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PREFACE
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VOLUME 10

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

Syllabus:
4 REFERENCE BOOK SECTION
SEGMENT 'DESCRIPTION : DOLCIANI DRESSLER DODES
1 Solution of equations having o 7-12 19-2 8-1
factors whose product is zero .
2 Solution of polynomial equations 7-13 19-1 8-7,8-9
by factoring 19-2
3 Use of factoring in problem 7-14 19-11 8-7,8-9
solving
4 Investigation of 8-1 12-1 4-6
algebraic fractions
Reduction of fractions 8-2 12-2 4-7.8-6
5 Multiplication of fractions 8-5 12-3 4-8
' Division of fractions 8-6 12-4 4-9




READING ASSIGNMENT

VOLUME 10

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

SEGMENT FROM PAGE TO PAGE
1 263 264
2 264 266 =
Modern Algebra Book I
3 267 270 Dolciani, Berman and
Freilich
4 281 284 Houghton Mifflin, 1965
5 292 295

Read EVERYTHING ccntained in these pages.
EXAMINE every illustrative problem
Wrire in your NOTEBOOK:

1) Every RULE fhat has been stated

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

1f you wish additional information

itwe 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.
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HOMEWORK

HOMEWORK ASSIGNMENT
VOLUME NO. 10

BOOK: 597 DOLCIANI

EXAMPLE NUMBER

MBO REFERENCE

QUESTION NO. PAGE NO.

1 264 1, 3, & 10110
2 264 7, 9,11 10110
3 264 13 , 15 , 16 10110
4 264 18 , 19 , 20 10110
5 266 4, 7, 9,11 10210
6 266 15 , 19 , 20 , 22 10210
7 266 25 , 27 , 30 10210
8 266 31, 32, 38 10210
9 269 1, 2, 7 10310
10 269 6, 8,10 10310
11 270 16 , 20 10310
12 270 21 , 22 10310
13 282 15 , 17 , 22 , 25 , 28 10410
14 285 4, 5, 7,14 , 17 10420
15 285 28 , 30 , 31 10420
16 285 32 , 33, 40 , 43 10410 - 10420
17 294 13 , 16 , 23, 25 , 31 10510
18 294 33 , 35, 40 , 43 10510
19 295 8 , 10 , 14 10520
20 296 17 , 22 , 27 , 29 10520
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GENERAL IXSTRUCTION

Ask your teacher for:
PUNCH CARD

PROGRAM CONTROL
ANSWER MATRIX

When you are ready at the PROGRAM CONTROL

Insert thre PUNCH CARD in the holder

Turn to the first page of the STUDY GUIDE
Read all of the instructions

Read the First Question

Copy the question

Do your work in your notebook

Do all of the computation necessary
Read all of the answer choices given

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

Punch the card with the STYLUS

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

TURN TO THAT PAGE:

1f 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. 1If 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
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VOLUME 10 SEGMENT 1 BEGINS HERE:

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

COLUMNS 48 and 50 0 1 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 1 0  (Volume Number)
66 and 68 0 1 (Segment Number)

SUPPLEMENTARY NOTE:

Is it possible to know something about a closed box without opening it

and looking in? You think not? We don't agree. Suppose that you were
shown a tightly closed box, one inch deep, and you were toid that it
contained steel balls. Without opening the box, you immediately know that
none of the balls is more than one inch in diameter. You have actually
discovered something about the size of the balls without looking into the
box. This situation is not unique. Consider this algebraic example.

If a and b are any two (real) numbers and you are told that

a2 + b2 = 0

then without any calculation, you immediately know that
a = 0 and b = 0
Why? The square of a real number is never negative and the

sum of two non-negative numbers cannot equal zero, unless each
number equals zero.

In this segient, we will discuss two numbers whose product ab is zero.
We will discover what can be said about a and b if this is the case.
We will find a most useful application of the little equation,

ab = 0
Your READING ASSIGNMENT for this Segment is pages 263-264

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 products equals zero. Select the letter next
to the correct answer.

() (-1) (1) © @ P

® (1 (- - ® 5 (©
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1

When we have an equation consisting of the product of two factors equal to

zero, we equate each factor to zero and solve the resulting equations.

i. e.
if ab = 0 we set
a = 0 and-
b = 0

Here a and b represent factors that contain the variable. We could
not do this if either a or b were numerical constants. If you follow

this procedure carefully, you.will find that this choice is not correct.

Please return to page 19 and try questicn '3 again.

Mo

You can use a little help.

In solving the equation

]

5y + 1 0
we must first subtract 1 from both sides of the equation in order to get
5y by itself. Thus,
5y = -1
and y will be negative.

In the equation 2y - 6 =0

we first add 6 to both sides and then divide by the coefficient of y.

Please continue from here. Choose the set that contains both values of y

that solve the equation.

Please return to page 33 and try question 8 again.
1
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1

Very good, you made the correct choice. The solution follows this pattern:

(x + 2) (x - 7) =0
x + 2 = 0~ 2 x = 7 =0 o+ 7
x = -2 | x = 7

Please proceed to question 6 below.

Question 6

Apply the proper principle and find the solution set ¢°¢

z 3z + 1) = 0
@{o, 3)

1
®{1,73)

1
©{0,”3)
oo, -3)
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Sorry, but this i . answer. Suppose you werc : iygnt, and

x was equal to zero. LUsing this value of x in the given cy.iation,

we get:
30 - 1) =0
3(( - 1 =0
- 3 =20

This is obviously not true.

Please return to page 21 and try question 2 again.

N~

We don't agree.
In order to find the value of x which satisfies the given equation, we

have to solve the equation

2 4
~ 3 =0

Start by adding to both sides of the equation, and continue on your

&
3

own from there.

Please return to page 17 and try question 10 again.
2




=i

Sorry, thi: value is not correct. Since the product of 225 and

]
(18 - i) equals zero, it is nc¢ essary that

18 -

3.,
t

If you replace t by the value you have chosen, you will find that this

does not check.

Please return to page 10 and try question 9 again.

Sorry, this answer is not correct.
Let us review the procedure for solving a linear equation. Consider the

equation
13x + 9.= 0

Our objective is to get the term containing the variable by itself.

Then we get:

13x + 9 = 0 Subtract 9 from both sides
13x = -9 Divide both sides by 13
x -2
13

Study this procedure and apply it to the question. Let each variable factor

equal zero.

Please return to page 37 and try question 12 again.
2
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1
You made a hasty choice. You saw +1 and -1 and decided that their

product is zero. The sum of +1 and -1 is zero, 'ut their product

is

Please return to page 1 and try question 1 égain.
2 ,

Njoy

It is true that if we equate each factor to zero, we get the same solution
in each case. However, in writing the elements of -~ set, we do not repeat

the same element.

Please return to page 23 and try question 7 again.
1

O

ERIC

Aruitoxt provided by Eic:



Very good.

You made the correct choice.

=~

To obtain the values of x that

satisfy the given equation, we use the following principle:

"f the product of two algebraic quantities is equal to zero, then

uach of the quantities may be zero.

if (x - 3) (x
x - 3
x - 4

or both of them are zero
It is necessary for us to consider

so that we have:

Thus,
- 4) equals zero, either
= 0 or -
= 0

the possibility that both are zero,

(x - 3)(x - &) =0
x - 3 = X - 4 =0
X = X = 4
Thus, we have two solutions for “hs equation. Since & is one af the
solutions, this choice is certainly correct.

Please proceed to question

4 below.

Question 4

Apply the proper principle and select the letter which gives the general

solution to the equation,

(a - b)
A) a
(B8) b

(C) both a

(D) a

(a+b) =0
= 0
= 0
and b equal zero
= b, or a = -b
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Almost right.

Please reconsider the following:
if 3z + 1 = 0

what does 3z equal? What does 2z equal?

Please return to page 3 and try question 6 again.

A long time may have elapsed since you had to work with decimals. This is
rrobably ithe reason for your difficulty with this question. How do we
deal with decimals in an equat-on? We have to solve the linear equations,
7x - .2 = 0 and 2x + .9 = 0
Consider the first equation. If we multiply both sides of this equation by
10 we. get the equivalent equation
70x - 3 = 0
3 you have an equation without decimals.

Please continue from here.

>lzase return to page 20 and try question 13 again.
2



e

We don't agree. You should keep the following theought in mind:
If the ﬁroduct of two quantities is equal to zero, at least
one of the quantities must equal zero.
We have here the product of 3 and (x = 1). Since the number 3 cannot

equal anything but 3 the only other possibility is that

No, the answer to this question is contained in one of the sets offered.
You must solve the problem systematically. You are given that
4

H o= 0

2
10005 - 3

That is of the form
ab = 0

however, you realize that although either

a = 0 or
b = 0
in thie case since a = 10 the other factor
2 4
(x - 3) must equal zero.

Solve this equation according to the principles that you have learned. You
will find your answer in one of the sets.

Please return to page 17 and do this problem again.
2
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1
This is the correct answer.

Your work should be arranged in this fashion.

b5y + 1) (2y - 6) = 0
S5y 4+ 1 = 0 <~ 1 2y - 6 = 0 < +6
5y = -1 (x5 2y = 6 22
l —
y =-3 y 3

Please proceed to question 9 which follows.

10

2

Question 9

Apply the proper principle and find the value of t that satisfies the
equation,

225 (18 -

tlw

Select the letter which labels the correct answer.
@ tc{o, 3, 6, 9, 12, 15
@ c€{18, 36,5, 72,2}

©)

rt
S
wiH
-
o
-
u|=
-
N
-
o
-
HlH
m
[y

(>

m
~~
N
Y N
ol
Wl
’)
U'D
°
5
ool
!
N
B




1
The quotient of a positive number and a negative number is negative.
Thus,
1
1" 1
and the product of 1 and -1 does not equal zero.
Please return to page 1 and try question 1 again.
2
1
We don't agree. Applying the principle:
if ab = 0
then a = 0
and b. = 0
we have to solve the linear equations:
x + 2 = 0 and x - 7 = 0
It seems necessary at this point to refresh your memory on how to solve
linear equations. We will, therefore, try a similar problem. Find the
solution of
y + 7 = 10
Since we wish to find the value of y , it 'is necessary that the letter vy

should appear by itself on one side of the equation. We, therefore,

subtract 7 from both sides. Thus:

y + 7 10 Subtract 7 from both sides

y = 3

Surely, this =2xample served to refresh your memory.

Please retarm to page 26 anc tTy question 5 again.
> X

Q X
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We don't agree.

Please reconsider the solutZon of the linear equation

You should hazve little trouble finding your mistake.

Please return to page 22 and try question 11 again.

A solution set must contain all of the possible values. Since there
were three factors, each different, it is expected that there would be

three members in the solution set.

Please return —o page 24 and recomsider the problem.
2




How did you get 1 as a solution for this equation? When you decide on

an answer, i€ is always a good idea to check it.

If z = 1 1is a solution of
z (3z + 1) = 0
then replacing z by 1 in the equation, should result in a true statement.

Let us try it:

z 3z + 1) = 0
13 + 1) = 0
1 () = 0
4 # 0
Do you see why z = 1 does not satisfy the equation?

Please return to page and try question 6 again.

N

Decimals can be troublesome, but there is a way of eliminating them when
solving an equation. An equation can be likened to a balance scale. You
can maintain the balance by multiplying both sides of the scale by the

same quantity. Thus, in the equation
01x + 1.5 = 0

we get an equivalent equation by multipl¥ing both sides by 100 .

This new equation will not have decimals.

Please return to page 40 and try question 17 again.
2
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1
This is impossible. The number 3 cannot equal any other number.

Certainly 3 doesn't equal zero.

Please return to page 21 and try question 2 again.

It appears that you used the correct procedure. Then where did you make

your mistake? Was it in handling signs or in arithmetic?

Be very careful to consider the operation you are performing at each step, and

apply the proper rules.

Please return to page 29 and try question 14 again.
2




If the product of an arithmetic number and an algebraic expression is
equal to zero, then only the algebraic expression is equal to zero. For
example,

if 250 (5y .- 13)

it
O

then only 5y = 13 = 0

Please return to page 23 and try question 7 again.

You decided that it can't be solved, but it can be done. Did you nctice
that the factor (x - 1) appears in the first and in the second product?

Since this is the case, the given equation can be written in the form:

(x-1) (x+3) + (x-1) @2x+5) =0

(x - DIx+3) + @x+5] = 0

Please continue from here and convince yourself that this equation can be

solved.

Please return to page 35 and try question 16 again.
1

X
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1
We don't agree. When we multiply a positive number by a negative number,
the product is a negative number. Furthermore, the product of two fractions

is obtained by multiplying both numerators and multiplying both denominators.

For example:

Please return to page 1 and try question 1 again.

3]

You need a clearer understanding of the principle that we are using.
We say that if the product of two expressions is equal to zero, each of
the expressions may equal zero. It does not matter how involved each

expression is; the principle is still the same. For example, if

(x2 - y2- - 5x) (x + 5y - 7) = 0
then x2 - y2 - 5x = 0

and x + 5y - 7 = 0

Please return to page and try question 4 again.

NIEN




1
Very good, you have made the correct choice. We can disregard the
number 225 , since 225 (18 - %) = 0 implies that
3 _ 3 3 .
18 - = = 0 <+ = Adding < to both sides
3 . .
18 o= 7 ot Multiplying both sides by t
18t = 3 o 18 Dividing both sides by 18
1
¢ %
Please proceed to question 10 below.
17
2

Question 10

Apply the proper ﬁrinciple and find the value of x. that satisfies the

equation ‘
0 (2 - % - o
X 3

Select the letter which labels the correct answer.

e
=
A
%
m
Yo
N
-
Njw
-
o)
-
N~
-
N[0
-/

()

»
/_H
Wi
-
wro
“
Hw
“
v~
-
N[
./

(D) None of these.




We don't agree. You seem to have some difficulty in solvin the equation
g

To help you, we will solve a similar equation. Solve for vy

22 -7  (Subtract 7 from both sides)

59 + 7 =
5y = 15 o<} 5 (Divide both sides by 5 )
y = 3

Please return to page 3 and try question 6 again.
2 .

Your solution set contains three members, which is to be expected since
each of the factors were different. But why did you introduce the term
x ? It has no definition in regards to the problem. The solution set must

be derived from the problem and either be in terms of the other constants

given, or 1 serical form where that is possible.

Please return to page 24 and reconsider the problem.
2




This is the correct answer.

Please proceed to question 3 which follows.

Question 3

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

IF
(x - 3)(x - 4) =0

then the value of x that satisifies the equation is:

(A) x = -3
B) x = 4
€ x = -4
(D) x = 0

The presence of letters instead of numbers does not effect the procedure.
Consider, for example, the equation

3mx + 8n = O
Let us solve this equation for x . Our objective is to get the term

containing x by itseif. Thus:

3mx + 8n = O Subtract 8n from both sides

3mx = -8n Divide by 3m on both sides
x = -8n
3m

If you apply this procedure to the problem, you should get the correct

solution,

Please return to page 25 and try question 18 again.
- 2



V.- ;. you made the correct choice. We have:

vy + 2) 3y --3) =0 Since 5 does not equal z::
y o+ 2 = 0=2 59 - 3 = 0 3
7y = 2o 7 5y = 3% 5
-2 - 2
y 7 y -5
Pleas oceed to question 13 below.
13

App__ the proper principie and find the solution set of

9 (7x - .3) (2x + .9) = O

Select the letter which labels the correct statement.

3 9

3 9
(B) { _7_ s _2-0_}

3 9
(C) 76 s ™ 56_

(D)(TB— [ —2
(32)



Very good. Y ..zde the corre
The important woint to notice is

and only-if at least one of the &

i. e.
ab =
if a =
or if b =

and if both a and

o
=

Please go on to question 2 below.

Question 2

1
Nt}
t the product of two aumbe = is z=ro, if
rs is ==ro.
)
0
b
0
2
2

Apply the proper principle and select the statement which correctly completes

the statement:

If 3 (x -
A x = 0
(B) x =

N
M 3 =0

1) 0 , then



toce
10 (& -
ar 10 is =3t equal to zex.,
2 _ =
X
2
X

—.zrefore, this chuice is :orze

Zlease proce=d o questica 11

(I

ir follows roz=<:

.
3 —di

e~

= 4x o -

ct.

below.

“

Jusstion 11

£yoly the proper principi. and

6 (.. =

Seiz=ct the lett=— which lzozls

=) s
L R

find the scliation s=at of

2) (3 + 5) =0

the correct statementc.

(D) <=2 of these.
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This is the correct answer.
Please go on to question 7 whick f: . s,

Question 7

Apply the proper p]_:inciple and Zind ~ .e zolutiomn sst of
4 (x - 2 « - 2) =0
Select the letter which labels = . = =2ct sratement.
COR
@,
€) - >
® )

23
2
Well, you are partly correct.
When x = 1 the expression dcs: become
0 + 0 = 1 But when
X = - the =xpression becomes

0 + (=4) (-1) # @
Therefore, this choice is incorrezt.
You have learned how to factor exzreszions by removing a common factor.
Now, in this equation ( x - 1) is z zowmon factor.
Apply your knowledge of factoring  Ccmverz the problem to the form
ab =

and then attack it in the usual ways.

Please return to page 35 and tr- question 16 again.
1




This is the corr: :: ans7=z. .our solwmcicm snz- .d .ock Iike thic:

(2y + 3) - 9 3 = 1) = £ =t : eny faczor —ay be zo
2y + 3 = ] T - 9 = 0|3y - = 0 Add or - .- “ract -: coth sides
2y = -3 ; v = 9 iv = 1 Divide on ~ "h s_Z= -

Since the original equation had three Zac: we should expect to _nc

—~hre= solutions.

Please proceed to question 15 below.

rﬁg

Question I[5

Apply the proper principle and fimd the o>lution set with re-z—erze to ti..
variable = of

¥ + a) (¢ - &2 (x + b, = C

Select the letter wnmic: Lzbels the correct =TutswrEnz

G b'd = { a . —_

oo = {51 s -a v}

© x = {a, b )

O

ERIC

Aruitoxt provided by Eic:

>



“Jery mood.

zde the correcz ¢ 2ice.

‘e have to =:. he —we limear =c¢._:’ons:

zo- 1.2 oL

o

1.5

|

Questics 10

3x - 2 = 0 x+ _: 1z + 150 0 =(-1.0
3x = 12 o -15¢
X = L
?lease pruzesd to juestic= 18 Etalow.
=2
Apply === tTcom=r principls: and find -tz s=nlution set for the Tariable T

(3x =+ a) (b= -

c)

0

Select the iz .iar which lapels the zorrect statement.

: = a -
(A) - 3 2 F

(& -

© (-3, -

e}
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That's true. I th: ec..:Z.on

we have =z variszion :: *he basic primciple.

When twc mon-numericzl Zactors are meltiplied and tmeir product equzls zero,
we _et each of the fawoors equal z=rc, for this woulf meset the conditions.
We then solve ths twe zewly formed aquatioms tc detse—mine which walue of the
wvariable would indeed =aks the entire factcr equal ze=ro. Therefore, we can

proceed in this fashicz.

Given va - b) (a + b)) =D
7 _
(a - t) = 0+ b (a + b) = 0X-b
a = D a = -b

This can b= 2zt . zr=fed tw mean that iz eituier ez, ome of the two factors
would hecwme z= > and Tegzrdless of what the atiner- factor tu:mned out to be, the

Jroduwst o ¥ ozers and the orn=r factor would bz zerc.

26
>

Question
=zply the prcoper princdiple zmd find the solution set of
(=z + 2) x - 7) =0

@w {2, 7)

@ (2, 7)

ERIC

Aruitoxt provided by Eic:
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ERIC

Aruitoxt provided by Eic:

%]
~I

-]

It is necessary to> repeat tha principle used in salving equations consisting
of the product of several quanticies equzl tc zerc. Here it is:

If the produc: cf several guantities is =qual to zero, each of the

quantities may equal zero. We mave, in the given equation, the

product of ’

e, 2 + 3 amd 3x = 5

all equzl tc zero.

Now the numter 6 cannot equal zero, therefore, the only possibilities are:
2« + 3 =0 and 3= + 5 = 0

If you continue from here, you will find that tnis choice is not correct.

Please return to page 22 am. try questiom 11 ezain.

2
27
2
You are only par.:ally.correct. x does erm:l 1 ; this can be
easily werified v swbstitution. Did vou =< .2 @t this answer that way

or did you make =the mistalk= thkat

if  + . b = 0
you chought thea: a = 0
b = 0 7
That is not the same as the basic principle ti:at we've been plugging away
at thrcughout this segmen:. The basic principlz is
if a times b = 0 thenwe let a = 0 and b = 0

Im orde: to wse the correct princirle, 7ou must cconvert the form of the given
prov.+m into the product of twn faczors. This can be accomplished by
1

'factoring.”

Notice that
(z - 1)

is a common Zmctor. Remove thzt factor, ccmwine the like terms, and you will find

that you will have the proper form.

Please return tu page 31 and tackle this problem again.
2



28

1
The two factors are the same. Equatiing each of the factors to zero cannot

result in different answers. Please reconsider your choice.

Please return to page 23 and try question 7 again.
1

28

2

You were fooled with this choice. It looks like your thinking is a bit
confused. Yes, -3 does make the product of the first two factors equal
to zero and :%- does make the second pair of factors equal to zero.
However, you forgot a very important point. The one value must be
substituted throughout the problem at one time. You can't substitute

one value for x din one part of the problem and a different value for x

in another part of the problem at the same time and expect any proper

results.

Please return to page _73 and solve this problem according to proper procedures.

ERIC ~ X

Aruitoxt provided by Eic:
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There is a simple procedure for handling the decimals.

9 (7x - .3) (2x +- .9) = 0 Since .9 does not equal 0
7x* - .3 =0 2x + .9 = 0 (Multiply both sides bv 10 )
70x - 3 =0 20x + 9 =0 (Add or subtract on borh sides)
70x = 3 20x = -9 (bivide on both sides)
70 20

This this choice is correct.

Please proceed to question 14 below.

Question 14

Apply the proper principle amd find the solution set of

1]
o

2y + 3) o - 9 @Gy - 1
Select the letter which 1abels.the correct answer.

W (3. 0. 1)

® (3. 9.1

© ¢35, b

® {9.-3)
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1

No, your choice is mnot correct.

Although we don't have specific values given for a and b in the origimal
problem, each member of the set that you chose must have the property of
making at least one of the factors equal to zero no matter what the other
factors become.

In that way, the entire product will equal zero which is the condition

stated in the original problem.

Please return to page 24 and try this problem again.

30

2

We don't agree. In order to find the solution set of the given equation,
it is necessary to change the sum of the four terms into the form of a
product of factors. In a previous segment, you learned how to factor

expressions by grouping. This is what 1s needed here. Remember the technique?

Notice: y3 + y2 - y2 (y + 1)
and -~y - 1 = =1 (y + 1)
therefore 3 2 2
y + y -y - 1 = y (y + l) -1 (y + l)

Please return to page 41 and continue the solution.
2



Very good. You made the correct choice.

You --ere given

1]

3x + a) (bx - c¢) 0

Therefore, we have to solve the two linear equations:

3x + a = 0 and bx - ¢ = 0
For the first equation For the second equation
3x+a = 0 °<}a " bx-c¢c = 0 O<+c
3x = -a c<%3 bx = c u<§b
x =-2 X = <
3 b

Please proceed to question 19 below.

Question 19

Relate to the proper principle and find the solution set of the equation,

(zx - D% + 3(x - 1)

Select the letter which labels the correct statement.

®G . 3)
© {1, -2

(D) None of these.
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1
You made a hasty choice.

Reconsider the solution of the equation

3x + 5 =0

Please return to page 22 and try question 11 again.

The standard form of a polynomial is obtained by removing all parentheses,
combining like terms and arranging the terms in descending powers of the
variable. A pqunomial equation in standard form is such an expression

equal to zero. For example,

3x3 - 7x2 +.5x + 8 =0

is a polynomial equation in standard form.

Please return to page 43 and try question 1 again.
T :




This is the correct answer. 1
Please go on to question 8 which follows.
Question 8
Aﬁply the proper principle and find the solution set of
| (5 + 1)(2y - 6) =0
Select the letter which labels the correct statement.

w o yEeE{t ., 2,3, 4,5, 6)

Wi
ur| =

® ye{3 3575 %)
@ y€{1,3% .3 ,%,5 ,%
1

)
® ye{-l .7 .3, 35 5D

We don't agree. 1
Let us clarify the meaning of the word linear.
An equation is said to be linear in a particular variable if the highest

power of that variable is 1 . For example,

5 - 18 = O
is a linear equation in the variable x . Consider another example:
Is the equation 2
(x - 2)(x + 5) - x =0

linear?
Before deciding on an answer, it is a good idea to write the equation in
standard form. Thus,

(x - 2)(x + 5) - x =0 [D

A
x2 - 3x - 10 - x2 = 0 [ C A
3x - 10 = 0

The equation is, therefore, linear.

Please return to page 58 and try question 3 again.
2
X
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1
Did you write the equation in standard form?

That should have been your first step. The equation

6z2 = -z

when changed to standard form is
622 + z =0
Notice the middle term corresponding to bx in the general form
2
ax + bx + ¢ = 0

is missing. Can you write the left side of this equation as the product

of two factors?

Please return to page 45 and try question 6 again.
2

34

2

Since this equation is already in standard form, you should proceed by
factoring and setting each factor equal to zero. If you work carefully,
you should be able to correct your mistake.

The general form of the factoring type is

a2 - b2 = (a + b) (a - b)

Please return to page 52 and try question 11 again.
2
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1
This is the correct answer.
Please proceed to question 16 which follows.
Question 16
Relate to the proper principle and find the solution set of
(x - 1) (x + 3) + (x - 1) (2x + 5) =0
Select the letter which labels the correct statement.
(A) Since it is not of the form ab = 0 it can't be solved.
® {1, -3)
5
©{-3, -3
8
(D) {l s = g
35
2

We don'+% agree.

Before we can say that a polynomial equation is in standard form, all like

terms must be combined.

Please return to page 48 and try question 2 again.
2

LV
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Sorry. One of the choices is correct.

Concentrate your attention on the fact that ( x - 1) is a common factor

of both terms on the left side of the given equation.

~zase return to page 31 and try question 19 again.
2

won't zzree. Try multiplying the two binomials and you will find that the
zun of the inner and outer products does not equal the middle terms

zzfficient of the middle term in the equation.

,/”gg"“~\‘

Remember this form? 27 - ~No 5

1

The sum of the inner and outer products is 21 , and it should be 9 .

Please return to page 50 and reconsider this problem.
5
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This is the correct answer. The solution of the equation should look like this:

6(2x +3) (3x +5) = 0 L..* .actor, except 6 , may be O
2x+3 = 0 - 3 3x+7 = 0 o -5
2x =-3 . 2 3x = -5 o 13
=-3 X S
X 2 B

Since none of the other choices off=rad tw=s= two values, this choice

is correct.

Please proceed to question 12 bel:w.

et e > e e > e e e S T T = e o o o P o e e Y e B e G ) e N P S e e B R ey W T ey s S

Question 12

Apply the proper principle and find the solution set of
5(7y + 2) (5y - 3) = 0
o (. 3.8, 3.2, 4

¥2 -2 43 =3 45 =
) ye{3 3 7 T T3 3}




38
1

Congratulations. You made the corrzct choice.

If we examine the given expression, we note that the first two & ux
the common factor y2 , while the last two terms have ' <zommern .ac. -
-1 . Thus we have:
y3 + y2 -y - 1 = 0 Faczor in grours
y2 S+ 1) i 1 (y + 1) =0 |Remmve common fz:tnr
\?:' - D - 1 = 0 |Factor y2 -
(v +# 1 - 1)y + D= 6‘;Set each factor equal to zero
y + 1 = 0 ! y - 1 = 0 y + 1 =0 Solve each equation
y =-11 vy = 11y = -1

Although there were three factors, there are only two distinct values for

"y . Then the solution set is 1 , -1

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

You should have entered in your NOTEBOOK the following rule:

If the product of quantities is zero, then each quantity may

equal zero.

You should now be able to complete the following problems from

your HOMEWORK ASSIGNMENT: 1 - 4
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An equation is called quadratic :f ti.2 highest power of the variable is 2
foansider, Zcr example,
(x + 2) x + 3 = 8
In stardaz- form, the equation becom=s
x2 + 5% - 2 =0
This ec ation is quadratic since the highest power of x is 2 . What is the

highest power in the equation you chose as quadratic?

Please ‘aturn to page 58 and try question 3 again.
2

We disagree.
Before writing a polynomial equation as the product of two binomials equal
to zero, it is necessary to put the given equation into standard form. The

equation in standard form would be

lOy2 - 11y + 3 = 0

The equation you have chosen is not equivalent to this.
You car easily check your answer by multiplying the two binomials and

verifying that their product is the same as the transformed equation.

Please return to page 60 and try question 5 again.




Good, this was a difficult one. .2t's review the procedure.

The =mportant feature of th_s prc:lem is the factoring of the left side

of tt 2 equation. We have a commcn fact-r, giving us:

(x -1 x+3) + (x-1) (x+Z) =0 [ factor
(x -1 [(x+3) + Qx +5)] = 0 [ c™a
x - 1) (3x + 8) = 0
x-1 =0 o1 3 + 8 = 0 o(-8
b ¢ = 1 3x = -8 + 3
-8
x - T3

Then this choice is correct.

Please proceed to question 17 below,
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Question 17

Apply the proper principle and find the solution set of
(.3x - 1.2) (.01x + 1.5) = 0

Select the letter which labels the correct statement.

w x€{2, .4, a2, .15)
® x€{(2, 4, 12, 150
© x €15, 20, 30, 40)

( x€{40 , 80 , 120, 150}




Very good. You made the correct choice. '
The important thing to notice iS‘th;t the expression can be factored.
We remove the common Izctor (x - 1 , remembering that ( x - 1 )2
equals
(x - 1) (x - 1)
Then we have:
(x - l)2 + 3 (x - 1) = 0 |:Factor
x - I)[(x - 1) + 3] =0 [ Combine terms
(x - 1) (x + 2) = 0 . [Set each factor equal to O
x - 1 =0 x + 2 = 0
X = X = =2
Please proceed to questice 20 . below.
_4-];
2

Question 20

‘Relate to the proper principle and find the solution set of the equation

y3+y2—y—l=0

Select the letter which labels the correct statement.

@ {1
@ {1, -1)
© {-1)

(D) Cannot be solved.

ENIC =
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VOLUME 10 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 0 2 (Sequence Number)
56 and 56 0 4 (Type of Punch Card)
60 and 62 1 0 (Volume Number)
66 and 68 0 2 (Segment Number)

SUPPLEMENTARY NOTE:

In your study of algebra, you have been told many times that there is only
one right answer, but many wrong answers to a problem. Now, we are going

to modify this statement. We are going to say that it is possible to have
two right answers (or even more). How is this possible? Consider the
problem of finding two consecutive integers whose product is 12 . Clearly,
3 and 4 are two such integers since 3 and &4 are consecutive, and

3 times 4 is 12 . However, —3 and -4 are also two consecutive

integers since -3 1is one larger than -4 . Furthermore (-3) (-4) = 12.

In this segment, you will be solving quadratic equations. Yoﬁ will find that
such equations have two solutions, both of which are correct. The illustration
with consecutive integers should convince you that two solutions to a problem
is not a surprising event.

Your Reading Assignment for this Segment is pages

264 - 266. You will now be asked a series of questions

to draw your attention to the more important points.

Please turn to page 43 .
1
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Question 1
Recognize which one of the following equations is written in standard
form. Select the letter next to the correct answer.
2
(A x° = 20x -~ 5
2
(B) x~ -~ 20x = -5
2
(c) x° -~ 20x + 5 = 0
2
(D) 20x - x = 5
43
2

We disagree.
Try multiplying the two binomials and you will find that the sum of the

inner and outer products does not equal the middle term's coefficient.

Remember this form? [ 10 5

-5+ -4 = -9

The sum of the inner and outer products is negative 9 while it should

" be positive 9 .

[ERJ!:‘ Please return to page 50 and reconsider the problem.
z ) 2

X
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An equation is called cubic if the highest power of the variable is 3 . For

example,

is a cubic equation.

Why is this choice incorrect?

Please return to page 58 and try question 3 again.
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Surely, the first thing that you did was to put the equation into standard

form. What did you get? You should have gotten

4x’> + 8 - 140 = 0

This equation can be simplified. Each term can be divided by & .

After doing this,_you will have a simpler equation to work with, and you
may'ayoid the mistake in arithmetic which seems to have occured. Besides,
you should check each answer in the original equation before you make a

decision about your results.

Please return to page 66 and try question 8 again.
5




0~
Ll 1 %21

Thic is the correct answer.

Let us review the procedure.

0y° = 11y - 3 - 11y
lOy2 - 1lly + 3 = 0 to find the proper combinelion:
5 10 3.
- 5
i ] 1|1 6
(Sy - 3) (2)’ - l) = 0 "'6 + _5 - _ ll
-6
verification:
GGy - 3 (y - L) [D
5y 2y - 1) - 3(2y - 1) [D
2 _
10y - S5y - 6y + 3 [ A
lOy2 - 11y + 3

Please go on to question 6 which follows.

Question 6
. Apply the proper principle and write the polynomial equation
622 = -z

as the product of two factors equal to zero. ,Select the letter which labels

the correct statement.

L (A) z (6z - 1) = 0
(B) =z (6z + 1) = 0
€ z (z - 6) =0
M z (z + 6) = 0




What are the factors of the expression on the left side of the equal sign?
Remember, each of these factors should be set equal to zero. Both members

of the solution set must appear as a subset in the set you choose.

Please return to page 59 and try question 10 again.

N~
(o)}

We don't agree. Before doing anything else, you should put the equation in

standard form. Then we should have:

(x - 8 )2 = 100 [Square the binomial (x - 8)
x2 - 16x + 64 = 100 [Subtract 100 from both sides
x2 - 16x - 36 = 0 Now you should continue

Remember, one value that checks does not necessarily fulfill the _:2neral
requirements for the solution set of a quadratic. This particular type

has two values in it's solutlon set.

Please return to page 77 and try question 14 again.
2
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We don't agree.
First you should put the given equation into standard form.

Thus

should be written as

The next step is to express the left side of the equation as the product
of two linear factors. Each of these factors is then set equal to zero,

and the resulting equations are solved for x .

Please return to page 351 and try question 7 again.

We disagree.
"Since 2 1is a root of the equation if we substitute 2 for x , the
equation will check. You should now be able to continue and find the

-correct value of k .

Please return to page 62 and try question 12 again.
2
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1
Very good. You made the correct choice.
In the equation,
2
X - 20x + 5 =0
the variable x 1is written in descending order, and the expression is

equated to zero.

The general or standard form can be expressed as

ax2 + bx + ¢ = 0

Please proceed to question 10 below.

Question 10

Recognize which one of the following polynomial equations is written in

standard form. Select the letter which labels the correct answer.

(4 x° - (Gx + 8) - 12 = 0
(B) 32 - 7x - 13 = 0

" (© Sy>- 39> + 8 = 0
(DY 4x2 +  3x - 2 = 1
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Did you find the numbers rather large?

We should proceed as follows:

4x2 + 8x = 140 [ Subtract 140 from both sides
4x? ¢ 8x - 140 = 0 [ pDivide both sides by 4
x2 + 2x - 35 = 0 I-Factor the left side {(always reduce the
. numbers if possible).
x + 7) (x - 5= 0 [éet each factor equzl to zero
x + 7 = 0 x - 5-=0 [Solve the equations
p 3 =-7 x =5

Check each answer in the original equation.

4(-T)" + 8 (-7) £ 140 4 (5% + 8(5) < 140
4(49) - 56+ 140 4(25) + 40 2 140
196 - 56 % 140 100+ 40 % 140

140 = 140 140 = 140

Then this choice is correct.

Please proceed to question 9 below.

Question 9

Apply the proper principle and find the set that contains the solution of the

equation as a sub set.

Rid
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1

This is the correct answer.

This chart summarizes the situation:

Type Equation: Standard Form
linear ax + b = 0
quadratic ax2 + bx + c = 0
.. 3 2
cubic ax~ + bx + cx +d = 0]

50

2

Question 4

Apply the proper principle and write the polynomial equation,
2
2x" 4+ 9% + 10 = O

in factored form. Select the letter which labels the correct statement.

a (2x + 5) (x + 2) = 0
(B) (x +10) (2x + 1) = 0
) (2x - 5 (x - 2)= 10
() (2x +10) (x + 1) =0




1
Very good. You made the correct choice.
We first write the given equation in standard form.
Thus, we have:
627 =z L+z
62> + z = O [ D
z(6bz + 1) = 0
if ab = 0 then a = 0 b = 0
z = 0j6z + 1 = 0 -1
z = (01 6z = -1 0<% 6
z = 0| =z --2
Please proceed to question 7 below.
51
2

Question 7

Apply the proper principle and find the solution set of the equation,
x - 3x = 18

Select the letter which labels the correct statement.

{3, 18)
®){-6 , 3
© {6, -3)

(D) {~6

&
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We should proceed in this manner:

9z = 22 [Subtract 9z from both sides
0 = z2 - 9z [Apply the symmetric property
¥ -~ 9z = 0 [Factor the left side
z(z =~ 9) =0 [Set each factor equal to zero
z = Or z-9 =0 [Solve the equations
z = 0]z = 9

Check both values in the original

oy 9(9) % (9

[IRE)
i

9 (0)

0 = 0 81 = 81

Then this choice is correct.

Please proceed to question 11 below.

Question 11

Apply the proper principle and find the solution set of the equation,

]
5 - 16 = 0
Choose the set below that contains the solution set as a subset.

w{o, 4, 8, 12, 16)
@ {0, -4,-8,-12, -16)
©{+8 , -8 , +12, -12 , +16 , ~16)

(D){o,+2,-2, +ho, —h , +14)
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Please reconsider. One of the necessary conditions for an equation to be
in standard form is to have all the terms on one side of the equation with

the other side equal to zero.

Please return to page 48 and try question 2 again.
2 .
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What is the first thing that we must do? The equation has to be put into
standard form. If you recall the definition of the standard form of a
polynomial equation, one of the needed steps is the removal of parentheses.
We must, therefore, square the binomial (x + 7 ) .

Remember:

(x + a)2 # x2 + a2

rather (x + a)2 = x° + 2ax + a

Dlease zontinue from here.

Please return to page 67 and try question 13 again.
D

4

X
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We don't agree.
If you put the equation into standard form, factor, and set each factor

equal to zero, you get two values that are not in this solution set.

Please return to page 49 and try question 9 again.
2

We don't agree.
Although we can't factor as we have been dolng, the value of k can be
cetermined. You might consider the meaning of the phrase ''root of the equation."

That should suggest a method of procedure.

Please return to page 62 and try question 12 again.
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- 1
We don't agree.
Try multiplying the two binomials and you will “ind that the sum of the
inner and outer p-oducts Z~° . .jqual .o. . =:Ziciert of the middle term
in the given equation.
Remember this form?
5
2
The sum of the T+ ' = 12
i r o . 12 and =h 9
Please ~aturn to page 50 and try question 4 again.
2
22
2

We disagree.

What were the factors you obtained for the trinomial
9x2 - 4x - 1

Try multiplying them; you will find that there is an errc:.

" Please return to page 73 and try question 16 again.
5 _
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1

When you osbtain a solution set for a given equation, you should check
each member of the set to ses whether it satisfies :he original
equation. o illustrate: vou selected a solution set which has the
number 3 as one of its elements. Hence, 3 should satisfy the

equation

x2 - 3x = 18
that is: (3)2 - 3 (3 should equal 18
Does it?
Plezse retuyr ¢ page .. and try question 7 again.
VA
56
2

No, we don't agree.

Each of the equations must be transformed to the standard form first.
After factéring, the solution set of each can be compared.

You are looking for a value that appears in each of two of the solution

sets.

Please return to page 65 and tackle the problem.
2
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Very good. You made the correct choice. The best procedure to follow
is:

(x - 8° = 100 [Square the binomial (x - 8)
x> - 16x + 64 = 100 [Subtract 100 from both sides
x2 - 16x - 36 = 0 [Factor the left side
(x -18) (x + 2) =0 [Set each factor equal to zero.
x - 18 = 0 x + 2 = 0 Solve the equations
x = 18 X = -2

Check:
(18 - 8)2 z 100 (-2 —8)2 “ 100
lO2 z 100 (—10)2 z 100
100 = 100 100 = 100
Please proceed to question 15 below.
57
2

Question 15

Apply the proper principle and find the equation of lowest degree whose

solution set is

answer.

-1, =2

(A) x2 +
(B) x2 -
(c) 2x2 -
(D) «x =

3x

3x

Select the letter which labels the correct
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Very good. You made the correct choice.
The equation
3x - 7x - 13 = 0
is in standard form.
Note the following: The expression contains no parentheses; there are no
like terms to be combined, and ths variable is in descending order.

Furthermore, the right side of the equality contains a zero.

Please proceed to question 3 below.

58
1

Question 3

Recognize which of the polynomial equations is linear, which is quadratic, and

which is cubic. Select the letter which labels the correct answer.

I. 3% +5=2¢-1  II. x> = 300x> -6  III. 20x =7 - x°
(A) I. 1is quadratic, ITI. is cubic, III. is linear
(B) I. is linear, ITI. 1is quadratic, III. is cubic
(C) 1I. is cubic, ITI. is quadratic, III. dis linear
(D) 1I. 1is linear, IT. is cubic, III. is quadratic
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Very good.. You made the correct choice.
We first put the given equation into standard form.
Thu. , we have:
x2 + 9 = 6x °<F 6x
x2 - 6x + 9 = 0 [ D' (SYMMETRIC DISTRIBUTIVE :*ROPERTY)
(x - 3N & - 3 =0 if ab = 0 themn a=20 b = 0
x - 3 = 0f{x - 3 =0
x = 3] x = 3

Since we do not repeat like elements when listing the members of a set, the

solution set is 3 . This set is a subset of the one you chose.

Please proceed to question 10 below.

Question 10

Apply the proper principle and find the set that contains the solution set of

the equation as a subset

9z - 22

Select the letter which labels the correct statement.
w{o, 1, 2, 3, 4, s)
®{1, -2, -3, -4 ,.—5}
(é){o, 3, 6, 9', 12)

ERIC - {0, -6,-7,-8,-9)
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1
This is the correct answer.
If we arrange the factors of the coefficient of the first term and_the

factors of the constant in this form

we can locate the proper combination ol factors.
This can then be verified by multiplying the binomials we form.
+4
( z;’fi"EZE:E:;‘\I\\z>

+5

We will find the product equals

2x2' + 9x + 10

Please go on to question 5 which follows.
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Question 5

Apply the proper principle and write the polynomial equation,

lOy2 = 1ly - 3
as the product of two binomials equal to zero. Select the letter which

labels the correct answer.

() (10y - 3) (y - 1) =0
(B) (59 - 3) (2y- 1) =0
© (5 - D (@y- 3) =20
(D {5y + 3) (y- 1) =0




‘c\
b= b

You should transpose the form of the equation to the standard form, factor,
and then equate each factor to zero. Then, after solving the two equations,

check both answers.

Please check -6 as a solution of the given equation. You will find that

this anumber does not satisfy the equation.

Please return to page 51 and try question’ 7 again.
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No.

We don't agree, although this set does contain one value that satisfies

the equation. However, a quadratic equation has two values in its solution

set and generally different values.

.Did you square the binomial x + 7 ?

"Let us do so now. We have:

(x+7)2 = x2 + 1l4x + 49

and the given equation can now be written as

x> + 1l4x + 49 = 25

Please continue, ‘

Please return to page 67 and try question 13 again.
2
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1
Since the equation is already in standard form, we begin by factoring.

Then we have:

t2 - 16 =0 Factor the left side (a2 —b2)=(a+b) (a-b)
(¢t + &) (£ - 4) =0 Set each factor equal to zero
t + 4 = 0 t - 4 =0 Solve the equations
t = =4 t = 4
Check:
2 ? 2 ?
(-4) - 16 = 0 (+4) - 16 = 0
? ?
16 - 16 = 0 16 - 16 = 0
0 = 0 0 = 0

Then this choice is correct.

Please proceed to question 12 below.
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Question 12

Apply the proper principle and find the value of k , if 2 1is a root of

the equation 2
x - 6x + k =0

Select the letter which labels the correct answer.

A) k = 4
B) k = 6 _
© k = 8

(D) Cannot be determined.




o
W

1
We disagree.
If you solve this equation, you will not get this solution set.
You might also try checking one of the roots$ you will discover that it
does not check.
Please return to page 57 and try question 15 again.
2
63
2

We don't agree.

Suppose that a 6-inch ruler was broken into two pieces at the 2-inch
mark. How long will the larger piece be? 4 inches is correct. How did

you get this answer?

You subtracted 2 inches from 6 inches and got &4 inches. Now, supposa
that the ruler was X inches long and 2 inches are broken off. How would
you represent the remaining piece?

| The answer is

(x - 2 ) inches.

Please return to page 75 and try question .1 again.
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Sorry, you made an incorrect choice.’
Let's consider a problem with a sinilar relationship.

Suppose that we have a rope AB which is n inches long.

' ! . |

A C B
Now, we cut off a piece at some point C so that CB is x inches long.
How much rope do we have left? Clearly, we started with n dinches, cut off

X inches, so we must have (n - x ) inches left.

In other words, the remaining piece is always the whole piece minus the first

piece. Apply this conclusion to the question you are now doing.

Please return to page 93 and try question 3 again.
2

We have to find two numbers whose sum is 17 , and whose product is 60
If we represent one of the numbers by x , how should we represent the other

number?

Please return to page 81 and try question 5 again.
Q 2




Very good. You made the correct choice.

Up to this point we can solve a quadratic equation only if the expression
that is equal to zero can be factored. We know that there exist trinomials
that cannot be factored. Such trinomials are called prime. This is

exactly the situation that we have in this question. The trinomial

9x% - 4x - 1

is prime. Hence, with our present knowledge, we cannct solve this quadratic

equation.

Now proceed to question 17 below.
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Question 17

Apply the proper principle and choose the two equations that have one

of the two roots the same.

I. 2X2 + 24 = 14x
II. x2 - 15 = 2x
) 2
I1TI. 18 - 9x = ~-x
Iv. 2x2 + 12x + 16 = 0
0:9) I and II (¢) I and III
(B3) I and 1V () 1II and IV
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Very good. This choice is correct.
In solving this equation, we first put it in standard form, then factor, and

next set each factor equal to zero. The solution should look like this:

x - 3x = 18 o(-18
2 , ,
x> -3x - 18 = 0 [l) symmetric form
(x - &) - 3) =0 if ab = 0 them a = 0 b = 0
x-6=0x46|x+3 = 0 o -3
X =6 X = -3

Then each value should be checked in the original equation.

@)% - 3(6) *+ 18 3% -3 (-3

n
=
[00]

e~
[}
—
[}

36 - 18 9 + 9

r)
18
;

18/_ 18 = 18\/

Please proceed to question 8 below.

18

66

2

Question 8

Ay.*y the proper principle and find the solution set of the equation,
4+ 8x = 140

Select the letter which labels the correct statement.
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1
Very good. This choice is correct.
Since 2 is a root of the equation, we can substitute 2 for x and
the equation will check. Thus we have:
2 . .
x© - 6x + k = 0 [Substltutlon
@2 - 6+ k = 0
4 - 12 4+ k = 0 [Collect
-8 + k =0 o+8
k = 8
Please proceed to question 13 below.
67
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Question 13

Apply the proper principle and find the solution set of the equation,
(x + 7)2 = 25
Sélect the letter which labels the set containing the.solution as a subset
w7, -5, 3, 9
® (-1, -2,-3, -9)
© {2, -4, -10, -12}

(D) None of these.
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This choice is not correct.

If two values are included in the solution set, it implies that the equation
is at least the second degree. It could also mean that one of the roots

repeated could raise the equation to a higher degree.

In this case you were usked to find the equation of : .« lowest degree.

Therefore, you are looking for a quadratic equation.

Please return to page 57 and try question 15 again.
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Please keep the following in mind:
. If two numbers have a given sum, and one of these numbers is
denoted by some letter, the second number is always the sum minus
that letter.

Remember, we subtract from the sum.

Please return to page 8l and try question 35 again.
2

ERIC

Aruitoxt provided by Eic:



Very good. You made the correct choice.

When a quantity is divided into two parts, and one part is denoted by some
letter, the other part is the original quantity minus that letter. Thus,
in this question, 90° is divided into two parts. One part is m the

other part is, therefore, the quantity 90° minus the part m .

The correct answer is

(9 - m°

Please proceed to question 2 below.

Question 2

Recognize and select the expressinn wu.icl: ccrrectly completes the statement:
If the perimeter of a rectangle is 54 feet, and its width is

denoted by x , then the length is derc:ed by
A) (54 - 2x ) feet
(B) (27 - x) feet
(€ (27 + x) feet

D) (2x - 54 ) feet
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Very good. You really had to do a lot of work to solve this one.

Equation I:

2xr 4+ 2 = 14x o -14x
2 - lbx + 26 = 0 <z 2
X - 7% + 12 = 0 (o
x - &Hkx - 3) =0

x-4 = 0o+ 4| x-3 = 0 3

X = 4 X = 3

Equation II:
x2 - 15 o= 2x t>‘<— 2x
2 .

x - 2x - 15 = 0 [ D

]
o

(x - 5)(x + 3)

x -5 = 0Q<+ 5 x+3=oqQ 3
5 .

Eguation IIL:

18 - 9x = —x2 ol + x2
x> - 9x + 18 = 0 [ D’
(x - 6)(x -3 = 0
x—6=0=-(i—6 x-3=04 3
X =6 X =3
Equation IV:
2x® 4+ 12x + 16 = 0 o2 2
2
x> + 6x + 8 = 0 . [ D’ The factors are:
x + 4 =00& 4 x + 2 = ooéz (x +4) and (x+2)
x = -4 x = =2
NOTE: D' means the
symmetric fsrm of the
Please go on to page 71 . DISTRIBUTIVE PROPERTY
Q 1 which is "factoring."

X
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Thus, we can see that Equations I and 1III have x = 3 for one root.

No other equations have a common root.

You have now finished this Segment. Hand in the PUNCH CARD.
You should have entered in your NOTEBOOK the following items:
1, The definition of standard form of a polynomial.

2. The procedure used in solving a quadratic equation by

factoring.

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

HOMEWORK ASSIGNMENT: 5 - 8

We don't agree. Recall the following definition:
The reciprocal of a number is the quotient of 1 divided by that number.

This is a special case of the more general rule:

is

b
a

The reciprocal of %

If a 1is an integer, then b is 1 ,

and the reciprocal of a is é—.

Please return to page 181 and try question 11 again.
== .
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Sorry, but cne of the other letters does have the correct answer next to it.

Expand the binomial, transform the equation to standard form, and then

factor.

Please return to page 67 and try question 13 again.

We don't agree.

Suppose that you had $2,500.00 to invest, and you invested $1,000.00

at 5% , and the rest at 6% . How much money would you invest at 6% 7
How did you get $1,500.00 ? You subtracted $1,000.00 from the total

of $2,500.00. Apply the same procedure and replace ﬁhe amount $1,000.00

by the letter p .

Please return to page 76 and try question 4 again.
2
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Very good. You made the correct choice. In solving this equation,
we proceed as fonllows:
2
x + 3x = =2 fo+2
x2 + 3x + 2 = 0 [D
(x+1) (x+2) = 0
x+1 = 0ollix+2 = 0 -2
X = -1 X = -2
Check:
2 2
D" + 3 (-1 = 2 (-2) + 3 (-2) = -2
? ?
1 - 3 = 2 4 - 6 = -2
- 2 = —2\// - 2 = - 2 V/
Please proceed to question 16 below.
73

Question 16

Apply the proper principle and find the solution set of the equation,

9x2 - 4x - 1 = (O

Select the letter that labels the correct answer.
) 1 -
Ww{3, ~3)
1
(B)<" ls _9—>
2 -1
{3, "3}

(D) This equation cannot be solved by factoring.




Volume 10 Segment 3 begins here.

Obtain a Punch Card from your instructor. In addition to
the other identifying information that must be furnished by

you, you are asked to punch out the following:

COLUMNS 48 and 50 0 3 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 1 0 (Volume Number)
66 and 68 0 3 (Segment Number)

SUPPLEMENTARY NOTE:

Suppose that somebody asked you to guess the following: I have something
in my hand. It is round, made of metal, and it has a hole in the middle.
What is it? Now, what objects meet the requirements of the question? The
object could be a car wheel, a ring, or a washer. All these objects are
reund, made of metal, and have a hole in the middle. Which one of these
objects would you reject? The wheel, of coursé. Why? Simply because

a wheel is tno large to be concealed in a closed hand.

We have already learned that there are usually two solutions to a quadratic
equation. Solving problems that lead to a quadratic equation sometimes results
in two diffelent solutions, one of which must be rejected for the same reason
that we rejected the wheel. The nature of the problem will indicate which

solution is dimpractical, unreal, and, therefore, not acceptable.

In this segment, you will solve problems where you will have to use common

sense in rejecting the impractical and unreal solutions to such problems.
Your READING ASSIGNMENT for this Segment is pages 267 - 270 .

You will ~ow be asked a series of questionns to draw your attention to the more

important points.

Please proceed to page 75 .




Question 1

Recognize and select the expression which correctly completes the statement:

N If a right angle is divided into two parts and one part is denoted

o

by m~ , the other part is denoted by

(A) 90m°
(B) m - 90°
(C) 90 - m°

() 90+ n°

We don't agree.
Let us start a similar problem together. The sum-of'the ages of Joun and Mary
is 18 years ail the product of their ages is 65 years. How old is each one?

Let x = John' age.
How shall we denote Mary's age? Mary's age is the sum of both their ages minus
John's age. That is, Mary's age is

(18 - =x)

Now, we can use the fact that the product of their ages is 65 to write‘an

equation.

Please return to page 87 and try question 6 again.
2
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Ve-w good. You made the correct choice.

The sum of the ages of father and son is 59 years. The son, Jack, is vy
years old. Hence, the father's age is the nre=n of both ageﬁ minus the son's

age.

The answer is, therefore, a

(59 - y)

Please proceed to question 4 below.

Question 4
Recognize and select the expression which correctly completes the statement:
A man invests $2,500.00 , part at 5% and t:e rest at 6% .

If the amount invgsted at 5% 1is denoted by p , then the amount

invested at 6% is denoted by ,
(A) 2500 - p
(B) 2500 - ép

3 (€) p - 2500
. ok

® ()
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Very good. You made the correct choice.
The work should appear this way:
2 . .

x + 7) = 25 [ Square the binomial (x + 7)
x2 + 1l&x + 49 = 25 [ Subtract 25 from both sides
x2 + 14x + 24 = O [ Factor the left side
(x + 12)(x + 2) = 0 [ Set each factor eqpal tr zero
x + 12 = 0 x + 2 = 0 [ Solve the equationms
X = =12 X = =2

Check:
2 ? 2 ?
(<12 + 7)° = 25 (-2 + 7) = 25
2 2
(-5)° L a5 (52 I o
25 = 25 25 = 25
Ple-se proceed to question 14 below.
77
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Question 14

Apply the proper principle and find the solution set of the equation,
(x - 8)2 = 100
Select the letter which labels the set that contains. the solution set as
a subset
w {2, &, 6, 8, 10
® {2, -4 , -8 , -0 , +18)

@) {~6 , 12 , -14 , +18 , —18}

o {2, -12 , 14 , 1 , -18)
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Did you make a picrvr: of the rectangle?

It always helps to .. with a sketch. Let us make one now.

The perimeter of a rectangle is the sum of all four sides.
If the perimeter is 54 feet, how much is one ¢ .gth plus one width? Clearly,

the answer is 27 feet; that is, one half tha perimeter. Please continue.

Please return to page 69 and try question 2 again.

We don't agree.
If the perimeter of the rectangle is 44 inches, then the sum of one length
and one width is 22 inches.
If we let‘
x equal the length of the rectangle
"en its width is denoted by
(22 - x)

“Plesze continue.

Please return to page S2 and try question 7 again.
2
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We don't agree.
We will help you by doing a similar problem together.
The sum of two numbers is § and their product is 20
What are the numbers?

Let x be one of the numbers.
The second number is the.sum of both numbers minus the first number.
Hence, the second number is s

(9 - x)

The equation that will solve this problem is

x (9 - x) = 20

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

If the larger integer were 5 , the smaller one would be 4 . The
sum of the squares of these two integers must equal 61

Does

Please return to page 105 and try gusstion 9 again.
2
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If your choice is correct, it will meet the conditions of the problem.
The perimeter is given as 26 inches, therefore, the length plus the
width is 13 inches, and

7 + 6 = 13
So far, your answer checks. However, the area of the rectangle is
36 square inches, and

7 x 6

does not equal 36

Please return to page 99 and try question 8 again.

If Bill's present agé is 7 then his father's present age is 49 . Now,
in 9 years, Bill will be 16 and his father will be 58 . But, 58
does not equal 3 times 16 . Hence, your choice does not meet the

conditions of the problem.

Please return to page 91 and try question 11 again.



Very good. You made the correct choice.

The total amount invested is $2,500.00. If part of this money is invested
at 5%, and this part is denmoted by p , the remaining part is the total,

$2,500.00, minus tbisbpait. Hence, the answer is

$2,500.00 -~ p

Please proceed to question 5 which follows below.

Question 35
Apply the proper principle and select the equation that can be used to solve

the following problem. The sum of two numbers is 17 , and their

product iz 60 . Find the numbers.

(A) 17x = 60
(®) =x(17 - x) = 60
C) x(x - 17) = 60
(D) 18x = 60
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Very good. You made the correct choice.
If we denote the age of the scn by x , rhien the father's age is the sum

of both ages minus the age of the son. Thus, the father's age is

(31 - x)

The product of their ages is

x(31 - x) = 168

Please proceed to question 7 below.

Question 7
Apply the proper principle and select the equation that can be used to solve

the following problem:

The perimeter of a rectangle is 44 inches, and its area is 117 square

inches. Find its dimensions.

(a) x4 - x = 117

(B) x(117 - x) = 44

(€) x(22 ~ x» = 117

(D) 2x + 2(22 - x = 117




We don't agree.

One length plus one width of the rectanglz is equal to half the perimeter.

It is, therefore, not possible #fur the length alone to be

(27 + x)

feet lomng.

Please return to page 69 and try question 2 again.

At the beginning of this segment, we «iscussed the rejection of certain
solutions to a problem. Although this is one of the two roots of the equation,

common sense tells us that a triangle cannot have a side of negative length.

Please return to page 104 and try question 12 again.
' 2




We don't agree.

1: THE VARIABLES:
If we
let ¥ denote the larger number,

then 1 - x denotes the smaller number.

I1: THE RELATIONSHIP:
Now, we are told that the square of the larger number x ,

minus the smaller number (11 - x) is equal to 45 .

Please write the equation and continue from here.

Please return to page 97 and try question 10 again.
2
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We don't agree.

If your choice were cozrect, either the product of 11 and 12 would have to
equal 462 or the product of 12 and 13 would have to equal 462 . But

they don't,do they?

Please return to page 107 and try question 15 - agaim.




We don't agree.

If we
let x = the length,

then 13 - x will be the width.

The area of the rectangle is the product of this length and width.

Please continue.

Please return to page 399 and try question 8 again.
2

[95]
ut
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We don't agree.

What will be the ages of father and son in 9 years from now?

Clearly, each one will be 9 years older. Thus, the father will be
y2+9

and the son will be y + 9 years old.

Read the last sentence of the problem again. It is this sentence that

‘enables you to write the equation needed to solve this problem.

Please retui~ to page 91 and try duest’on 11 again.
' ' 2
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e don't agree.

Two integers =zre called consecutive when the larger one is one more than the
smaller one. Such integers can be represented by x and x + 1.
Furthermore, by the sum of their squares, we mean the square of the first

integer plus the square of the second integer.

Please return to page 105 and try question 9 again.
2

Suppose that you never had algebra, and someone asked you this question.

How would you go about finding an answer. You would start with a triangle
and discoyer that it has no diagonais. Then you vould draw a four-sided
figure and diéggver that it has two diagorals. Continuing in this manﬁér,
you would have little difficulty in discovering that a five-sided polygon has
five diagonals, and a six-sided polygon has nine diagonals. Let us write

these numbers down:

o, 2, 5, 9, . Do you see a pattern?

Yes. A 7, 8, 9 sided figure will have 15, 21 , 27 diagonals,
respectively. Now that you know the answer to this guestion, solve it

algebraically and see if it checks.
=%

-

Please return to page 110 and try question 13 again.
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Very good. You made the correct choice.
We are given the fact that the sum of the numbers is 17
If we represent one number by x , the other number is represented by
(17 - x)
Using the fact that the produci of the numbers is 60 , we obtain the
equation,
x(17 - x) = 60
Please proceed to question 6 below.
87
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Question 6 _
Apply the proper principle and select the equation that car be used to solve
the following problem. 7The sum of the ages of a father and son is 31 years,

and the product of their ages is 168 years. Find their ages.

Ay x (31 - x) = 168
(B) x (x - 31) = 168
) x (31 + x) = 168

(D) None of these.
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If the sum of two quantities is some number N , and one cf thesc quantities
is equal to x , then the second quantity is equal to
(N - x)

Please return to page 69 and try question 2 again.
2

%— the product of its base and height.

Thus, if we denote the height by x the base should be denoted by

The area of a triangle is equal to

One-half the product of these two quantities is equal to 72 .
Set up the equation and solve it according to the procedures you have

learned. Your zaswer is not correct.

Please return to page 104 and try question 12 again.
2



It seems that you are confusing the meaning of the words 'perimeter' and
"area" of a rectangle. The perimeter of a rectangle is the sum of the
measures of two lengths and two widths. The area of a rectangle is the
product of the measures of a length and a width. Thus, in the rectangle

drawn below, the perimeter is

7 + 7 + 4 + 4 22

and th&.area is 7 x 4 = 28

Please return to page 82 and try question 7 again.

You should always check your answer with the conditions of the problem.
Suppose that the sum ¢f the numbers was less than 40 say, 39 . Then,
the numbers would be 19 and 20 . The product of 19 and 20 is

380 and not 462 .

Please return to page 107 and try question 15 again.
2
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Sorry, your choice is incorrect.

Let us do a similar problem together to help you find out where you went wrong.
The length plus the width of a certain rectangle is 8 inches, and its area is
15 square inches. What are the dimensions of this rectangle?

Let ' x = the length of the rectangle, and
- x = the width. and
x (8 - x) = The area of the rectangle.

We are told that the area of this rectangle is 15 square inches. Hence,
we have the equation

x(8 - x) = 15 [ D
8x - x2 = 15 °<— 15
8x - x2 - 15 = 0 [ C
X+ 8x - 15 = O o 4 (~1)
x2 - 8 4+ 15 = 0 [ Factor
(x - 5 ( - 3)= 0
x - 5 =0 x - 3 =0
X = 5 X = 3
Since the length.ié usually considered to be the larger dimension, the length
x = 5, and the width 8 - x = 3.
Please return 'to page 99 and try question 8 again.
2
90
2

We don't agree!
Surely, you had no trouble in writing the equation necessary to solve this
problem. The equation is

n —

2w+ D o= 703 X2
n(n + 1) = 1406 or
22+ n - 1406 = 0

The difficulty is finding factors of a number as large as 1406. Here is a
suggestion how to find such factors. We first look for two equal numbers

whose product is approximately 1406. Now 40 x 40 = '1600 is a little
too big. We try 35 x 35 = 1225 which is a little too small. However,
we have located the neighborhood of the factors that we are seeking. They
are somewhere between 35 and 40 . We have further clue. Since the

coefficient of n dis 1 , we know that the required factors differ by 1 .
Can you find two numbers that are somewhere between 35 and 40 that
differ by 1 have a product equal to 1406.

Please return to page 96 and try question 14 agai:.
2 X
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Very good. You made the correct choice.
I: THE VARIABLES:

We let
x = the larger number,

and since the sum of both numbers is 11 , the smaller number
is denoted by (11 -~ x)

II. THE RELATIONSHIP:
The second sentence of the problem gives us the equation needed

to solve this problem. The equation is

x2 - (1 - =x) = 45
Removing parentheses, we get
x>~ 11 + x = 45 =45
x2 - 11 + x - 45 = 0 [Correct
x2 + x - 56 = 0 [Factor
x + 8)x - 7) =
Therefore, x = =8
and x = 7

III: THE CHECK:
We reject -8 since we are dealing with positive numbers. The
larger number is 7 and the smaller is 4 . We now check these
results to see whether they satisfy the condition of the problem.
We see that the square of the larger number 72 = 49
minus the smaller number & , equals 45

Please proceed to question 11 below.

91
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Question 11

Apply the proper principle and select the letter which labelszthe correct
statement. Bill is now y years old, while his father is y  years old.
1n nine years from now, the father's age will be three times Bill's age at
that time.

(A) Bill's present age is 7 years.

(B) The sum of the father's and son's present
ages is 45 years.

(C) Bill's fatner is 30 years older than Bill.

(D) None of these.
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If x denotes the first of two consecutive integers, the second is

denoted by
(x + 1)

Since it was given that the sum of the squares = 61

the equation tha* will solve this problem is.

¥ o+ (x + 1)2 = 61

Please return to page 105 and try question 9 again.

2
92
2
We don't agree.
If we denote the son's age by x , the father's age is x2 .

In four years, the son will be

(x + 4)
years old, and the father will be

x* + &)

years old. Please read the problem again, and try to write an equation.

Please return to page 100 and try question 16 again.
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Very good. Your choice is correct.
Since the perimeter is 54 feet, one-half the perimeter is 27 feet.

But the length plus the width of the rectangle equals one-half the perimeter.

Therefore, the length is 27 minus the width.

Please proceed to question 3 below.

Question 3

Recognize and select the expression which correctly completes the statement:
If the sum of the ages of Jack and his father is 59 years, and

Jack's age is represented by y years, then the father's age is

represented by,

(A) 22 years

y
(B) y - 59 years
(C) 59y years

(®) 59 - y years
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You started out well, but you seem to have become confused. Are you using
the letter x to represent the length, and 22 - x to represent the
width of the rectangle? That is correct.

But, what rule did you use to et the area of the rectangle?

This choice is not correct.

Please return to page 82 and try question 7 again.

No, the triangle need not be isosceles. You took a guess.

Actually, a triangle having a certain base, height, and area can have many

shapes.

.\
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Did you check your solution to the quadratic equarion?
if the smaller number is 23 the larger must be 24 .

However, the product of 23 and 24 does not equal 462.

Please return to page 107 and try question 15 again.
2

O
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You could have discovered for yourself that you did not make the correct
“hoice. L[f there are 30 coins in all in the piggy bank, and 20 of these
ate quarters, then 10 coins must pe nickels. Now,

20 (.25) $5.00

20 quarters

10 nickels

10 (0.5) = 0.50

However, the square of .50 does not equal $5.00.

Please return to pége 11 and try question 17 again.

7
2
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Very good! You made the correct choice. We have the equation,

% (.~ 3) = 27 Multiplying both sides of the equation by 2,
we get n (n - 3). = 54, Clearing parentheses, we have
- 3n = 54, or n2 - 3n - 54 = 0.
Factoring the trinomial, we obtain, (n - 9) (n + 6) = 0 . Whence,
n = 9, n =6 . Rejecting the negative ans&er, since it does not
make sense to talk about a negative number of diagonals, we have n = 9

as the answer.

Please proceed to question 14 below.

96
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Question 14

Apply the proper principle and select the letter which labels the correct
statement. The sum of the first n consecutive integers, 1 , 2 , 3 ....,n

1
=n (n + 1) . How many of these consecutive

is given by the formula, 5

integers must be added to obtain a sum of 703 ?
(A) 40 integers
(B) ‘More than 38 , but less than 40 .

(C)"§3 integers

(D) More than 35 , but less than 38 .



Very goud
tepresented by x
The sum of the

equat1on,

theretore, X

You made the correct choice.

squares of these

Na)
L I

Two consecutive integers can be
and x + 1.
61 .

integers is We, therefore, have the

= 61 [ Square the binomial

+ x2 + 2x+1 = 61 [ Collect

+ 2x+1 = 61 {61

+ 2x - 60 = 0 <z 2
+ x ~ 30 = 0 [ Factor

(x +6) (x-5) =0

= -6
= 5 .

and X
Sinize the problem

negative answer.

Please proieed to

Question 10

states that the integers must be positive, we reject the

Thus, x = 5 and x + 1 = 6 . Checking, we find that
52+ 6% = 25 + 36
= 61
question 10 below.

97
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Apply the proper principle and select the letter which labels the correct

statement.

number minus the smaller number is

The sum of two positive integers is 11 . The square of the larger
45
(A) The product of the two numbers is less than 25
(B) The difference between the two numbers is 3 .
(C) The larger number is 8 .
(D) The smaller number is 5 .
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1
One of the letters does have the correct answer next to it.
Please reconsider your choice.

Construct a chart to organize your thinking.

| age now ___age 119 years

Bill

Father

Please return to page 91 and try question 11 again.

If the smaller numbex is 8 then the larger one is 9 .

If we add 79 to th= square of 9 we get
79 + 81 = LEI

But, 160 does not equal to twice the square of 8 .

Hence, your choice does not check.

Please return to page 123 and try question 18 again.

2
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Very good. You made the correct choice.
If the perimeter of the rectangle is 44 inches, then the sum of one
length and one width is 22 .nches. If we
Let x = the length of the rectangle
then ’22 - x = the width.
The area of a rectangle is the product of its length and width; thar is,
x (22 - x)
We are told that this area is 117 square inches. Hence, we have the
equation,
x (22 - x) = 117
Please proceed to the next question below.
99
2

Question &

. :
Apply the proper principle and select the letter which labels the correct
statement. The perimeter of a certain rectangle is 26 inches, and its

area is 36. inches. The dimensions of this rectangle are:

(A) length is 7 inches, width is 6 inches.
(B} The longer side is less than 8 inches.
(C) The shorter side is.greater than 5 inches.

(D) The longer side exceeds twice the shorter side by 1 inch.




Very good. You r choice.
I: THE -

We proceed as follows:

Let X

x + 1

the first number,

the successor

II: THE RELATIONSHIP:
We are told that the product of these two numbers is 462

Hence, we have the equation,

x(x + 1) = 462 [D
2+ x = 462 - 462
24 % - 462 = 0
(x - 21) (x + 22) = 0
x = 21 x = =22

Since the problem calls for positive integers only, we reject
-22 , and the numbers are 21 and 22 .

III: THE CHECK:
21 x 22 = 462

Please proceed to question 16 below.

100
2

Question 16

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

Mr. Jones' present age is equal to the square of his son's
age now. In four years, Mr. Jones will be four times as old
as his son will be then.

(A) Their present ages are 30 and 6 .
(B) The sum nf the present ages of father and son is 40

(C) The difference of the present ages of father and son
is 30 years.

(D) The father is now 7 times as old as his son is now.

X

years.
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1
You did the difficult part of the problem correctly, but you forgot the
tormula for the area of a triangle. 1 right triangle, the formula
.an be reformed from the basic formu! .-
' . 1 .
area of triangle = E-base x  height
Lo 1
area of right triangle = -E-legl x leg2
Return to page 109 and try question 20 again.
2 : .
101
2
Auny number divided by itself is 1 . Then this fraction is defined.
Return to page 124 and try question 1 again.

2
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If you took the trouble to check your answer, you would have found out for

yourself that you made an incorrect choice.

Please return to page 117 and try question 17 again.

We don't agree. When we write

5 = 3
we mean that the number 5 is divided by the number 3 . As a fraction,
this is written as

2

3

Similarly,
' 3x + y) < 7z

is the fraction
3 + vy
7z
Notice that the expression before the division sign is the numerator of the
fraction.

Please return to page 125 and try question 4 again.
2



1
In a problem of this type, it is very helpful to make a sketch.
Examine the sketch drawn helow.
T T
T .
| | % |
- ————
10 yards
S S
[ I
! X
| !
| |
20 yards
Note that if we let
x = the width of the walk,
the dimensions of the inside rectangle are
( 10 - 2% and ( 20 - 2% )
-an you continue from here?
Please return to page 118 and try question 19 again.
2
103
2

We don't agree. If you substitute the number 2 for a , the numerator

will equal zero, but the denominator will not equal zero.

Please return to page 119 and try question 2 again,

ERIC 2




Very good. You made the correct choice.
I: THE VARIABLES:

We are,told that the letter y represents Bill's age now,
and y represents Bill's father's,age now. In 9 years,
their ages will be y + 9 and y + 9 respectively.

| Now In 9 years
Bill y y + 9
Father yz y2 + 9

II: THE RELATIONSHIP:

Furthermore, in 9 years, the father will be three times as
old as his son. Hence, we have the equation,

yo + 9 = 3@ + 9 [D
y2 o+ 9 = 3y + 27 - 3y - 27
y2- + 9 - 3% - 27 =0 [ Collect
y2 - 3y - 18 =0 [ Factor
v - &)y + 3) = 0 and y=6 y= -3
Rejecting the negative answer, we get y =6 and
y2 = 36

I1I: CHECK:

In 9 years Bill wiil be 15 years old and Bill's father
will be 45 years ol:, and

45 = 3 x 15
l Now In 9 years
Bill 6 15
Father 36 45

Plezgs roceed to question 12 below.

o o e P s e e S . S e e o o P o o S e T e s P e ) S e e s S e G e e e S P —— e o o —

QE{‘.‘:‘.. n 12

4p;iv ae proper principle and select the letter which labels the correct
stetem=zt., The base of a triangle exceeds its height by 7 dinches. The

a:~ ¢of the triangle is 72 square inches.
(A) The base is -6 inches. (C) The height is less than 10 inches.
)
EI{I(i (B) 'The base plus the height is (D) The triangle is isosceles.
- 27 inches. X




Very gond. You made the correct choice. 1
We start as follows:
I: THE VARIABLES:
Let x = rthe length of the rectangle.
Then since the perimeter = 26 , the semi-perimeter = 13
Therefore, 13 - x = the width.

1I: THE RELATIONSHIP:

Now, the area of a rectangle is the product of its length
and width, Hence, we have the equation,

®x(13 - %) = 36 ' { D
13x - x% = 36 o - 36
13x -~ x2 - 36 = 0 [ ¢
=+ 13k - 36 = 0 ofe (- D)
x2 - 13x + 36 = 0
We now factor the trinomial on the left side of the equality
obtaining,
(x - 4) (x-9) =0
x -4=20 [ x-9=0

X = 4 | X =9
We usually consider the length to be the larger dimension.
Therefore, x = 9 is the length and 13 - x = 4 is the width.

Please proceed to question 9 Dbelow.

Question 9 2
Apply the proper principle and select the letter which labels the correct
statement. The sum of the squares of two consecutive positive integers
is 61

(A) The larger integer is 5

(B) The product of the integers is 35 .

(C) The sum of the two integers is greater than 10

(D) The sum of the two integers is less than 10
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After reading the problem carefully, you should begin by representing the

unknowns. Thus, you should

let X the son's present age,

2
X

1]

the father's pr~ .

Now, the problem deals with the ages of father and son in four years.
Therefore, you should represent algebraically their ages in four years
from now. After you have done this, read the problem once more; this
time your objective is to write an equation. Now that we have outlined

what you should do, please do it.

Please return to page 100 and try question 16 again.

We don't agree. If we denote the first number by x the successor is
denoted by

(x + 1
The square of the successor is

(x + 1)°

. . 2 . .
Twice the square of the first number is 2x . Can you write an equation?

Please return to page 123 and try questicn 18 again.
2



1
Congratulations! You made the correct choice.
We write the equation,
% (n + 1) = 703 ‘Multiplying each term by 2 we get,
r(n + 1) = 1406 Ciearing parentheses and writing the
equation in 'standard form we have,
n2 + n -~ 1406 = O Factoring, we obtain,
(n + 38) (n - 37) =0 . Whence,
n = - 38 n = 37

Rejecting the negative answer, we have

n = 37

Please proceed to quastion 15 below.

Question 15

Apply the proper principle and select the letter which labels the correct
statement. A positive number aqd its successor are multiplied and the
product is found to be 462 .

(A) The sum of the numbers is 12 .

(B) The sum of the numbers is less than 40 .

(C) The sum of the numbers is greater than 40 .

(D) The smaller of the two numbers is 23 .

X
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1
Scrry! You made the wrong choicsa.

You should have started this problem as follows:

Let
x = the number of nickels in the piggy bank,
30 - x = tke number of quarters in the piggy bank.
Now, every nickel is equal to 5¢ . Hence, the value in pennies of
x nickels 1s 5x . Similarly, every quarter is equal to 25 pennies,

and the value of
( 3¢ - X )
quarters is

25 (30 - x)

Can you now write an equation?

Refurn to page 117 and try question 17 again.

The expression

"
1
o

MK ™

is the same as

This is a number divided by itself, whicn is equal to 1 .

Then this choice is not correct.

Return tc page 124 and try question 1 again.
2
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Very good. You made the correct choice. It's always a good idea to make
a sketch.
<0 vards
1 1
| X !
10 vards
. X
| %]
I: THE VARIABLES:
If we let
X = the width of the walk, the dimensions of the inside
rectangle are (20 -~ 2x) and (10 - 2x).

II: THE RELATIONSHIP:

The area of the inside rectangle is given as 96 squére yards. We,
therefore, can write the equation,

(20 - 2x) (10 - 2x%) = 96 [ D
200 - 60x +o4x® = 96 o 96 ¢
4x* - 60x +106 = 0 <2 4
x2 - 15x + 26 = 0 [ Factor
(x - 13) (x - 2) = 0 and x = 13, x = 2

We have two positive answers. However, common sense tells us that
we have to reject 13 , since it is not possible to have a walk wider
than the width of the entire plot.
IIT: CHECK: The dimensions of the inside rectangle are
10 -4 = 6, and 20 -4 = 16, and 6 x 16 = 96

Please proceed to gquestion 20 below.

Question 20

~ Apply the proper principle and select the letter which labels the correct
statement.

The sum of two legs of a right triangle is 23" . The sum of the

squares of these legs is 289" . Find the =zrea of this right triangle.

(A) The area is 120 square inches. (C) The area is 51 square inches.
(B) The area is 60 square inches. (D) None of these.




Very good. You made the correct choice.

If we let x = the height of the triangle,.then x + 7 = dits base.
Now, the area of a triangl: is equal to one-half the prodﬁct of its

base and height, or better still, *he product of the base and height

of a triangle equals twice its area. Hence, we have the equation,

x(x + 7) 2(72) [ D

 +7x = w4 - 144

2

x o+ 7x 144 = 0 [ Factor

x + 16) (x-9) =0

X = ~16, x = 9 .
Rejecting the negative answer, we have the height, x = 9 and the base
x + 7 = 16 .
Check: 1
The area = 7 (base) (height) .
1
= 5 (16) €))
= '8 (9)

= 72

Question 13

Apply the proper principle and select the letter which labels the correct
statement. The number of diagonals that can be drawn in a polygon of n

sides is given by the formula, (n - 3) . A certain polygon has 27

(X] =]

diagonals; how many sides does it have?
(A) 13 sides (C) more than 10 sides, but less than

(B) 10 sides (D) None of these

13
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[n order for the father to be seven times as old as his son, and at the same
time be equal 1n age to the square of his son's age, the father would have

to be 49 years old and his son would have to be 7 years old.

Please check these answers.

Please return to page 100 and try question 16 again.

The important point to notice is not the value of the letter, but the value

cf the denominator. A fraction is not defined when its denominator is zero.

This choice 1s not correct.

Please return to page 119 and try questionh 2 again.
2
X
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Sorry. One of the letters does have the correct answer next to it.

Please reconsider your -choice.

Set up the values of the variables and substitute them in the second part

of the problem to create the equation.

Return to page 123 and try question 18 again.

- e e e e . T e . S (e T e e e e e e S Y e g e o S e e T G S e e T e e e i e T e Pt e e S T e s e e W, e e e e e

This choice indicates a misconception about the meaning of the division

sign.

When we write

27 Y 514
we mean that 514 is divided by 27 . Thus the following expressions

are equivalent:

27 Y514 , 514 + 27  and 5—%

Return to page 125 and try question 4 again.
2
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2

lhe expréssion

s the same as

)
X

Zers divided by any non-zero number is equal to zero. Therefore, this

choice 18 not correct.

Please return to page 124 and try question 1 again.
5 .

We don't agree. Notice that the numerator and the denominator are exactly

alike. We, therefore, have a number divided by itself.

Please return to page 122 and try question 6 again.
2
X
Q

ERIC

Aruitoxt provided by Eic:
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We don't agree. The only time that a fraction is not defined is when

the denominator is equal to zero.

Please return to page 131 and try question 3 again.

e e B e e e e e e e e e e e e e e S e e S e S o (e S S TS s D P (TS TS O P e Y e TS P o Y G Y e O e TS O P e e et G e

We don't agree. Both the numerator and denominator can be divided by the

same value.

Remember :

abc
db

ol
~lo

Please return to page 136 and try question 8 again.
1




1
You must have made an error in factoring the quadratic equation you
obtained for the solution of this problem. You should have checked
your results,
Please go over ycur work.
Return to page 109 and try question 20 again.
2
115
2

You did not read the question very carefully.

You were asked to find what you divided by, not what the result of the

division was.

Return to page 149 and try question 10 again.
2

X



2 2: i .Late the value of a fraction when the numerical value of the
© given, we replace the letter by this numerical value and

e indicated operations. Since you have obtained an incorrect

=t - have made some error in your calculation.

z Zind it?

P eturn to page 138 and try question 5 again.
1

~ut you did not make the correct choice. Think of the numerator
oroduct of
15 , a s and b

Think of the denominator as the product of

3 , a R b2 R and b2
Thus we have:
(15)(a>)(b>) _ 15 a2 b2
2 2 2
( 3)Ca Y(b")Y(b™) 3 a b

Now  work from left to right, dividing as you go.

Please return to page 141 and try queétion 7 again.
2

lH
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VYery good. :.u m:.: the correct ¢t we prcie=d as fcllows:
- Jzgent ag2 ‘1 - years
sor. j x ' + 4
[ 2
father | X + 4
We are told that in four years the f. .ier will "e four times his son's
age at that time. Hence, we have ti: rqustion,
2
X+ 4 =4 (x+ 4) [ D
2 =
x* + 4 = 4x + 16 | -4x -16
x2 + 4 - 4x - 16 = >, [ C
2 ,
X -4x - 12 = 0 , [ Factor
(z=-6) (x+2)=0, and x =6 , x = =2
Rejecting ;he negative age, we have x = 6 , x2 = 36 , as the ages of son

and father respectively.
Check: 1In four years, the son will be 10 years old and the father will be
£0 years old, and 40 = 4 (10).

Please proceed to question 17 below.

Question 17

Apply the proper principle and select the letter which labels the correct
statement. A boy has quarters and nickels ir. his piggy bank, 30 coins in
all. The number of the value of the quarters is equal to the square of the

number of the value of the nickels.
{4) The boy has =wenty quarters in the bank,
The bov has "wo nickels in the bank.
NOD L .r times as many quarters as nickels,

D) The number of quarters is greatw:! ¢+ .~ ot lass than 7




Ve so00  You mads the correct chz.:z., Let us do to : proble:n tc.echer.
I - RIABLES:
i.et = the first number,
' + 1 = the successor = , then
- l)2 = the square of the successor of x
T Tl ZATIONSHT?:
twice ¢ e sguare of th: first number. Ve, thereforz, cbit:zin - e
)
il zhe square of " he firs: nmmber = 79 are than the souare >f e
_Fuels 30T .
~ T = (x+ 1)~ 79 [ Squz . the binomial
R x2 +2x + 1+ 7 < —x2 -2x - 80
- 2x-80 =0 [ Facc.r
x - )) (x+8)=0. and x = 1. , x = -8
"« ratuired integers :=re 1. =nd 11 .
Zols UHECK:
2 2 -2
2 (10) = 79 + (1=
> .
2 (100) = 79 + 121
200 = 200
Prcoieer 2 question 19 Etalow.
118
2
Questicon 19

Apply —he
stuater=snc

Ve

BET/G

flowes

t—oper princiz:e and seiact

Within a gat:an 10 yarz:z

the letter which

wide and 20 yards

welk of unform -+ ‘th so i: “o leave an area of
How wide shoul~ the wzll 2e?
{24 Th. width ~he walk should
{(B) Th» wicth .ne walk should
(C. Tn Hodm -1e wal+ should
@) The widzz - -he walk shoulc

labe’s the correct
long. we wish to

96 scuare yards for

be 3 yards.
be 3 vards.
be -« - ards.
be 2 yards.



Very good. You made the correct choice.

The expression,

Division by zero is mnot a defined operz:Zon.

Please proceed to question 2 which fcilows.

Question 2
Perform the necessary calculation to firni ~he value of the letter
which the fraction,

5a - 10
a + 2

is not defined. Select the letter next o ths correct answer.

a) a = 2
(B) a = =2
) a = 0

(D) None of thiesz.

for



we don't agre: One <I ti= letters do:=s hz- : e COrrect answer naxs
—t. Plezse r:..onsidc=T —ouxr choice.
(1) Set ug .2z wzzwz-_=35 carefully.
(2) Substizimze the wvariables in the 2qu_zizz. " the sum c? tie scui..
oF these lezz is 289 ., "
And then,

(3) Substituze <he values for the le: . == formulz for the area

a right zrizngle.

Return to page 109 and try question 20 =zz=in
2

120
2

You are very close toc being correct.

Can you find the ovezsight which you mzde?

Return to page 131

znd try question 3 agai=z.
2
Q
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i
Exzmine the == sr of tae Zractiocr that you chose. Can it he faccored?
fier ramovic: ..  :ommcn monomizl f_ . ior in the numerator of this ~“raction,
you will observ: <=t the numerator .1 denominator have a :zo=mon fact=r.
2o+ ac S o= ) a (b + ¢
= = . N
+ ¢ . — ¢ (b + ¢
Pleass return tr =zazs 136 and try juestion 8 again.
1
121
2
We don't agre:.
The pmrocs:. *= iz o Zactor zoth numerzzor znd denominator, then the sams

factor, I cChar: is one, can be elininated from both by division.

The zemom: zzzr I the given fraction does not have X as a common factor.

, Pl==se return o page 149 and try cusstion 10 again.
- 2

ERIC

Aruitoxt provided by Eic:
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Vvery ."ooc . . macde the corzect chc _ce.

Replucing =v: atter v by 3 im === given fraction, we have:

1

9v - 13 _ @ (3) - 18
g2 4 9v + 1L (IHEP 4 9(3) + 14
27 - 18
N g <~ 27 + 14
0
GR
P_z:se orocead to question 6 below.
122
u=s. lon 6
App> tha proper principle and fizmd :izhe alus of inae fraction
3 + 1
x o+ =
when x = 0 . Select the lett=r whic:u labels the correct vzlue.
(LY 0
(B) z
(%) 2

(D) Tannot be decermined.




ot
[
(9]

=

Verw good. Toum mace the correst choice. EzTe is hcw this problem could

be solved.

I: THE VARIABLES:

Let x = the numbtar o rickels, taen
31 - x = the number of guarters,
i 5% = the value expresseld inm pennies of the nickels,
23 (30 - x) = the walue expresszec in pennies of the quarters.

IT: THE RELATIONSHIP:
The problem states that the sguare of the value of the nickels is equal to
the value of the quarters. Writing —he above algebraically. we get the

equation,

(5x)2 = 25 (30 - x) [ Distribution
2522 = 750 - 25x o +25% - 750
5%+ 25 - 750 = 0 (L 25
32 =+ x - 3¢ = 0 [ Factor
=+ ) (w=-5)=0, =¢ ==-6, x =5,
Since it dc=s mot maks sense to talk =': - & negative number of nickels

in a piggzy bpank, we ==ject the negacziwe =mswer. Thus, we have 5 nickels
amd 25 quarters.
IT1I: CEECK:
The value of 25 gquarters is $6.25 , and the value of 5 nickels is
. 22 .
25¢; arg (25) = 415,

Proccee o cuaestion 18 below.

Guustiom 18

Apply the proper principls and select the lesizer which labels the correct
statement. Adding 79 tc the square of The swccessor of a positive integer,

yields 2 reswmlt that is twice the square of th= integer.
(A) The smaller finteger is 8 .
(B The sum of the 2 integers is 21
(C) The produczt of the 2 integers is 80 .

(D) None oS *“hese.

X




VOLUME 10 SEGMENT &4 BEGINS HERE:

Obtain a PUNCH CARD from your instructor. In addition
to other identifying information that must be

furnished by you, you are asked to punch out the fcllowing:

COLUMNS 48 and 50 0 4 (Sequence Number)
54 and 56 0 4 (Type of Punch card)
60 and 62 1 0 (Volume Number)
66 and 68 0 & (Segment Number)

In the previous segment you discovered that although you can start with
a correct equation and solve it according to the algebraic laws, it was
necessary to reject some answers due to the conditions of the original

verbal problem. Usually this meant that a negative answer in a problem

involving the dimensions of a geometric figure would have to be rejected.

In the first part of this segment you will investigate another restriction
that occurs in algebra, the "impossible fraction.' Later on you will learn
how to reduce a fraction to lowest terms and this technique of simplification

will make your work easier.

Your READING ASSIGNMENT for this segment is pages 281 - 284 .
You will now be asked a series of questions to draw your

attention to the more important points.

4 Question 1

YA
‘ ’{ If x is any number other than zero,

1s not defined. Select the letter recognize which of the following fractions

vwhich labels the correct answer.

0 @) - R
ERIC X ® z=0 @ x:x @) _x
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1
Very good. You made the correct choice.
To determine the values of the variable for which the fraction is not
defined, we set the denominator equal to zeroc. Thus, we have:
2
9 - x = 0 [ Factor
(3 + x) (3 - x) = 0
3 + x = 0 3 - x =0
x =-3 3 =x
Please proceed to question &4 below.
125
2
Question 4
Apply the proper principle and write the expressions,
3 .
1. (x™ + 4) + 3x
iI. x =~ 3 \ x2 - 5% + 10

as algebraic fractions. Select the letter which labels the correct

result.
’ 2
) I. 5 3x I1. X - 5x 4+ 10
x + 4 x - 3
@® 1. 22 17, —-x -3
X x~ -~ 5x + 10
2
© I. - 3x II. X - 5% 4+ 10
x + 4 x - 3
3 2
X + 4 x - 5 4+ 10
(D) 1. ——3x_ II. x - 3

X




Sorry. One of the letters does have a value of the letter a for which

the fraction is not defined.

Return to page 119 and try question 2 again.

You have forgotten the rule for the quotient of powers.
When dividing powers with the same base, we keep the base and subtract

the exponents.

m
X m—-n
Pl = x .
n
X

Return to page 141 and try question 7 again.
2
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1
Did wca divicde the individual terms in the numerator by the individual
term= in the denominator? This is wrong. If the numerator and
denorminator are each written as & product of factors, then we can
divicde by like factors to reduce the fraction. This is a very
impor ant peint and an illustration is in order. Consider the fraction:
2
6x - 6
2
Ex- + 12x + 6
As the frzction stands, we cannot cancel any term in the numerator with
any term in the denominator even though the temptation to do so exists.
Howewer, we can factor and then reduce as follows.
B (24T (x-1) = x-1
6 (z4T) (x+ 1) x+ 1
Return to page 122 and try question 6 again.
2
127

You have found a common factor. But it is not the greatest common factor.

What have you left out?

Please return to page 135 and try question 11 again.
2

ERIC

Aruitoxt provided by Eic:
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Very good. You made the correct choice. Let us go over the solution of this

problem together.

I: THE VARIABLES:

i

Let X
23 - x
II: THE RELATIONSHIP:

the length of one leg of the right triangle, then

i}

the length of the other leg.

We are told that the sum of the squares of the legs is equal to 289
We, therefore, have the equation,

2 2

x + (23 - %) = 289 [ Square
x> + 529 - 46x + K = 289 o~ 289
2%° + 520 - 46x - 289 = 0 [ Combine
2x° - 4ex + 240 = 0 olt2

x2 - 23x + 120 = 0 [ Factor
(x - 15) (x - 8) = 0 and

x =15, or x = 8

Hence, the legs of the right triangle are equal to 8 and 15
The area of a right triangle is equal to one-half the product of its legs.
Hence, the area is 60 .
You have now finished this Segment. Hand in your PUNCH CARD.
You should have entered in your NOTEBOOK the following

definitions and formulas:
1. If the sum of two numbers is N , and one of the numbers
is denoted by x , the other number is denoted by N - x .
2. A verbal problem that leads to a quadratic equation will,
in general, have two solutions, one of which may have ﬁo
be rejected. The nature of the problem will indicate which
solution should be rejected.
You should now be able to complete the following problems from
your HOMEWORK ASSIGNMENT:

Problems 9 , 10, 11 , and 12 .




This is the correct answer. There are no common factors in the numerator

and denominator.

Please proceed to question 9 which follows.

Question 9

Choose the process which can be used to transform the fraction

6x2 - 12x

x2 - 4

into an equivalent fraction.

Aa)
®)
- (0)
(D)

: 2 .
Subtract the x in both numerator and denominator
Divide the numerator by 6x
Multiply numerator and denominator by 5

None of these

We don't agree. The
What are the factors

simplified.

prime factors of 35 are 7 and 5 .

of 63 ?7 The fraction that you chose can be

Please return to page 146 and try question 12 again.

2
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1
You did reduce the fraction but not far enough.

Since both numerator and denominator of this choice can be divided by the

same quantity,it is not in lowest terms.

That is if 2o X
q zy

I
N %
< <

'
N [%

-1

N [¥

Please return to page 141 and try question 7 again.

Did you cancel individual terms in the numerator with individual terms
in the denominator? That is wrong. It is necessary to factor the numerator

and the denominator first, and then to divide like factors.

Please retufn to page 156 and try question 13 again.
1



1
Since this value makes the denominator zero, this choice is correct.
Remember, a fraction.is not defined if its denominator has the value
zero.
Please proceed to question 3 below.
131
2

Question 3

Perform the necessary calculation to find the value or values of the

variable for whicn the fraction

is not defined. Select the letter which labels the correct statement.

Q) x = 4
(B}x=+3
€) x = 3, x = -3
M x = 0, x = 9



Even though you do not know the value of x , it is possible to determine

the value of the fraction.

Please return to page 122 and try question 6 again.
2

v A

‘:ctored the numerator, but you failed to factor the denominator.
T 2 mroceczre used to simplify a fraction is to factor both the numerator

&x.. the dezominator and then divide by any factors comswn to both.

Please return to page 148 and try question 14 again.
2
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1
This choice is incorrect.
The denominator of a fraction is | : dividend. Thus, for example,
2 . .
G- - - G - 2)
is the same as
2
yo - &
y - 2
Furthermore, z - =z vz — 9
. 2 .
is the same as Z - 2
z -
Please return to page 125 and tz gquestion &4 again.
2
133
2

Sorry. You made an incorrect choice.

Both the numerator and the denominator of this fraction are trinomials
which can be factored. It is possible that you experienced some trouble
in finding the factors. Please refer to your NOTEBOOK on the topic of

factoring trinomials.

Pay close attention to the signs in the binomial factors.

Please return to page 158 and try question 17 again.
' 2
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1

Sorry, this choice is not corzect. In order to transform a fraction
only multiplication or division can be used.
Adding the same value to the numerator and denominator or - “".: =i:

changes the value of the fracrion.

a ., a * k
b 7 b + k
If iz were trus I=at a _ a = k
» b - k
then, a(b+k) = b (a+k,
ab +ak = ba+bk - ab
ak = e XKook
a = b

]
o

This is, it is true only when a

Please return to page 129 and try question 9 again.

Your answer is not in lowest terms. If you examine the numerator, you will
see that it is the difference of two squares. Factor this numerator and

you will observe that further simplification is possible.

Please return to page 154 and try question. 15 again.
2




Very good. This :hoice is correct.

The procedirse is to factor first, ar: then divide out any factors common

zo "oth tuzzrator and denominatcr. Then we have:
2
x - 5x _ x(x -~ 5)
2 .
X - 2 (x - 5)(x+5)
Sinct e factor common to numerator and denominator is (x - 5)

this i: che quantity we use as a diviscr.

Please proceed to question 11 below.

Question 11
Apply the proper principle and find the greatest factor common to both

numerator and denominator of the fraction:

6x2 - 6x - 36

2x2 + 8x + 8

a) 2
B x + 2
) 2 (x + 2)

M 2x° + 2% + 4



-
[
&

—

Ti.is is the correct! anzver.

Plezse go on to question 8 w :.ch follows.

tzstion

Aroly the ~roper principle and selec: the letter next to which the

fraction is in lowest terms.
3xy
(A) 2%
2
21ab
(3 1ic
©) 552t
2
15t
(D) ix _+ Ty
X + y
136
2

We don't agree. You seem to be quite mixed up.
There should be a division in your work. Did you divide 18n by 9n?
You should not have done that, but if you did, you would not get 2n

as a result,

Please return to page 156 ' and try question 13 again.
1




1
You have forgotten the rule for dividing powars. Recall that
7 7 - 4
X = x = X
3
x
Furthermore, keep in mind that a letter written without any exponent
has the exponent 1 .
Please returm to page 1«6 =nd try question 12 again.
2
137
2
What are th= factors of
n 4+ 5n - 6
One of the factors is mot (n - 6 ) .

This choice is not correct.

Please return to page 147 and try question 18 again.
2 .



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

Question 5

Perform the necessary calculation to find the value of the fraction

9y - 18 when y = 3

y2 + 9y + 14

Select the letter which labels the correct answer.

9
(A) =
9
(B) 7
9
(©) A
9
(D) &3
138
2
Remember that
a2 - b2

is the difference of two squares.

You should know the factors for the difference of two squares.

Please return to page 148 and try question 14 again.
2
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1
In order to transform a fraction by division, it is necessary to divide
both numerator and denominator by the same quantity.
That is,
P =R 41
q q
1 P
P k _ k
= = X T = —
q 1 9
k k
Return to page 129 and try question 9 again.
1
139
2

The numerator is a trinomial square. The factors of this trinomial are

(x = 2)(x - 2)
The denominator of the fraction is the difference of two squares and its

factors are
(2 - x)Y(2 + x)

It would be nice if (x - 2)
were a factor of the denominator instead of
(2 - x)

How can we accomplish this?

Return to page 159 and try question 19 again.
2
b'e
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1

How did you arrive at this result?

Did you forget to factor the entire numerator and the entire denominator?

Please return to page 135 and try question 11 again.

= T £ T i T S s T s £ € e £ T e > (e S T S S e S G G T T e o e P S S S o S P g S Y S P . P S . e o S P oo o o o

Sorry. You made the wrong choice.

Let us do a similar problem. Reduce

2
y - 36
3y + 18

to lowest terms. The numerator of the fraction is the difference of two
squares, and can be factored. The denominator has the common monomial

factor, 3 , which can be factored out. Then we have:

1
y2 - 36 _ (gp—+8)(y - 6)
3y + 18 3 (y——0")
1
- y - 6
3

Please return to page 154 and.try question 15 again.
= .



1
Since x>0 the numerator and denominatror have the same value and
they are positive. But any number divided by itself equals 1 .
Therefore, this choice is correct.
Please proceed to question 7 below.
141
2

Question 7

Apply the proper principle and write the fraction

15a3b2

3ab4

in lowest terms. Select the letter which labels the correct answer.

(A) 5a3b 2 '
ab4
2
) 22
b
1
(c) 5222
2
5a
(D) —



One of the letters does have the correct answer next to it. Start by

factoring the numerator and the denominator.

Remember,

Return to page 156 and try question 13 again.

"We don't agree, Please check the factors of each of the trinomials by

multiplying them to see whether their product equals the trinomial.

Return to page 147 =znd try question 18 again.
2



1
We don't agree.
One of the letters does have the correct answer next to it.
Return to page 148 and try question 14 again.
2
143
2
Your answer is not in lowest terms.
You " cancelled " the 5's but it is possible to factor the denominator

and find other factors which are common to both the numerator and
denominator. As long as the numerator and the denominator can both be

divided by the same number, your answer can be reduced.

Return to page 160 and try question 1 again.
2 .

O
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Perhaps you were tco hasty. One of the other choices is correct.

Please return to page 129 and try question 9 again.
1

144

2

If you examine the terms in the numerator, you will notice that it is in
descendiug powers of y . The denominator is in ascending powers of vy
How can we change the denominator so that it starts with plus y2 and is
in descending powers of the letter? This should suggest the proper

procedure.

Please return to page 153 and try question 20 again.
2



'_I
I~
ut

1
Very good. This choice is correct.
The work should look this way:
5 1
s = 16 _ ( s———t)(s - 4) . ,
33+ 12 3 CsA—5) Divide by (s + &)
1
- 8 - 4
3
Please proceed to question 16 below.
145
2

Question 16

Apply the proper principle and reduce the fraction,

3
z - z
z2 - 2z -~ 3

b

to lowest terms. Select the letter which labels the correct result.

=2tz 1)
o
0



We should proceed as follows:

6x> - 6x - 36 _ 6 (x - x - 6)
2x° + 8x + 8 2 (" 4 bx + &)
_ 6(x - 3)(x + 2)
2 (x + 2)(x + 2)

Since the 6 in the numerator is 2 times 3 , the greatest common
factor is
2 (x + 2)

and this choice is correct.

Please proceed to question 12 below.

- ——— s s ——— s s g n —— -

146

1
-
7
&

Question 12

Apply the proper principle and reduce the fraction

- 35x2v3

63xy3

to lowest terms. Select the letter which labels the correct result.

- 35x




=

Very good. You made the correct choice.

The procedure is to factor both the numerator and denominator, as follows:

1
RZ—ZP—8=(P—4)(,p,_+-—-2-)
pz-p—6 F - 3) =2

l +

. P - 4
- 2=

Please proceed to question 18 below.

Questionn 18

Apply the proper principle and reduce the fraction,

n2 + 5n -~ 6

n2—2n+l

to its lowest terms. Select the letter which labels the correct result.

) 20
B -2
() n - 6

n - 1
® =1
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1
Very good. You made the correct choice.
The procedure is to factor the numerator and the denominator.

The numerator has the common monomial factor 9, and the denominator has

the common moncmial factor 9 . Then we have:
m - 18n _ 9 ( m ~ 2n)
18m + 9n 9 (2m - n)

Divide by the common factor 9

2m -~ ol

Please proceed to question 14 Dbelow.

N
I~
[00]

Question 14

Apply the proper principle and reduce the fraction,

6a + 6b

a2 - b2

to lowest terms. Select the letter which labels the correct result.

6 (a + b)

(&)
a2 - b2
6
(B) PR
6
(© a + b

(D) None of these.




If you multiply both numerator and denominator of a fraction by the
quantity 5 , the result will be an equivalent fraction. True, there
dowsn't seem to be any reason why we would want to multiply by 5 , tut

1t would be correct to do so. This choice is correct.

This follows the rule:

a a
- = = x 1
b b
a c
= - x —
b c
_ ac
be

Please proceed to question 10 below.

Question 10
Apply the proper principle and select the letter which labels the correct

statement. In order to reduce the fraction,

9 - .
X -~ 5x
x2 - 25

to lowest terms, the numerator and denominator must be divided by:

() x - 5
® i
(©) x(x - 5)
D x(x= + 5)



In order to simplify this fraction, we first write the denominator in
descending powers of y wusing the commutative property and then we

factor out -1

2 2
y - 3y - 10 y - 3y - 10
15 + 2y - y2 ~y2 + 2y + 15

= [ Factor

[ Divide by (y-5)

[CC RS ]
N

Then this choice is correct.

"You have now finished this Segment. Hznd in the PUNCH CARD.

You should have entered in your NOTEBOOK the following definitions:

(1) Division by zero is not a defined operation.

(2) A fraction can be simplified by factoring its numerator
and denominator and dividing both by their greatest commcw.
factor. ‘

(3) A fraction is in lowest terms when the numerator and
denominator have no common factors.

You should now be able to compléte the following problems from

your HOMEWORK ASSIGNMENT: 13 - 16 .
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1
The number 35 can be written as 7 times 5 , while 63 can be
written as 7 times 9 . Furthermcre, a negative cuantity divided by
a positive quantity is negative.
The basic proto-type is
P . & _a,b
q ac a c
=]__cE
c
Return to page 146 and try question 12 again.
2
151
2

We don't agree. Did you find (n + 1 ) to be one of the factors of

That is not correct.

Return to page 147 ‘and try question 18 again.
2



We don't ag-zee. In factoring the numerator, we first remove the common

monomizal factor =z

Thus,
The expression in the parentheses i: the difference of two squares and
a7 be Zactored. Similarly, the denominator can be wxitten as the product

of two linear factors.

Please cori.uue.

Return to pazes 145 =nd '~y qu:.stion 26 again.
2

152

2

We don't agree. The number 7 is the same as %

Thus, the problem is equivalent to

Iy

Return to page 170 and try question 2 again.
1
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1
Very good. You made the correct choice. Since the numerator of this
fraction is in descending powers, while the denominator is in ascending
powers, one of them should be changed. Let us write the numerator in
ascending powers.
X - bx o+ b o= b4 o~ hx o+ x>

‘he Commutative Properi:.

=n we have:

- Lo
X 4; LA A = 4; R [ Factoring
- X 4L~ e
1
- (2 - x YEZ2——="% )
(2 + x )(—2——x)
1
- 2 - x
2 4+ x

Please proceed to question 20 below.

Question 20

Apply the proper principle and reduce the fraction

y2 - 3y -~ 10

15+2y—y2

to lowest terms. Select the letter which labels the correct result.

y + 5 .y + 2
(4) y + 3 © y + 3
y + 2 _y + 2
(3) y + 3 (®) y + 5

X




The proper procedure is to factor and then reduce, as follows:

1
ba + 6b _ 6 (a_=—p)
= =
a2 - b (_a—+—b")(a - b)
1
_ 6
- (a - b)

Then this choice is correct.

Please proceed to question 15 below.

Question 15

Apply the proper principle and reduce the fraction,

2

s - 16
3s + 12

to lowest terms. Select the letter which labels the correct result.

& 37 :2 ¥ 12)
® e
(©) ~—— 4
(D) 3 - ¢
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1
Tou cverlooked a rule, namely the one dealing with the multiplication
of signad numbers.
When multiplying factors of like signs, the product will be
positive ( + ) ; factors of unlike signs, the product will be
negative ( - ) .
Please return to page 160 and try question 1 again.
2
155
2

Sorry. Your answer is not in lowest terms. It is important that you

read the question carefully and answer exactly what is asked.

Please return to page 185 and try question & again.
2
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1
This i1s the correct answver.

Please go to question 13- which follows:

Question 13

Apply the proper principle and reduce the fraction

9m - 18n
18m + 9n

to lowest terms. Select the letter which labels the correct answer.

m - 2n
S Ty
1
(B) -1 9
(C) % - 2n

(D) None of these.

o e > e o e o G e e e e s e e e e e € s e ) e ) o Y . G e e e S B . S s S

156
2

How do we factor the difference of two syuares?

C ’ Recall that

a - b = (a - b)Ca + b)

Please return to page 183 and try question 6 again.
2




1
Can you find a number which divides both‘ 35 and 25 without leaving
a remainder? There is such 2 number. Therefore, your answer is not
in lowest terms.
Return to page 170 and try question 2 aga:’.r1."'1
2 t
157
2
What are the factors of 2
: x - 25 ?
Recall that the factors of
a2 - b2
are
(a + bB)Y(a - b))

Note that the signs between the terms of the binomial factors are not

alike.

Return to page 186 and try question 8 again.
2 .




Very good. You made the correct choice.

23 - z .z ( z - L)
z" + 2z - 3 (z + 3z - 1)
1
z (z + 1)(z———%)

Please proceed to question

(z + 3)( z2wmr">3)

17 below.

1

We should proceed as follows:

[ Factor

[ Divide by (z - 1)

T T e T e T T o o o o o o P o o et v Pt o s 1 et o 2 S o s o e P P S oy o oy i S g o oy P Py . ey . ey P Py e P P Py S Py P b8 S e e Pt S S oo S o

Question 17

Apply the proper principle and reduce the fraction,

p2-2p-8

2
p - p - 6

to lowest terms. Select the letter which labels the correct result.

(A)

(B)

(©)

(D)

N~

p +
p +

o]
1]1
W]

o |
M+
W\~

None of these.



1
Very good. This cheice is correct. We proceed as follows:
1
n2 + 5n - 6 - (n + 6 ) (b—1)
n2 - 2n + 1 (n - 1) (a—"D
1
_ n + 6
- n - 1
Please proceed to question 19 below.
159
2

Question 19

Apply the proper principle and reduce the fraction,

x2 - 4x + 4

4 - x2

to lowest terms. Select the letter which labels the correct result.

4 -1
() 1
2 + x

N
I
»

(D)



VOLUME _10 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 0 5 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 1 0 (Volume Number)

66 and 68 0

|

(Segment Number)

INTRODUCTORY NOTE

In this segment, you will learn how to multiply and divide algebraic
fractions. Are you a bit surprised? When you studied arithmetic, you
learned the four basic operations: addition, subtraction, multiplication,
and division, in the order just mentioned. Why then are we going to

learn how to multiply and divide algebraic fractions before learning how

to add and subtract them? We will leave this question unanswered for the
moment. After you have studied all the operations with algebraic fractions,
you will know the answer.

Your READING ASSIGNMENT for this segment is pages 292 -~ 295 ,
You will now be asked a series of questions to draw your attention

to the more important points.

Please go on to questfon 1 below.

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

Question 1

Calculate the product of the fractions,

(3) (3) (-5)

Select. the letter which labels the correct answer written in lowest terms.

6 1
S 7 © -1
1 6
® 1 D -3



1
It is true that in finding the quotient of powers, we keep the base and
subtract the exponents. But you applied this rule to the division of
arithmetic numbers. You know that E%— does not equal 5%- but
. 1
rather, it equals A
Please return to page 185 and try question &4 again.
2
161
2

What are the factors of

x2 + 4x + 3 ?

Remember that the factors of a trinomial with only plus signs between
its terms consists of binomial factors with only plus signs between

their terms.

Please return to page 186 and try question 8 again.
2

2LV
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1

Sorry. One of the letters does have the correct answer next to it.

Please reconsider your choice.

Carefully factor each composite number and remove identical factor pairs
~ from the numerator and denominator.

Remember,

§=1 [a # 0

_Please return to page 170 and try question 2 again.
-2

Your answer is not in lowest terms. Examine the numerator of your choice

and find how it can be factored.

Please return to page 183 and try question 6 again.
2

O
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1
We don't agree. Each of the expressions,
2
X - 49 and y2 - 25
is the difference of two squares. Recall that
a® - b% = (a - b) @ + b)
Please return to page 172 and try question 5 again.
2
163
2

Did you make an error in factoring?
A fraction can be simplified only by dividing both numerator and denominator
by the same factor. Remember you may not cross out terms.

For example,
does not equal 7 .
' 2

|
+]+
N~

"x" 1is not a factor common to both the numerator and the denominator

and so it can pot be crossed out.

Please return to page 175 and try question 9 again.
: 2




The product of

6m . 77n
1lm 15m

can be written as (6) (77) (m) (n) [associar .«ve law of multiplication

(11) (15) (m) (n)

Instead of multiplying the numbers, we first examinz ¢ e numerator and the
denominator to see whether they can both be divided by the same number.
Thus, for example, we can divide the numerator and the denominator by 11 .

Can you find other numbers that will divide both numerator and denominator?

Please return to page 176 and try question 3 again.
2

You made a serious mistake.

When a fraction multiplication problem is of the form,

_ao_lj_ —g—q-l)— = iqy—d—]—.
be  ad be  ad d ¥ cd
the answer is _1 - 1 ,lq_l_
cd 1 1 cd
not cd -1
cd

The ¢ and d remain in the denominator.

Please return to page 173 and reconsider the problem.
2



You made a mistake in multiplication. You should study the multiplication

of

8 x 7, 8 x 9, and 7 x 9

Please return to page 160‘ and try question 1 again.

You made a mistake in applying the rule for the quotient of powers.

To refresh your memory, note that

Please return to page 193 and try question 12 again.
2
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1

It is necessary to remind you that a variable written without a visible
exponent means that the variable has the exponent 1

Thus, for example,

Please return to page 185 and try question 5 again.

Checlt the factors of
2
P - 4p - 5
Please note that the linear factors of this trinomial must have different

signs between their terms, since -5 was obtained by multiplying unlike

signed numbers.

Please return to page 187 and try question 15 again.
2
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1
You made a careless error. Of course, you realize that you must factor
each expression before you proceed to find common factors. By what did
you divide both numerator and denominator?
Please return tc page 183 and try question 6 again.

2
167
2

Write this definition in your NOTEBOOK:
The quotient of 1 dividad by a number is the reciprocal of
that number.

Zero is the only quantity which has no reciprocal. That is, the reciprocal

of a is

[V o

: . . o
The reverse is true, the reciprocal of 7 is a.

Zero is the only quantity which has no reciprocal.

Please return to page 188 and try question 10 again.
2




One of the other letters does have the correct answer next to it.
Please reconsider your choice.

Factor carefully.

When we divide one fraction by a second fraction, we multiply the first

fraction by the reciprocal of the second fraction. Note carefully,

o'|

L]
aTT'b means as

What is the reciprocal of

(x + 3)
- 0f course, it is 1 .
(x 3)

Please return to page 189 and try question 13 again.
2
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1

As long as there is a number that can divide both numerator and denominator
of a fraction evenly, that fraction is not in lowest terms. In the choice
you made, we can for example, divide both the numerator and denominator

by m .

Please return to page 176 and try question 3 again.
n

What are the factors of

After you have decided on the factors of the trinomial, check your result
by multiplying the factors to see if their product equals the original

trinomial.

Please return to page 175 and try question 9 again.
2
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1

This is the correct arswer.

A careful analysis of this problem indicates the underlying method to be used
in all problems of multiplication of fractions.

3.5, -2 [ Factor
5 9
3 5 , — 12 [ Commutative Property
5% 2:2°2 393
3yvo2y, (&, 1,1 1 [ Associative Property
(3) (5) (“ 5 7?3
1 1 =1 1,1, 1L [ Identity; multiply
2 2 3

=1 _ _ 1

12 12

0f course, this method can be shortened by 'dividing" both numerator and
denominator by the same number that appears as a common factor of both

numers tor and denomination.
-1

FA\@R@ =
I

2 . _ 1
e
3

Please go on to guestion 2 which follows.

N
~J
o

Question 2
Calculate the prodﬁct of the fractions,
5 14
(N =GP - G |

Select the letter which labels the correct answer written in lowest terms.

7 1
tﬁi};f
35
(B) 75 (D) None of these.
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1
Very good. This is the correct answer. The correct work follows:
x2 - 3x - 10 +« x - 5 _ x2 - 3x - 10 , X~ 2
(x - 2)2 x - 2 (x - 2)2 x - 5
1 1
5 (x + 2) =2
_CJ{,___LE-—Q-) (X - 2)_()(___.::———5)
1
o x + 2
T ox - 2
Since neither (x + 2) nor (x = 2) can be factored, this
fraction cannot be reduced any further.
Please proceed to question 18 below.
171
2

Question 18

"

Apply the proper principle to express the quotient

bw + 6 ¢ 2
—8u (5w° + 3w - 2)

in lowest terms. Select the letter which labels the correct result.

4w (5w - 2)
3

3
4w (5w + 2)

(A)

(B)

3

©) T Gw = 2w + U
3
D) e ow =



This is the correct answer. The work might be done as follows:

2 9 1 1 1 1 1 1
xy . 15ahT . D W @) (3) () @ (a) () (b)
ab 202 ® @ @ (2) @) @ ® & B &)
1 1 1 1 1 1
_ 3ab
-

If you can do & bit more work mentally, it would be better to do the

problem this way:

1¢1-1 Jeash
T e ey s -4 = 3ab

g i -28)(2/;’7 bxy
1.1-1 4xy

Please proceed to question 5 below.

172
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Question 5

Apply the proper principle to express the product of

-~

in lowest terms. Select the letter which labels the correct result.

x + 7
@ =*]
x - 7
(B) v + 5
(C/y_5
va
o : (D) None of these
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1
Very good. You made the correct choice. After factoring the
numerator and the denominator of the first fraction, we get:
1 1 1
B Qp =g . Ep——1) {%EE = 1
cba
(2p—+—4) (2p—=—v) .4 _
1 1 1
We now note that the numerator and the denominator are equal.
Hence, the quotient is 1 .
Please proceed to question 7 below.
173
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Question 7

Apply the proper principle to express the product of

[~
a = b, _
Z

15 a - Ul - b

=]

in lowest terms.
Select the letter which labels the correct result.

A 3(a - b)

(®) 3 (a -~ b)

} a - b
© 3T 1)

® 3@ ¥
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We should proceed in this manner:

x2+6x+9= x2+6x+9 1 acc
— (X . 3) = 2 _.—;
X v 1 x x + 3
J et 3)(x + 3), 1 [c _
1 .
. x _* 3
X

Since ( x + 3) cannot be factored, this is in simplest form.

Therefore, this choice is correct.

Please proceed to question 14 below.

Question 14

Apply the proper principle to express the quotient

1 sy = 4
y - 16 y + 4

in lowest terms. Select the letter which labels the correct result.

1
(A)
y2 - 16
, 1
(B) ———————
(y - 4)2
1
(c)
y2 - 16

(D) None of these.
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1
Factoring first, we get:
2
3{_+4x+3’x—5=(x+3)(x+l)’(x—5)
2
x - 25 x + 3 (x + 5) (x = 5) x + 3
1 1
e Lt (x + 1) )
x + 5) (em—5) (x—+"3)
1 1
= x + 1
x + 5
Since neither (x + 1) nor (x + 5) can be factored, this answer
cannot be simplified; and this choice is correct.
Please proceed to question 9 below.
175

Question 9

Apply the proper principle to express the product of
2
y_ = 5y = 6 5, y + 3
y2 + 3y y - 6

in lowest terms. Select the letter which labels the correct result.

) 1
@
(B) L;—l
o G N G o+ b
v o+ 3y
- D) y ;‘ 1

£
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This is the correct answer.

Your work can be arranged in either of two ways:

Factor Method: OR
7 . é—-c 14 - [Fact 7 5 , 1&_ Divide both numerator
14 25 actor 14 25 & denominator by the
1 1 common factors
5 and 14
7 ¢ 2;2 s ;:g = [Rearrange factors 7 c% ® %
to form identities
u 1 5
7 7 2 5 1 ™
l’ 7’ 5 GS ' = Reduce the form
a
_— = l
a
7.1 - . .oy 2.1 Multiply the remaining
1°5 [Multiply fraction: 1°5 [;ractions.
1 7
5 5
Please go on to question 3 which follows.

Question 3
Apply the proper principle and express the product of

6m 77n

11n = 15m

in lowest terms. Select the letter which labels the correct result.

w 22

w

©
‘ v . %




[
~J
[

Did you factor first, and then attempt to divide numerator and

denominator by the same :actor? If vyou do this correctly, you will find

that one of the other choices is correct.

Please return to page 172 and try question 5 again.

We disagree.

Remember that division by a quantity means multiplication by the

reciprocal of that quantity.

b  means a'-% [ the reciprocal of b is
[

o=

Please return to page 195 and try question 19 again.
' 2

~1
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Sorry. You did not make the cozrect choice. The denominata» of th

second fraction is a trincmial square. Recall that

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

Please return to page 173 and try question 7 again.

178
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Une cf the letters does have the correct answer next to it.

Please reconsider your choice.

Plezse return to page 174 and try question 14 again.
2

e
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¥
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Ve don't agree. This chnf:e is not in lowest terms, since the
denominator of the fraction that you th:ose can be factored. Remove
the common monomizl factor.
Flease return to page 175 and try question 9 again.
2
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Your answer can be further simplified. For example, the numerator of your
answer contains the letter y raised to the fifth power, while the

denominator contains y raised to the third power.

Please continue.

Pleate return to page 193 and try question 12 again.
ey ,

O

ERIC

Aruitoxt provided by Eic:
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02

o
o~
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]
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If we were to reduce the fracticn we would write the numbers 42 and

'—l
w

15 as the product of prime factors. Ve get,

42 _ 7 x 3 x 2
15 5 x 3
1
- L .2 2
5 * x X1
1
14
)
or in other words, - could have divided-both 42 and 1% by 3 in this
14
manner,
& 14
15 5
5

Can the nume: ~r and denominator of your choice be divided by the same

number?

Please return to page 176 and try question 3 again.

2

This question requires the factoring of four expressions. Two of the
expressions are the difference of two squares and two are trinomizls that
require factoring by trial. Surely, you know how to factor the difference
of two squares. Hence, to get you started, note that the factors of

x2 + Sxy + 6y2

are x. + 3y) (x + 2y)

Please return to page 192 and try question 20 again.
2



bt
o
}—t

Very good. You made the cecrrect choice.

. 1 “hi i
The reciprocz. of 5 is 5 and the reciprocal of %' is 1 wialch 1s
3
equal t:
3

J 1 = 3

In proto-type form, we can state:
. : . 1

the reciprocal of a is 3

the reciprocal of i— is a
Please proceed to question 11 below.

181

Question 11

4pply the proper principle to find the reciprocals of

I. 7xy 1. =

Select the letter which labels the correct result.

2

7 S5a

(A) I. - II. -
2

1 a

(B) I.%&- II. 5
() I.-’% II. ~%
S5a

(D) None of these.

X
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Very good. You made the correct choice. We note thart;
2 . 2 2 -
X - 2x - 3 +« x4+ 5x - X - 2« - 3, x_ 4+ 8 + 15
= ~ 7
x? - 9 ¢ xT 4+ 8 + 15 xT - 9 x4+ 3
1 1 1
X+ 1) A—5) (e —5)
(% —m——3) (+—3) x(x——75)
1 1 1
_ o x + 1
. + 1 . .
Since cannot be reduced, this is our final answer.

Please proceed to question 17 below.

Question 17

Apply the proper principle to express the quotient:

2

X -

3x -
2)

10

b

2 G

b

(x -

in lowest terms.

x - 2
(&) x + 2
x + 5
(®) x - 5

i

N

N

()

Nofro

(D) 1

Select the letter which labels the correct result.
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1
It is necessary to factor first. Thus we have:
2 - -
x~ -~ 49 , ¥y - 5 - (x -~ Dx + 7) . (v - 3)
y4—25 x + 7 (y - 5@ + 3) (x + )
1 1 -
- & - DNt , (D) ! ir proto-type
o=y + 5) Lx—+T
1 1 this w.uld be:
1 1
. x - 7 2,8 . £ _
y + 5 ¢ d ¥
1 1
L
Therefore, this choice is correct.
Please proceed to gquestion 6 below.
182
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Question 6

Apply the proper principle to express the product of

in lowest terms. Select the lietter which lq&gls the correct wsesult.

2p - gq 2p + ¢q
(&) 2p + ¢ (©) 2p - ¢
(B) _6p - 39 (D) 1

[sAE N
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Dividing by 'the fraction

4823 means multiplying by

7z4

the reciprocal of this quantity, namely 7z4

48y3 .

Did you perform this multiplication?

Please return to page 193 and try question 12 again.

Before you decide on the factors of a given trinomial, check those
factors by multiplying them. Their product should equal the original

trinomial. You probably made your error in the factoring.

Please return to page 195 and try question 19 again.
2




1
This choice is correct. The product of
6m 77n .
1in . 15m can be written as
(ii; Ei;; EE; Eg; Associative law of
multiplication
Factoring into prime factors, we have:
6m , JIn _ (2) (3) () (A1) (m) (n) [Divide by common factors
1ln  15m (11) (3) (5) (m) (n)
1 1 1 1

(2) (B) (1) (@) ) ) [Multiply remaining factors
@) (3) 5 h ) (H) ‘
1 1 1 1

]

14
5

Note: it is not necessary to pair the
same factors as division identities

since we accomplish the same
result by division.

Please proceed to gquestion 4 below.

Question 4

Apply the proper prinziple and express the product of

xy lSazb2

5ab 28x2y2

in lowest terms. Select the letter which labels the correct result.

21ab
28xy
3ab
4xy
5ab
21xy

3azb2

4x2y2

(A)
(B)

(€)

- (D)
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1
Very good. This is the correct answer.

The work is as follows:

a - b . . 5 . a - b, 5
15 az ~ 2ab + b2 15 (a - b)a - b)
1 1
R C—) )1
A5 {a——=—bt)(a -~ b)
3 1
_ 1
" 3(a - b)

Apply the proper principle to express the product of

X + 4x + 3 ., X = 5

X ~ 25 x + 3

in lowest terms. Select the letter which labels the correct result.

x + 1 x ~- 1
@& ¥ © ¥
(B) z f ; (D) None of these.
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1
This is the correct answer. Since the reciprocal of
y = 4 4o 0¥y + 4
y + 4 y - 4
the correct work would look like this:
1 vy = 4 1 a(y + 4)
2 v -
yo - 16 y + 4 y2—16(y—4)
1
1 , (—t—8)
Yt (y -~ 4 (v - &
1
- 1
v - &y - 4
- 1
2
v - &
Please proceed to question 15 below.
187
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Question 15

Apply the proper principle. to express the quotient

pv2+49+3_';2_i_3
p2 - 4p - 5 ' P - 5

in lowest terms. Select the letter which labels the correct result.

w I © 1
P + 4 p - 1
(®) p + 3 (D) p + 1




This is the correct answer. Factoring, we have:

yz - 5y - 6 Y+ 3 _ (y - By + 1) . (y_+ 3
y2+3y y - 6 yly + 3) (y - 6)

1 1
- Ye=®) @y t+ 1), (3
y r—At—3) Ge——")

1 1

- y + 1
y

Since (y + 1) cannot be factored, this is in simplest form.

Please proceed to question 10 below.

Question 10

Apply the proper principle to find the reciprocals of

1

I. 5 I1. 3

5 3

(A) I. I II. T

1 2

(B) I. g 1I. 3
1

(C) _I. 5 II. 3

s L2

D) I. -4 II.—3




Very good. You made the correct choice. .
The division rule states:
To divide by an expression, multiply by its reciprocal.
We have:
24y5 M 48y3 - 24y%_ . lgf. Zhe reciprocal of ﬁ§z§_ is
35z ¢ 7z4 35z ’ 48y3 7z4
72
| 48y3

24 ~ 7 32 a 223
= Y J Regrouping to pair c¢ommon

24 ¢ 7y3z v 502 factors.
23
VA

10

Please proceed to question 13 below.

Question 13

Apply the proper principle to express the quotient

x2 + 6x + 9

X

—(x + 3)

in lowest terms. Select the letter which labels the correct result.

@ =3
3
(B &t 3)
(© =t
) Et2
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Sorry, you made the wrong choice. Note that the factors of

x2 - 2x - 3 are (x - 3) (x + 1)

and the factors of

5 - 9 are (x + 3) (x - 3)

Please continue.

Please return to page 197 and try question 16 again.
2

e e e e e T e s T e e e e e P s e > o — o — —

o e e e e e o o

You multiplied the two fractions instead of dividing the first fraction

by the second.

Please read the question more carefully.

Please return to page 189 and try question 13 again.
2




You must have factored

p? + 4p + 3

incorrectly. Make sure that you have the correct factors by multiplying

them. Their product should equal the given trinomial.

Please return to page 187 and try question 15 again.
2

We disagree. It is necessary to factor completely and then to divide both
numerator and denominator by the same factor. You have made an error

somewhere. To factor

5w2 + 3w - 2 use the form:

Please return to page 171 and try question 18 again.
2



Very good. You made the correct choice.

We have:
2x2—5x+2ox2—4x+4=2x2—5x+29 9
12 ’ 9 12 x2 - 4x + 4
1 3
(2 - 1) (x~8) g
i (x - 2) (x——2)
4 1
- 3(2x - 1)
4(x -~ 2)
Please proceed to question 20 below.
192
2
Question 20
Apply the proper principle to express the quotient
x2 + S5xy + 6y2 ° x2 - 9y2
2 2 o 2 2
x - y X - Zxy -~ 3y

in lowest terms. Select the letter 'which labels the correct result.

x 3y X + 6y
(&) x - 3y (© x + 3y
(B) x + 2y (D) X by
X - y x - 3y




Very good. You made the correct choice. The reciprocal of

7 is 1
Xy 7xy
and the reciprocal of
s, al
a2 5b

Please proceed to question 12 below.

Question 12

Apply the proper principle to express the quotient

24X5 e 48z3
35z 7z4

in lowest terms. Select the letter which labels the correct result.

(a) *LZ

() L2

(©) y Z_

o X

=
\D
W
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We disagree. It appears that you made a mistake in factoring.
Did you check by multiplying your factors to see if the result is the

original expression? Remember that
x - 22

means that (x - 2) 1is multiplied by (x - 2)

Please return to page 182 and try question 17 again.

2

194
2
We don't agree.
The guotient

y -~ 4

y + 4
does mnot equal -1
You cannot cancel the y's . A fraction can be simplified only by

dividing numerator and denominator by the same factor .

Please retorn to page- 174 and try qhestion 14 again.




Since division by a quantity means multiplication by the reciprocal of

that quantity, we have:

6w + 6 N

8w ¢

(502

+ 3w -

Therefore, this choice is correct.

Please proceed to question

19 below.

Question 19

bw + 6 1
P2

8w Sw + 3w -~ 2
3 1
BGar—i) 1

Bw (5w - 2)(w—m—1)

4 1
3
Gbw(Sw - 2)

195

Apply the proper principle to express the quotient

in lowest terms.

2

2

2x - S5 + 2 « x - b4x + 4
12 N 9
Select the letter which labels the correct result.
Gbix - 2) 3(2x + 1)
B 3o - D © Tx -2
3(2x - 1) 32x° - 5x + 2)
4(x - 2)
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What were T

x2 + 6x + 9 ?

Didn't you notice that this is a trinomial square?
Apply the principle that the factors of

' 2
a2 + 2ab + b

are (a + b) (a + b)

Please return to page 189 and try question 13 again.

e e e e o o o > e £ o 7 ot 7 7 i 7 e o P o T s s et S B ot oy S S e =t et P S et A St S s S S S P Pt P . St Y T . P P 4 e o S S o i ot

You can't drop your attention at any time.
You evidently thought that
2 2
x + 5xy + 6y = (x + 6y) (x -y)
When you check this by multiplying, you will get
' 2
x2 + 5xy - 6y

Now be careful.

Please return to page 192 and try this problem again.
2
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1
The first step is to change to multiplication; then we factor, getting:
2 . . 2
P + 4p + 3 + p 3 - p + 4p + 3 p - 5
p2 - 4p - 5 ' 5 p2 - 4p -5 p + 3
1 1 1
_ R (pt L) (pa5)
e D) a3
1 1 1
= 1
1
= 1
Therefore, this choice is correct.
Please proceed to question 16 below.
197
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Question 16

Apply the proper principle to express the quotient

. x2 + 5x
X - 9 x2 + 8x + 15

=
1
N
=
1
w

in lowest terms. Select the letter which labels the correct result.

(A) X : 3 ) X ; 1
(x + 3N + 1) x + 1
(8) x(x - 3) () X
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Sorry. You made the wrong choice. The denominator of the first fraction

is the difference of two squares. Recall that

a2 - b2 = (a 4+ b) (a - b)

Please return to page 174 and try question 14 again.

T T T T T o T e o o e e e e e e e el e e e e e e e e e e e+ e s e e e et e o e e S . e e o e o e e o et e e

Division by
2
Gw” + 3w - 2)
means multiplying by the reciprocal of this expression; namely,

1
5w2 + 3w - 2

Check the factors of this carefully.

Please return to page 171 and try question 18 again.
2
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Very good. You made the correct choice. Here is how this problem'can
be done:
x2 + S5xy + Qyz » EE‘ 9X2 ~ x2 + 5xy + §y2 . x2 - 2xy - 312
2 2 . 2 2 2 2 2 2
X -y P 2xy - 3y X -y x - 9y
1 1 1

(e3y) (x + 2y) | Le—3y) (x—b—3)
(it—3) (x = y) (Ge—3y) (x—3%)
1 1 1

. X+ 2y
x -y

You have now finished this segment. Hand in your PUNCH C:iRD.

You should have entered in yn: NOTEBOOK the following defZnitions and
rules:
(1) The product of two or mo.: algebraic fractions is a fract:on whose

numerator is the product of the numerators, and whose denominator

. ac
d  bd

, . a
is the product of the denominators. 5

(2) When algebraic fractions are multiplied, factoring is used to make

Lt possible to divide the numerator and denominator by identical

ab b

faczors, thus reducing the final result. s =

(3) The reciprocal of %- is %’ .

(4) Dividing by a number is equivalent to multiplying by the reciprocal
a b '

of that number. R - = = R -—
_ b a

You should now complete ASSIGNMENT 10 , problems 16-20 in preparation for
the test on Volume 10 .

\‘1‘ X




1/16/70
PROGRAMMED MATHEMATICS CONTINUUM ERRATA SHEET ttach to
ALGEBRA - LEVEL ONE VOLUME 10 Back Cover

To the users of this book

Computer analysis of the szudent's performance in his progress through

this book will have as one of its purposes the collection of data indicating
the need for revision of the material presented. Certain typographical errors
already exist and will also be corrected. Listed below are misprints that will

affect the mathematics of the problems. Make a careful correction of each
zisprint as follows:

CHECK WHEN
PAGE MISPRINT CORRECTION CORRECTION
MADE
48 «++. question 10 ....question 2
2
136

Question number omitted Question &

124 SPECTIAL INSERT



