squafe roots of the first
and third term? 1In other words, is

12x = 2 (2x) (3)?
Yes, it is. Therefore,

4x2 + 12x + 9
is a trinomial square.

Please proceed to question 3 below.

16

1
Question 3
Perform the necessary calculation to fill in the missing term which
will make the expression
l6r2 + 40r +

a trinomial square.
‘Select the letter which labels the correct statement.

(A) 25 (C) 16

(B) 20 (™ 5

IX
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1
Very good. You made the correct choice. ©Let us do this question
together. The trinomial,
64x + 48xy + Oy°
is a trinomial square, since
64x2 = ( 8x )2
and 9y2 = ( 3y )2
and 48xy = 2 (8 ) ( 3y )
Hence, the factors are (8 + 3y) (8 + 3y) =
( 8x + '3y )2
Please go on to question 10 below.
17
2

Question 10

Apply. the proper principle and write the trinomial square,
l6x2 - 24xy + 9y2
as a product of 2 binomials. Select the letter which labels the correct

statement.

(A)' (4x + 3y ) (4x + 3y)

(B) (6x - 9y ) ( x - y)
(©) (4x - 3y ) (4x - 3y )
(M) (4x - 3y ) (4x + 3y)

IX




This is the correct answer.
Please go on to question 2 below.

Question 2

Recognize which of the following polynomials is a trinomial square and

select the letter next to the correct answer.

a) x2 + y2 + 22
(B) a3 + b3 + c3
) m2 + mn + n2

(D) x~ + 10x + 25

Tbe product of 2 binomials that differ only in the sign between their

terms is a binomial, because the '"middle term" drops out.

For example,

(3x + 1) (3x - 1) =
2 ‘
9x + 3x - 3x - 1 =
9x2 -1
Remember tual © .omial square factors into the nroduct of 2 1like

binomials.

Return to page

joo

and try the question' -ain.

[

IX
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1
The square root of the first term is 4r . Since the middle term must
be twice the product of the square roots of the first and last terms,
we have;
2 x Viirst term x Vlast term = middle term
Substituting: 2 ( 4r ) Vlast term = iUr
or 8r Viast term = 40r
dividing by 8r Viast term = 5
Squaring last term = 25
This choice is correct.
Now proceed to question 4 below.
19
2

Question 4

Perform the necessary calculation to £ill in the missing term which will
make the expression
9x2 + + 49

a trinomial square. Select the letter which labels the correct choice.

(A)  36x
(B) 45x
(C)  42x
(D)  49x

IX
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1
This is the correct answer.
Please go on to question 6 below.

Question 6

Apply the proper principle and write
x2 + 12x + 36
in factored form. Select the letter which labels the correct z-. . :

@ (. x + 4 ) (x + 9 )

B ( x + 6 ) (= + 6 )

This is the correct answer.
Please go on to question 8 below.

Question 8

Apply the proper principle to write
].69m2n2 + 52Zmn + 4

in factored form.

Select the letter which labels the correc: statement.
(a) (17m + 2) (17m + 2)
(B) (13mn + 2) (13mm + 2 )
(C) (13m + 2n) (13m + 2n)
(D) (13m + 2n) (1™ + 2@

IX
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T. .4 .8 7T.:. correc> answer

Flease . to tr=2 next cL .sL_oz.

Question 11

Apply ::< proper principle zuid write
a - 2n2 + 1

in factored form.

Select the letter which labt=ls the correct statement.

A (a - 1) (n - 1)
® (n* - 1) (a* - 1)
(c) n2 ( n2 - 1) + 1
® (2’ - 1) (a - 1)

You did not make the correct choice. You should say to yourself:
"If k = 1

is the right answer,

then (n - 1)

should equal n - 16 + 1

But, this is not the cas=, therefore, I must be wrong."

Please retu: © _.agz .. .ad try thls questic> apzin.

IX
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1
Very good. You mace - correct choice. The fac' th=z: -:e f-rst term
is y6 ¢id not foel - . ‘e have, in i: t, a tr- om_al €3uac=2 since
3’6 = (}‘3.‘
16 = (&)
and B = 2 (57 (4)
Thus, since the middl: z=rm is negarive. —he factc-s =z—
(y3 - & (}‘3 - -

Please 3o ¢ o quesTica 13 below

22

2

Questicn 13

Apply thie proper prizciple and writ:z ~-he expression

2 bz pt
% 2

+

as a producz 2f 2 binomials.

Select —he letter whizh labels the

@K) (x

(B) It

be

€) (x

D) &

2

-+
& -

czTect statement.

b b
+ a) (x + a)
is rot a trimomial square and cannot
factored.
b b
+ ?J (= =+ E)
b b
oo )

IX
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1
We grant you that this is a m:- __Zficult problem. But, it is =z wavs
more fun to be able to do tize -ar: z-oblems. Let us give ycu a v.art.
Think of the binomial
Cx -~ =)
as a single term. You may =ve: I° . step further and let
X - )
equal to a single letter. = g, Sou wisz, let
- - 27
Now, the expression that you -ave. Zo factor becomes,
z - 2z - 2y
We are sure that you can cc:zmiziue from here without our help.
Please return to page 39 &zz= try this question again.
2
23
2
It appears that you are a lit le zzr=ilass when it comes to signs. Re-

check your work, as you shoul. evary time.

Return to page 37 and choosz the ccrrect answer.
1

IX
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1

Iou di ¢ omdt me. the right choi. ..

Tre foiwst terw I tine product =5 th: =~ duct of the forst tars r each

thee Hi-romials Tbzt is, the fixst —.<- squals
(5mz:) )
Tc finc :hiz przduct, work your wa Irim left to righz, as,
(3) 3 equals?
(=2, : equals?
(=% ) equals?

Pleacc return to page 42 and try cuesticn 3 again.
2

§ gt
-

““ou know be:zz=r than that!

The first t==m of the product ¢Z 2 t-mom-als iz :he p:zduct ¢ the

of

first terms. When we multiply mumbers ~zving the sam= tase, we kesep zhe

bzse azd add zhe exponencs. This vou %id, but when va —alriply two

arithmetic mmbers, we do not acs <her

Thus, 9 x 7  _.es. onot ®qual i€

Please return > page 38 and try chis question age 'n.
2
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Yoo o tor zaks the corract choice. If we examine rthe gzwen trirnomial,
2
s + ks + 9

we =c.  ~har the first anc .ast terms are squares. What must De the

velue : che middie term? Je can write the follcwing equation:

s o= 2 ) ()

Fill i ziae oumbers tZ_- zz’ong inside the empty parzz:-z:ses, z_d rou
will hz - the answ=ar.
Please ==:-urm to pzge . :2d try this question agzain.

o
W

ol

Ve on t zgree. Since you will come across this type of queszion in your

Tuturse wark in 2 vebra, let's ses if we cam settle this tfype of —robIem

znow an for &ll. We are twving to find the value of %k that wi.l make

|

ths -znomial a t—inomial suusre. We call this operatict ‘'comcieting

“he zpuare." Hers= is a sir—i= rule that does the trick.

| Tak= 1/2 <the coeffZcizsn- of the middle term anc square 47
the result you get.
-2Z = a2pply this rule to znother trinomial, say
72 + 12y + k
One h="= the coefficient :Z tha middle term is 1/2 (1 2) - &, Tie
square 2f 6 is 36 , 7 um,
2

+ 12y + 36
is a czinmomial scuare.

Please return to page 2¢ =z=nd try this question zgzain.
2



Tc zi.. an expression in factorad form mezns to write the expression
as = v ‘nct of simpler exprersicns. Now, the choice vou made is
eC «valamt to the given trincmtal,
n - =% 4+ 1
but .:2is choice is a sum anc act a product. To get started examine
the z=ven trincmizl; see whethar it is =z trinomial sguare, and if it is,

it cex b= written as the procd.ct of 2 1ike Einomials.

Plezse return to page 21 and tzr timis question again.

1

Yoo have : rerlooked somethi=g. T you mult’ ~ly the 2 birzomials that

you have - :psen, you should find vwi-at you leit out.

Return to page 22 and try this question agszin.
2

IX

O
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Nct quite. This is a more diificult problem, granted, but the
principle is still the same.

It is similar to

o

z- - 6z + 3
wow which woulc you say is —h¢ correct factored form,
2
(z - 3)
2
or (z + 3) ?

I 'ease return to page 39 anc trr the question again.
2

27
2

Yes. We azrea with you that thie last term of the product of two binomials
iz the product of the last terms of the binomials.

However, ¢ -25) (7b)

does not eguall -21t

Y04 must have ansiwered hastify, bscause we are sure that you remember

the rule:

When we multiply two numbers witn the same base, we add the exponents.
Furchexmore, an algebraic tsrm without a visible exponent means that the

. . 1
term is of power ome; that is. x means x .

Please rezzrn to page 48 and try the question again.
1

O

[ERJ!:( IX
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We don't agree.

The square of 2a wmeans
(2a) (2)
Now, (a ) (a )

does not equal a .

We cannot believe that you have forgotten the rule for multiplying

numbers which have the same base.

Return to page 37 and try question 2 again.
1

You can't let your attention wander when doing algebra.
It's not likely that you have forgotten how to multiply two numbers having

the same base. Remember, keep the base and add the exponents.

Please return to page 38 and try this question again.
2

IX
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Very good. You made the correct choice.
If we examine the given trinomial, we note that the first term is
S2 = (s )2
The last term is 9 = (3)°
Now, the middle term must equal twice the product of the square roots
of the first and last terms of the given trimomial. Thus,
ks = 2 (s ) (3)
ks = 6s ( divide by s j
k = 6
Please proceed to question 15 below.
29
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Question 15

Apply the proper principle and find the value of k which makes the
trinomial
n- - 1lén + k

a trinomial square.

Select the letter which labels the correct statement,

@ k = 1
(B) k = 4
() k = 8
D@ k = 64

IX



The product of 2 binomiéls can be calculated by the method used in
multiplying any two polynomials. We have learned how to do this only

a short while ago. However, let's refresh your memory with an example.
23 ¥y p

Multiply (5x + 3 ) (3x -~ 8) . Write 5 + 3
3x - 8
. 2 2
Multiply 3x and 5x to get 15x°. 15x~ + 9x
Multiply 3x and 3 to get 9x . ~ 40x - 24
Multiply -8 and 5x to get -40x . le2 - 31lx - 24

Multiply -8 and 3 tc get -24 .

By adding them, we obtain, 15x2 - 31x - 24,

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

We don't agree.

The last term of the product of two binomials is the product of the last
terms of the binomials. For example, the last term of the product

(7z - 5m) (32 + 9m) is (-5m ) ( 9m ) which equals: - 45m2 .

Please return to page 48 and try this question again.
1

IX



Ask yourself tui: following question:
Is n4 - 2n2 + 1

a trinomial square?

If the answer to this question is yes, then the factors of this trinomial

are 2 binomials that are exactly alike.

Please return to page 21 and try this question again.
1

It looks like you had the right idea, but reconsider the constant term

What is the square root of that expression?

Please return to page 22 and try the question again.
2 R

X



The product of two binomials consisting of the sum and difference of

the same two terms is a binomial, not a trinomial.

Thus, for example,
(3 + 2y ) (3x - 2y) is a binomial.

(5 + 7 ) (5 =- 7 ) 4is a binomial.

Return to page 37 and try this question again.

32

2
We don't agree. If instead of inner you think of closest, and instead

of outer, you think of farthest, it may help you.

Let us illustrate what we mean by a similar example. What is the inner

and outer product of
(11y - 3) (5 +2)1?

The inner product is the product of the terms that are closest to each other,
namely, (-3) (5y) = - 15y
The outer product is the productf of the terms that are the farthest apart,

namely, (1lly ) (2) = 22

Pleage return to page 45 and try this question again.
2

IX



Congratulations! You did a pretty difficult problem correctly.

We are going to do this problem together with you. To simplify matters,

let
z = X - 2y

and the given expression can be re-written as
z -6z + 9

This trinomial is clearly a trinomial square and in factored form it equals
(z - 3)Cz - 3)
Now, replacing the value of 2z we get

(x - 2y - 3)(x - 2y - 3)
This is the end of the segment. Before going on to the next segment,
make sure that you have the following items in your notebook:

(1) A complete explanation of how to recognize a trinomial square.

(2) The. identities,

a2 + 2ab + b2 =
(a + b )2

and a2 - 2ab + b2 =
(a - b)?

You should now do problems 1 through &4 of the HOMEWORK ASSIGNMENT.

Turn in your PUNCH CARD and the answer matrix.
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1

VOLUME 9 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 4 2 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 0 9 (Volume Number)
66 and' 68 0 2 (Segment Number)
Your READING ASSIGNMENT for this Segment is pg: 253 - 254

SUPPLEMENTARY NOTES

When a manufacturer has to produce one unit of an item, the time it takes
to produce this item is not nearly as important as when the manufacturer
has to produce 1000  units of this item. In the latter event, it
becomes extremely important to create devices which will produce the
parts that make up the item, very rapidly. Such devices are usually

"

called " jigs ".

The operation of finding the product of two binomials belongs to this
class. It is an operation that we have to do very frequently in our work
in algebra, It is, therefore, very important for us to follow the
procedure used by the manufacturer and create a " jig ", ( in
mathematics it is called an algorithim ) a device that will enable us to
find the product of two binomials rapidly and efficiently. This, in

essence, is the purpose of this segment. We will begin by having you do

problems in the regular manner and then introduce " short cuts " or
" algorithims " to speed up the process. '

34
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Question 1

Appl:- the proper principle and find the product of the binomials,
(3y + 2) (59 - 7)

Select the letter which labels the correct answer.

(&) 15y° - 14 | © 159% - 11y - 1

(B 15y + 3y - 14 @ 8 - 5

IX



1
This choice is the correct answer. Please go on to the next question.
Question 12
Apply the proper principle and write,
y6 - 8y3 + 16
in factored form.
Select the letter which labels the correct statement.
3 3
4 (y” - 4) (y - 4)
3 3
@ (y - 8) (y - 2)
3 2
€ (y  + 4)
4 4
@ (y - 4) (y - 4)
35
2

Just a quick look at your choice should tell you that you have the wrong

answer.

The last term of a trinomial square must be perfect square. The number

8 1is not a perfect square.

Please return to page 29 and try question 15 again.
2
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1

Good, this is the correct answer.

The fact that the coefficients of the given trinomial are letters instead
of numbers didn't confuse you. Let's review the thinking you probably did.

Now, is the trinomial,

2
x2 + EE- + —EE
. ba
a trinomial square?
The first term < x2 = ( x )2
. 2 2
The last term is b~ = __}_)_> <_E>= _b
4a2 2a 2a 2a
5o far, so zood!
Now, the middle term is
b b
S X = 2 (x ><j2a>

The 2's cancel. Thus, the given trinomial is a trinomial square; therefore,

the factors are:

b b
(x + E;D (x + 529

Please go on to question 14 below.
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Question 14

Apply the proper principle and find the value of k which makes the

trinomial 9
s© 4+ ks + 9

a trinomial square.

Select the letter which labels the correct statement.

4) k = 3

(B) k = 6

€) k¥ = 9

M) k =0 IX



1
This choice is correct.
Please go on to question 2 which follows.
Question 2
Apply the proper prizcizl.: :nd find the product of the binomials
(Zz - 3 ) (2a + 3b)
Select the letter whict I=rs -= “he correct answer.
=) LT - 9b2
z 2
(B) 4~ - l12ab - 9b
(€) 4= - 9
D) 4a2 + 12ab - 9b2
37
2

No, it looks like you misunderstood the question. You were asked to find
the third term of the product after simplifying the first result of
multiplication. The simplification results in a trinomial. The last term

of that trinomial is the one that is sought.

Please return to page 48 and answer the question again.
1

IX




Very good. You made tiie correct choice. The firs:t term of the product
of two binomials is tkz product of the first terms: "l

(5mx ) ( 3m%x )

Now, 5 x 3 = 15
m ( m2 ) = m3
x(x ) = x2
therefors, (Zax ) ( 3mzz ) = 15m3x2
Heace lSmsz
is © =z cuurect answer.

Please gc on to question 4 below.

Question 4
Apply the proper principle and select the letter which best completes

the sentence: the first term of the product of the binomials,

(9a%y - 2b) (7a%% - sb) is
(a) 16a5y3 _ () 63a5y3
(B) 63a6y2 (©)) 72a5yJ

IX




Your < ':oice is correct.

To "niizplete the square,' _hat is, to make the binomial

2
n~ - 1l6n
into a square trinomial t- adding a constant term, we must follow this
procedure:

Take % of th- coefficient of n : ( -16 ) ,

AT,

( which is -8 ) _guare it ( which is 64 ) and add it to the
binomial

a2 - 160 + 64

Now proceed to question 16 below.
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Question 16

Relate to the proper principle and write the expression,
(x - 2y)% = 6 (x - 29) +09
in factored form,

Select the letter which labels the correct statement.

@) (x - 2v) (x - 2y + 9)
@) (x - 2y + 3 ) (x - 2y + 3)
© (x - 2y - 3) (x - 2y - 3)

(D) None of these

IX
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Very good. You made the correct choice. Let us do this question together.

Th# inner prcduct of “ae two binomials

(32 - 7)) (2x + 8)
\__,——
is the product of the two acjacent terms connected by the single loop;
trat is, =7) (2x) = =l4x
I"e outer product is the prcduct of the terms that are furthest apart,
connected by the double lcop; that is,

(3x) (8) = 24x

Please proceed to question 7 below.

Question 7

Apply the proper principle to find the sum of the inner and outer
product of

(9% + 2) (3x + 5)

Select the letter which labels the correct statement.

(A) 19x
(B) 51x
(C) 45x
(D) 51

IX



1
You showld use the F-O-I-L method to multiply two binomials. But
it appears that you just multiplied the First and the Last and
forgot zbout che outer and innzr products.
Please return to page 51 aunz try this question again.
41
2

You have the right idea, but didn’t you get mixed up on the sum of the

outer and inner ts=rms?

Return to page 56 and try the question again.
2

=t

IX |
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Correct! Let's review the proper procedure. If you examine the two
binomials, you will notice that the terms in each of the binomials are

exactly alike; namely,
2a and 3b

The only difference is that one binomial has a minus sign connecting the
two terms, while the other has a plus sign. Now, such binomials can
be multiplied at sight, using this rule:
"The product of the sum and difference of 2 terms equals the
square of the first term minus the square of the second térm.”
This is an important rule which you cannot afford to forget. Please

check whether you have it in your notebook. If not, write it down.

Memorize this proto-typej (a+b ) (a-b) = a° - b

Please proceed to question 3 below.

Question 3

Apply the proper principle and select the letter which best completes the

sentence: The first term of the product of the binomials,

(Smx - 7) (3m’x + 4 ) -is
(A) 15m2x>
(B) 8m2x2
(C) 15m°x
(D) 15m3x2

IX




1
You should ireview what inner product means. The inner product is the
product of the two terms that are closest to each other. For example,
in the product
(5y = 11 ) (3y + 8)
- 11 and 3y
are the térms that are closest.
Their product is called
the inner product
Similarly, 5y and 8
are the two terms that are the farthest apart. Their product is called
the outer product. Keep this in mind.
Please return to page 57 and try this question again.
2
43
2

You made a hasty decision. Ask yourself again;

What does | (6p) (3p) ~ equal?

What does (<59 ) (-2q ) equal?

Keep in mind the laws of exponents as you decide upon the answer to these

questions.

Please return to page 59 and try this question again.
2

IX



Your algebra is fine, but your arithmetic is not. How much is 9 x

Please return to page 38 and try this question again.
2

7

?

Sorry, but this is not the right choice. Let us do a similar problem

together.

Find the sum of the inner and outer product of the binomials

(5p - 3) (7 - 6)
The inner product is - (= 3) (7p ) = 21p
The outer product is ( 5p )« - 6) = 30p

The sum of the above two monomials is
- 5lp
Note that the sign in front of the terms of the binomials, must be

considered.

Please return to page 54 and try this question again.
1

X



This is the correct answer.
Now let us introduce another method of multiplying two binomials:

outer terms

First, notice i 1 Second, relate
(x+a)(x+Db)
the description of L these to the X + b
the positions of inner terms product: X + a
2
the terms: X + bx

first terms
+ ax + ab

b 2 '
(x+a)l)(x+ | ) x + (ax + bx) + ab

A
last terms

product of
last term

sum of

product of outer
terms and product
of inner terms

product of
first terms

Question 6
Apply the proper principle and find ( I ) The inner product
(11 ) The outer product.obtained by
multiplying (3x - 7)(2x + 8)

Select the letter which labels the correct statement.

a4 1. l4x , II. 24
(B) I. ~1l4x s IT. 24x
© 1. 6x> , TII. =56

(D) None of these.

IX
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You did not make the right choice. You added when you should have
multiplied. The inner product means the product of the twe terms that
are closest to each other. You took their sum. You made the same

type mistake with the outer product.

Please return to page 40 and try this question again.

Have you forgotten how to multiply two binomials?

There are four multiplications to be performed. It seems that you forgot

two of them.

Please return to page 56 and try this question again.
2

IX
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1
We don't agree. You have to include the sign of the terms.
The inner product is not werely
(9) (7x)
but =9) (7x)
Please return to page 57 and try question 8 again.
2
_4_7_
2

Almost right. Please examine the last term of your choice, and see if

you can find the mistake you made.

Return to page 51 and select another letter.
2

IX



This choice is correct. Please proceed to question 5 which follows.

Question 5

Apply the proper principle and select the letter which correctly

completes the statement: The third term of the product of the binomials,

after simplifying

( 'y - 3) ( y + 70 ) equals,
2

(a) -21b (C) -21b

(B) 4b (D) ~3by

__—._._._._._.____._~._._.__.__—_—_—____.___._.__—__.__._._____.._._—________._-——.___._....___.__——

We don't agree.
Remember this important fact: the product of two binomials involves

four separate multiplications. Didn't you forget the two middle

products?

Return to page 59 and try this question again.
2
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1
It is very important that you read the question carefully and answer
exactly what is being asked. It is a shame to lose credit for a
question when you really know how to answer it. Now, the question
asked for the sum of the inner and outer product and your answer is
the outer product only.
Please return to page 40 and try this question again.
2
ig
2

We are disappointed. Don't you know that the area of a rectangle is the
product of its length and width, and not the sum of the length and

width?

Please return to page 61 and choose another letter.
2

IX
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You did not make the correct choice. One of the letters does have the

correct answer next to it. Please reconsider.

Please return to page 57 and try this question again.
2

No, the answer is one of the other three choices.

Chack your work carefully.

Return to page 56 and try the questien again.
5 :

IX
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1
Very good. You made the correct choice. Let's do this question together.

We have to find the sum of the inner product and the outer product

(29 - 3) (7y - 5)
The inmer product is ( - 3) (7 ) = =21y
The outer product is ( 2y )« - 5) = =10y
The sum is -31ly

To multiply 2 binomials, we use the Distributive Law where each term of

the first binomial multiplies each term of the second. In the above case.

2y - 3) (7y - 5) =

2y (7y - 5)Y + (-3) (ly =-5)
or to list the steps:

(2y) (7y) First Terms

(2y) (-5) Quter Terms

(-3) (7)) Inner terms

(-3) (-5) Last terms

Students refer to this method as the "F-0-I-L" method from the initials.
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Question 10

Apply the proper principle and multiply the binomials
(2m + 3 ) (5m + &)

at sight.

Select the letter which has the same answer you got.

a) lOmg + 12

(B) 10m> + 23 + 12

©) 10m° + 23 + 7

(D) My answer was different from any of the above.
IX
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1
You are confusing the area with perimeter. The area of a rectangle is
the amount of surface it contains. It is equal to the product of its
length and width. Think of it this way; the perimeter of a rectangle\ié
the number of feet of fencing required to enclose it, while the area

tells you how many things can fit inside the rectangle.

Please return to page 61 and try this question again.

It seems that you know the rule for multiplying binomials at sight, but
you evidently have forgotten how to multiply nuwmbers having the same base.
When we multiply two numbers with the same base, we keep the base and

add the exponents. Do you see your mistake?

Please return to page 64 and try this question again.
1

IX
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1
You lost something on the way. You forgot to include the letter. When
you multiply
9% by 5
the answer is not 45 .
Return to page 40 and try question 7 again.
2
53
2

You made an error in the middle term of your answer. The middle term of

the product of two binomials is the sum of the inner and outer products.

Please return to page 59 and try this question again.
2

X
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This is the correct answer. Please go on to the next question.

Question 9

Apply the proper principle and find the sum of the inner and ocuter
product of
(2y = 3) (79 - 5)

Select the letter which labels the correct statement.

(a) -31
(B) -17y
() -1y
(D) =31y

We don't apree. Granted that you never had the problem of finding the
product of 3 binomials at sight. However, you can forget about the
third binomial for a minute, and consider the product of the first two
binomials. After you find their product, you can then multiply this
product by the chird binomial. Look at it this way: a more complicated

problem is usually only a combination of 2 or more simpler problems.

Please return to page 60 and try this question again.
1

X



It shouldn't be. The correct answer is listed. ¥e checked our answer

before writing it down. Did you check yours?

Return to pag 5 Teotyyoa 10 again.

son=rimes & suwiil| experiment can be very helpful. May we suggest that you
multiply the following i umials?

(x + 2) (x + 3)

(x + 2) (x - 3)
(x - 2)Y (x + 3)
(x - 2) (x - 3)

and examine each of the products for the sign between their terms. Have

you arrived at a conclusien?

Return to page 66 and try this question again.
2

IX




}—-‘I w

Very good! It takes courage and self confideﬁce to say 'my answer was
different from any of the above." Let us do this problem together.
We will use the FOIL method. The product of the two binomials

(6p - 5q)
and (3p - 2q)
is the product of the first two terms,

18 p2

(6p ) (3p)

Then we get the sum of the outer and inner products; namely,

(-2p) (6g9) - (-5¢) (3p) =
-12pq - 15pq =
-27pq

Finally, we add the product of the las: lwo terus,

( -5¢ ) (-2q) = 10q°

Hence, the answer is 18p2 - 27pq + qu2

Please go on to question 12 below.
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Question 12

Apply the proper principle and multiply the binomials
(7t - 3) (4t + 5)

at sight. Select the letter which has the same answer that you obtained.

(a) 282 - 47¢ - 15
' 2

(B) 28t - 15

© 28t% + 23t - 15

(D) My answer was different from any of the above.

X
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1
This is the correct answer.
Let's review this problem
the outer product is (9% ) (5) = 4&5x
(9% + . (3x +5)
~—__ "
the inner product is (2 ) (3x) = 6bx
the sum of the two is = 5lx
New proceed to question 8 below.
57

Question 8

Apply the proper principle to find the sum of the inner and outer product

of

( 6x

Select the letter which labels
(&)
(B)
(c)

(D)

IX

- 9) (7x + 5)

the correct statement.
4ox> - 45
33x

-33x

None of these.
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Please remember that the product of two different binomials involves

four multiplications.

Use the F-0-I-L method.

Return to page 61 and choose another letter.
2

We don't agree.

The only hint that we are going to give you 1s to reconsider the middle

term of your choice. We have confidence that you will find your error.

Please return to page 64 and try this question again.
1

IX
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This is the correct answer.
(2m + 3) (5m + &)
can be multiplied wentally by using the "F-0O-I-L" method.
2
F: (2m) (5m) = 10m
0: (2m-) (44 ) = +8m
combining, we get +23m
I: (+3) (5m) = +1l5m
L: (+3) (+4) = +12
Therefore, the answer is
lOm2 + 23m + 12
Please proceed to question 11 below.
59
2

Question 11

Apply the proper principle and multiply the binomials
(6p - 59) (3p - 2q)
at sight, Select the letter which has the same answer that you obtained.

(A) 18p - 27pq + 1l0q
2 2

(B) 18p~ 4+ 10q

(C) 18p2 - 3pq + qu2

(D) My answer was different from any of the above.

IX




This is the correct answer. Please go on to the next question.

Question 15

Without actually multiplying the binomials,
2
(x - 1), (x + 1), (x7 + 3)

relate to the proper principles and find their continued product.

Select the letter which labels the correct statement.

(A) x - 3

(B) x4 + Zx2 - 3

(C) x3 + Zx2 - 3

(D) x4 + 2x2 + 3x - 3

This choice is not correct. Why don't you substitute the values you've
chosen for the.blanks in the binomials and multiply them to check your

answer.

You notice that the product of each pair of numbers must equal 12 ,

Now, 7 x 5 = 35
8 x 4 = 32
6 x 6 = 36

Since none of these products equals 12, every pair was wrong.,

Please return to page .78 and make the correct choice.

1 IX



Very good! You made the correct choice. In finding the product of two
binomials at sight, we should say to ourselves, "If we need the product
of the first two terms; that is,

(7)) (4t) = 28t

Then, we must adc e sum of the inner and outer products,

(=3) (4t) + (5) (7t)
-12t + 35t = 23t
A Finally, we must add the product of the last two terms,
(-3) (5) =15
Hence, the product is

28t + 23¢ - 15"

Please proceed to question 13 which foliows.
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Question 13

The length and width of a rectangle are
(4x - 7))
and (2x + 5)
respectively.
Apply the proper principle and express the area of thig rectangle at

sight. Select the letter which labels the correct statement.

() 6x - 2

(B) "12x - 4

© 8x% - 35
2

(D) 8x“ 4+ 6x - 35

IX
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1
Very good! You made the correct choice. If a trinomial with only plus
signs between its terms is written as a product of two binomials, the

binomials will have only pli: signs between their terms.

Thus, for example,

x2 + 1lx + 30 = (x + 6) (x +5)

Please go on to question 2 below. I

Question 2

Perform the necessary calculation to find the number of different pairs
of natural numbers whose product is 36
Select the letter.which has the same answer that you obtained.

(A) 4 pairs

(B) 9 pairs

(C) 5 pairs .

(D) 10 pairs

IX



1
You selected a palr of numbers whose product is 28 . That is fine.
But, there is an additional requirement. The pair of numbers must
add up to the coefficient of x . Your selection does not meet this
second requirement. Please do something about this.
Return to page 71 and answer the question again.
2
63
2

Let us consider all the possible factors of 24 .

They are,

(26, 1), (12, 2), (8, 3), (6, 4)

Now, which of these factors will result in the smallest value of k ?

A good idea Would be to try each one and see.

Please return to page 73 and re-consider the problem.
2

IX



This is the correct answer. Please go on to the next question.
g

Question 14

Apply the proper Principle and write the pfoduct of the binomials,
2 .
( 2x~ - 3y2 Y and ( 4x2 + 5y2 )

at sight,

Select the letter which labels the correct statement.

¢.9) 8x2 - 2x2y2 - lSy2
(B) 8x4 + 2x2y2 - lSy4
(©) 8x4 - 2x2y2 - lSy4
(D) 8x4 - lSy4
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This choice is not correct.

If you recall, the product of the "last féfms” should equal the constant
texm in the trinomial. Now since the pairs of numbers that you chose,
actually become the "last terms" in the two binomials, shouldn't you
multiply them as a test? At this point we are not concerned with the

coefficient of the x term; we are considering only the constant term.

Return to page 78 and try the problem again.
1

IX



Very nice! You made the correct choice. We'll enjoy doing this problem
together with you. We start bv examining the first two binomials, and
we notice that they are exactly alike except for the sign between their
terms. The product of such binomials is the square of the first term

minus the square of the second term. Thus,

(x - 1))(x + 1) = x2 - 1
Hence, it remains to find the produ-~t of
(x> - 1)(x>+ 3)
The product of the two first terms is
(xz)(xz) = X
The sum of the inner and outer products is
(-1)(x%) + (3)(x>) = 2
The product of the last terms is
(-1)5(C3) = =3

This is the end of the segment. Before going on to the next segment, you
should have the following item in your notebook:

To multiply two binomials at sight, multiply the first terms of the

binomials.

Multiply the first term of each binomial by the last term of the other.

Multiply the last terms of the binomials.

This can be expressed as a formula:
(ax + b)(ex + d) = acx2 + (ad + bec )x + bd
A quadratic term is a term of degréé two.
A linear term is a term of degree one.

A constant term is a numerical term with no variable factor.

You should now do problems 5 through 8 of the HOMEWORK ASSIGNMENT.

L .
IERJ!: iiease turn in your PUNCH CARD.
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1
VOLUME _9 SEGMENT 3 begins here:
Obtain a PUNCH CARD from your instructor. In addition cc the other

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

COLUMNS 48 and 50 4 3 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 0 9 (Volume Number)
66 and 68 0 3 (Segment Number) )
Your READING ASSIGNMENT for this Segment is pg: 255 - 258

SUPPLEMENTARY NOTES:

In this SEG you will learn how to do the reverse operation of what you
learned in SEG 2 . 1In the previous SEG you learned how to multiply two
binomials at sight to produce a trinomial; whereas in this SEG you will
be given the trinomial and will be asked to find the two binomials that
it equals. This operation is known as FACTORING THE TRINOMIAL,

In your NOTEBOOK you should have definitions, from the READING, for the
following concepts: quadratic term, linear term, constant term, factor,

prime trinomial, integral coefficient, and absolute value.

Now proceed to the first question, below. Good Luck!

Question 1
Apply the proper principle and select the letter which correctly completes
the statement: If a trinomial with only plus signs between its terms, is

written as a product of 2 binomials, then

(A) The binomials have minus signs between their terms.

(B) The binomials have plus signs between their terms.

(c) 'One binomial has a pies sign; and the other has a minus sign.

(D) The first binomial must have the Plus sign, the second has the minus
sign.

IX
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1
We don't agree.
Remember that the number 1 1is a factor of every natural number.
Please reconsider your choice.
Return to page 62 and try this question again.
2
67

This is the correct answer. Please go on to the next question.

Question 8

Apply the proper principle and write the trinomial,
p? + 1p + 33

in factored form.

Select the lettgr which labels the correct answer.
(4 (p + 13) (p + 3)
(8 (p + 11) (p + 3)
(© (p - 11) (p = 3)

(D) 1t can't be factored
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Anybody can make a mistake, but when one makes the same mistake again
and again, then 'there is something wrong. Now, give us your @mndivided

attention.

Unless the binomials are in the form (a+b)(a-b) , where the

. 2 2 . . . . .
product is a” =~ b", the product of two binomials is not a binomial

but a trinomiai.

The answer to this problem should contain three terms. Qur purpose is

to prevent you from making this same mistake again.

Please return to page 64 and select another letter.
1

No, that answer is not correct.

Although it is true that there is an unlimited set of number pairs that
‘have a Product of 12 ,

36 x

Wt

such as 24 X

,k‘ SIS

and 1200 «x

=
o
o

the number of pairs of integers that have a product of 12 is

definitely limited.

Return to page 78 and try the problem again.

1
IX
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Yes,
9 + 2 = 11
but no, they are not factors of 28 , since 9 x 2 does not equal
28
Can you find a pair of factors that meet both requirements? Of course,
you can.
Return to page 7)1 and try this question again.
z
(13
2

Your choice shows that you overlooked an important clue.

Remember the following: If‘a trinomjal has a plus sign before its last
term, both binomial factors must have the same sign between their terms.
When the middle term of the trinomial has a minus sign, both binomial
factors have minus signs between their terms. To illustrate,

2

X -~ 5% 4+ 6 must be of the form

(x - a ) ( = = 6 )

Now, return to page 74 and try this question again.
2
IX



How did you get 7 ? That is more than we got.

For 36, one pair would be 2 and 18 . We are counting the pairs not

the different factors.

Please return to page 62 and try this question again.

Your best weapon in determining whether given factors of a trinomial
are the correct ones,; is your skill in finding the product of 2 binomials
at sight; By this time, you should be an expert in this operation.

Please examine the sum of the inner and outer products.

Please return to page 67 and try this question again.
2

IX
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1
Very good. You made the correct choice.
2
1f X + ax + 12
is to equal ( x + b)( x + c)
then x2 + ax + 12
must equal x2 ( bx o+ cx ) + bc
or x2 + (b + c)x+ bc
Therefore, by comparison
H bc
must equal 12
7L
2

Question 4
Apply the proper principle and select the letter which correctly completes

the statement.
1f "+ kx + 28
is written as the product of two binomials, the factors of
28

that must be used in order that

k = 11
are
W 1, 2) © (28 , 1)
® (9, 2) ™ 7, 4)

IX
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1
If you can find two numbers whose product is 10 , and whose sum is 7 ,
the trinomial can be factored. Keep looking and you shall find such a

pair of numbers.

Please return tc page 84 and choose another letter.
2

The best way to answer a question like this is to put the values of k into

the trinomial

x2 + 7x + k

and see if it can be factored. For example, if
k = 9

, , 2

we get the trinomial X + 7x + 9

The two possible pairs of factors of 9 are
(3,3) and (9, 1)

Using the first pair, we get

x2 + 6x 4+ 9

Using the second pair, we get

Thus, k = 9
is not a correct choice. Proceed in the same way with the other choices,
and you will eventually come up with the correct values of k .

Please return to page 88 and try this question again.
2 IX
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1
Very good. We are always pleasantly surprised when a student has the
courage to choose 'mone of these'. It shows that he has confidence in
his work. By the way, do you know the correct factors of
6x> + 23x + 207
They are 3x + 4)Y (2x + 5)

In the next segment, we will learn how to factor such trinomials. Check

the problem by using the F-0-I-L method.

( 3x”’1'—2:1::3;g§::£::5 ) = 3x (2¢ + 5) + 4 (2x + 5)
F: (First): (3x) (2x) = 6x°
0: (Outer): (3x) (5 ) = 15x
I: (Tmner): (4 ) (2x) = 8x
L: (Last ): (4 ) (5 ) = 20

Combining these we get:
6x~ + 15x + 8x + 20
or 6x2 + 23x + 20

Please proceed to question 6 below.

Question €

Apply the proper principle to find the smallest possible positive value of

k , if 9
x + kx + 24

is to be written as the product of 2 binomials. Select the letter which
labels the correct statement.
(A) k = 8 ' (¢) k = 11

(B) k = 12 (D) Nomne of these.

IX
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You have tco many factors. Perhaps you counted factors such as 3 , 12

and 12 , 3 as two different pairs., We are not counting the same

numbers in reverse order as different pairs.

Please return to page 62 and try this question again.

This 'is the correct answer.

Please proceed to question 9 which follows.
Question 9

Apply the proper principle and write the trinomial
g2 - 15y + 56

in factored form. Select the letter which has the same answer that you

obtained.
A (y + 9) (y - 6) @€ (y - 1) (y - &)
B) (y - 9) (y + 6) M (y -7 ) (y - 8)

IX
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It is not enough that
28 x 1 = 28

Please check your choice by multiplying the binomials
(x + 28) (x + 1)

and convince yourself that you did not make a correct choice.

Return to page 71 and choose another letter.

You should know better than that!

“i:en a trinomial has only plus signs between its terms, then the
binomial factors also have only plus sigas between their terms. Please

take time out and write this fact into your notebook.

Return to page 67 and try this question again.

IX




You have made a wrong choice if you can find two integers whose product
is 28 and whose sum is 11 . Try writing down all pairs of factors

of 28 and see what happens!

S = m e e m me e

Return to page 84 and try this question again.
2

Ask yourself this question, "If the sign between the terms of each
binomial is negative, what will be the sign of the last term of the

trinomial?" Now loo' at the trinomial given and reconsider the problem.

Please return to page 81 and answer the question again.
VA

IX



~J
el

\
S Very good. ''None of these' is the right answer. 1If we consider all the
possible factors of 24 ; namely,
(24, 1), (12, 2, (8, 3), (6, 4)
and write all the binomials, we get,
(x + 24) (x +1)
(x + 12) (x +2)
(x + 8 )Y (x +3)
(x + 6 )Y (x +4)
‘Clearly, the last 2 binomials give us the correct answer.
Multiplying these binomials, we get
x>+ 10x + 24
and k = 10
is the smallest value of Lk .
Please proceed to question 7 below.
77
2

Question 7
Apply the proper principle and select “':e value of k for which the

trinomial 2
X + kx + 18

cannot be written a5 a product of 2 binomial sums.

(A k = 11
(B) k = 19
) k = 9
(D) k = 10

IX
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This is the correct answer.

Please »-~ =1 to question 3 below.

Question 3

Apply the proper principle and select the letter which correctly completes
the statement, |
If x + ax + 12
were written as (x + ) (x + )
the pairs of integers that could appear above the dashes are:
B (7,5) , (8, 4) , (&,4)
(B) (1,12 , (2,6) , ( 3, 4)
© (4, 3) , (6,1) , (5,2)
(D) An infinite number.

._.__._._._—...._...__-—._._-—.____._._.____._-—...._._.___.___.____.__-—._....___,_—_...—_._.__.___.__...—_._._-—._—._,,_

Please check the sum of the inner and outer product of the two binomials

that you chose.

Please return to page 74 and try this question again.
2




This is the correct answer.
Let us consider the theory and more. We know that
(x + a) (x + b))

= x2 + ax + bx + ab

= x2 + (a+b) x + ab
Note: The a and b that are factors of the constant term must also
have a sum that is the coefficient of the line or term since 7 and 4
are the values given for a and b
We note that ' a - b = 7 ¢ 4 = 28

and a+b = 7+4 = 11

and these answers agree with the conditions given.

Please go on to question 5 below.

i e e e S e e o s e e e S S S e e e S o o e e e o it T By S o . P S o Sty e o o o e e S o e e S T e i R P s S 4TLn e G S s S e s P = s S i e S S P

Question 5

Perform the necessary multiplications to determine the correct factors of

6x2 + 23x + 20

Select the letter which labels the correct answer.
(A (6x + 5) (x + &)
(B (3 - 4) (2x - 5 )
(C) (3x + 5) (2x + 4)

(D) None of these.

IX
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1

You say that it can't be factored, and we say that you give up too
easily. Giving up tou easily is not a good attitude in any situation,
not only in algebra. Examine each of the choices carefully, and you will

change your mind.

Please ~eturn to page 67 and make the correct choice.

Do you know what a prime trinomial is? It is a trinomial that cannot be
factored over the set of integers. Jf you try a little harder, you
will find out that

x + 6x + 9

can be factored.

Pleas=2 return to page 84 and try. this question again.

IX
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Very good. You made the correct choice. If k equals 6 , we have

x2 + 7x + 6 =

(x + 6) (x +1)
If k = 10 , we have

X + 7x + 10

(x + 5) (x +2)

Please go on to question 12 below.

Question 12

Apply the proper principle and select the letter which completes this
statement correctly. If the trinomial

zo 4+ 2z - 15
is written as the product of two binomials, the signs between their

terms are:
{A) Both negative
(B) Both positive
(C) One positive and one negative

IX (D) Any combination of signs is possible
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We've sorry, but you did not make the correct choice. Consider the sum

of the inner and outer proaucts and you will discover your mistake.

Please return to page 95 and try this question again.
: 2

e e s ...~___._._._._.__._._._._.-~_.-_.—__._._._..__.._._.__._._.—_.-—._—-—-.__.—._.__._._—,__._.—_.-.___._—__._._.——._

We caught you. You made a hasty choice and forgot all about the letter y
Clearly, the letter y must appear in the factors of a trinomial

which has the letter y in it,

Please return to page 98 and try this question again.
1

IX




You did not make the right choice.

If k = 11, the trinomial ::¢comes
2
X + 1llx + 18

This trinemial can be written as

(x + 39) (x + 2)

Please return to page 77 and reconsider the question.

N

Be merely examining the choice you made, you should realize that it is
not correct. If the last term of the trinomial has a minus sign in

front of it, the two binomial factors cannot have like signs between their

terms.

You remember why, don't you?

Return to page 103 and try the question again.
1

IX



This is the correct answer.
Please make a note of the fact that a trinomial which has a minus sign
before its middle term and a plus sign before the last term, factors

into two binomials both of which have minus signs between their terms.

Please go on to question 10 below.

..._._._._-.__-._-—._-_—___.__-_.—____.__.__.___-——._._—_.___-_.___..____._____-———._—__—__—_.___,__._

Question 10

Apply the proper principle and select the letter next to which a prime

trinomial is written.
() x° + 10x + 8
(B) yvy° + 7y 4+ 10
(¢C) p~ + 11p + 28

(D) x° + 6x + 9

IX
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This is a pretty difficult problem. The reason that we includec =~ is thar
we think that you can handle it. ‘“«-u should zel complimented when
we ask you to do something difficult; it shows that we think highly of

ycu-

Here is a small hint. Consider
as a singie term. In fact, let

then the trinomial will become
22 + 2z - 15

Please go on from here.

Return to page 99 and try this question again.
1

. We don't agree. Answer this question, and you will see why. When you
multiply two binomials each having a negative sign between their terms,
what will be the sign of the final term of the trinomial? Do you see

your error?

Please return to page 110 ard try this question again.
2 . - P

Q IX
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Tne only time when both signs between the terms of the bincmials are
Posirive is when all the signs between the terms of the trinemial

are tositive.

Please return to page 8l and try the question again.
5 .

The method of factoring

i’ x4 - 8x2 + 12

is the same as that used for

x2 - 8 4+ 12

Heowever, the lead variable is
2

X

not X

Please return to page 102 and choose another letter.
2

IX
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Ycur choice leads to the trinomial,
2
x + 19x + 18

But this trinomial can be factored. You don’t think so?
Try (x + 18) (x +1)
Please return to page 77 and reconsider the question.

2

- 87

2

We don't agree. You just can't pick any two factors of 10 and expect
to have the correct answer. You must also check the sum of the inner
and outer products.

Certainly (-10r) + 1 (1)

does not equal + 3r .

Please return to page 95 and try this question again.
2

X
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1
Very good. You made the correct choice. If we enumerate all the pairs
of positive integers whose product is 8 , we get

(8, 1) , (4,2)

Since neither pair adds up to 10 , the trinomial cannot be factored.

Please proceed to question 11 below.

Question 11

A trinomial in the form

x2+7x+'k

might be factorable or it might be prime, depending upon the value of
k
Apply the proper principle and select the two values of k for which the

trinomial 2
x + 7x + k

can be factored.

(A k =6 or k = 10
- B) k = 7 or k = 1
() k = 9- or k = 2
@ k =6 or k =7

IX




It's true that the factors of 63 to be used are 9 and 7 , and it's
also true that the* should have different signs to product a negative

63 when they are multiplied.

However, when the outer and inner products are added, they should produce.

a sum of négative 2 .

Didn't you check that?

Please return to page 103 and reconsider the problem.
-~ ,

Almost right. However, as we told you before, almost right means wrong
in mathematics. Concentrate your attention on the sum of the inner and

outer products and you will discover your error.

Please return to page 98 and try this question again.
1

IX -



Maybe you are right. Let's check. Your choice results in the trinomial
y y g

 + 9% + 18

which equals (x+ 6) (x + 3)

Too bad, you are not right.

Please return to page 77 and try the question again.
2

We don't agree. Only the product of unlike signg results in a product
with a minus sign in front of it. You realize that the constant ( or
last term ) of a trinomial is equal to the product of the constants

( or second terms ) of the two binomials.

Please return to page 81 and try the question again.
2

IX




1
What does
(r - 5)°
equal? We have, in a previcus lesson, learned how to square a
binomial, Remember: we square the first term, then we take twice
the product of the first and second terms and add the square of the
second term. Thus,
(r - 5 )2 =
r2 - 10r + 25
Please return to page 95 and try this question again.
.2
al
2

Carelessness is the chief cause of mistakes in Algebra. Now listen
carefully, and you wilivavoid making this mistake in the future. Observe,
the last term of the trinomial is negative. The last term of a

trinomial is obtained by multiplying the last terms of its binomial
factors;‘hence, when the last term of a trinomial has a negative sign

in front of it, the factors cannot have like signs between their terms.

Please return to page 98 and try this question again.
1

IX
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| Congratulations! You succeeded in doing a pretty difficglt problem.
Suppose we go over your solution.of this problem. Consider
(x - 2y)
as ¢ single term and let

/

Thus, our trinomial can be written as

22 + 2z - 15
This can be factored as
(z—3)?~7'z+5)
Now, s ibstituting (x - 2y)
for o z
we get - (x - 2y - 3) (x = 2y + 5)

This is the end of the segment. Before going on to the next segment, you

should do problems 9 through 12 of the homework assignment.

Hand in your Punch Card.

Review your notes. Check to see if you have the following proto-types.

(x - a)(x - b) = x> —(a + b) x + ab
(x - a) (x + b) = x> —(a - b) x - ab if a>hb
(x - a)(x + b) = x> +(b - a) x - ab if a<hb
(x + a)(x + b) = x> +(a + b) x + ub

IX




We don't agree. One of the letters does have the right answer next

to it. Please reconsider each of the choices more carefully.

Return to page 103 and try this question again.
1
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We don't agree. It is not enough that the product of the last two terms
of the binomials equals tbe last term of the trinomial. You must also’
consider the coefficient of the middle term of the trinomial.

Examine

the sum of the inner and outer products more carefully.

Return to page 102 and try this question again.
=3 :

IX



This is the correct answer. DPlease g0 on to question 2 which follows.

Question 2

Apply the proper principle and select” the letter which correctly
completes the statement. The binomials which cannot be factors of

) .
2x° 4+ kx + 3

are:
4 (2x + 1) (x + 3)
(B) (2x + 3) (x + 1)
(C).(3x+l) (x + 3)
M (x - 3) (2x- 1)

24

2

You know that the coefficient of the linear term of a quadratic
trinomial is equal to the sum of the inner and outer products of its

binomial factors. Remember the F-0-I-L method? The letter a is

equal to this sum. Please reconsider your choice.

Return to page 119 and try this question again.
1

IX
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This is the correct answer.
22 + 2z - 15
is equal to . (z + 5) (=z - 3)
Even if we didn't actually factor the trinomial, we can reason that the
factors should be in the form
(z 4+ a) (z - b))
because the sign of the product of the lastkterms,
—-ab
would agree with the sign of the constant term of the trinomial,
( -15)
Please go on to question 13 below.
95
2

Question 13

Apply the proper principle and factor
r2 + 3r - 10

Select the letter which labels the correct statement.

A (r - 5) (r + 2)
B) (r + 5) (r - 2)
@ (r -10) (r + 1) '»

™ (r - 5)

IX
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Very good. You made the correct choice.
We have

2x2 - ax - b =

(2x + 1) (x - 5)

2x2 - 9% - 5

For the two trinomials to be identical, we compare them:

2x - ax - b
and see ‘ -ax - -9x,
whence a = 9
and -b = -5
whence . b = 5

Please go on to question # below.

96

2
Question 6

Apply the proper principle and select the letter which correctly completes
the statement:

2
If 37 4+ kx + 6

is written as the product of two binomials, the largest possible value

of k is
(&) 11
(B) 19
() 21
(D) 9

IX



Any time you make a choice in factoring a trinomial, this choice should
be checked by multiplying the binomial factors. Their product must equal
the original trinomial.

Did you really check your choice?

Please check it again.

Please return to page 102 and try this question again.

You must learn to profit by experience. Now you have been told many times
that the product of two binomials with only plus signs betwéen their

terms will be a trinomial with only plus signs between its terms. Since
the given trinomial has a minus sign_before its last term, you know

that your choice is incorrect.

Please return to page 110 and try this question agaiﬁ.
2

IX
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1
This is the correct answer.

Please go on to question 15 which follows.

Question 15

Apply the proper principle and factor

x2 + 2xy - 48y2'

Select the letter which labels the correct statement.

@ (x + 8) (x - 6)
“(B) (x - 8y) (x + 6y)
© (x - 8) (x - 6y

(D) DNone of these.

We are lucky. Since the coefficient of the quadratic term and the
coefficient of the constant term are each prime nﬁmbers, we do not
have too many possibilities. You see

5x2

can be written only as

(5x) (x)
Similarly, the number 3 can be written only as

(3) (1)
Keep 1in mind that by possible trial pairs of binomials, we mean only those
pairs that will give us the correct coefficient of the quadratic term and

the correct constant term.

5 3

1 1

We are sure that you can continue from here without our help.

Please return to page 113 and try this question again.
2. IX
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This is the correct answer. Please go on to the next question.
Question 17
Relate to the proper principle and factor
(x - 2y )2 + 2 ( x - 29y) - 15
Select the letter which labels the correct statement.
(A) This expression cannot be factored.
® (x - 2y - 35)7
€ (x - 2y - 3) (x = 2y + 5)
M (x - 2y) (x - 2y - 2) = 15
99
2

How do we determine the possible pairs of binomial factors? We consider
the possible factors of the quadratic coefficient and the possible factors

of the constant term. The questions that you must answer to yourself are:

What are the possible factors of 6 ?

What are the possible factors of 7 ?

You can finish the job from here without our help.

Please return to page 126 and try this question again.
. 2
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VOLUME 3 SEGMENT i BEGINS HERE
Obtain a PUNCH CARD f. “or. In addition to the other )
identifying informari g ‘urnished by you, you are . '.-¢ to

punch out the follow:

COLUMNS 48 and 50 4 4 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 g _E (Volume Number)
66 and 68 0 4 (Segment Number)

In your work in this Volume you have covered: factoring trinomial squares,
mzlriplying two binomials at sight, and the revetse operation where a
trinomial having the form

x2 + bx + ¢

ts faivoved into two binomials. Now you will go one step further and
investigate the methods for factoring trinomials that have the form:

ax2 + bx + ¢

That is, the co-efficient of the x2 term is something other than one.
This is the General Method for Factoring Trinomials.

READING: You should now turn to Page 259 in the Text and study the
instructional material on that page and the following. Essentially, the
wethod is one of trial and error; but you will see that there is a great
deal of analysis involved which will reduce the number of trials.
Judgment and common sense play an important part in this operation.

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

___.___.__—_._._._.-._.__._._—.__.__._-....__...._.--_—_..._._._.-.__.-_—_-..._._.-_.__.—__._.__._._--._._._-.__.._ ———

Question 1

Recognize which one of the following expressions is a general quadratic

trinomial. Select the letter next to the correct answer.

(4 x" - 6x + 19y
(B) 3x2 - X - 5%
2 2

IX
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It is important to be able to spot at a glance the binomials which cannot
be factors of a given trinomial,

Foér example,

and ( x + 2)

cannot be the factors of 2
4x + kx + 2

Why not? Because the product of the first terms of the binomials.
(3 )(x)

dces not equal the leading term,

4x2

of the trinomial.

Please return to page 94 and try this question again.
1
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We don't agree. Why not multiply the binomials
(n + 2)
and (Bn + 1) 2

Use the F-0-I-L method. Notice the sum of the inner and outer products.

We are sure that after you do this, you will know the correct answer.

Please return to page 119 and try this question again.
1



Very good! You made the correct choice. You got an answer that was

different from any of rthe three given choices and you showed confidence

in the result you obtained by choosing "none of these.'" That's what we
like fo see, conf: ‘e. The factors of
xz + 2xy -~ 48y2
are (x + 8y)
and (g - 6y )

. @ fact that can easily be verified by multiplying the two binomials.

Please go on to question 16 which follows

Questicn 16

Apply the proper principle and factor

x4 - 8x2 + 12

Select the letter which labels the correct statement

W (x - 6 (x - 2)
B (x - 6 ) ( 2 2)
© % - 4 ) ( 22— 3)
™ (x> - 6) (x - 2 )

IX
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This is the correct answer.
Please yo on to the next question.

Question 14

Apply the proper principle and factor: v
52 - 2s - 13
Select the letter which labels the correct statement.

(a) (s - 9)Y(s ~-7) (C) (s -9)(s+7)

(®) (s+9)(s~-7) (D) None of these.

Sorry, but you didn't make the right choice. Let's do a similar example.
Find the value of a and b if

3x2 - ax - b =

(3 + 1)(x - & .
Now we c+n find the product of the two binomials . sight by the

F-0-1-L METHOD

Thus » (3 + 1)(x - 4) =

2 - 1x - 4

We compare this with 2
3 - ax - b
The coefiicient of the linezr term in the trinomial
with the letters a and b 1is =-a . The coefficient of the linear
term of the second trinomial is -11 . Hence,

a = 11
Need we go further? We have confidence that you can find the wvalue of b
without any trouble.
Please return to page 111 and try this question agzain.

1
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You did not make the correct choice. Do you know why? The product of
the coustant terms of the binomials
(-3) (-1)

does not equal the consStant term of the trinomial,

-3
Plea: . r=turn to page 110 and select another answer.
2
104
2
We den' © wree. Note that both 5 and 3 are prime numbers. The only

factc. ot 5 are , 5 and 1 . The only factors of 3 are » 3 and

1 . 1Tuws, there are only a few possibilities.

15

GG o
O

w 4
4

o

15 +1 16 3+5 =28

Pleac. return to page 113 and try this question again,

2 IX
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You made a hasty choice.. One of the letters does have the correct answer
next to it. We are not going to say any more. We believe that you would

rather discover the correct answer by yourself.

Please return to.page 119 and try this question again.

Did you notice that the last term of the trinomial is minus 1 ? You did ?

Why did you choose binomial factors with plus signs between their terms ?

Please return to page 127 and select another letter.
2
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This question requires a little thought. What determines the values of
k ? The value of k is the sum of the ianer and outer products of its

binomial factors. Now our job is to arrange the factors of

3x2 + kx + 6

in such a way as to make the sum of the inmer and outer products as :arge

as possible. What are the factors:of
3x2 ?

They are T 3x and

X

What factors of 6 make one of the factors as large ac possible? They
are 6 and 1 . To obtain the largest value of k , we must arrangs the

binomial factors in a way that the largest factors; namely,
3x and 6
will be multiplied together. (Can you do this? Try.

Please return to page 96 and do this question again.

Let us give you a hint on this problem. To Ffactor:
6m2 - 7m - 20

(1) We list the possible factors of 6 and =20

~15
3 6| 20 10 5  -20  -I0 (%)
@ 1| -1 2 - 1 2 ®
+8

(2) We then try the possible combinations, adding the two products until

we reach the combination that produces a total of -7
i. e. ! (3) (=5) + (2) (&)

(3) Now use'these numbers to write the binomials.

Please return to page 132 and finish the question
. 2

IX
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If you are right, then
(13m - 6) (m + 1)

should equal the given trinomial,

l3m2 - 7m - 6
Let us see, (13m) (m) = l3m2
so that you are right, so far.
Also (-6) (41) = -6

so that you are still right.
Now we must check the middle term of the trinomial. The sum of the inner

and outer products is
(-6) (m) + (1) (13m) = + 7m

Too bas! The sum should be
=7m

Please return to page 120 and try this questioun again!
7

We don't agree. We think that you can do this problem, but the presence
of the letters, a, b, k must have confused you a little. Let us help clear
things up for you. We have,

12x2 + 73x + k“ = (3x + 16) (ax + b))

.
4

We will work our way from left to right.  The leading term of the trinomial

. 2

is 12x

One binomi=l starts with 3x ; the other binomial must, therefore, start
with 4x . You see it now; "a'" must equal 4 . Now work with the sum of

the inner and outer producis, and you will be able to find the value of
L . We zre geing tc srar right there and let you have the fun of
z“nishing this question by yoursel:.

T“=ase return to page 1l& and try this p—mlem again.

ERIC )
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Your choice is correct,

Let us review the situation:

To factor . 6x2 + llx + 4

we wWwrite ;he factors of 6

and place them in the leZt (F) 3 6 4 2 (L)
half of the frame. (F) 2 1 1 2

The factors of 4 are placed
in the right half. (L)

The different possible combinations can te found systematically as follows:

Qz
2\—1|/12 (X+K)_(/ZX'4)

3 6 |L-4 2
(3 + 4) (2x + 1)
2

1 ™ 2 N~

3k + 2) (2x + 2
( 3x N )
— There are 6

e possible combina-

(6x + 1) ( iIx + 4 ) tiuns. Now proceed
\_—-/

N

to question 10

' on page 109 .
3 64 2 T 1

e

(6@2)

IX



1
Question 10
Apply the proper principle and find the factors of
322 + 7z + 2
Select the letter which labels the correct statement.
(a) (32 + 2) «( z + 1)
B (3z + 1) (z + 2)
(¢) (32 + 3) (=z - 2)
(D) This is a prime trinomial aud cannot be
factored.
109
2

You made a mistake that you shouldn't have made. The last term of the
trinomial has a plus sign in front of it. The two binomial factors that

you chose have different signs between their terms. Need we say more ?

Please return to page 128 and try this question again.
2




Very good. The binomials
(3 + 1)

and ( x + 3)
cannot be factors of the trinomial
2
2x° + kx + 3
The product of the first terms of the binomial factors; namely,
(3) (x)

must equal the quadratic term of the trinomial; which is

2x2
Since this is not the case,
(3 + 1)
and
( x + 3)

cannot be the factors of the given trinomial.

Please go on to question 3 below.

Question 3

Apply the proper principle and select the letter which correctly completes

the statement.
The binomials which can be factors of
8x2 + kx - 3

are:
A (4x - 3) (x - 1)

(B) (4x + 3) (2x + 1)
© (4x - 3) (2x + 1 )

M  x - 3) (Bx - 1)

IX
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1
This s the correct answer. Please go on to question 5 which follows.
Question 5
Apply the proper principle and find the value of a and b if
2x2 - ax - b = (2x + 1 ) (x -~ 5)
Select the letter which has the same answers that you got.
A a = =11, b = -5
(B) a = =9, b = =5
() a = 6 , | b = 4
(D) a = 9, b = 5
111
2

If you took the trouble to check your answer by multiplying the two
- binomials, you would have discovered that you made an incorrect choice.
Don't you agree that it is more fun to check and be right than to be

told that you are wrong?

Please return to page 127 and try this question again.
2
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Very good. You made the correct choice. Let's g0 over the way we solved
this problem. The " possible " factors of

2 .
3 + kx + 6

are: (3 +3)(x+2) (3x+1)(x+6)

(3 +2)( x+3) (3 +6)(x+1)
Notice: We make sure that the " F " product is 3 and the " L "
product is 6 . The outer and inner products vary and so does their sum.

If we take the sum of the inner and outer products of each of the above
pairs of binomials, we find that

(3 + 1)(x + 6)
gives the largest value of k 5 namely, 19 . What should be noted
is that the binomial factors are so arranged that the largest possible
factor of
2
3x

namely, o “3x is multiplied by the largest possible

factor of 6 ; namely, 6

We will now explain a synthetic form to help you determine the possible
factors of a trinomial. '

Place the factors of : Place the various pairs of
2 i - -
X coefficient here . — ¢—— factors of the constant term
L} “a |\ "

- - - here l—

One of the " F " factors multiplies one of the " I, giving the

outer
product; the other member of the " F " pair multiplies the other member
of the " L " pair giving the " inner " product. Different sums of the

outer and inner product result. When the desired sum is found, the numbers
are placed in the binomial form and the trinomial is factored.

Please go on to page 113 .
' 1

X
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For example:
The trinomial 9
6x” + kx + 7
has four possible sets of factors with all positive signs.
2 2 _ 2 2
6x” + 17x + 7 6x + 23x + 7 6x  + 13x + 7 6x  + 43x + 7
€ 6 3 _ 3 Eé; E?)
arlp |eald  [adlg
3 1 6 42
e e emam———— e m———— . o —— e e,
(3x+7)\9c+l) (3x+l)\9x+7) (6X+Uc+l) (6x+ll__9c+7_)
14 2 7 1
k=17 k = 23 k =13 k = 43
Please proceed to question 7 below.
113
2

Question 7
Apply the proper principle and find the number of possible trail pairs of
binomial factors of

5x2 4+ 8x + 3

Select the letter which labels the correct statement.

(8 1 (cy 3

(3 2 o 4




All you have to do to discover that you made an error is to find the sum
of the inner and outer products of the choice you made., Does it equal
7z . ?

It doesn't,

Please return to page. 109 and try the question again.

Did you check the sum of the inner and outer products? You forgot. Let
us check it together. The sum of the inner and outer products is
(3) (m) + (-2) (13m) = -23m

we need -7m

Please return to page 120 and try this question again.

2
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1

Very good. You made the correct choice. We have to consider the possible

factors of 6 and the possible factors of 7 . ©Now the possible
factors of 6 are 3, 2 and 6 , 1 . The possible factors
of 7 are 7 , 1 . The total possible pairs of binomials are:
—— or symbolically D
(3 +7)(2x+1) 3 61| 7 7 can multiply
i — "~ any one of
(3x+1)(2x+7) 2 1 1 4. numbers
—
/-\.
(6x+1)( x+7) 7 x 6
e —
(6x+7)( x+1) _ 7 x 1
7 x 3
7 x 2

Thus, 4 is the correct answer,

Please go on to question 9 below.

Question 9
Apply the proper prirnciple and find the number of possible pairs of
factors of

6x2 + 1llx + 4

Select the letter which has the same answer that you obtained.

(a) 8
(B) 4
\C) 6

(D) None of these.

ERIC  *
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1
Let's .- ‘ou are right. The sum of the.inner and outer products of
(3 - 1) (2x - 3)
is (-1) (2x) + (-3) (3x) =
-2x - 9x =
-11x
But in - 2 trinomial the linear term is equal to
~19x%
Now you 1ave done what we just did; that is, check yourself, and
you would - found out that you are wrong.
Please =etu 2 page 128 and try this question again.
2
1l6
1
Did you . -1 the possible factors of a trinomial which has a quadratic

term equ.. t> 3 and a constant term equal to 15 ? Well, you should

have. Please do so now. You can use the synthetic analysis method.

Return =o Dy 124 and try this question again.
2
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Aruitoxt provided by Eic:
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~1

1
T-. sea- ¢ have the right i lpz. Could you haw. - 2ex tripprec up on
EUES E : fact if
-5 = b
Sl b = 5 ?
-~ vour substitution anc then return to pag: 1ll and answer the
1
cuesti. .. again.
117
2
Tt ssiression "greatest common factor', contains the word common. In this
ca - common does not mean ordinary; it means something possessed by all.
Yc. 2re looking for the greatest factor of both terms of -the binomial.
Tar- =x=mple, what is the greatest common factor of
4ax2 - 6ay2 ?
The auwzoer 2 1is a factor of both 4 and 6 , and the letter a is

a fact-= of both the first and second term. Hence, the greatest common

faczcr .- 2a .

I

ez “suorn to page 141  anw try the question again.
il

L
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(A

This : .2 Terrcect answer,

Let us few + 2 procedure.
-15
=
«:i 6 | 20 10 5 -20 ~10 9
L -1 -2 -4 1 2 @
\-\~h‘*___-_ +8 “ﬂnw’_»ﬂ’w/f/
Since (3)(5) —(C2) (&) =
- 15 ~ 8 =
7
which iIs tku= oo fficient =f t1 middle Term; we have I ..nd the correct
comb=zatio= T ey are ncw plac . in tke binomial forr = follows:
—
3 5.
/2 i} \
(3m + 4M'> (2m > 7)
This ezu0 is 61112 = 7m - 20

Please zv0 ou = guestion 15 Gtelow.

118
2

Question 13

This prol:imm is a brain twister. Can vou meet the chali=nge? Apply the
proper pr=mcipi:z and select the letter —mich correctly completes the statement.

Iif 12ﬁ2+73x+k=

(= + 16> (as + b))

then the vaZmes of a and b .are :

(C© a = . b = 3, k = a3




1
This is the correct answer.
Please go on to question -4 below.
Quesition 4
Apply the proper principle and find the value 22 + . if
3n2 + an + 2 =
(n + 2) (3n -1
Select the letter next to the correct answer.
| () a = 5
(B) a = 7
(C) a = 6
(D) None of these.
119
2

We don't agree. What is the greatest common izczor of
2
48x™ - 37
We are sure that you know that the answer is

3

After dividing each of the terms of the given tinomizl by
you are left with

Don't you recognize this familiar expression?

Return to page 125 and try this question again.
2
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Aruitoxt provided by Eic:

Yaybe you don't unc-rstand . - question. You .r- =zl-ad to count tra
—mber of pairs of —.::sibl=s zriz_ factors.

cor example, onz pzi- is

Can you find any mor=

Retuzn to page 113 and =y this question agai-.

o e . P e e — ——— ot e e e e e e e

120

2

We now have a more difficult situation. Do you know why? Notice thz=< both
the coefficient of the quzdratic term and the conefficient of tle cons-ant
term have many Factors. “mus, the possible fzctors ¢ 6 are

3,2 and 6, 1
The possible factors of - are

2, 2 and 4, 1
Plzase continue Zrom here ==¢ list all the possizle cymirinations of b —omial

pairs.

Return to peage 115 and try this question again.
2
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Aruitoxt provided by Eic:

1
SET raview how we go : cuz fzctezIng a quadratic trinomial.
£z =.—~Zne it. One ci .. first tnings we si :culd notice is the signs
Tem.. == its terms. In =" . question, the si:z of the constant term is
~zzz Tvee. What does thz. immediately tell _=. The signs of the binomial

2ac- »r2 cannot beth hav: ths szme signs * _:rresn their terms. Thus, the

~inrrzals mest look like ~-zs:

+ ) (-
lze b= symthetic algorit= observing the sigrs:
+5
5 +1
+5 - 1 = 4
1 -1
\'_l/

Turthermore, before you mmlact a letter in answer to this qu=stion, check
vour cmioice by multipivirg the binomials. Theix product must equal the

giver tTrinomial,

Pio=zse return te pzgz _I° and try this queszicr again.

&

Guestion 1D

o7 1y h2 pmopsr rizoo. s and find the factcrs of
13m2 - m ~ <

Swmi=ct the Ietcer which abels the correct s-=tement.

(4 (13m - «¢ o+ 1)
(B) ( 1xn + : (m - 2)
(c)y (13m - 3 .m + 2)

(D) None of thes=..
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Aruitoxt provided by Eic:

You were not Ii¢cern..zz wi=n we told vou that 2 =rimcmial with only plus

gigrs between . 3 [ :cm: s nnot heve biromial fxicors
bztween their —crms . I we were mean, we wouli make

fact 100 tim=s, b7 we -e not.

not=book.

Please return zo page 109

with minus signs

you write the above

So, write it cown just once in your

and try this questicz again.

1
122
2
What is tha zr. 2= comxm monomial facto:r cf
3x3 + 18x2 + =z
Icu =zay. 3x

W= agres. DJiviide eacn of

3x

he terms of the twimomi:l by

aud examine the resulting expression carefully, especially the

quadr:atic andé constant terms.

that_ i:’f',)

Return to pagre 150 a=ad reconsider the problem.
1 .

Do you ve¢ ugnize what kinc of triromial

IX



123

1
We don't agree. One of the letters hazs the correct answer written next
70 it. Doa't be lazy! Check each selzsction by mulziplication of the
binomials at sight, and you will find the correct znswer.
Please return to page 122 and try tkis question agaim.
2
123
2
We doun't zzree. You correctly fzctored owt the momcmial factor 5 .
Thus
? 2 2
57 = 20 = 5 (x = 4)
The expression in the parenthesas is the difference of two squares. We
are not goimy - tell you how to factor this expression, but to ask you to

look int¢ your notebocs and refresh your memory or hiow to factor the

difference =° two sgquares.

Please return to page 148 and t—y thils guestion agzin.
2

IX
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Verw good. You made the correct <hcice. We will enjoy doing this problem

witr you- We have

Clezrly, ( 3x) (ax)
12x2
so rthat a = 4
Y@ let us put the value of a into the above indentity to get:
2

12x + 73x + k =
(3 + 16) (4x + b))
Tha sum of the inner and outer products is:

(1) (4x) + b (3x) =

64x + 3bx =

73x
We see that 3b must equal 9 , and b = 3 ,
Now, if

b = 3,

l6b = 48 = k

Please proceed to guestion 16 below.

Question 16

Apply the proper principle and select the letter which correctly answers the
question: What is the smallest coefficient of x which will make the

prime trinomial 9
3x + kx + 15
factorable?

(A) 18 ' (C) 46

(B) 14 ‘ (D) 8
IX




1
This is the correct answer.
Factoring each term, we get
(3-a-x-%x)-(3-3-3-a-y"-y)
Comparison of the two terms shows that
3- a
appears in bothj; that is,
3a
is the greatest common factor.
Please go on to question 2 which follows.
125

Question 2
Apply the proper principle and select the letter which correctly completes
the statement: After factoring out tne greatest common factor from
48x2 - 3
the resulting expression,
(A) Cannot be factored.
(B) 1Is the difference of two squares.

(C) 1Is a trinomial square.

(D) 1Is a monomial.

IX
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This is the correct answer. (5% + D(x + 5) (3x + 3)(x + 1
Ihe possible trial pairs are: (5x ; Dx + 1) 5 3 5 . 3
P P ; _ \\¢//
//ﬁ\‘
and (5x + 1)(x + 3) 1 l P! IR |
N

We make sure that the First terms product stays as
5x2
and the Last terms product is
3
By rearranging the bincmials, keeping those products, we can change the

sum of the Outer and Inner products.

Please proceed to question 8 below.

Question 8
Apply the proper principle and find the number of possible pairs of
hinomial factors of

6x2 + 1l4x + 7

Select the letter which labels the correct statement.

(A) 4
(B) 6
(c 2
™ 3

IX




Let's use the symbolic analysis

322 + 7z + 2

Therefore, ( 32//:T/;:E::E:;;\\:T\2 )

is the correct answer.

Please go on to question 11 below.

Question 11

Apply the proper principle and find the factors of
5x2 + 4x - 1

Select the letter which labels the correct statement.
(8 (x - 1) (5 - 1)
(B) (x + 1) (5 + 1)
C) (x - 1) (5 + 1)

D)y (x + 1) (5 - 1)

ERIC  *
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1

Very good- You made the correct choice. How did you arrive at your
result? One way is to multiply each of the binomial pairs at sight. By
doing this you find out th#t none of the choices equal the given trinomial,
A still better way is not to look at the answers first, but to actually
find the correct factors. Is that what you did? Good! You found that the

correct factors of

13m2 - m - 6
3re ( 13m + 6 )
and {(m - 1)

Please go on to question 13 below.

Question 13

Apply the proper principle and find the factors of
'6x2 - 19x + 3

Select the letter which labels the correct statement.
(A (6x + 1) (x - 3)
(B) (6x - 1) (x - 3)
(C© (3x - 1) (2x - 3)

(D) None of these.
IX




The word completely is written for a good reason. When you see this
word it means that your job is not over until every part of your answer
that can be factored is factored. Examine your choice and ask yourself:

can
( x2 - 1)

still be factored? Did you say yes? Well, then your job isn't over yet.

Please return to page 153 and try this question again.
: 2

Take another look at the choice yoﬁ made. Can each of its terms be divided

by the same number? if so, then your choice is incorrect.

Please return to page 151 and try question 7 again.
1

IX



Very good! You made the correct choice. Clearly you noticed that the
greatest common monomial factor of

3x3 + l8x2 + 27x
is - ' 3x

3 2

Thus, we have 3x + 18x + 27x =

3x ( x2 + 6x + 9)
You can use the synthetic analysis to help you factor

X + 6x + 9

3 3+43=6
Therefore, . x- + 6x + 9 =
(x + 3) (x + 3)
or the expression in the parenthesis is a square trinomial. 1In other

words, 9
X + 6x + 9 =

(x + 3)

Please proceed to Question 4 below.

130
2

Question 4

Apply the proper principle and select the letter which correctly completes

the statement: After removing the greatest common monomial factor from

6kx2 - 21lkx + 18k
the resulting expression,
(A) is a trinomial square . (C) has one factor equal to (2x + 3 )
Q (B) has one factor equal to ( x + 2 ) (D) none of these.

IX
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This trinomial can be factored. Try multiplying the other three pairs
of binomials.
Pleas= return to page 109 and try this question again.
l .
131
2

Please check your choice by multiplying the two binomials. Their product

must equal

13m2 - m - 6

Please return to page 120 and try this question again.
2
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Thisvis the correct answer.
Let's use the synthetic algorithm for this
6x2 - 19x + 3
(L Since the constant term has a plus sign, the middle signs of the
binomials are the same.

(2) Since the sign of the 19x 1is minus, which must be arrived at

v addition; the middle si ns of both binomials should be minus.

-18 -1 = -19
Therefore, the factors are
(6x - 1) (x - 3)

Proceed to su  :cion 14 below.

132
2

Questicn 14
Apply the proper principle and find the factors of
6m2 - 7m - 20
Select the letter which labels the correct statement,
(&) (3m - 4) (2m + 5)
(B) (3m - 10) (2m + 2)

(C) One of the factors must be ( 2m + 4 )

(D) One of the factors must be ( 2m + 5 )

IX
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1
How is this possible? Thé given expression is a binomial. You can't
get a trinomial by removing a common factor from a binomial. Please
read the question more carefully before mak’nrg a decision.
Return to page 125 and try question 2 agzin.
2
133
2

We don't agree. In factoring an expression completely we first look

for a common factor. After removing this fzctor, we examine the resulting
expression to see whether it can be factofedw I think that we better do

a similar problem together.A

Factor completely 2 - 32y2

Since each term can be divided evenly by 2, we can write,
2 - 3292 = 2(1 - 16y2).
Now, the expression in the parentheses is the difference of two squares./

Hence, we have

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

Please return to page 151 and try this question again.
1



This is the correct answer.

32x4 - l8x2y2
2x2 ( l6x2 - 9y2 ) Remove commo: :tor.
2x(4x + 3y) (4x - 3y) Factor the éif _rence cr

two squares.

Please go oz to ques: on : Selow.

- 134

2
Question 9

Apply the proper principle and factor the expression

3x2 + 12x + 12

completely. Select the letter which labels the correct statement.

A 3(x + 4) (x + 4)
@ 3(x + 2)2
© (3x + 4) (x + 3)

M (x + 2) (x + 2)

IX
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Very good. You riade the ~orrect choice. We are curious to know how
you did this question. © .-u could have listec all the possible

factors of the trincmial disregarding the mizdile term. Thus:

(2x + 15) (x + 1) [15 +5

J3x 4+ 1) (x + 15) @1 @
+9

(3x + 5) (x + 3)
Total +14

(3 + 3) (x + 5)

Then you would _iscover that 14 is the smallest coefficient of the linear

term. You did che question this way. Good!

Please go on to question 17 below.

Quastion 17
Apply the proper principle and find the factors of
12x2 - 8xy - 15y2

Select the letter which labels the correct statement.

(A) One of the factors is (2x - 3)
(B) The factors are ( 4x - 3y ) (3x + 5y )
c) One of the factors is ( 6x - 5y )

(D) None of these.

IX
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1

You Zos:z something!

When an esxpression is written *n fac ored form, all the factors must be

written. Please find what you lost znd add it to your answer.

Return to page 153 and reconsider the choices.
2

You correctly removed the common monomial factor
6m
but you made no attempt in factoring the trinomial in the parenthesis.

It can be factored.

Please return to page 155 and try this question again.
2

IX
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You are not playing the game according to the rules. The rule is:
Remove the greatest common monomial fzctor first.

You don't need to be told that =his factor is

2x2

Please continue from here.

Please return to page 155 and t—y this questZon =zzain.

We don't agree. You correctly observed that
(r + 2)

is a common factor.

However, when you divide eact term of the given expression by

(r + 2)

o

you get . . (4r™ - 3r - 1)

Please return to page 147 and try this question again.
) 2
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You know what to do, but you were a little careless. After factoring out

- the common monomial factor 3 , you are left with the trinomial square

x2 + 4x + 4

What are the factors of this trinomial?

Please return to page 134 and try this question again.

We don't agree. After removing the common monomial factor 2 , we have
2
2( 3x" - 11x + 8)

The sum of the inner and outer products of the binomials you selected is
-10x

and you need ) -11x

Please return to page 156 and try this question again.
2

IX
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No, it can be done. If there is no remainder, the product of the divisor
and the quotient equals the dividend. In other words, you are looking for

a binomial which multiplied by

(x - 2)

will equal

2x2 - x - 6

We'll say no more. Please continue.

Return to page 151 and try this question again.

You didn't factor completely. The trinomial

can be factored.

Set up the synthetic analysis and be careful of the signs.

- Please return to page 147 and try this questioﬁ again.
2
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1

Congratulations! You had the courage and confidence in your work to say
" none of these. " Did you find the correct factors? You did. Examining
the possible factors of 12 , we get '

(12 ,1) , (6 ,2) ,((4,3)
Similarly, the possible factors of 15 are:
( 3,5),@@5,1)
Since the coefficient of the middle term of the given trinomial is not
a very large number, common sense dictates that we avoid combinations
using the factors .
(12 ,1) and (15, 1)
of 12 and 15 respectively. We first try ( 4 , 3 ) as factors of 12

and (3 , 5) as factors of 15 , This leads to incorrect results. We
than try ( 6 , 2 ) as factors of 12 and (5, 3) as factors of 15 ,

Thus,
The synthetic analysis shows this:
( 6x + 3y )( 2x - 5y ) 4 i
(6x + 5y )( 2x - 3y ) 3

sum = -8

The second pair of binomials are the correct factors.

You have now finished Segment 4 . Hand in the PUNCH CARD.
You should have entered in your NOTEBOOK the following definitions and

formulas, )
general quadratic forms ax~ + bx + ¢
synthetic analysis form
for factoring trinomials ~
factors factors
of a of ¢
. — e ——
if a = pq P _ r
and c = rs q s
R
then b = pr + gs
that is pqx2 + (pr+4qs ) x +rs =
(px+s)(qx+r1r)
You should be able to complete the following problems from your
HOMEWORK ASSIGNMENT: Problems 13 through 16 ', IX
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VOLUME 9 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 are asked

to punch out the following:

COLUMNS 48 and 50 4 5 (Sequence Number)

54 and 56 0 4 (Type of Punch Card)

60 and 62 0 9 (Volume Number)

66 and 68 0 5 (Segment Number)
Your READING ASSIG&MENT for this Segment is page : 261

SUPPLEMENTARY NOTES:

Up to this point, we studied problems that only required one
procedure. You either had to remove a common monomial factor, or
factor the difference of two squares; or factor a trinomial by
trial. Now we are going to encounter expressions which will require
more than one type of factoring to complete the job. Thus, a

single expression may require removing a common monomial factor

and the factoring of the difference of two squares. The important
question is what do we do first? The first thing to do is to

remove the common monomial factor if there is one.

You will now be asked a series of questions to draw your attention ~

to the more important points

Question 1 »

Apply the‘ptoper principle and find the greatest common factor of

3ax2 - 27ay2

Select the letter next to the correct answer.

(A 3x
(B) 9y
(C) 3a

ERIC @) 3xy
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We thought that we would never see this mistake again. When you divide
-x by «x
what do you get? Don't you remember that a number divided by itself equals

one and not zero? Thus,

given that

Return to page 153 and try this question again.
2
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Did you check the choice you made by multiplying the two binomials? Well
you should have. Do it now, and you will find out for yourself that you

made a wrong choice,

Please return to page 155 and try this queétion'again.
1

IX
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1
No. Remember the rule: If there is a common monomial factor, remove
that factor first; then proceed to factor the remaining expression.
Besides, did you really check your answer by multiplication?
Please return to page 148 and try this question again}

2
143
2

Almost right. Your mistake is in the monomial factor. Can you find it?

We are sure that you can.

Please return to page 155 and try this question again.
> .

IX
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1
If you had made this mistake a few weeks ago, we wouldn't have been too
unhappy, but by now you should kpow better. Let's consider a similar

problem. Remove the greatest common factor from

l6x2 - 4
Clearly 4
is the greatest common factor.
When you divide l6x2 by 4
2
you get 4x
and when you divide -4 by 4

you get ~1 not zero

Make sure that you will never make this mistake againl

Return to page 125 and try question 2 again.

What is the greatest common monomial factor of
6kx2 ~ 21lkx + 18k ?
Can we factor out the number '3 ?
Can we factor out the letter k'?
Yes, you say. Let's do it and see what happens. We get
3k ( 2x2 - 7% + 6)

All that is left to be done is to factor the trinomial in the parentheses,

Please continue,

Return to page 130 and try this question again.

2
IX
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Sorry, vou made a hasty choice. One of the letters does

answer next to it.

Please return to page 151 and chocse another letter.

You didn’'t remove the common monomial factor first. In the future, please
examine the expression you have to factor, and if you see a common

factor; remove that factor before you do anything else.

Please return to page 134 and try this question again.
2
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If your choice is :crrect, then
(x -~ 2) (2x - 1)
2
equals 2x7 -~ x - 6

Does it?

Please return to page 151 and try this question again,

146

2

We don't apree.

If you multiplied the two factors of your choice, you would immediately

discover that this product does not equal the original expression.

Please return to page 132 and try this question again.
2

IX



Very good! You made the correct choice. After removing the common
monomial factor 2 , we get
2
2 (3" - 1llx + 8)
We have to factor the trinomial in the parentheses. Did you have a
little trouble with finding the correct factors?

Sure, but you have to keep trying.

OYPES -4 -8
@ | D -2 11

The correct factors are
(x - 1)
and ' _ 3x - 8)

Proceed to question 13 below.

=

-— —— —— ————

Question 13

Apply the proper principle and factor the expression,

e (r + 2) Br(r + 2) - (xr + 2)
completely,

Select the letter which labels the correct statement.

@ (r + 2) (42 - 3r)

B (r + 2) (4’ - 3x- 1)
.(C) (2r - 1) is one of the factors.
() (r - 1) 1is one of the factors.

IX
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1
This is the correct answer.

First you removed the common factor x .

Therefore, x3 - x
2
became x ( x° - 1)
Of course, you recognized 2
- (x" - 1)

as your old friend the difference of two squares.
When it is factored it becomes

(x + 1) (x - 1)
So the complete answer is |

x( x + 1) ( x - 1)

Please go on to question 6 below.
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Question 6
Apply the proper principle and factor completely
5x2 - 20

Select the letter which labels the correct statement.

D 5(x - 4) (x + &)
(B) 5{x - 2) (x + 2)
© ©  x - 2) (x + 2)

M ( 5« - 4) (x + 5)

IX
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You lost something on the way. In your final answer, every factor must be

written. You omitted the common monomial factor.

Please return to page 134 and try this question again.

You did not complete the work. The trinomial in the parentheses can be.

factored.

Please return to page 156 and try this question again.
2

IX
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This is the correct answer.

Please go on to question 5 which follows.

Question 5

Apply the proper principle and select the letter which correctly completes

the statement:
After removing the greatest common monomial factor from
3x3 + 18x2 + 27x
the resulting expression,
(A) is a trinomial that can be factored by trial only.
(B) is a prime trinomial.

(C) is a trinomial square.

(D) Nomne of these.

Yes, but you didn't finish the job. The expression in the parentheses is

the difference of two squares and it, too, can be factored.

Please return to page 155 and try this question again.
1

IX




This is the correct answer.

Please go on to question 7 which follows.

Question 7

}_.I
n
—

=

Aoply the preper principle and select the letter which correctly completes

the statement:
1f 3 - 27x
is factored completely,
;A) one of the fzctors is / ° )

(r° ono of trn - : S

This is the correct answer.

Please go on to question 11 which follows.

Question 11

Apply the reducing of fractions principle to find the quotient

2x2 - X

X

6

7
without doing the actual division as a "long division" problem.
(A) It can't be done.
(B) 2x - 3
(C) 2x + 3

(D) 2x - 3 and remainder 12 .

IX
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Yes. You made the correct choice. We are always happy when you get the

correct answer to a pretty difficult problem. We are sure that you

proceeded as follows:

You first factored out the common fac:zor

(r + 2)
obtaining (r + 2) ( 4r2 - 3r - 1)
Then you facrored the trinomial; thus,

(r + 2) (r - 1) (4r + 1)

Please go on to question 14 below. ¥
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Question 14

Apply the proper principle and factor the expression

3 2
y, -y +y -1

completely. Select the letter which labels the correct statement.

@ y2 (y: - 1)

B (y - 1) (w + 1
@© (y - 1) v(y -
2

™ vy (y - 1)

IX
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1
Very good! You didn't forget what you learned previously. The procedure
that we follow is to first remove the greatest common monomial factor. Thus,
6kx2 ~ 2lkx + 18k =
.2 .
3k { 2x - T7x + 6

Then we proceed to find the factors of the trinomial in the parentheses

using synthetic analysis:

2x2 - 7x + ©
= -3
or
= -4
( 2x - 3) (x-2)
-7
Hence, none of these is the right answer.
Please go on to question 5 below.
153

Qpesfion 5
Apply the proper principle and factor completely the expression
3

X - X

Select the letter which labels the correct statement.

@ x (x* - 1)

@) (x - 1) (x + 1)
(© x(x - 1) (x + 1)
(D) x (x°)

IX
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You are not playing fair. You divided when the question asked you not to

divide. To make things worse, you divided incorrectly.

Please return to page 151 and try this question again.
2

154
2

After removing the common monomial factor 2 , we have

2 ( 3x2 - 1llx + 8)

The sum of the inner and outer products of the binomials you selected is

~14x%

and you need -11x

Please return to page 156 and try this question again.
2

IX
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This is *he correct answer.
Let's review the procédure:
3 - 27x2 =
3 (1 - 9x2 ) (removing common factor)
=3 (1+3x ) (1-3x) (factoring difference of 2 squares)
Please go on to question 8 below.
Question 8
Apply the prope= principle and factor completely the expression,
32x4 —‘ 18x2y2
Select the letter which labels the correct statement.
@ (8 - 3y (4xE - 6y
@ ( x° - 3y) (x> + 6y )
© 2¢® (16x% - 9y%)
(D) 2x2 ( 4x - 3y ) (4x + 3y)
155
2

This is the correct answer.

Please go on to question 10 which follows.

Question 10

Apply the proper principle and factor the expression

12m3 + '6m2 - 6m

completely. Select the letter which labels the correct statement.

(A) 6m ( 2m° + m - 1)

(B) 6ém (2m - 1) (m + 1)
(¢ 6{22m - 1) (m + 1)
() 6m(2m + 1) (m - 1)

IX



Very good! You made the correct choice. The job consists of finding a
binomial which multiplied by
(x - 2)
equals : 2x2 - X - 6
In other words, this was really not a problem in division, but a problem
in factoring. You have to factor
2x2 - x - 6
knowing that one of the factors is
(x - 2)
The other factor is

\\
AN (2x + 3)

\
The reason for choosing this-problem was to illustrate one of the uses
of factoring. Some problems in division can be done more rapidly by

factoring.

Please go on to question 12 below.

Question 12

Apply the proper principle and find all the factors of the expression,
6x2 - 22x + 16 |
Select the letter which labels the.correct statement.
(4 2 (3 - 4) (x - 2 )
(B) 2 ¢ 3x2 -1llx + 8)
C© 2(3x - 2) (x -~ &)

(D) ©None of these.

IX
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1
Sorry, but
(2r - 1)
is not a factor of 5
(4" - 3r - 1)
Do you know why? Suppose that
(2r - 1)
were a factor, what would the second factor have to be?
Please return to page 147 and try this question again.
2
157

Please check the sum of the inner and outer products of the two binomial

factors. The sum should be '"m" .

Return td page 155 and reconsider the question.
, 2
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We agree with you that this is not an easy question. There are many
possibilities, and if you are not lucky; you may not find the right one
until the very end. Is it possible to reacl ths correct combination of
factors sooner? We are going to say yes. How? Experience will do it.
After you have aone many trial factoring problems, you will reach the
right combination of factors sooner. Common sense and good judgment
also help. Now let's get down to the job before us. We have

12x% - 8xy - 15xy?
Exami:ning the signs between the terms of the trinomial, we immediately
know that the binomial factors must be of the form ( + )( - )
We now make a guess and try (4 , 3 ) and (5, 3 ) for the factors
of 12 and 15 respectively. We get.

(4x + 5y )(3x - 3y)
This combination is no good. We need a negative coefficient for the
linear term. Interchanging the factors 5 and 3 » We get

(4x + 3y )( 3% - 5y)
We must try another pair of factors of 12 . Let's try 6 and 2 . This
may do it.' Please continue from here. We are sure that you will find
the correct factors.

Return to page 135 and try this question again.

You left something out. You see, in this case, you have the chance of
checking your answer and finding out whether you left something out before
it is too late. If you took.the trouble ﬁo multiply (x - 2) and (x + 2)
you would have seen that it does not equal 5x2 - 20

Please return to page 148 and try this question again.

E;BJ!;‘ .- 2 IX




1
A general quadratic trinomial is of the form
ax2 + bx + c
where a , b , ¢ are integers. For example:
3x2 - 7x + 8
is such a trinomial. 1In this example,
a = 3
b = =7
c = 8
Please return to page 100 and try this question again.
2
159
2

We don't agree. One of the letters does have the correct answer next

to it. Take a deep breath and start all over again!

Please return to page 115 and choose another letter.
2
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We don't agree. Did you forget how to multiply two binomials -at sigh *
I really don't think so. However, let's go over the rule.

Consider the product,
- (3y + 8)(2 - 5)

We multiply the first two terms,
' 2
(3y)(2y) = 6y
Then we take the sum of the inner and outer products,

8 (2y) - 5(3y) =y

[N

Finally we multiply the last two terms,

(8)(-5) = -40
Thus, (3y + 8)(2y - 5) =
6y2 + y - 40

Please return to page 79 and try this question again.
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Congratulations! You made the correct choice. A problem of this type
requires good thinking! I wonder whether you proceeded with this problem
the same way that we did. Examining the given expression, we note that
the first two terms have a common factor

2
y

Removing this common factor Zrom the first two terms, we get

y2 (y - 1)

We immediately notice that the terms in the parenthesis are the same as
the remaining t2rms of the given expression. Thus, we have

2 .
vy (y - 1) + (y - 1)
Removing (y - 1)
as a common factor, we get (y - 1 )( y2 - 1)

But, the second binomial is the difference of two squares and can be
factored. Hence, the final answer is

(y - 1)(vy - 1)(y + 1)
or ( y - 1 )Z(Y + 1)

Continue on Page 161
IX
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You have now finished Segmeut 5 . Hand in the PUNCH CARD.

We suggest that you study all of your notes.
Important points:
Factoring trinomial squares
Using the F-0-I-L method to multiply two binomials at sight
Using the synthetic analyses to factor any trinomial which is not prime.

S
Good luck on your test!

You should be able to complete the following problems from your

HOMEWORK ASSIGNMENT: 17 through 20

ERIC 1




PROGRAMMED BATI=iid.TICS CONTINUUM ER?\ATA SHEET Attaci: to
ALGEBRA ~ LT/CL CLE JCLUME 9 cacl: Cover

To the users of this book:
Computer analysis of the student's performance in his progress through
this book will have as one of its purposes the collection of data

indicating tl.c nced for revision of the material presented. Certain

typographical erroxrs already exist and will also be corrected. Listed
below are misprinis that will affect the mathematics of the problcms.

Make a careful correction of each wisprint as follows:

C.IC. WIEN

PAGE LIIOPRINT ‘ CCRRECTION COTIECTION
HADE
118 ~15 - 8 =7 -15 - 8 = -7
1
118 2 or 4) (2m-5) (Za-5) Delete one (2m - 5)
1
2
118 6x = Tm - 20 6m2 - Tm - 20
1
150 co to question 5 ‘go to question 3
1
Question 5 Question 3
1526 152
1 2 in right hand cormer in right hand corner
112 112 should be one complete page
1 Z
107
1 .
114 Please return to page 120 Please return to 121
2 2 2
131
2
123 eturn to page 122 Teturn to page 128
1 2 : 2
121 Please return etc. Proceed to question 17 Lelow
1
44 = 21 p -2l p
2 =20 p -30p



