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In this LAP: you will 7Jd glven
A.

at:zdy ...)f this .iubject of sets, itaclu... The
.basic notation- associated with sets. Other'

concepts you will study are subsets, ecr.1411.t,v

and matching sets, operations on setp, iirtnfinit.e;)
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4

4:S

C/

ti



,

Section

1,

\e;

BEHAVIORA1J., OBJTXTIVES : c mVn dltc y

of study, 501. ,.! o

,

C-lv,sr)- any set stated in WC: 1: :7,,

it;, in. set notation.

2. Gi v::.n any set ,writtc,r.. in tr:f.. a.-- on& .Tie
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Given a particulo.r 9 at, and a list of e.'..Errierkt.11, 7?ac

which are elemene of that set hich are not.
A

. iimy s , tar11 which' al.'e nf- I to and via re.
fini :4;e.

rule for a set. (1escri:pt.,4,,fe, for1.11.)
whether or no-t the result is -the empty set' - 0, IA..

\

Given a list of .numbers b name th 03 e
are prime & those at are co..irpco

Given any two sets,, d note whether oz' not true e.r-3

matching sets (one to one c.-6r3eeporer:cc,h-
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Objective 1

Yan'atta, read pp. 8-'12, Ex. 1 pa.ge l'..

Wichols, read pp. 1-3,.Ex. 6 page .dnd., ftv.:,:. '.?7..

'Wol.lensak tape C-3451 1ntroduaicin Co Nets
k

t

Objectives 2,3
.1 1

.
.

Dolciani, read pp. 10-14,. Ex 1` -6 iandr:/(-..., ev , (, .; c.4 'zi :_!

13,' 16 written ('roster only) Te.g. 14 .

'

Cbjectives 4,5,

Payro, reai page, i-4 and the 2 (.;,-,f;rij..)r_ (;ri. 1-....:(s!e , l......1,- ;.:,;,: :.;!--

pages 4-6L
Nichols, rad pages 1-3, Ex..1-4, 6, 9-1.1 pa,;,F:, :: i-oi.:. 1

Dolciani., read page 13-1,i E;,. 2-12. ev'r: .N.i ;.il: ros,,, .'ale 14;.
18,19, silage 27

.,..

'Wooton, read pap. 16-12, ex. .31-36 'page i!=,...

Pearson-, read pages 14.4, Ex. 1-10 al id 38-40 pac;es 4-i: ...

introduction to Sets, frames,11.7
W6TTEiarIMIO,7Prim NJIbers

Objective 7

" Payne, read prOblams 16, 17 on page , Ex. 15,
Nichols, 'read 4-6, Ex. 2-6 page 5
Wollensak. C-3010, Prime Number's

Objective 8

Payne, read pages 12-14, 'Ex. 14,15 pages 15, 16
Ntchols, read pages 7 8, Ex. 1opage8W9
Dolciani, read pages 13-14 Ex. 9-16 and*pa9 14

WOoton, read pages 20-23, Ex. 27,28 page 25
Introduction to Sets frames 226-255
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Colora TV is base-0. 2r. Z;,'e idea that there. are three primary
.cc.)11.c.,rel,, each und then blended in
yolzr t tiz,.1 s. Vent? (5..! agram. of the three
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FeATI6N1-11.E (The-i.;Ay s Purpose)
, . ., .. ;
, ., .

Mathematics can be\ thought of as a game in which you perform" moves
by specific rules. For `example:..

WHAT NUMBER '17,c7 4 + 3 x4 5?

You may work it out this way: 5

4 -+ 3\ x 5 Q35

'or yoU.maY,,b.r:npute it this way :.
. .

3 x 5 15 and '4 + 1,5 19
: . 4S:f

As you can see -there are two possible answers! !
0

Obviously, both ways cannot be correct bec'ause

35 is not equal to-491 The expression 4. + 3' x 5

must have only one meaning! 'It Is customary to

use pa-rentheses , are mathematical punctu-
:

ation marks; to make the meaning of such phrases

In this LAP you will not only learn bc.ts parentheses

are used but.also about the 'corder of operations!! -
that is' the order in which certain operations ark

to be performed. Though you ha.ve studied the

properties of operations in the past, you will review

them again because of their importance in

learning mathematics,

..0



'Behavioral 0. ect es
,7

Upon completion of Four prescribed cour;;e of study, you will be able to:

1. Write the simplest name for any numerical expres sion which invol' the use of grouping symbol9 and order of operation.
2. Given any mathematical sentence, identify which of the following\ properties (if any) are being illustrated.'

a) The Commutative Property of Addition ( C-PA)
b) The Commutative Property of Multiplication ( CPM )

4) The Associative Property of Addition ( ApA)
) The Associative Property, of Multiplicattn (APM)

e) "Symmetric Property of :quality" ( SF'E ) I.

f) "Distributive Property of Multiplication over ,Addition" ( DPM.A.)
3. Given any set, determine if it is closed with respect to ci givenoperation 141

1+ Given any mathematical sentence identify which of these properties( if any) are being, illustrated.

e*

a) 'Multiplicative identity

. .b) Property of one' for Division ( P1 D)'
c) t Additive identity

d) Property of zero for Multiplication ( P2M)

5. .Given any Mathematical .sentence, identify which of the following properties
is being illustrated:

a. multiplicitive inverse
b. additive inverse

6. Given any mathematical sentence involving one operation, write an equiva-lent sentence using the inverse operation'.

7. Given any word phrase, of the type in Appendix I, translate it into an -

1equivalent mathematical phrase.

8. Correctly write a mathematical sentence of hewould be used to solve a given word problem.

16 .

type

'

in Appendix II.-arrich

5



RESOURCES

NOTE: (EOL means every other letter.)

Objective 1

Vanatta, read pp. 47-48, Ex. 1 -4 page 47.
Dolciani, read. p. 23,Ex. 18-20, 30-34 page24.
Nichols,,read pp. 31-33, Ex. 1-25 odd pages 33-34; 2 EOL page 37.

\Payne, read page 18, Ex. 1-5 page 18.
,

Wooton, read pp. 1046i'Ex. 1-10, 25-32 pages 13-14; 1-10 odd, 17-529
odd pages 15 -16;. 1-10 page 51.

.

_

Pearson, read pages 52-59, Ex. 1-25 odd page 55; 1-3 EAL pages 56-57;
1-5 EOL page 58.

Objective 2

Vanatta, read pp. 27-33; Ex. 2, 7, 10 page 29; 13, 18, 19, 24 page
-34i 14, 15 page 37; 14-page 30; 6, 20 page 34.

Dolciani, read page 69, 73=76; Ex. 1-26 page 74; 15, 16 pages 100-101;
.1, 6, 7 page 70; 2 page 98.

Aidhols, read pages 34-37, 40-46;'Ex. 1 page 37; 1 EOL, 2 pages 40-41;
1, 2 EOL, 3 ,pages 42-43.

.Payne, read pages 31-38, Ex. 1, 3 page 33; 1-51'odd pages 35 -37..
Wooton, read pages 48-52, 55-59, 71 -76; Ex. 11-28 pages 50-51; 1-6, 7-

23.,odd pages ;,57 -58,

Pearson, read pp. 139-145, 166-169; Ex; 1-14 pages 141-142; 1-3, 410L,
5, 6 pages 144-145; 1-4 EOL, 5-7 pages 168 -169.

,Wollensak C-3453 The-ConinutativeProperty
. C-3454 The Associative Property

C-3455 The Distributive Property

Objective 3

Dolciani, read pages 70-71, Ex. 1-14 oral p. 7 1-12 written page 73. .Nichols, read -pages 37-39, Ex. odds,page 39; 4 a,' c, e page 51; 8
. (state why or why not) page 53.

Payne, read page 31; Ex. 62-73'pages 37-38.
Wooton, read page 47, Ex. 1-10 pages0-50.
PearsOn, read .pages 135-137, Ex. 1-12 pages 136-137.
Wollensak C-3456 The Closure Property

Objective 4,
2

Vanatta, ead page 27 and study-2-5', page, 28 study 2-5; Ex. 1, 4, 8,
9 page 29; 12, 13 page 30; 15-17, 21, 22 page 34; 17-19 page 37.

Dolciani, read pages.77, 121, 138; Ex. 33-42 page 141; 1-10, oral page.
122.

Pearson, read pages 162-166, 178-186, 204; Ex. 1, 2 EOL, 3, 5 -7 EOL,
9 page's 164-166; 2 a, b, g, 5 a-h, page 165, 3 a -e, 4 a-d,

. g-i page 296.

,

,4

. Wollensak'C-3459 Identity Element-
'C-3451 The Inverse Element



: RESOURCES (cont')

Objective 6

Nichols, read page 46-48, Ex. 1-3'EOL pages 47-48.

Objective 7

Dolciani, read 51, Ex. 1-22 pages 52-53; 1-25 even page 54; 3,
6,'13; 14 page 55.

Nichols, read pages 4S-49, Ex. 1-21 page 49.
Wooton, Ex. 11-24 page 13; 11-16 page 16.
Pearson,,read pages,145-147, Ex. 10-13 page 147:

* Appendix.I

Objective 8

Vanatta, read pages 154-156, Ex. 1-10, 12r15 pages 156-157.
Dolciani, reed pdges 57-58, Ex. (write equation only) 1-14 odd

#ages 57-58; 1-14'page 18.
Payne: read pages 65-66, Ex. 21-23 pages 65-66,
Wooton, read pages 29-33, Ex. 31-38 page 33 (equation only).
.Pearson, read pages 157-159, EX% (write equattons only) 1-19 odd,

pages 158:459; 5-15 odd pages 176 -177.
* appendix II -

Wllensak C-3801 Open Phrase, Open Sentence
C-3803 Open Sentence: Solution
C-3809 Reading Written Problems

Games

Equations by Layman Allen

* required

el

I
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. - APPENDIX I

1 the cost. of n. pencils at 3 cents each?
. -

'2; What Is the cost of x articles at y dollars each?'

3. How far can a .boy run in h hburs at` the rate of 6 miles per
hour? . . .

4v. The sum of two numbers Is 7 and' one of them is x; what
Is the ',other numb6r? .- .

5. Represent. in. terms of x- two numbers that have the ratio 3:4.

6. If x represents the sum of two numbers and one Of them is
5, what Is the other?

That is the total weight of .n bays w'eighing y pounds each?

8. The. sum of two numbers is xk'd.nd one, of .the numbers is 5.
What is the other num5er?

9. How many cents are there in d dollars?

10. Maryis -n years old now.' How old was she 3 years ago?

11. How many -inches are there in x feet and five Inches?

12. A man had x dolfars and spent. y dollars. How much. did he
. have left?

13. If n represents a certain number, represent the next larger
consecutive number.

14. A parcel weighs t pounds and a smaller par-del weighs 2
as much. What . is the ,i,,yeight of the smaller parcel? . 3

15. What is the average weight of two boys who weigh. x pounds
and y pounds each respectiVely?

16. How much salt remains when x pounds have been used from, --a bag containing a ..,-pounds? -. .

square17, What is the perimeter of a squre one side of;--which, is s?

18, The difference between two numbers Is 2 and the smaller
number Is n. What is the other . number?'
One part of t is id. What' Is the" other part?19.

(), Elizab is age is now 7 years.' How old will she be In n years
21. x = 5y. Upon what does the value of x: depend?

22. What Is the perimeter of a triangle whose. sides ,are a, b, and c?
23. What Is the perimeter of a rectangle whoe lenegth is 1 -and

whose width is w?

24, What Is the area of a rectangle, whose base Is b and whose
height is h? tt25,. How many inches are there In y yards, f feet, and 1 inches?

_ 19
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Write the mathematical sentence which would be used to solve *each
word problem.

1. Five times a certain number is .105.
7.2. The'greater of two numbers is twice, the smalletr and their

sum is 48:

3, Mary pis 5 times as old as her brother and their combined agestotal 18 years.
,..

One number Is 1+ times another and their diffenence, is 24.
" v '_,

. 4 - '\1

-

.... .

5. 'man walks 6 hours at 'i-1. certain' rate and the.n proceeds ...'
hoUrs at twice his fc.Irtr,er rite. if he walked.24 miles

In all, ('at What rate did 'hi.: start walking?. .. . ..
.11 ii . . -

I ,The ;length Of a rectangle .is three time.!s- its width and its
iperimeter is 56 feet. i ,

LI' .- .) : , ,- A
. .

The sum of three numbers is 56. The ' second number is. j
times the first and .the third number 'is if ,times the , first.

7..

What are the .numbers?

8. The gum of the three angles of _any'tria.ngle t 180 degrees,
In a Certain triangle ASO, angl' A Is twice as large as'
angle C and angle B Is three. times as large as angle A.

9. Two numbers have the ratio.. 5:6and their sum is 88.. Find
the numbers,

. 10.* Separate 92 /into-two parts such that one part is three times
the other.

11, One number is three :times another. 'Six times the larger di-
minished, by twice the smaller is 48. '

12. When a quartof cream .cost,foiir times as much as a quart
of. milli, 5 quarts of milk' and 3 ,quarts of cream cost $2.72,
what is the_ cost of eacIti..)per quart?

-.'
Applications... , .

..,
. 4

1. If you mix 4 grams of salt and 84 grams of clater, what percent
;.1of the total solution Is Salt?

. .
y

. .

Compound X Is composed Of elements Y and Z in the ratio of 3:2.
If' you had 50 gramS of element Y., how many grams of element Z
would you need to utilize all' of Y into illaking compound X?

). -. .; 6
i -

. 20 0 ' 't



Self - Evaluation: Test

Behavioral Ob) ectiy.es

I. Write the simplest answer for each of the following:
1 .56 2 x 3;
2. 3)(3 + 9) + 3 1(5 -

15 - 3 x 2+ -(18 ,- 5) , 5

I..

2

4 I. 2 + 5 3 14.1

5. 5 0 4 - 2 2

6. 15 (2), 111 7

7. 4 x...C18 E5 4 + (15 3 .x

8. 28 2.- x 6 3 +

9. (7 + 5)2 - 6
10. -7x e - 6

-II. For each given sentence, write the name of the property
illustrated. (Use abi ireviiitions such as CPA, etc..)

(2.

ti

4?

(46 4-'21) 7 - 46+ (21. + 7-)
1..

.12. 16 -(.5 +-7) z-; (.3 + 7) 16

13. 4 (7',+ 13) = 4 (13 7-) _
Is

14. 15 (6 2) = (15 6) 2

,i5.. C If a. + b = c then c = a + b
16...4 c.ix .+ 12. 5) 3 = + +.5)
17. ax + ay = (x + y) .

III. EAch of. the following statements is either true or false.

C

I

18. The set fo, is closed under multiplication.
19. The set o'f odd natural numbers is closed under the

operation of multiplying by the factor 2.
P

20. The, set of even natural numbers is closed under
addition.

21. The set 11
' ' 6' 8' is closed under addition..

(2
22. The set of all prime numbers is closed under

addlition,

7



6.

0. . .,,.
. , ./V. L',..»-! ?tn.1: i-D.r,,,,...:,,Jitorio.i.: .;itc. thr.ikame Of.'the propertyilillstrit.-:..1 . L...L.:, ..-1.4.:-... i :i:r-:::: .::Ii...1.,:',as Pl. Tv's etc ..)

,

. ---,:-..-- ..
., .

.,...
.23. If 3 +...,..7 4

7
ri:.tirn 1, a »z:ini-al.n.umber .. .\ 214. y (5.: -. Li ) --..- y

o\ 5
,.. .

. .25.. _ ( x x) :.. 0- -- .(\ 26, x + 0 ,., x ,

....,...T,\ 27%. 7 4. O. F 7
,,

.. .

-284 6 1 ,- 1.-
,

.7-\; For each statement, write a correct related roblem. tic using the, inverse, operAtion. .

)... 111' 1; T . r,13 4 ,

1.4

.
3()\' .15 :+,.E.:- 3 ,

, ,
4.,

.3.1.1.. : 51 7*?? --- 1.7
15 * 7 , 3 a ,32. - .; - ' -23 fi 4

7 VI. For each phrase write a ccrvect mat1;eMatical'phrabe..0. .

33.. The s..11-,-.. of four times n and 7.
3h. 15m d9c.:eased by one--half
35. our y .iivid.ed by the sum and

....36. The quotient of seven x and fifteen. ,

37. Thre.,:-: tines they difference of 2 and.q.
33. The proluct of 5 and x increased by t.

. ..39. Seven less than four. p.
40. F.Our times the sum of n and 7.

VII. Translate each word sentenze into an equivalerit openmathematical sentence; (Do not solve) :

The difference of three times a .numbeT. (w) and six is thenurnb.r-r increased
42. The quotient of seven and the sun of a number (x) andeicht plus five is twenty- titre...
43. Cne-fift.h of. a certain .manis lifetime ( y) spent in childhood,plus one-third of -his, life served In the armed. services,totalS the eight years he T.Insted as a bum and the two-

,

fifths his life as a missic-nary.
c, 5 VIII. For. each given sentence, i,rite the name of the property illustrated.

.

44. 2 il = 1 47. (-7) 4. 7 = 0
45. 6 +, (-6) i* 0 48. 8' 1 = 1

82 3 ,
V' la ..

,
.

46.
5.

.,



`ADVANCED SVAIP1
t

I

'.
1. Dolciani, ModernAlgebra, Page 90 nos. 2,1- 31. :(Work at lese'si4, problems)

2. Dolciani,. Modern Algebra, page 95 nos.. (Work at lebs,t. 4 problems)'

3. .Dolciani, Modern School Mathematics,',.page'52s.hos. 17 -20. (Work all
. problems) .

N

I

.

4. Research the concept of field -.Select a system of'huMbers and determineif the system iSa field. Write a report on your findings, giving
reasons for your conc3usions,

'5. Prepare a bulletin board showing.a)1 the properties-and their relation-
ships to thi.follooing sets of numb=n-s: naturals, wholes, integers,
and ratidnals.

O

-"\

23,

9
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Vanatta, Glen D. and Goudwin, A.
Modern Course, Charles E. meuil

2. Dolciani, Mary D., Bermpn, Simon
Modern Algebra, Book 1, Houghton

3.

4.

.

Wilson, Algebra One A
I iAdilishing Co., 1966.

L., and Freilich, Julius,
Mifflin Co., 1965. 4

Nichols, Eugf,ne D. , Modern Elementary Algebra, Holt, Rinehartand Winston Inc . 1965 .

Pearson -Fiel6n and .4111Bil , Frank 13. Modern Algebra A.Logical Approach, 'Ginn .and Company, 1964
Papua,. Joseph Pl. 24inlboni Floyd F. , Lankford, Jr. , Francis G.Algebra ant, Fl4rtonrt, Brace. and World Inc., 1969.

6.
Elolaini Mary Fl Wooton., William, .,E3eckenbacli, 'Edwin F.Jurgensen, day ,D,onne.fly , Alfred j. Modern E54211001 Mathematics-Alge bra 1, Houghton; Mifflin Company, 19674

7. Wollensak Teaching Tapes

ollensak C-3453 The commutative Propsrt y
C -3454 .fl Associative property

,,C-3455 The Distributive Property

C-3456 The. .Closure Properly
C-3459 Identity .Element
C-345.1 The Inverse Element.
.0 -3801° Open Phrase, Open Sentence
C-3803. Open Sentence; Sclution.
C-3809 Reading rittcl. Problems

8. Equations by Layman Allen

O
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RATIONALE: t

e

an

You have studied many, sets .of. numbers through your mathematical

career. The. first set you discussed was the set of "NATURAL NU-M-
;

F3ERS" (1., 2, 3, . . .). You then added zero and the set became,

the "WHOLE_ NUMREF?.S", after which you extended the set to include

additive inverses and the set be6ame the "INTEGERS". When *you 1

, many added the multiplicative inverses and arrived at the "RATIONAL"
. ,

num.bers, itappeaed as though you were finished." ,

. i

. ,
1

In this LAP you will extend.the set of "RATIONAL" numbers. We will'

call the numbers that we ADD,. the' "IRRATIONAL" numbers. The
I.
I

ik\set then becomes the "REAL" number \system.. Once you -have at Your
;...-,. .

i , ..

disposal knowledge of the complete set of% REAL, numbers' will hp

equipped to investigate the basic concepts of elementary Algebras

0



SECTION 1-

Behavioral Objective

After -having completed your prescribed course of study, you will be
able to:

1. Write or identify the definiEion of the sets.of natural numbers,
whole numbers, integers, rational numbers, irrationalnumbers,
and real numbers.

2. Given any number, determine if it is a member of the set o

a. natural numbers

b, whole numbers
c. integers
d. r4tional numbers.'.

e. irrational numbers
1, real numbers

3. Liven any statement involving relationships among the sets of
natural, whole, integer, rational, irrational, and real numbers,

determine if it is true or false.

4. Determine if each of the sets of natural, whole, integer, and
rational numbers is a field. If a set is not a field, state
the properties that do pot apply. Appendix I will be completed
anal turned in to the .teacher.

5. Given a:pair of integers a and b,, determine whether a < b, a =
ora >b.

6. Given twcoor more rational numbers, compute their sum, difference;
quotient; and/or product.

RESOURCES

I. Reading and Problems. NOTE: EOL means every other letter.

1. Vanatta, Algebra One, #1, 22,.80-82, Ex. 1-5 83: = #2,

pp. 79-83, Ex. 14 p. 84: #3, pp. 79-83, .Ex. 13 p. 83: #4,

pp. 28-29, 85, Ex. 2,3,5 p. 86: #5 #6 pp.. 90-1.06, Ex. 1-13

pp. 92- 93,.1 -24, p. 95, 1-16,p. 99, 1-20 odd (bottom) p. 100-101,
1-26 p. 104, 1-18 p. 106, 21-25 p. 107.

2. Dolciani, Modern Algebra, Book 1, #1,2,3,4;5 #6 pp. 125-126,
128-134 133-155, 138- 140,.Ex. 1-16 p: 126, 1 -12p. 130, 1.11 p. 135,"

1-12,p. 140, -1-8 p. 141.

3. Nichol, Modern Elementary Algebra, #1,2,3. #4 pp. 104-105,
Ex. 1-3 p. 105: #5 'pp. 55-59, Ex. 1-5 EOL pp. 59-61, 1-2 EOL p. 62:

- #6 pp. 62-63, 85 -88, 92-94, 96-98, Ex. 1-2 EOL p. 64 -65, 6 a - n
p. 68, 3a-z p..89, 1 a-y p. 95, 2 all. p.

4. Dolciani, Modern School Mathematics, Algebra I, fa pp. 22, 316,
425, Ex. : #2,3,4 r #5 pp. 5 -8, Ex. 1-49 odd 'pp. 9-10: 416,

28

b
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(

RESOURCESUont!)

5. Payne, Algebra One, #1 pp. 2, 52-54, Ex. #2 pp. 52-54,
Ex. 1-12 p. 54, 1-15, 32-41 #3 pp 2-54, Ex. 13-20,p. 54,
16-30 p. 55:,14431111' 535 8, Ex. #5 pp. 56-57, Ex. 1-61 odd
p0-. 57-158: #6 pp.,§6- 3 -74, 75-7.7,6 79-80, 82-83, Ex'. 1-51 even
p. 69, 1-344). 74, 1 -3' pp. 77-78, 10-2 p. 81, 1-12 p. 83.

: #5 pp. 37-3&,,
6, Pearson, Modern Algebra), Book One, #1,2,3,4

1-6 EOL pp. 38-39: #6 .

7. Arithmetic of Directed Numbers; A
4

Programmed unit, #6.

.8. Supplementary LAPs-Integers, Rational Numbers, D. Evans; Ninety
Six High School.

.

II. Audio

Wollensak C-3458 The Real Number System
C-3331 Directed Numbers: Additi.on
C-3332 Directed Numbers: Subtraction
Cr3333 Directed Numbers: Multiplication
C-3334 .Directed Numbers: Division

III. Visual filmstrips

.Comparing Fractions: Adding and Subtracting
.1

Multiplying' Fractions

"Multiplication of Signed'Numbers

Dividing Fractions

IV. Games

The Conversion Game by EVans

Equations 1Sy Layman Allen

Crossword Puzzle - "A Short Review of Fractions"
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a

SET. !:EVALUATION 1

G

Write the tiltion or set for each of the following:

J

. 'atural numbers

-2. whore, numbers

3. integers

4. rational numbers-.

5. irrational numbers.

6- real numbers

I

E,

I
.

. Identify the following i.uMters as elements of naturals (N), wholes (W),
.

integers (I), rationals (Q), irrationals (Z), or Reels (R). List
all. the sets that contain each number.

t

7. 28

8.. 79--

3
9. 7.

10. IT

.010010001,..

13. 0

14.

15.

3 III. True False.

"16. The natural numbers are a subset of the whole numbers.

17. The integers are a subset of the natural numbers.

18. The whole numbers are a. subset of. the

19. The rational numbeis contain the integers and the fractions.

20. The natural numbers are a subset of the rational numbs

21. The integers are not a subset of the rational numbers.



3 IV. True or False.

e

N = set of natural numbers
W set of whole numbers
I = set of integers
Q = set of rational numbers'
Z = set of irrational numbers
R = set of real numbers

ti

Self-Evaluation (cont') .

22. Q C R

23. Q U Z =.R

24. W C N ,

25. Z C R

'26. N C R

4

Cz

e

4 ' V.' Is .each 9f the following sets a field?' If no, write the properties
necessary to make it a field.

integers

27. whole.numbers
.

. .

29. natural numberi

30, rational numbers

6

VI. In each blank write. <, >,
,,

or = to make. a 'true statement.

31. ..7 2 36. -2 2

32.* -10 5 37. 3 5 -15

33. 0 18 38. -5 3

34. 8 + 1 9 . 39: -7 -9

35. 0 -17 40. 10 -10
4. .

§ VII.. Work the following:

_2
41. --5 +

_4
=

2 4
42.-

43.--i
2

I

6 , 3 .

44. + 4



4
45:

3
46. -7' -1:7;

a. 47.
3
4

1 . 2
48. 6

49. k
.

2 4
50. 5 5

51. -8 x -7

52. 9.+ -3

53. -6 - 9

541 28 + -7

55. -18 + -9

56. 36

57. -6 + -12

58.

59. -18 - -2

60. 12 + -13

Self- Evaluation (cont')

O

32
6
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SECTION'2

Behavioral Objective:

After having completed your prescribed
able to:

Coutse of study, you will be

.-
a

^7. Givep any rational number of the form , express it. in
I form and etete, whether it is a terminating or repeating decimal.

Given any'rational number expressed in decimal form; Write it
in the form a where a.is a whole/number and b is a natural-number.

9.. .Given ally spair oft rational number, name the number midway
between them.

10: Given any word phrase like the ones in Appendix I, translate it
into an equivalent mathematic4 phrase.

,
RESOURCES

I. Reading, and Problems.

1. Vanatte, Algebra One, #7,8,9,10

,

2. Dolciani, Modern Algebra;'#7,pp. 400-402, Ex. 1-12 even p. 403:
#8 pp, 400-402,Ex. 13-20 p. 403: #9, p. 398, Ex. 15-20 p.
#10 .

3. Nichols, Modern-Elementary Algebra., #7 pp. 30-31, 65-77, Ex.. 1-
4, 5-6 EOL, p. 67-78: :#8 pp. 68-7D, 1-2 EOL P. 70:49 P. 71,
Ex. 1 p: 73: 4110 p. 79, Ex.' 1-19,pp- 79-80.

4.. Dolciani, Modern School. Mathematics, Algebra I, #7 pp. 422-423,
Ex. J-8 p. 426: #8 pp. 424-425, Ex. 9-19 Odd p. 426: 419 'p. 2,

Ex. 2.1-22 p. 3, 19 -22 p..115: #10 p. 10, Ex. 11-23 odd p. 13,
31 -38. p. 33.

5. Payne; Algebra One, #7 p. 30, Ex. : #8 p. 30 Ex. 64-69 p. 30:
#9 : #10 p. 128, Ex. 1-35 odd pp. 128-130.

6. Pearson., Modern Algebra; Book One,
#8 pp. 268-269, Ex. #9 pp. 35-36, Ex. 1-4 p. 36: #10 p. 145,
Ex. 10, 12-14 p. 147.

II. Audio

Wollensak C-3801 Open Phrase, Open. Sentence
.

sir

7



/ APPENDIX
i

word_,. IN THIS SECTION you will rearn to translate from a
phrase to a mathem'atical expreseithl.' This will help you When
you lettersolve 'Noised problems. You are to fill EACH blank

'below kKith. a mathematical expression.- YOU ARE NOT TO DO
ANY COMPUTING. (The first two problems have been com-
pleted for you as examples.)

4:

1. The sum of 3 and the product of 2 and 6 is
( You should not :write 15,;,or 3 + 12, since
that requires computingli)

2. Three more than the square of x is
'flfg)

3. The sum,,,of 5 and 9 is

4. The sum of =2' and -6 Is

5.. The sum.of 17 and x is

6.1 .5 more than 7.1s

7. 18 increased by 12 is
.

8. x more than 10 is

:9. 3 more than. x Is
. .

10. The ,sum of 2x and 5 4: '3x la

.11. 5 t increased by 5 -. x is

12.

13.

14.

15.

17.

The square of the'sumof `3'and 4 is

The sum, of the Squares of 3, and 4 is

The square of the sum of 2x and 32 Is

The sum of the squares .of 5 and m is
. .

tithes -97.s. x

Thra square cf t.11(.. pr'odi3.0: of 3 and x. is

*.itottnni: 6f. -.1.7 b 6



.

t

20. - The square of .the opposite of 5 -is
. ,

21. The. opPosite of. the square of 5 is
,

i22. The square of the opposite of x s
,

The ,opposite of the square x is

24. Monday and. are consecutive days of the ...week.

25. Tuesday, and Thursday are consecutive dais
of the week.

,
. :

26. 1, 23, -62, and -14 are integers. -15,, -16, -17,
and -19 are consecutive integers.

. . .
,P

..

27. If x is an integer, then x, x + 1, and are
consecutive integers.

28. If y is an integer, then - .2, y 4 1, Y,
and ,+ 3 are consecutive integers.

29. If t is an integer, then 3 t is
Also, 3t, 3t + 1, ,

secutive integers.

.30. -3; Ci, 5, 7, and 212 are integers. -8, 0, 2,16",. -40,
and 18 are even integers. If k is an even integer, then
k + 8 is an integer. 181 20, , and
24 are consecutive even integers. If x is an even 'integer,
x and . are consecutive even integers. If t is
an even integer, then t - 2, t, t + 2, t and
t +.6 are consecutive even integers.

an integer.
. and 3t + 4 are con-

31. 7 an odd integer. 3, 5, 7, and 1'1 are con-
secutive odd integers.

32. If m is an odd inteter, then m and are con- .'
secutive odd, integers.

33. . If rii an odd integer, then r, r + 2, , and
r..+ 6 are .cqnsecutive odd integers.

?

34. The average .of 6 and 4 is

The,,average of 5, 82, 16, 93, and 74 is:.,
The averag Of , 6, and .,a. is :

r.

i



SELF-EVALUATION' 2

7 I. Express the:following fractions as dpcimals and state if they are
repeating or terminating.

4

1. 9'

3

. 8

2.

3. 11

2

4. 7

II. Express the' following decimals as. fractions.

, -.12

6.. .274

7. .53-

.684

9. .73

10: .82

9 III. Find the rational number midway between the following:
1

1 .... 911 and 11.3

I.

12. 2.19 and 1.11

13. -3.12 and 3.76

1
,

. Ti and 24

3 15
15. 4 and 16

10.



d,

41

O

O

Self-Evaluation (cont.')

10 IV. Write the mathematical phrase of each word phrase.

16. sum of 17 and x

6 3 more than x

18, the square of'the sum of 3 and x is

19, three times the square of x

, '

the quotient of x divided by 2 y

is the next consecutive odd integer after x

22., t is an integer, give the next three consecutive
integers - .

'
23; number of feet:in 7t Yards.

,

24, number of quarts In- (a + 3t) gallons
. -

25. worth in cents of y eight-cent stamps
.

09

o.
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,

APPENDIX I (Obj. 4)

Put an X by each property that holds for the given sets of number

,Put a circle (0) by each property that does not hold. Do not -leave a 0.111',

PROPERTY' `NATURALS WHOLES, RATIONALS REALS

Closure for

'Closure for x

Commutative. + I

Commutative x .

. -

Associative 4-
,

.

Associative x _ .

Distributive

Add. Identity

Mult.Identity

.
.

,

Add. Invdrses .

Mult.Inverses

12

38
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t.

RA IONALE (The LAP's PurpoSe)
. . //

One of th most important concepts in the study,of

Algebra is of a variable,: 1n-this LAP you will

study termgand expressions, most of which contain one
. /

or more variables. Using many of the previously iritro-

,

duced properties and definitions you will

lear(n Lo app;.; new/th.orems, listed on he next ;,age,

which are concerned 0:1:11 equiValent expvessions.

''fon will .d.e-lelOp the ability to judge whethei two

givPu expressions are equivalent. This skill is

necessary in solving equations. While you are devel-

oping this skill, youwill beOn to learn how to prove

theorems.

a

,
41

Al

1



PROPERTIES AND THEOREMS

For every number x, y, and z,, the following apply:

Distributive property of multiplication over addition

x(y -+'z) = xy -1- xz

xy + xz = x (y + z)

(y + z)x = yx + zx

Distributive property multip;1.ication Over .subtraction

x(y -z.) = xy.

z)x t
zx

xy x(y z).

Multiplication by -1 x (-1) -x,

= -xDivision by -1

Opposite of x - y y) = y

Opposite of x + y. + y): = -x + -y

(-x)y = -(xy)

Some additional theorems to be covered in this LAP

= x

-(-)Y = xy

(-x) (-Y) = xy

./

o



THEOREM TO BE DL'S'. OPED PI THIS TAP

V 4
y o

V
z

14' = (11) (z)x .y y

VAVY 40Vz cT.,zr3.= (x)

V V / V AR =.(1) (xz)x y z 7 y

V (1) =
yWo = Zr

I; ;V (a) (41) =
yido r.s4o y o .yo

xr
(tUltiplicativo Idratity Thoorcm Vx

tt
y/o r/o yr

r
(Addition Theorem) x ,y;20 t

i: 23. , -
(Subtriaction Theorca) bio r WO y

x
(Division Theorem) /72y/75r/o73DA x o

o

.4x
Vy/o

x at
x TA)

Vx!'t yWo

1; 3; -( x)x idyo =
-Y Y

x yWo -(-x) x
y y

V. V V V
x y rWo. 8;10

=
TS

. 43
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NOTION 1

Behavioral Objectives1

At. the completion of your prescribed course of study, you Will be
able to:

G

1. Given any polynoMial, classify it as

a. monomial
b. binomial
c. trinomial

2. Given any open expression and replacements for the variables,
compute' the- value of the expression.

3. Given a pair of expressions, determine whether or not they are
equivalent.

4. Using the appropriate propertiesdefinitions, and theorems,
write equivalent expressions fdrany given expression.

5. Given a pair of rational\ expressions, write a single equiva-
lent e-J:pression that names their product.

6. Given ,A rational expression, use the multiplicative identity
theorem to write a single equivalent expression where the
numerator and denominator have no common factors.

7. Given a pair of rational expressions, write a single equiva-
lent expression that names their sum.

RESOURCES

Obj. 1, 2

Vanatta, #1 read p. 67-71, Ex. 4 p. 71: #2 read p. 72, Ex. 1-27
.p. 73.

DolcianWModern Algebra, Bk. 1, 411 : 412 read pp. 36-37, Ex.
1-9 written p. 37, 37-46 p. 43.

. -Nichols, #1 and 2, read pp. 119-122, Ex. 1, 2 pp. 121-124.
Wooton, #1 and 2, read pp. '52-54, Ex. 1-19 oral p. 54.

Payne, #1 and 2, read pp?307-309, Ex. 1-10, and 18-27, pp 309 -
310.

Pearson, #1 and 2; read pp. 240-241, Ex. 1,2 p. 241, and 3 p. 243.

Obj. 3

-Nichols, read pp. 124-132, Ex. 6, 7 pp. 127-128; 1-12 pp. 130-131;
4 p. 132.

Payne, read pp. 86417, Ex. 1-19 pp. 87-88.

44
4



RESOURCES (Cont')

Obj. 4

Vanatta, read pp. 67-71, Ex.
no. 3 p. 75.

p. 7.1, nos. 1-20 even p. 125, /

DOlciani, pp. , Ex. 1-30 even p. 79.

Nichols, read pp. 133-137, Ex. 2-6 pp. 135-136.

Wooton, read pp. 55-57, Ex. 7-24 58, 1-28 p. 59.

Paine, read pp. 88-90, Ex. 1-201p. 90, 39-43 p. 92.
:

Pearson, read pp. 242-243, Ex. 1-27 p. 242, nos. 1, 2 p. 243

Obj. 5

Vanatta, read pages 320-321, Ex. 1-5,.7-10 page 322.

Dolciani, MA, read-pages 292, Ex. 1-20 even (oral) page 293.

Nichols, read pages 146-150, Ex. 1,2 p. 148, 3a,c,d,f,g,i page 148;
3a,c,e,g,1, 4 page 150.

Payne, read pp. 386-394, Ex. 1-9, 11-31 odd, pages 387-388; 1-11,15,

17,19 pages 394-395.

Wooton, MSM, read pp. 320-323, 328-330, Ex. 1-10(written) pp. 323-324;
1-10 p. 330; 1-7,9,16 p. 331.

Pearson, read ppe 397-400, 401-402; Ex. 10,4abdfhkmq page 398; ladfhEle.:
page 400; 1-4, 7, 8, 10, 12, 16, 20-22 pages 402-403.

'Obj. '6

Nichols, read page 151, Ex. lacdeg, 2 page 152.

Payne, read pp. 405-408, Ex. 1-3, 5-21 odd, 22, 2-5 page 408.

Obj. 7

Vanatta, read pp. 236-330,.331 -332, 333-335, Ex. 1,2,3,6,8 page 328;
1,4,5,7,9,10,11,12,16 page 330; 1,3,4,6,8,9,10,11,13,15 page 333;
1,3,5,6,8,9,10,12,14,15,23,24 page 335.

Dolciani, MA, read pp.. 298-300, Ex. 1:-.14'even'pages 298-299; 1-16 even,
20 p. 301.

S

Nichols, read pp. 152-153, Ex. la,c,e,g,i,j,1 page 153.

Wooton, MSM, read pp. 332-336, Ex. 7,12 page 334; 1,3,5,7,10,11,13,15
pages 337-338.

Payne, read pp. 398L-403, Ex. 1,4,5,7,12,13,15,16,18,20,23,27,28,32,35,
36,39,48,50,54,60,62,64,66 pages 403-405.

Pearson, read-pp. 403-405, Ex. 2,4,7,8,12 page 405.

45 5



SELF- EVALUATION

OBJ 1 .

ClaoEiify the following as tio:accalc.:16 ,,. -2.171-4 -4 r tr1.rirrv4 rs.1E+

1. X5

A

2. -x < + 6x

.OBJ. 2

batwaine the value of e4ch etpreosion if the'zr`op cement for, x 43'5
and tho replace pt for y is -.3.

a 26. ,x

5 - '4x +

4. 456x4 y5
"

5":. 4.13YY.4-
6

OBJ. 3

7. x y

8. 41:2 + ?sr

9. x2
,+

s
3 310. ,y

Y -7

4
Given the folloming pair of expressions, are they equivalent? Write Yes or No.

11. x(-y) and ( -x)y

12. 4 - x and x -.4

13. - (a - b) and b - a-
,

14.. - (a + b) and b + a

15. (a + b)3 and a3 + b3 1°

6 -



6

' V

Obj. 4

SELF-EVE(.11AtION (cont')\

\_
\

Cbango each of tho follorrius ik :;.1-)].-'or.3..i..trk.o to, es!iitrramf
nit,10he lcaat nunticxr o2 tart.-:3\.(bilzalt!'-)

\
16. 4x + 3x

17. 7y - 8y

18.. -5 (x - 4y)

or?rormicrlo

22. 4ry ry + 3yr. -!-

19. C C + 4

. 20. - x - 7 + + la 5,
5

21. ..;;;) 10.7)

Obj. 5

2

23., 19in+ tit.- + '.7

24. 3r + 5x 7 6 - 7r.

25. x - 2y - x +y

26. -(3x + y) +. (2x - 1)

27. -2(4a ..- 21' .;

For each of the following; wri::e its equivalent in a single erpressioh..
1 1 -2 . 5
J 5 .30. 3 7'29. -411 -.3

6
31. -?

Obj. 6

Simplify.

2-a a .

35. a 3-a

2a b
38. a 4 3..

a-b 8
32. 2 a-b

7 -6
36. 6 6

. 4+a
. 39! 5

Obj. 7

Compute the following:

2 1

41. 5 + 7

a a
44..7 +3

a x
42. b y

-a

2x x
45. 5y 2y

5ab2 3bc2 7a2
33. 21.C.2 8a2 30Ck

1 x(y-1)_
37. xy 2

3xy 7

40. 7 2y

4-3 -1
43. It

3 4
46. x y



bj..
5

SELF- EVALUATION (cont')

Answer true or, lalse to the following:
3 4 12

47. 5 3 5

3 (-3)(_-'2)'

48. (--4-)(-2) = 4

3 2 .2y.
49. x y 2x

N -1
50. (-x) y (_-57 )-

x 3

6 51. x - 2

7

2 -3 2

-3. 5 5

3

53. .7 +m

4v

54. 5Y

(-7)x2 = 2
SS 5x(-7)

3-x

56. 4-x 4

2 5

57. 4 +3 -7
,3 4 17

58. 2x 3x 6x

2
59.

1

y xy

k :4x + 3k

4 2

'61. 3 7 21

-3k -k -7k
62. 2' 4 4

If you have satisfactorily completed your work, take the Progress Test.
Consult your. teacher first.

r
8



Behavioral Objectives

At the completion of your prescribed course' of study, you will
be able to: -

8. Given ..a pair of rational expressions, write a single equiva;-
lent expression th4t names their difference.

9. Given a. pair of rational expressions, write a single-equiva-
.lent expression that names their quotient.

10. Given a pair of rational expressions Which involves the
additive Inverpe of an expreSsion,.uTite a single expression
equivalent to it.

11.' Given any complex rational expression, use the appropriate
properties, theorems, anddefinitions to write a single expres-
sion-equivalent to it.

12. Given a word phrase, change.it to an equivalent mathematical.
phrase.

RESOURCES

Obj. 3.

Vanatta, read pp. 326-335, Ex. 4,5,7,9-12, page 328; 20,6,8,13,14,15,
17,18 page 330; 2,5,7,12,14 page 333; 2,4,7011,13,16,18,20,21,25
page 335.

Dolciani, MA, read pp. 298-300, Ex. 1-14 odd pages 298-299; 1716 odd,
19, 21, 22, page 301.

Wooton, MSN, read pp. 332-336, Ex. 1-6,9,11 page 334; 4,8,9,12,14,
16,17.18 pages 337-338.

Payne, read pp- 398-403, 'Ex. 8,9;11,21,22,24,29,30,31,33,38,41,44,
56,60,61,63,65 pages 403-405.

Pearson, read pp. 403-405, Ex. 3,5,6,9-11 page 405.

.Obj: 9 ,

Vanatta, read pp. 323-324, Ex. 1-15 pp. 324-325.

MA,'read .p..295, Ex. 1-12 p. 295'; 1 -4 pp. 296-297.

Nichols, read pp. 154-155,' Ex. 1 a,b,d,e,g,i,k,l, and 2' a;b,e,f,h,
i,j,lim pages 156-160.

Payne, i.ead'pP: 396-397, Ex. 1-22 even, page 397.

Pearon, read pp.. 401-402, Ex. 5,9,13,14,15,17;18 pages 402-463;

Obj. 10
Nichols, read pp. 154-155, Ex. 7 a,c,d,f,g,j,l; 8 a,b,c,d,g,h,i',1,

m,o,p,q,s,u,v; 10 a,c,d,g,j,k,o,q, pages 158 -.160.

9

49 . 6



4..

Obj. 11

RESOURCES (cont')

Vanatta, read pp. 341-342, Ex. 0, 12, 13 page 343. :

4

Dolciani,'MA, read p. 304, ex. 1-8,,.11, 12,15, 16, 23, -page 305.

c..1

Nichols, read pg. 161-163,.Ex. 9 a,b,c,e,f,g,h,i,j,k,l,m,n,q,r,t;

11 a,c,d,e,f,g,n,p,q,r,s,i,l,m;,12 a,C,e,f, pages 459-161.
Ex, 1 a,c,f,h,j,m,n,p; 2 a,c,d,f,g,h,k,l,m,o,p,q,s,t,v,x,y,z,

gl,i';ji,k',1', pages 163-164.

\I, .

:Payne,.readages 409, Ex.,,17-11,).9:,'21;-23, 25, 27, 29,.35 pages.
410-41E'

Pearson, read pages 406-.407 (examples 7 and 8), Ex. 46 a,c,e,f,h,
j page 407.

Obj. 12

Vanatta, pp. , Ex. 1-6 p. 74; 1 p. 75, 1= P 77.

Ipolciani, read pp. , Ex. 1-24'p. 42.

.nchols, read page 165, Ex. 1 all_parts a, c, d, f, g, k; n, o;
3 a, cJ; h, i, 1, m;' n:qr li,:W:-x, z, a', c' pages 165 -167.

\
.

.

1 . . .. .

:,Wo lensak Teaching Tapes C-3801:,' Open Phrase
.

'C73802.: On Sentence.

*.' Appendix

Required (turn in to teacher)



.r

2

-OBJ; I.. For each of the following expr,essf.ons, write its equiyalent in a
single expression.- ,

8 5 2 ,

. 2a 1 r. -2
(1) 8 .7 '(2) .a "

- (3). y 3
4

.5b 3b

( ) 3y 4y (5) x

9 (7)
2

7) x
r 3

-a_ 1

. (3) b 2b

-3- -2
',(6) y

-3 + m
(9) 4. n'

2 5 -a
OA) 3 6 , c. 11) . 1; --cr (12) 7 2

10 -3

12
11 (16) 6

x

(14) 3x
4w

(15) ''r

Y
1

Z

.,+

Yy

+ .y
(17Y x (18) x - y

y. ..-- > x +...y -

a
4.

a. IL 2 -
r

.4. (19) .1h b (20)4
- 1' (21) .1 ,

,x ,y

/

se,

II. True or False..

1 1 - 28
22. Y 2 y

b a-b
23. ,2 8 6

-2x - jy.
24. '6 6

3a .5b 9a2-5b 2

25. 2b 6a blab

3

<,

4.4

4

a _ -a

26..2 3 6 11



27.

28.

9 29.

30.

10 ,

31.

SELF - EVALUATION' 2 (cont')

-2

3

.

6

5 '

3 -2 17

4 3 12

3 a 3a

4 b 4b

x a xb
y b ya

3 x. 5x

54y- 3Y

(-x)3 = -3x
32. y(-7) 7y

1

33. r "

1

r

y rX y

-3x - 3x

35. 77 2y

3
=

4

3

a

a - b

a + b
2

6

a+ b
x _ 3

39. 2
2x

.

Y

x
+

3 .2x + 3y

1

= 1

1

x
40. 1 x 4. 1

1 +

12 III. -Change the following word phrases to equivalent mathematical phrase..

41. The'productof'seven and the sum of some number and five.

42. The sum of x and twice. y.

12'



--Vivp.IPT7..7 n

.43. Two7b....n6 duIlc;t: leL:o then on-jli.rd of 'last yearP salary.

44. ,The ''ffe.7ence of 4t and, 7J the sum of 4t and u.

45. Number of f-,'". in.13y

46. The umber nf nintain 3y quarts.

47. Worth c.f (4y - 1) niclals..

48; Number Df inches in the perimeter of a square x foci:

for the ien:-Lth of Lhe side.

If Ou have satisfactorily completed your work, you may take your

LAP TEST. .Consult your teacher first.

13

. 53.



ArTENDI
(to be turned in to %he teacher)

f

1. 3 dimes are worth cents.

2. x dimes are worth cents.

7x dimes are worth cents.

x .

'4. -2.- -dimes are worth

5. x 4 diaes are arth cents.

6. 7 3 -cent stamps are worth___cente.

7. k 4- 4 3-cent stamps are rycrth,...___,..cents.

6, 5.; 7-c,.n.lt (i tamps are cents.

:: ilaN! .3 nick&la, clad a dunes and ? quarters, then I haVe

eo-.Lne

I ) "'..1 /i; -.1 el; eit! x and 3 quer t,-. N.-a 9 then I have

..

11. If have elzals and 31: 0.:i.Mee and x -I- 2 c..?..T.:7tero , then I

en ins' r.ox."1:11 .1.; en .

.

12. Al .13 12 y,:ars old. 5 years se,c) he vms yen's old end

yev.ro 4,!::ri)1 now he w:1.11 be old. 3 times. his proecnt

ago in Bill is 4 3..w.:P..e your or: than- Al. Bill

is ycrA13 old

13. FA is x years old. 3 years from now he 'rill be yeiorrs

Old and 2 years ago he was c. years olci,o 1-c 4 tines

as old as Ed is no-.7. Dave is yortro old. 2 yca,rn eze

he was years old'. lira is .2 yearn younger than r..A.

Hal is

years old. Sam is 6 years older then Pelee. 3en is. yee.rn

years old , In 5 years he c7111 be _

. 14

54:

1.1

b



ADVANCEDSTUDY

I. Complete the following proofs by writing the correct reason in the

blank space provided.

Prove: Vx vy
/ oVr

Vs
/ o ;.)

(107-) =
ys(1)

Proof: Statements Reasons

a. () (r-)
Y

= c 1r (!)]

b. = x[(; -)r] (10-)

C. = Xir (;-) (i)

d.
12 ( Xr) (ji i)

b. = (X;)

s.

. I*

xs
(2) .11414.; ());..erove: x r y + r ---sroy = ye

Proof: Statements

a.

b.

C.

d.

e.

XS 4(
8 ye By

Reasons

=
Ye Ye

148) (:)1,.8) + (rY)(341-3)

ys

XS + ry
ye

(3) Prove: Vx;Ey
o r s/o y s

V V 2 c
x8.Ex
Ys

Proof: Statements Reasons

a.

.c.

d.

e.

x r= xs
y 8 ys sys

ys sy

xs (rs)=
Ye By

(rs)

Ye Ya

xs

Ye

f.
X13 - rs

.....Iw

1.11011,

. (page



ADVANCED STUDY (cont')

II. Work Problems 1-16 page 325, Vanatta.

III. Dolciani, p. 319, Just. for Fun.

IV. Dolciani.,pp. 328-330, Extra for Experts.

V. Work the following:-

(1) 5x -
3

3

5x 5x

f x + 1
(2) 77 2x + 1

2 +
a + 2b

2x

3

5a

(4) 3a
a + 2b

15x - 1 x

x. 5x 7 1

-

x + 3

7x - 5

VI. Prepare a chart -using a Venn diagram showing the relationships

VII.

among polynomials, monomials; binomials, and trinomials.

Dolciani, Modern Al eebra, Bk. 1, work any ten problems from 1-15

on pages 4344.

VIII. Nichols, page 132, number 7.

IX. ,
Nichols, page 141, number 3.

16

a
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RATIONALE

In daily life you most often express yourself in

English sentences. Because of the importance of clean

and effective communication, a great deal of.tithe in

school is spent studying the English.languate.

In Mathematics, ideas are expressed in a combin-

ation of English sentences and special mathematical

sentences. Mathematical,sentences consist of mathe-

matical symbols rather, than WORDS'. An example of a

mathematical sentence is 3x + 5 = 9. An understanding

of the types and properties of mathematical sentences

is essential to your advancing in mathematics.



SECTiON'

'Behavioral Objectives

0

At the compl4ionof your prescribed course of study, you
will be able to:

1. Given any mathematical sentence, classify itas being true,
false, or neither.

2. Given any linear equation where the solutiOn is dependent on
the addition and/or,,the subtraction property determine'the
solPtion set showing all stepi and giving reasons.

3. Given any linear eqpation where the solution is dependent on
the multiplication and/or division property, determine the
solution set showing all steps and giving reasons.

4. Given any linear equation whose solution is dependent upon
a combined use ,of addition, subtraction, multiplication,
and/or division properties; determine the solution set
showing all steps and giving reasons. Appendix I will be
completed.and turned in to the teacher.

RESOURCES

Obj. 1

* Nichols, read pp.,174-176, Ex. 1-2f odd pages' 175-176.

Paynefread pp. 20-22,. 101-104, 110-112, 114-116, Ex. 1-12 page 22;
1-10 page 104; 11-20 pages 111-112; 1-18 pa$016.

Wooton, read.pp. 297,33, Ex. 1-9 page 33. .

Pearson, read pp. 57-59, Ex. 3 page5

Obj. 2

Vanatta, read pp. 47 -52, .Ex. 1, 2, 6, 7, 13,. 14, 17', , page 53.

Dolciani, retdpp. 80-82, Ex. 1 30 odd p. 83.d

Nichols, read pp. 188-191, 177; Ex.'1-48 everOth,problem pages 190-.
191; 1-10 page 177. . :

Payne, read pp. 101 -104, 110 -112, Ex: 11-20 pages 104-105; 1-10. page 111.

Wooton,:read pp. 116-118, Ex. 1-10.page 119.

Pearson, read pages 151-152, Ex. 1 a, f, h page 152'; 3 d, e, g,

m, n, o, s, t page 152.

* required
2



RESOURCES 1 (cont')

Transparency: Properties of Equality (3M)

Games:, EquatiOns

Obj. 3

Vanatta, read pp. 47-52, Ex. 3,4,5,8L12,15,16, and 20 page 53.

.

Dolciani, read pp. 83-84, Ex. 1-20 even pages 84-85.

I.
Nighols, read pp. 191-192, Ex. 1-41 odd p. 192; 11-29 odd pages

. 177-178.
1

Wooton, read pp.'116-120, Ex. 11-26(written) pages 119-120.

Payne, read pp. 105-107, Ex. 1-23 odd p. 106.

Pearson, read pp. 150=V3, Ex. 1 b;c,d,e,i,j; 2 and 3 a,b,c,j,k,
l,p,q,r; and 4 pagfs 152-153.

Games: Equations

Obj . 4

Vanatta, .read pp. 53-54, Ex. 5-20 p. 55.

Dolciani, read pp. 86-87, 91-93, Ex. 1-4, 11-15, 29-33 page 88;
1-26 odd (written) 93.

Nichols, read pp. 193-196, 178-180; E. 1-45 (every fourth one)
pp. 195-196; 1-39 every fourth one pp. 179-180.

Wooton, read pp. 116-120, 131-134, Ex. 27-55 odd page 120; 1-39
:\ odd pagq.134.

Payne, read pp. 107-110,'pp. '112-114,,,Ex: 1-55 every 4th one
pages 109-110; 1-39 every fourth one pages 113-114,

.\,

Pearson, read pp. 154-156, pp. 174-175, Ex. 1 EOL, 3,6,9 pages
155r156; 1 a,c,e,g,i,h; 2 a,c,e,g; 3 a,c,e,g; 4 a,c,e,g,i
page 175.

Appendix I.

Audio Tapes:

Filmstrip:

Games: Equations

C-3801 Open Phrase, Open Septence

C-3803 Open Sentence: Solution

Proof in Algebra: Solving Equations

-
REQUIRED



SELF-EVALUATION 1

Obj.

r- I. Classify each sentence into one of the following categories:

T it the sentence is true.

IP if the sentence is false.

R if at least one repladement, but not every replacement, for
the variable or variables will result'in a true Statement.

N ifthe sentence is neither true or false andtbere is no
replacement for the variable or variables.whidh-will result
in a true statement.

.E if the sentence is neither true or false and every replace.t.
went for.the variable pr variables will result in a true.
sentence.

a. x + 1 =

b. 2 = 1.4

c. 9 =3x3

d. 12 = 6 6

e. ly + 11 = 10

f. 1% = .1

g. a = 2a

h. c + 1 = c

i. 7r - r = 6r

0

. ,
j. .d2 = -4

k. 1 = ;125'4'

1. =
.. .3 4

/1_ = 3

n, - (x- y) =. y - x

o. - . (x - 4) = 4 - x

P- Y = Y - x

q. ."2 Y) = (y 2

2 Determine the solution sets. Show all steps and give reasons for

parts b and c.

a.. x- 3 = 6

b . x + -2 = 5

c. y - 14= 4

d. .12 = b 1

26 = x + 16

1 3
f. -t + 5 =3

g. 2.5 = r - 1.5

h. .b5 + x = 3.5:
4



r

J.

SELF- EVALUATION 1 (cont')
o

i. x + 2.34 = 3.06

III. Determine the solution
'steps and give reasons-for

a. 2a = 22

.
b. 3x = 5

c. .3M - 3

d. kr = 25

m
e. 4 '=

4

sets. No
parts

f.

2
g. 3

h. 1
22

denominator. s Zero: Show all?
a and' g..

=60

a = 4

4

2
7

i.
7

4. IV. 'Determine the solution sets'ifthe universal set is the set of
real-numbers. No denominator is zero... Show all'steps and give
reasons for parts a and,c only.

a.

.1),.

C.

. d.

g'

3u + 5 = 1

2w + 3 = 5

3x
- 6 = 7,2-

18x + 11 = 9x - 70

1
+ x = 1

3n + 50 = L10

+ 1

h.

i .

k.

1:

m.

n.

7(z - 1) - 2(2z - 3)

3x - 7 = -(7 - 3x)

4x + .7 4

= 0

- x+ 7

x 3

x.

7 11
TT-7 y

2x + 11 3x,p

2 2
_

4 5

8x + 91 = -5x - 17

4 V. Write the reason'for each step in the following:
o

(1) 6x + 1 = 9

6 x + 1 - 1 = 9 .- . 1 a.

6x + = 9 - 1 b.

6x = 9 - 1 c.

6x =8'1. d.

6x '8.
e.

8-
1 f

8.
x

1

= I.,
3

equation



(2)
3x
2- 1; = 46.1

3X 1 + 1 = 4 + 1
2

3x + 0 = 4 + 1
'2

3x
= 4 + 1

t,

5

'3x

02 2

SELF-EVALUATION 1 (font')

equation

1.

b.

c.

d.

1 = 5 2

= 5, 2

3x =1.0

10.
3

10
x 3

10
x =

3

x'=23

1

e.

f.

g.

h.

1.

J

ti

1. ..t

m.

If you have satisfactorily completed your work, you may take the
Progress 'Test. CONSULT :YOUR TEACHER FIRST.

a

65 i

6
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SECTION 2

Behavioral Objectives.

At the. completion of your prescribed course of.study, you will
be able to:

5. Given any Mathematical sentence involving absolute value,
determine the solution set.

6. Given any verbal problem, translate it into an equivalent
mathemati6a1 sentence and find its solution set.

7. Given any statement using the properties of ineqUalities,
determine if it is true or false. Appendix II will be
completed and turned in to the teacher'..

8. GAyen any inequality whoseUniversal set is the set of real
numbers', determine and/or graph the solution set on the
number line.

9. GiAren any pair of polynomials, write their product'.

RESOURCES

Obj. 5

Nichols, read pp. 186-188; Ex. 1-29 odd page 188.

Payne, read pp. 148-151; Ex. 1T23 odd page 149.

Wooton, read pp. 165-168, Ex. 1-23 odd page 168.

Pearson, read pp. 217-219, page 224 Ex. 3, Ex. 6 page
page 226.

Obj. 6

Vanatta, read Ex. 1-14 page 74.

Dolciani, read page 92, Ex. 1-8 page 94.

219; 13

Nichols, read pp. 180-182,,' pp. 214-217, pp. 221-223, Ex. 1-10
pages 181-182; 1-9 odd pages 216-217; 1-8 odd pages 222-223.

Wooton, read pp. 120 -123, pp. 124-130, pp. 131-133, Ex. 1-6 pages
1227123;, 1-27 odd pages'128-130,; 1 -21 odd pages 134 -136.

Payne, read pp. 132-136;. odd pp. 133 -134; 1-15 odd pages
134135; 1-8 odd'peies'136-137:

PearSon, 6-ad-pp.' 1.57-159, Ex. 1-19" o d,pages 158,7159;. 5-17 odd
pages 176-.178.

Audio Tapes; 3809 Reading Written -Problems.

7

;)



RESOURCES 2 (cont')

Obj, 7

Vanatta, read pp. 55-58, Ex.

Dolciani, read pp. 159-163, Ex.

* Appendix II

Transparencies: 'Properties of Inequality

(* required)

Obj. 8

Vanatta, read pp. 55-8, Ex. 1-10 page 58.

Dolciani, read pp. 159-162, Ex. 1-10, 14-16 page 163.

Nichols, ,read pp. 182-185, pp.'2(11724, Ex. 1 a,c,e,g,i,k pages
183-185; 2a,c,e,g and.3 a;c,e,g pages 183-185; 1 a,c,e,g,i,
k,m,o,q,r'and 2 a,c,e,g and 3 a,c,e ptge 244.

Wooton, read pp. 157-159, Ex. 1 -10 page 159.

Payne, read pp. 117-122, p. 124 exercise .5; Ex. 1r19 odd pp. 119 -
122, 23-29 odd pages'119-122; 11-25 odd page 126.

Pearson, read pp..72-74, Ex. 1 c,d,h,i,j and 4 a,c,d;g,i pages
73-74.

Audio Tapes: C-3805 The Compound Sentence
C-3806 Inequality and Equality Sentences

Filmstrip: Graphs of Inequalities in One Variable

Transparencies: Properties of Inequality

Obj. 9

Vanatta, read pp. 289-290, 293-294, Ex. 1-20 even p. 290; 1-30
odd pp. 294-295.

Dolciani, read pp. 206-207, 209; Ex. 1-6 oral page 207; 1-20 even
page 210.

Nichols, read pp. 199-201, Ex. 1 a,c,e,g,i,k.and 2 a,c,e,g,i,k,m,
o,q,s,u,w,y page 201.

Wooton, read 272-275, 277-279, Ex. 1-23 odd rages 274-275; 13-39
odd' ,page 279:

Payne, read pp. 313-317, Ex. 1 -29, odd p. 315.

Pearson, read pp.1707173, Ex.,1, 5. 7 ptges 172-173.

(8)



Obj. I. Solie the following:

5 (a) ='8

(b) Ix -31 = 4

(c) 13t +11 = 7

SELF-EVALUATION 2

.(d) 16 -2x1 =

(e) .11/2x +41 - 2 = 3

(f)
12 1- X1

- 2.

6 II. Write the equation used to solve each verbal problem and solve
the problem. Show your work.

(a) The sum of a number and 1 is equal to the product of 3 and the number.
What is the number?

(b) Multiplying a no. by 3 gives the same result as adding 4 to the
nuthber. What is the no.?

(c),Taking one-half of a number gives the same result as adding 5 to the
number. What is the no.?

(d) How long is a rectangular plot if its length is 9 ft. Ringer than its
width, and its perimeter is 94 ft.?'

(e) The difference between the length and the width of a rectangle is
11 inches. What is the length and the width of the rectangle if its
perimeter is equal to 26 inches?

III. TRUE OR FALSE.

1. If x < 6, then x + 2 > 6 + 2.

2. If x < 5 and c < then x C < c.

. If IC > 6 and c > 0) then K c > .6 c.

4. If 4 < 12 and -2 < 0, then 4 -2 > 12 -2.

5. If 7 < Ks then 7 - 6 < K 6.

6 . If 8 > m, then 8 - 7 < m

7. If T < 4.and c < 0, then TC < 4c

4!;

8.. If k > 7 and c < 0'; then k c < 7 c.

9



SELF-EVALUATION 2(cone)-

9.

9 III. Graph the following systems. Use the grap paper provided.

10. 3x = 2 - y
3y + 3x = 0

11. 2x > y
3x + 5y = y

12. 2x + y = 6
x + y = y + 3

13: 3x < 2 - y
3y + 3x > 0

10- IV. Work the following problems. SHOW YOUR WORK.

14. Two men start out from the same city and travel in opposite directions.
One travels north at an average rate of 35 mph and'the other man travels
south at 49,-Nh. In how many' hours will they be 250 miles apart?

15. The sum of four consecutive odd integers is 152. What are
the integers?

16. Jim and Joe ride their motorbikes in opposite directions from
Joe's house on the highway. They start at the same time. We
find them 19 miles apart 15 minutes later. The average speed
of Joe's. bike is 8 miles per hour less than the average speed
of Jim's bike. Determine the average speed of Joe's bike.

17. In Sue's bank she has some dimes and some nickels. She has two
more dimes than she has nickels. In all she has $1.10. How
many dimes and how many nickels does she have?

18. Hos4 much water must be added to 16 pounds of a 25%. salt
solution to reduce it to a 15%solution?

guKo4triants§gtfactorily completed your work, take the LAP Test. CONSULT

(10)



SELF-EVALUATION 2 (cont.')

VI. For each of the following expressions, write an expression
which is equivalent to it and which does not contain parenthesis.

a. -3(2a - 5m + 4n)

b. (a + 4n) (a - n)

c. (4 + 58) (5u

d.

M

-(x - 1) (1- x)

e. (2a + 3) (2a + 3)

f. (2a + 3) (2a - 3)

If you have satisfactorily completed your work, take the LAP TeSt.
CONSULT YOUR TEACHER FIRST.

a

,2)
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APPENDIX 1

.1. .rite an eA4Lnation of the adaition property of equality.

2. Write an ,explanation of tne subtraction property of equality.

3..Writa an axplanation of the multiplication property of equality.

4. Write an explanation of the division property of equality.

5. Write the reason for each iii the following.

(1) 2x =10
2x = 10
2 7-

1.x = 10

7,:= 10.

= 5

equation

(2) x 10 equation

3..

X = 10 3

3

1 = 10 3

x = 10 3

x = 30

3) 2+

x+2-2

x 0

X = 9-2

= 9

= 9-2

= 9-2

equation

12 71



(4) - 3 = 7
Y-3 +3 = + 3

y + 0 = 7 + 3
y = 7 +3
y = 10 .

(5) 3x 4.. -6

3x + 6
3x + 0

= 33
- 6
= 33

APPENDIX 1 (cone )

= 33 - 6
- 6

3x = 33 - 6
3x = 27

3x = 27
3 3

.1.x 27

3

x = 27
3

x = 9

equation

equation

(6) -3n -2 = 4 equ:,tion
4

z21 -2 +2 = 4 + 2
4

-3n + 0 = 4 2
4

.= 4
4

-3n
4

-3n 4 = 6
4
-3n 1 = 6

642 4
-3n = 24
-3. -3

1 n= 24
-3

n 24
-3.

+.

4

4

. n = - 8 (13)

6 e4



APPENDIX 2

1. Explain the following:

A. If a < b, then. a + c < b + c; and a> b, then a + c > b + c.

B. If a > b, then a - c > b c; and a < b, then a - c <'b c.

C. .If a > b and c > , then ac > bc; and a < b and c > 0, then ac < bc.

D. If a > b and c < 0, then ac < bc and a < b and c < 0, then ac > bc.

E. If a < b and ci > , then a 4. c < b + c.

F . If a > b and c < , then c < b *

2. True or False.

1. If -2x < 8, then x <-

2. 3x < 9, then x > 3.

3: + 3 < 6, then x < 3.

4. If 6 > 2, then x < -12.

.

5. If x - 3 < 5, then x > 8.

6. If -6x > 12, then x >

7. If -1 < 9, then x > 27.

8. If 6x < 18, then x < 3.

9. If x - 8 < 28, then x < 20.

10. If 2x 9 < 19, then x < 5.

N
14
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ADVANCED STUDY .

I. Work the following. Show your wbrk.

1. A car searpi out at a point 3 miles outside of town at a rate
of 50 mph. How long will it take for the car to be 353 miles
from the town? (d = rt)

Total distance d
t
= rate timee time (rt) plus the 3 miles out of

the town.

353 = 50(t) + 3

solve for t

2. An airplane travels 702 miles from its point of origin to its ,

destination, it made one atop to Pick up passengers and then
flew at a rate of 310 mph. for 2 hours to arrive at its terminal
point.

Given the equation dt = d,+ d2
t 1.

But d
2

= Rat =310(2) So:

702 = d
1

+ 310(2) ' solve for. d
1

-II. Work the following, showing your work.

1. The-total electrical resistance in a series circuit is equal
to the sum of the individual resistances. It the first resistor
haS'a rating of two ohms (a measure of resistance), and the
second resistors rating is 7 ohms, then wpat ie the ohm rating
of the third resistor, given the total cIrcuit resistance ie 10
ohms?

Write the equation.

Solve the ohm rating of the third resistor.

The total electrical resistance in a parallel circuit may be
found by equating the reciprocal of the total reaietance to
the sum of the reciprocals of the individual resistances.

r
1

= 3
'

r
2
= 6 r

3.
= ? Total resistance is 1 ohm

Write the equationl.then solve for r3.

3. The focal length of a lens can be found by dividing the product
of the image distance (di) and the object distance (d

o
), by their

sum.

Write the equation, if theocal.distance is 1 and the object
distance is 2.

Sol7c thr fo- tne image id...,..za7.ce.



ADVANCED STUDY (cont')

III. Wooton, read pp. 160-163, Ex. 1-26 even (written) pp. 164-165.

Wooton, Ex. 10 18 page 174 any 4 problems.

5
V. Dolciani, Ex. 23-32 page 163 any 5 problems.

VI. Dolciani, read 164-165, Ex. 1-20 any 8 problems.

VII. Dolciani, page 168 any 5 problems.

.c&

75
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I

RATIONALE .

EQUATIONS OF TWO VARIABLES

Jo

Graphs are not new to you. in.your study of history, geography,

/ and science, many relationships were made clear by graphing. For

example, temperatures in relation to altitude might bt-liOdicated by

means of a graph. Here the temperature dependsAiiOn. the altitude. \

When quantity depends upon another so-that corresponding values can;

, -

be determined, a graph of their corresponding values can be made:

You have learned how some physical problems can be translated

into equations and inequalitieb.' 'You.will.continue to earn ahout word'

problems in thiaLAP. You will also learn 16ieto set.s me of these

ideas in a:pictorial manner., Their notions should be more meaningful,

to you through graphing.

Sin6e an equation or inequality represents a relationship of

variables, we can associate a point with each pair of values, of this

relationship.

We shall etudy gxsphs, which will help us gain insight into

relationships desCribed by equations and inequalities..

7



SECTION'i

Behavioral:Objectives -

At the completion of youe.Kescribed course of study, you will be
able to:

1. Given an equation in two variables bpd an ordered pair of numbers
for replacements of thost variables, tell whether the resulting.
equation is true or false.

2. Identify or define the.following:

A. Cartesian coordinate system
B. Descartes

,C. abscissa
D. ordinate

- E. origin ,

3. Given an ordered pair of real numbers, locate the point on a
coordinate System corresponding to that ordered, pair.

4. Given an equation of two variables put it in standar loin:.

Given an equation in two variables, name at least three ordered
pairs of real numbers that are members of the solution set.

L

6. Given an equation or inequality.of two variables, graph it.

RESOURCES

Dolciani, read pp. 333-335, Ex. 1-10 oral p. 335.

Nichols, readpp. 259-260, Ex. 1-12 pages 260-261.

Wooton, read pp. 189-192, Ex. 1-10 page 192.

Pearson, read pp. 428-431, Ex. 1-3 page 431.

C. Algebra (programmed) Frames 65-90.

C. Geometry (prOgrammed) Frames 1-83.

-WI... 2-

Dolciani, read pp. 365, 337 -338, Ex. 1-32 page 339.

1ianatta, read pp. 191-195, write definitions in Obj. 2.

Wooton: read pp. 194-195, Ex. 176 oral pages 195-196; write definitions
in Obj. 2. ,



RESOURCES 1 (cont')

Obj. 3

Vanatta, read pp. 193-195, Ex. 1 page 196.

Dolciani, read pp. 337-338, Ex. 1-12 page 340.

Nichols, read pp. 263-264, Ex. 1-6 pages 264-266.

Wooton, read pp. 194-195, Ex. 1-14 (written) pages 196-197.

Payne, read pp.. 167-170, Ex. 1-14 pages 170-1721

Pearson, read pp. 431-432, Ex. 1-4 page 432; 1-5 pages 436-437.

C. Algebra (programmed) read Unit :.1 - Book 3, Ex; Frames 1-65.

C. Geometry (programmed) Frames 128=181; 329-338;

Obj. 4

Vanatta, read pp,. 246-248, Ex.

Nichols, read pp. 261-262, Ex. 1-16 page 262.

Wooton, read pp. 197-200, Ex. 1-6 page 201.

Obj.

Nichols, read pp. 266-267, problems assigned in next objective.

Wooton, read pp. 197-200, Ex. 7-12 page 201."

-C:iklgebta-(programmed) read Unit, 1, Book 3, Ex - Frames 66-98.

Obj. 6.

Nichols, read pp. 266-267, 276 -280, Ex% 1-12 pages 267-268; 1-4
pages 280-281.

* Payne,read pp. 178-180, 205-207, Ex. 14-21 page 181; 1-10 even page 207.

Pearson, read pp. 448-451, 487-489, Ex. 1-2 page 452; 1-2 page 488;.
1-71)arts a and b only page 490.

C. Algebra (programmed) read Unit 1, Book 3, Ex.< frames 99-132 Unit k;
frames k124 Unit 2.

C.'Geomet4 '(programmed) read Unit 2, Book 3, Ex. frames 182-291 and
324-379.

required
tip. 3



SELF-EVALUATION 4

j.

1 I. Next to the equations listed below, there are 3 ordered pairs
of numbers; tell whether or not it satisfies the equations.

1. x + y = 7 ; (6, 1) (-10, 3) ; (6.99, .01)

2. 2x + 3y =.6 ; (0, 2) ; (2, 0) ; (1, 1)

3. 3m = 2n 4 ; (0,. -2) ; (-2,0) ; (-5, -2)

1 6
4. 2 1 x + y = 751 it y1'; (0, 0) ; (6, - ; (6, -10)

5. 2a = 3 I 1)1 -1.3 ; (-4!

Graph the following ordered pairs on the coordinate system to
.'the right.

6. (59..3)

7. (2,

8. ( -4, -6)

9. .(2 It, -3):

10: (0 ,-4)

11. (-2,0)

12. (0,2)

11. (0,0) 0

14. (5,0)

-6 -5 -4 -3

2

t )

1.4

III. Define the following terms.

15. abscissa

16. origin 4

17. Descartes



SELF-EVALUATION 1 (cont')

18, Cartesian coordinate system.,

19. ordinate
0

4 IV. For each equation below, find an equivalent equation in standard
fOrm

20. 2x = -3 - 8y

21. x y 7 3

22. 33c - 2y + (-3) = 2(3y - 6X) t4

4x + 2 -3x + 6y
23.

6, -2

24.
. -2 -4

+ 7y 5x - 2

5 V. Which of the ordered pairs listed to the right are membcro of the

solution Set of the equations on the left. (There may be sore than

one answer for eaoh titivation).

'25.

2.

27.

2z 3y = 12 \

2z + 3y .1 = 3c+ y

Y 2x

a)

b)

C)

d)

e)

f)

(39 -1)

if -3)

(0, 0)

(69 0)

(1, 5)*
t

(19 0)

=
3

--

VI: Graph each of the following sentences., The universal set in each
case.is the set of real numbers. (Use the graph paper provided)

28.

29.

30.

31.

32.

33.

y =02x + 6'

2x + 3y > 1

2(3 - 3x)
= -3Y

2x - y = 4

x 7 y

2x - y -4

If you have satisfactorily 'completed your work, take the Progress Test.
CONSULT YOUR TEACHER FIRST.

83 5
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SECTION 2

Behavioral Objectives

At the completion of your prescribed ,course of study, you will be
able to:

7. Given a system of equations in two variables, graph their solution
set.

8. Given the graph of a pair of equations. in two variables, tell
whether they are':

A. dependent
. B. inconsistent

C. independent
D. inconsistent

and if they are independent, name the point of intersection.

9. Given a system of equations and/or ine0alities in two vaiiables,.
graph their solution set.

10. Given a word problem, translate it'into an open mathematical
sentence and solve for the unknown.

\NObj. 7

RESOURCES

Vanatta, read pp. 233-234, Ex. 1-8 page 241.

Dolciani, read pp. 267-269, Ex. 1-8 page 3(0.

glchols, read pp. 268-270, Ex. 1-13 pages 270-271.

Wooton, read pp.. 223-225,. Ex. 7-15 page 228.

Payne,'read pp. 219-221, Ex. 1-10 pages 222-223.

Pearson, readvp..465-466, Ex. 1-3 page 466.

C. Algebra (programmed) read Unit 3, Book 3 (includes obj. 9)
'Ex. frames 8-105.

C. Geometry (programmed) frames .181-191; -324-279.

Obj. 8 '

Vanatta, read pp. 233-234, E.x. given for obj. 7.

DolciAai, read pp. 367-369, Ex. given in obj. 7.

Nichols, read pp. 271-275, Ex: 1-10 page 276.

'Payhe, read pp. 234-235, Ex. 1-18 odePage 243 (do.not use slope;

use graph method) -e

7

. ,

c.
.'".5

,. ,
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RESOURCES 2 (cont').

Pearson, read pp. 480-481, Ex. 1-9 page 482.

Obj. 9

Dolciani, read pp. 350-352, 379-380, Ex. 1-12 even written page
352; 9-11 page 370; 5-14 even page 380.

Nichols, read pp. 281-z284, Ex. 1-3 page 434.

Wooton, read pp. 252, Ex. 1-12 page 253.

.Payne, read pp. 214-222, 244-245, Ex. 11-14 page 223; 1 -10 page 246.

Pearion, read pp. 490-491, Ex. 1-2 page 491.

C. Geometry (programmed) frames 324-477;

C. Algebra (programmed) (same as obj, 7).

Obj. 10 0

Vanatta, read pp. 154-158, 164-166, 169-170,. 214-216, 235-237, Ex. 1,

2,8,10,14 page 156; 1-9 page 159; 1,2 pages 166-167.; 17 page 177;
11 page 175; 6 page 178; 1,2,4,5,10 page 170.

Dolciani, read.pp. 166-171, 172-175, 178-180, 182-183, 310, Ex. 1;2,
4,10,19 page 168; 6,7 page 167; 1,4,7,10,13 bottom.page 171; 4,
5,6 page 177;,1-3 pagei 180-181; 2-5 page 183; 1;3-5 page 311.

Nichols, read pp. 223-228, Ex. 1-14 even page 224-225; 1-.9 even, 11

pages '227-228.

Wooton, read pp. 169-17, 353-355, Ex. 1-36 even pages 173-176; 1-30

even pages 356-358/

Payne, 'read pp. 128- 6:139, Ex. 1-9 pp. 133-134; 1-15 even pages

134 -135'; I, 3, 5 page 1:3&;.1-4 pages 139-140.
.

Pearson, roa pp. 251-252, 296-299,,Ex. 1-30 evei1 pages 252-253%

. \\\

.a 8



SELF-EVALUATION 2

Obi.

7 I. Graph each system of equations and name the point intersection.-
(approximately) Use the graph paper provided.

1. 2x - y = 0
2x + y = -4

2. 3x + y = 10
2x - y = 1

3. 4x = 2y
2x - y = 2

4. 3x + 5y = 4
12 - 9x = 5y

5. 2x + 3y = 8
x + y = 3

6. ,x + y = 1

y = -x

I . 'Categorize tbe.folloling graphs, of pairs of equations as being
(a) dependent (b) inconsistent (c) independent and if they
are indeptndent, name the.point.of intersection.

7.

8.
2

(9)
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SELF-EVALUATION 2 (cont')

Graph the following systems.

10. 3x=2 y

3y + 3x = 0

11.. 2x y
3x + 5y = y

12. 2x + y = 6
x + y = y + 3

13., 3x < 2 - y ,

3y + 3x > -0
M

Use the graph paper

10 IV." Work the following. problems. SHOW YOUR WORK.

14. TwOmen start out from" the same city and travel in*.opposite direc

Ond travels north at an average rate of 35 mph and the other man

south at 40 mph. In how many hours will they be 250 miles apart:

provided.

15. The sum of four consecutive odd integers is 152. What are

the integers?

16. Jim and Jod ride their-motorbikes in opposite dir ctions from

Joe's house on the highway. They start at the ame time. We

find them 19 miles apart 15 minutes later. The average speed

!

of Joe! . bike is 8 miles per hour less than the average bpeed

of Jim' kbike. Determine the average speed of Joe's bike.

;17. In Sue's bank she has some dimes and some nickels. She has two

more dimes thanshhas nickels. In all she has $1.10. How

many dimes and how many- nickels does she have?

18.. How much water must be added to 16 pounds of a 25% salt
solution to reduce. it. to a 15% solution?

.
. a

. .

If you -have satisfactorily completed_your work, take the LAP Test. CONSULT
YOUR TEACHER FIRST.

(10)

'2>
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APPENDIX

Work the following problems. Show your work and turn it in to
your teacher with this sheet.

1. Tony broke his bank and found he had $5.35 in'nickels and dimes.
.

.

The bank contained ten more dimes than nickels. How many nickels
and hoxt.many dimes did he have?

-nickels dimes

2. Mr. James weighs 30 pounds more than his son. His son weighs twice
as much as Mra..James. Their combined weight is 495 pounds. How much .

does Mr. James weigh?

, Jim and 'John went hunting and shot 21 rabbits in all. John shot
three less-iabbits than Jim. How illany did each boy shoot?

4. A man purchases.some three-cent stamps and some one-cent stamps for
$3.05.. There are 19 more three-cent stamps than one-cent stamps.
How many of each kind does he bity?

number of 3c

number of 1C

5. At a certain time two airplanes start from the same airport and
travel An opposite directions at 300 miles an hour and 250 miles.
.an hour respectively. In how'many)lours will they be 13.75 miles
apart?

6. t a certain time a train leaves New York going to Albany traveling
at 75 mph. At the same time a train leaves Albany going to New York
traveling at'50-zmph. In liow many hours will they meet if New York
is 375 miles from Albany?-

7. John left Greenville traveling to Atlanta driving 40 mph. At the
same time Sam left Atlanta traveling to Greenville driving 55 mph.
In how many hours will they meet if Greenville is 190 miles frolu
Atlanta?

8. How much water must be-added to.abarrel containing 48 pounds of a
10% brine 4 obtain a 6% brine? 5 0



How many ounces of water must be added to 80 ounces
solution to produce a 2% acid solution?



,

ADVANCED' STUDY

Mixture problem prom chemistry:

What quantities of gold 80% and 20vA pure shOuld be mixed to give
12 grams of 70% pure gold?

Let x = 80% pure-gold
y = 20% pure gold

. 43c = gm of gold, in 80%
.6y = gm of gold' in 20%

So the two 'equations are

x'+ y = 12
.8x. + ..2y = 12 (.7)

.

Graph to find, x and y //'

f.

G

irk a

1 2 3 4 5 6 7 8 9 10 11 12 13.1(.05 16 17 18 19 20
,



ADVANCED STUDY (cony,)

A 12 volt D.C. gbnerator can charge a hittery at the rate of:

20 amperes which is 20' coulonibe 'of charge per.; second. It starts

charging tynew battery at 4:30 P.M. '
%.,

Anot.her..D.C. 12 `volt generatbr Can charge a battery at the rate

of 40, amperes. It 9to.-t-ts charging a similar b.attery at 2:30 Pal:

. When will both batterieS have the iktiie charge? what will the

charge be?,
,

Y

Let (0,0) be time to = 1:30 with 30 min. intervals. Plot the second

battery and 'find the time of equal charge, and the amount of charge,

, e
16

.1

0

es.



ADVANCED STUDY (cont')

16

III. Mork any 5 of the foll4cwing problem:
1 :

,. ( ..1

,

A. Dolciani, page 172, numbers .14-18... ,
.

/ . I 1

I). . NicholsNichols, page '227,', nos . 79.
. e ,

. I , :.
. , P

IV Work aril 5 of the following:
'N,

A. Dolcianil-page 182, numbers 13,14,16; pate.19r, numbers '56,58.-

,. ..-

.
. .

B. Nicholspage 176, number 14; page 177, number

P V. 'Work any 6 of the following:

A A. Dolciani, page 184, numbers
page. 318,)number6

I

B. Vanatta,/pagq 176, numbdrs
/

13,14; page 311, numbers 9,10;

, 20; page 178, number 7.

VI. Payne, page ,244 numbers 23:-26.

Payne, page 24., numbers

f/1

_ .

VII. Payne-,. read' pp. 2507252, .x. 1 -4 pages 252-253..

()

o

.''7.:;;;.

4

17

,

,

1.

s.
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RAY I OJIALt

In your preyious LAPs you have been--0

saving, applied prcblems by using linear equa ions
.

Vnd inequalities involving one 'variable, . Actually,e.,
40 e

most applied problems can ,be sgIved in. -this manner,

depending' upon Your ,ingenuity!, --Where -are, instances

where it is- preferable to use two variables rather
than nne. -' This requires that 'you be able to solve

40
Itsystems of linear equations 'and inequalities.

`In LAP `;., you had some° experiere in find-%

ing s lution sets to systems of linear equations and

inequalities, through/I the use at graphing. You also

*

found that the "graphing techniqun was of limited
tir

value since your results were only approximations
r

of the correct solutions.

In this LAP, you will be learning more pre-.a.

4131 cise techniques of computing the solution sets for sys-
,

terns of linear equations /and Inequalities. Thi will
cris.enable, you to solve applied problems, *using wo

variables rather than one

Ae .

I



-SECTION 1

Behavioral Objectives-

Atthe completion of your prescribed Course of study, you will be able

1i1. Given a pair of linear equations in two variables,
compute their solution set using the COMPARISON
method. . if .

. Gilt' en a. pal of linear ecwatiolls in two variables,
compute their aolution set using The SUBSTITI7ION.
method.

. ..

Given a pair of linear equations iE'tWo variebles, com-
pute their solution set using the ADOITION Method. ''

0.

Obj. 1

Given a word problem, TRANare4.kTE it Into an
OPEN mathematical Allmtence (or sentences) and
SOLVE for the UNkNOWN (or oun owns) .

4

RESOURCES.

Vichols, read pp. 293-297, Ex'. 1 all partt pages 2977298.

Graphing Pictures nos. 11, ,6,22

Obj. 2

Vanatta, read pp.'249-24, Ex. 1-8 pages 250-251.

Dolciani, read pp. 378, Ex.' -18 even page 378.

Nichols, read pp. 299-300, Ex. 1,2 page 300.

Payne, read p. 235, Ex. 1-18 even page 236.

Wooton, read pp. 240-242, Ex. 1-.18 even page 243.

Pearson, read pp..477, Ex. 1,2 page478.

Games: Graphing Pictures: nos. 11, 6, 22.

Obj. 3

ti

S.

Vanatta, read pp. 246-248, Ex. 1-4 page, 245; 5-10 page 246; 114 page 248:

Oolciani, read pp. 370-371, 374-375; fx. 1-18 even page 372; 1-18
even page 376.



r

RESOURCES 1 (cont').

Nichols,*.reg pp. 301-303, Ex: 1,2 page 303.
4

PayneAread pp. 227-229, Ex. 1-10 p. 230:

Wooton, read pp.'236-238 1-31 even page 239.

.c

Obj.'4

Vanatta, read p. 253, Ex. 1-7,11-15 pages 253-254.

t ilolc)dhi,l'ead pp. 372-373; Ex. 1;3,5,6 Page 373; 1-4 page 374;
2 3,4 p: 3/9; 173 page 311; 1-3 page 385. .

Wooto read pp. 244 "247-248, Ex. 1-20 p: 245; 1 -22. even pages

Pearson, read pp. 482-483, Ex. 3,*6, 17, 21 pp. 484-486.

Wolle nsak tape C-3809" .

.

Nichols, read pp.a28-232, 3051 :1-18 even pages 232-234;_Ex:
11,12 p. 238; 4. p. .408.

* required ,.

T.

cf

. 4.44

. 4

b.

11 sr

11.9c...15

S

)

e .

' ;7
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SELF EV.064 ,UAT
-

OBJECT,IVE 1.
. ' .

Solve- by th..1 C:OMI.PARISON 'method.

1. 3x 7": Y 4x

2. X. = 4p. -I: :2y:: x .3Y

3. , x + y = .1:$0; + 2 = 20

.4. - Y; Y -3 x.2. . 15'.
5. x

E

7

+
2

OBJECTIVE 2. Solve .by...SUBSTITUTI011 mothbd...

6. 7x 1: 9y .=.16; x +

7. x + y 20; y

8 + 2), +.3y 21; x + 2y - 8

.9.. 3x 23% - 15;. -X 7 4Y
1 0 2y 7 1 .414:3-x +
3

; .+ 27
.7

.ORJECTIVE 3.. Solve by ADDITION etho Check by, sub-
stituting your solution In gac problem:

. A /

c7

11.. x 2x :
12. 8x -3y -15; 13x - 3Y 15.

13.,- 4x 3y en A4; am.14L,,
. .

14. x + 12.4; ;6Y. y 3y 74.8

1 3sx 24-2 ty - -5st. -4sx -sty

VE14., Find the EQUATIONS 'and s461ve.
.

7

.oRsEdt.

4

0

(One ariable) ;/'

/ 1"z-quarters and 3/feWer.
the values` of the c ins
:1/cincl. of .dOin,:he ha ;

!,%. .

',. 16. John hastwide as MariY,.nickelei as
dimed thein quarters... The sum of
is $1.95. Find how many of each

:

I
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EL EVALUAT I ONI (cont ' (..
ez:

..,

,..,

17. A seill.tio,i, of Sajt..aridwater Weighs 1 .lbs.ana it isi.Ot.- salt.-: nOw muCh water: crust tiviiPorate to -leave the eg°aL
tion,'Iat:.30C'salt; cOncentt-litYOn? . '. - --. :,: -,' .-,: .,:.,.. .,....-

18. Two ce4i"S::,'Start together In opposite ,directions, ;

-. r:How ;for: will it bp, before 'they Are

.

ft...." .
11

tr;.

1 9 . Slarnsocf-t.:.v.:) numbers Is .Their difference.-
..20, The "sub ,of.t.two numbers is 20. Twice, one is 3 times

-. the!aher. --.. ' ' .,-; . ,
. ...,

. .. ..

21v A rectangle is..twice as;:.long. as it is wide... he sum of .1
I.

_ "..., lerig.i..4.-and width is .9. '1,
K.

age,now.2,i's.2..less. than twice his iiister...,uels age..
In five yearn.,.731-ir;ls age .will .equal 3 tImest8uels. ate.

, 23. A plane flies 360 craih with the wind-and-270 mph against.
what, Is the speed of the plane in still air? What is the wind:
speed?

4

1,1

0

F

1.

..
4.

A



b

3)

Pt B -.4)

Unfts are in 'thousands of

The spaceera have" only ONE opportunity..for
a mid-course rendezvous for supplies' and ikteling.

Two spazacraft A and are going to ,Mars. Spacecraft A con-is
tains men'mend light: eluip,, ent, Spacecraft B critains fuel, heavy!.equipment and life-support supplies. I. . kr '

Question: At what point the ships rendeivous?

Not 01 Spacecraft A path: x - 2y s.

Spacecraft B path: 3x - 4y- el 28
2, A-man exerting a .forCe of 150 pounds and using a ieVer'6' feet -long would be able to life a weight of how many pounds If he'.placed the fulcruni 2 feet fram the weight?

3. A man in an automobile is traveling 5 times as fast as a boy ona biaYcle. The.ttine'required by the 'boy I in going 40 miles is3 hours greater than..that required by the man going '$0 milesi
m.What. is the rate of travel of the boy?..of the man?

14., "Jab .Problems (These problems are best done oil, a one-day-tota17.post job bests) e.g.
5,.

If John. does the job ,in 3 days and Sue In 4. days,how long will it take' them to do it together?

5. Vanatta, page 252, nos. 9, 10.

6.` *Dol.ciani, page 377, nos. 19, 20.

P.

-
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-RATIONALE.

The purpose of this LAP is to introduce

the fundamental theorems of expon.ents and radi-

cals. At this stage you will not be expected

to prove 'these laws, but will discover them

through observing existing pa4erns Famili-
. ,

aiity with these theorems is animpor nt

prerequisite for the learning of factoring,

extension of the concept of function, and in

using scientific notation.

A wide variety of experiences will be

provided to enable you to associate the basic

theorems of exponents to their application

either in mathematics or science. The laws

41.11 be extended from natural number exponents--

to negatiVe exponents. Rational and real

expbnents will be left,to a later date.

Scientific notation will be used in demon-

sirating application of exponents.

1 1r 6

4

6
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SECTION

Behavioral Objectives

At the completion of your prescribedcourse of study, you
will be able to:-

Given any number written in exponential form, write it as a

product where the factors are alike.

2. Gilen any/number expressed in exponential form, name the

base and the exponent.

// m n m
3. Use the product of powers property (VxeRVmneNx X = X

/-

to rename any given product of powers sothatnO base is used

more than once. (Simplify)..

4. Given any rational number, and a base; write the rational number.

in exponential forni using the given base.

5. Given any number expressed in exponential form (power of.a base),

.':write it as a decimalnumeral%

6. Given two or more monomial expressions of the 'form am a
n

, (a
m

)

am ,
.

,-- a n -

an,q) , or (ab)rn, use the laws of exponents together with the

associative and commutative properties of multiplication to

1,.

rename it as an equivalent expression.

RESOURCES

ObjeCtives 1, 2, 3, 4

Nichols, read pp. 312-314, Ex.-2, 4 every other letter, 3 a, c pp.
314-315.

Vanatta, read pp.'69, 113-114, Ex. 1-18 page 114..

Dolciani, read p. 203, Ex. 1-24 page 204.

Payne, read pp. 257-259, Ex. 1-25 odd., 33-41 odd pages 259-260.

Pearson, read pp. 340, Ex. 1-5,,6 a,b,c,j,k,l, 7 a,b,c, 8 a,b,i,j,l,
10 page 341.

{-1 2

1
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RESOURCES (cone)

tr

Introduction to Exponents frame; 27-29 (Obj. 1) (

frames 10-26, 30-32 (Obj: 2) .

,frames 1-9 (Obj. 3)
frames 3-35 (Obj. 4)

*. Appendix I

. Objective 5

Nichols, read pp,. 312-313, Ex. 1 a -j page 314.

Objective 6
ti

1

t

Nichols, read pp. 315-319, Ex. 1-3 every other letter page 316;'
1,2,5,6 every other letter page 317;

1,2 every other letter page 318;
1-10 page 319.

Vanatta, read pp. 114-116, Ex. 1-16 page 116;
1-12 top page 117;
1-23 even page, 117;

Dolciani, read pp. 204-205, 215;-217, Ex. 1-16 even page 205;.1 -10
page 206; 1-24 even top page 218; 1-10 pages 218-219.

Payne, read pp. 260 -265, Ex. pages 262-264 every number. divisible
by 4; 1-41 odd page 266.

Wooton, read Pp. 315-319, Ex. 1-45 odd page 271.

'* required

Pearson,, read pp. 342-343, 47.-349, Ex. 1 every other letter, 2
page 342; 1, 2, 3 every other letter page 343; 1,7,3 every other
letter, 4,5,6 pages 345-346..

Introduction to Exponents frames 80-141
197-205
.218-220

18 3



OBJECTIVE

SELF-EVALUATION 1

I. 'Match each exponential
product on the right.

c

r.

;

form on the left with its equivalent

c-

B. 4 x. 6

C. 3 x 3

D. 6 x 6 x 6 X 6

E. 4 x 43t4x 4 x 4x 4

2 II. In each of the following, circle the exponent and underline the
base.

(5) 64

(6) ati

(7) bx

(8) x2

4 III.A.Write each of the following in exponential form using 2 as the base.

9. 64

- 10. 32

11. 4

121 16

B.- Write,the following in exponential form using 4 as the base. /

13. 16

14. 4

15. 64

5 IV. Write the following as decimal numerals.

16.

17.

18.

31+

_52

72
1

9, -S

19. (-3)4

20. (-5) 2

21. -43

22. (-4)
3

1

l



SELF-:EVALUATION 1 (conCI)

V. Simplify the following.
.

23. 34, 32 3 ,

24. x3 x4 x

25. a2b3ab4

.
.

26. x2y3X4y2.

27. (r2)3 i(7

28. (a5)3.

29. (3ab3)2

30. (4xy)2

31. (3a2m3)2

a2 2
32.- (i:-)3)

c.2 3m
cmi+

18 xly2
34:\ 3xy%

(1143 )

2

36. (- 2-)

3

Y

-48r5s7
37. %-4r2s4

4

38. (r5)G4

39. (3 r2s3)4

-15rs4
40. 3rs

V;

S

s

k
4

If you have sins actorily completed your work, take the Progress
Test. Consult your teacher first.

. 110
5
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SECTION. 2

Behavioral Objectives
. k 4

At the completion of yOur prescribed course ,of .study, you will

beable to:

44

Given any non-zero rational expre'ssion involving exponents,

8.

.

write tquivalent exyressions...using only positive exponents. ',

Use the distributive property to name the product of a

monomial and, a polynomial.

9. Given any positive number, express it in%scientific notation.

10. .,Given a number j--e-q-;essed in

a decimal numeral.

entific notation, express ib

11.- Given two or more numbers expressed in .scientific notation,

find the indicated sum, difference., .product quotient.
.

Giveri a verbal problem involvin& very large or very small

numbers, exivess:the numbers in scientific notation and find

the solution of the problem.

RESOURCES.

. Objective 7

Nichols, read pp. 320-324; Ex.
page 323; 1, 2 every other
g,h,j,n,p,W,r, 6 -a,b,e,i,j

Vanatta, read pp. 117-119, Ex.

1-15 even page'322; 1-11 even top
letter bottom;page 323; 3 a;b,d,f,

pages 335-336:,

1-40 even' pages 119-120.

Dolciani, read pp. 232-233, Ex. 1-14 page 233.

Payne, read pp. 267-268, 270-274, Ex. 1-9 page 269.

Wooton, read pp. 3i4-326, Ex. 1-45 odd pages 327-328..

Pearson, read pp. 347-349, Ex. 1 page 349; 3-7 page 350.

Introduction to Exponent's frames 142-196.

Objective

-

an ta, read. pp. 1120-121', 137, Ex. 1-20 even page 121; 1-20 even
pages 137-138.

i

r
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.1
1

RESOURCES 2 (conic{ )

Objective 8 (cont'),

Dolciani, read pp. 206 -207, Ex. 1-14 page 207.

Wooton, read pp. 272-274, Ex. 1-18 oral page 274 ALSO,

22(a) 2x(42 + Zx - 5)
(b).2a(a - 3a +,2
(c) 3y (2y2 + y.- 3)
(d) 5d(6 - d + 2d2)

xy(x 2xy + y2')

read page 350, Ex. 8 page 350.

Objectives 9, 16,.11, 12

NW-Ls, read pages 339-341,.Ex..1,-3 pages 340-341--

Dolciani, read pf.376-377, Ex..17172page 278:,

Payne, read P..,268, Ex. 25-55 page-2.69;.27L32 page 260.

Pearson, read pages 350-351; Ex: 1-10 pages 351-353.

Int.f6dUction to Exponents Frames 56-78 (Obj. 9)
.FraMes 79 (Obj. 12)

* Appendix 2

* Nichols Ex. 4 pages 340-341.

,,,

* required

112
7

AL

+a



Objective ,

7

p

SELF-EVALUATION 2

Write the following using only positive exponents and simplify.

. 59 7. -2 4
y

. x 3y4

2. 8. x-4y-2

-3 5x2
3. 2x , 9. r-3

-2
3){ 11

4. 10. 3x-4

2x6
5. 8y4 11. -1-

2x-6 3b
6. -8x4 12. -a--71C11

8 II. Simplify the following:

13. 3x(2x - 3y + 4c)

14. a2(3a - 2b + c)

15. (3xy)(2x2y3)

16. (23,4)(3xy4)

17. 3x2y (2x + 3y + 4xy)

,18. _a3b(a4b a3b2.f 2a2b4., b5)

19. 3x2y(5 - 2xy44., 3x2y3- y5)

9 III. Expre s each in scientific notation.

20. 68.5 =

21. .205 =

22. .0024 MS

-

23-4, 18600,004000 =

24. .0000000612 =

MIN

113
8.
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A

SELF-EVALUATION 2 (cone)

10 IV. Express each as a decimal numeral.

25. 3.2 X 104 =
I 4

26. 2.9 X 10-4=

27. 3.1 X 102 =

28. 6.7 X 10-8=

11 V. Simplify, leaving the answer in.scieltifie notation.

29. (4.5 X 102) + (300: X 103.)

30. (3.7 X 104) (2.3 X 102 ) = ;
V

4 I..

31. (6.2 X lA (2.1 X 103) =

3.4 X 103 //

32. X 104.2

. 14 X 104 X 2 X 1.0-6
t

33. 7 10-2X

3 X 10
-6

X_21 X 104
34. 9 X 10-4.

12 VI. Solve each problem.

35. Give, in scientific notation, the number of)minutes in a year.
(1 year = 365 days)

. r , \-.......

.36. The spee of pound at sea level is 760 mph. Give this speed in
feetperecond written in scientific notation.

\ .

,

114



c.,S.(ELFAEVALUATI9N 2 (cont')

7
37. Spaceships travel 'ht speeds- of 18,000 mph.

second is this?

/

ow many miles per

s

38. The sun is 93,000,000 miles away from earth How far is this in-
feet? Express in scientific notation.

r

1'

ci

IF you have satisfactorily completed your wor14,takeuthe LAP
TEST. Consult your teacher first.

,

11



Objective

1

.1% APPENDIX I

I. Write the following as a product where the factors are alike.

A. 711
5`,

B. 102
0

C. 86

D. 93

E. 6

4

a2.' . II. In each of the following, name the base and .exponent.

A. 74 base

3. a9 base

exponent 4e
ticponent

C.2 base

_,D. x3 . .d base

r E..32 base
1;c. \S"

exponent

_....orient.

orient

4 III. Write each numbler'on the left in exponential form using the . ° ')
)number on the rleeitt as the base. Example 27 1.1 3 x 3'ix 3 s,,-.33I

A. 16 Use as as base

B. 9 Use 3 as base

'64 Use 4 as base

-D. 64 Use 2 as base

. E. 64 Use 8 as-base

1,16

4
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APPENDIX II
OBJECTIVE

,

9 I. -Express the following in scientific notttion.
/

1.

2.

3).

4.

3,000,000,060 =

463,000,000,000

.049

.0000000000061

=

=

4 1

10 II. Write the following ad decimal numerals.

1. 3.424X 106

.2. 6 .12 X ;10'4 =
a

3. 7.412 X 106 =

3.216 X 10-7

-

. 6.014 X104 =
4

III. Compute the following:

1 . 1 X 104 X 6X 106

'6.8 X 104
2. 3.4 X 106

3 X 107 X-15 X 10-2
9 X 104

10 X 104 X 2 X 107
4. 5 X 10d X 2 X 10

1

5. (4.3 X 102) + (3.6X 103)

6. (3.7 X 104) - (2.3 X 412)

12

;7%

.

7. J)(4.1 X 106);+ (2.4 X 104)

.8. (6.1 X 103) = (5.33X 102)

9. (7.6,X 1019+ (5.6 X 108)

W. (4.3.X 108) - (3.2 X 106)



.ADVANCED STUDY. '1,D
. .

. Payne, read pp-. 257-259, Ex: 43, 45, 47 pag 259-260.

II. -Nichols, read pp.. 332-335, Ex. 1, 2,3 c,e,i,m,p, 4 pages 335-336.
. .

. 4

til. Write a mathematiCaL'formula for the volume of a cum of edge X.
: The volume of a tube is equal;o the product.of the length, width,

and .height.: Giveea.cube, Write the formula for its volume
."using exponents. 'What happens to volume if you should double the'

length of the edge? .1.°

..,.

INC. 1. Light travels at a,speed of three hundred million meters per

second. How far, is the sun from the earth (meters) if it
.
'takes 8 minutes for light to travel from the sun to the .earth ?.._.

Expres in scientific notation.

.- -,

2. A Radar beam is directed toward the moon and the reflected
bgem is received 2.6 X 100 seconds later. The beam travels'

at 1.86 X 10 mile per sec. How far is the moon from the(earth?

Express in scientific notation. . . .

ti

:13

ti
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RATIONALE

In arithmetic, before you could solve

practical problems,. you had to be 'able to per-

form the fundamental operations with numbers.

You needed to know the addition combinations

before you could find the total cost of a

number 'of items. In order to find the cost

of several pounds of an item at a given price

per pound, you needed to know how to multiply.

Before you could work problems containing

fractions and decimals, you -had to lekir the

operations with those special types of num-

bers.

In algebra we will be dealing largely

with polynomials. You must learn to perform

the basic operations with polynomials before

you can use them in applications. In this

LAP you will learn to use polynomials in add-

ition, subtraction, multiplication, and divi-
o;

sion. You will also learn to solve equations
.: ...

involving polynomials.

"4.

2
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SECTION 1

Behavioral Objectives

At the completion of yoUr prescribed course of study, you will 13

able to:

4
,<7

.. Given an algebraic phrase, identify the coefficients, factors,

terms and degree of the phrase.

2. Given a polynomial of 1, 2, or 3 terms, determine if ,it 'is a

monomial, binomial, or trinomial. 0

3. Given a polynomial, writs it in descending.or ascending order.

4. Given any pair of polynbmials compute their

a. sum

-b. difference

c. product

d., quotient

.0.

RESOURCES.

OBJECTIVES 1,2

Nichols, read pp. 110-120,199-200, 384-385, Ex.. 1 me 201.

Vanatta, read. pp. 67-71, Ex. 2,3,4 page 71 a

Payne, read pp. 307-310, Ex. 1-27 pages 309-310.*

,

Wooton, read pp. 52-53, Ex. 1-19 odd oral page 54; 19-24 page 55.

/

* Appendix I parts I-III

'OBJECTIVES 3,4 .

,s

Unatta,,read pp. 133-135, 137-139, 140-143; Ex. 1-15 evenp. 134;

1 -12,. 13, 15, 16, 19 page 136;.1-24 even p. 137; 1-24 even p. 130;

1-20 every 4th problem p..140; 1 -30 even p. 1.41; 1-20'even p. 144.

Dolciani;'readpp. 198, 200-201, 2-3,2-9, 219-222; Ex: 1-20 odd written
JR. 199; 1-8 p. 201;.1-9 page 2 2; 1-20 even p. 210; 1-14' even pi.207;

25-28k 33-40 page 210.; 9-27 en p. 220;/1;3,6.,8,12,15,18,24,25,;29

p. 223y .

Wooton, read pp. 310-323, Ex. 19-28,33,35 page 59; 17-49 odd pages 86-'

87; 1-41 odd pages 105-106; 1-23 odd pages 274-275; 1-39 odd p,7 279;-

1-17 even bottom p. 314; 1-29 odd pp. 319 -320..

Appendix 1 parts .IV, V

14.22 2* required 1
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1

4

4

SELF-EVALUATION 1

.For the polynomial 2a3 4a2b3 9a2c state each of the fallc-.71nr.

a. The degree of polynomial.

b. The degree of the polynomial with respect to a

c. The degree of the polynomial trith renpoot b

d. The degree of the polynomial with respect to a

e. The coefficient of a
3

f. The number of terms in the polynoria.1

Classify each of the following on either a monomial.,

or a trinomial (all letters aro variables).

5. 26

a binomial

6. 4.5a - t.2b + 3.6c

7. 1

3 5!'

8. 3. xyz 2 ab

an.. Express the polynomial i ascending order b and then in

d:escending order of a

3a2b2....4 a3b4 2a °b3 5a4b

IV. Find each sum and arrange. in order of decreasing degree in n.

1. (30 + 5 - 2n) + (n? - 621 L 8)

2; '(201a j2n2) +.:4m2n2 ..msn3) +

..124
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OBJ.

. 4.a% V. AO

( 1): 2x +6x+14.

-2x2 -6x +1

SELF-EVALUATION 1 cont )

(2) 3xy--6x2.+3y

4xy+2x2-4Y

( 4) ( 7x2 +6x+1 )+(-Li.x2-3x-6 ) =

(.5) (-3x+6y-3 )+(.i.pc-2y77) =

( 3 ) 5k2-3x+1

2x26x-A.1

4b VI. subtract
( 1) 3x2+6x-1 (2) 7X+3y (-3 ) 8x+6y-7

2x2 -I4.x+6 . -2x -4y +1 -2x+6v+7

(4.) (6x+7Y-2 ) (8x+6y-7) =

(5 ) (2x2+7x-3)

4a,b '6I. Simplify

3'

(6x2+3x+1) =

,

(3x+2y-1)+ (4x46y) - (2x+3y+2) =

2. (5x2-6x+1) - (i4x2+2x+1) + (6x2+9x-2.) =

. (14.xy-6x+7) + (2xy+6x-2 ) - (pty-1=3x-7 ) =

V.III. ;Multiply

1. ( X+1.) (X4'5 )

2. ( 2x-6 ) (2x+7 )

(5y +8) (47-3 )

4. (7z-3)(6z+2)

5. (8x+14) (8x-4 )

6. (2x2+1)(3x2-5) .

7. (4x2+1)(2x2-9)

. 125 .4
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Con."t .

ix. Multiply

1. xt 6 2. 2x-3 3. 7x-7

x- 9 x41 2;0.3

6. 3x24, 6x -9 . 7. 2xyi-3x -1

2x 4. 3 2x4- 4

9 . .6x2 -2x+ 1) (2x24.4)

10. (2x2-3xy+ 2) ( 3x Lx + 3)

X. Divide

1. x
2

-7x +12 x -

.2, 6x3 -x2 +3x .,.20
. .

7C

3. 30x2 B -; 5x - 3

2X 4- 14 rg -314

5. -1-.32 2

6. 7x L..) 14x3 31x2-5x +9

4, 4x2+ 1

2x2- 6

2x -6

4.

0

I .

6 2
6x

2-7
2.7: ,

If yoU have satisfactorily completed your prescribed course of study;
take the PROGRESS TEST. CONSULT YOUR TEACHER FIRST.

5



iu SECTION 2
.

1-.,

Behavioral Objectives
r- -, .

. ,

At the completion of your prescribed course of study, you will be
able to:

n3o
..

-,

5. Write the prime factorization of any given composite number.

6. Given any polynomial, express it ,in factored from when the polynomial:

a. has a common monomial factor

b: is ifrittarfas the difference of two squares.

c. is .a perfect square trinomial

d. is of the form x2 + (a + + ab.

7. Given a polynomial of the-form ax2 + bx + c, express 'it in factored

-form.

8. Given a ,quadratic equation, determine the solution set by'actoring.

RESOURCES

OBJECTIVE 5

Vanatta, read pp. 286-289, Ex: 1-10 page 289. el

Payne, read pp. 324-325, Ex. 22 -41, odd page 325.,

Wooton, read pp. 280-282, Ex. 1-33 odd page 283.

OBJECTIVE: 6

Vanatta read pi. 289-292, 293-297, 299-300, 301-305; Ex. 1-5 p.'290;
1-22 eves, page 292; 1-30-even p. 297; 1-14 even page 305.

Nichols, read pp. 359-360, 355-356, 881-:384, Ex. 1-2 every other ,letter.
pages 360-361; 1-59 odd p. 356; 1-45 odd p. 384. .

Payne, read pp. 326-335, \338; Ex.. 1-15 even, 31-45 even pages 326 -328;
1-18 odd pages 329-330; 1-40 odd pages 331-333; 1-24 odd pp. 334 -325;
1-12 odd pages 338-339.

Wooton, read pp. 282-287, Ex. 1-53 odd page 286; 1-50 odd p. 287.

Pearson, read pp. 247-249; 373-386,.392-393; Ex. 1-4 every othcr. Jetter.
p. 248-249, 4,6,10,12 EOL pages 246-247; 1-10 odd p. 374; 2-4-EnT.
p. 377; 1,2,4 EOL pp. 380-381; .1 -4 EOL p. 382; 1-12 EOL pp. 2P5-PrIz
1-31 EOL p. 393.



REsouligga 2. (cont!)

OBJECTIVE 7

VanattA, read pp. 297-300, Ex. 1-16 even p. 300.

Nichols, read pp. 357-359, Ex. 1-59 odd pp. 358-359.

Payne, read-pp. 335-339, E. 1-35 odd p. 337.

Peaeson, read pp. 387-388, 395-396, Ex. 1-7 even,,8ievery other letter,
page 388.

OBJECTIVE-8

Nichols, read pp. 361 -363, Ex. 1-25 odd page 363.

Payne, page 340, 358-3591 Ex. 1-19 odd pages 340-341; 1-15 odd pages
360-361; 1-26 odd page 368.

Pearion, ,read pp. 389-395, 592-593, Ex. 1, 2 every other letter pages
390-391; 1-2 EOL page-593.

.

A 9

4.
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5

SELF -EVALUATW.

I. Find the prime factors of the 'following:

=
.

3. 833 =

2. 143 = 4. 180

II. Express in factored form.

1.

2.

3.

7x +-44y

-2x2 + 4Y2

6xy 3ax + 9xb

4. 9d2 - 1 0

5. 4r2.- 982

6. :m2 -4n2

7. 9a2 81b2'

8. 9x2 -42x + 49

9. x2 - 12x + 36

10. 16x2+ 32xy + 4y2

7 III.

1.

2.

Find the factors.

x2 3x 10

c4 2c2 - 63

3. 18 + 10x2

4. 6y2 - 17y%+ 12

5. 8x2 10xy + 3y2

6. 6x2 - 5x - 21

7. 45x2 + 320x + 35

8. 9x2 + 6x 8

9. 15y2 - y - 2

10. 30x2 + 39x - 9

I-

8

0

4



at.

I I

SELF-EVALUATION. 2 (cont')

IV. Solve the following by factoring.

1. x2 - 25 = 0.

2. x2 - 5x + 6 =

3. x2 - 2x = 15

4. x2 - 8 = 7x

5. 2x2,- 5x+ 3 = 0

6..6t2 - 5t4 1 2= 0

7. 6y2 - 25y + 25 = 0

.8. 9x2 - 49 = 0

ea

0

til

If you have. satisfactorily completed your .prescribed course of study,
take the LAP-TEST. CONSULT YOUR TEACHER FIRST.

it F
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0 ,

APPENDIX I ,

J . i

r.'Write the defipition for, each of the following.
-,,-

-:- ;
,

1. polynomial h .

2. monomial. t ,

,
.

3.binomial

trinomio.
.

A

11. Tell if each of the following is a monomial, binomial, or.

trinomial.
i-tf` ',4k .

1: k+35r' . '4. 8x-7xyz

2. 6xyz
- 5. 3xyt+20.+1

:

, 3: kx+9y+2 ., 6 43xyz1 -

rl.

'

1

he degree"of:each of the folloWing and identify the coefficienta

.33t25+ xy34:2x4y2-, '4

2. 6x
2
+7x3 +9y4

3.2*y73x2+6x2y3 ,

Li: ic2 -f-3xy+9xy2

3x+7y+9xy

IV. Rewrite the following in decending order of powers of x.

1. 3xy+2x2+6x4-3X3y

2. 7x2y-,2x5y+3x4+x

3. x3-6x6+6x9-2x

4. 3x5r2+14x2Y+7x3Y4
1

x5y-6xy3+2xdy
2

6...x7Y5
_Jx14724.8x273_2xy

V. Write eachof. the4polynomiali in part IV in ascending order of powers of x.

0 .

4

F
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ADVANCED STUDY

I. Work the followitg:.

2x5 4; 9x2 - 20 - 5)(4 - 7x +3 + 2x2 - 3x +

2. multip191 (30 - 6x2 :4.9x - 6)(24..:2 - 3x - 9)

3. divide: 9xN + 2 - 6xN I 4. 24,e4-+ -31cN

r - ,

II. Shaw how :synthetic' division works and work 'the .following'
using synthetic division.

° .

1 . x'
1

3x2 4. 5x - 6 ; k - 2
-

2. - 7x - 100 + x 5

3. x3 25 +. x + 5

ro

III., Solve,any threg of the following:

1: 2x - (3x + 7) +. 5 (2x 2) = 8x 4- i

2. (3x + 1) (2x - 6) - -3x(-2x + 4) + 6

3.
3x 6x - 4 11 + 2x.

t24" 5 ,3

3 x- 4 6 x+ 2 x- 2 2 x+ 3
. 10 5 2 4 u.

IV. Nichols, read pp. 361-373, Ex. 1,2 EOL page 3'64; 1 p. 313; 1,2 EOL
page' 366.

V. Payne, read' pp. 358-373, Ex. 1-27 odd p. 363; 1-25 odd page 369-370.

eit

It,
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RATIONALE'
A

; .

The words RELATION and FUNCTION in mathe-

matics are probably new to -you! Consider the .OPERATION

of ADDITION with which you have worked for most of

your school years . . it is not only a RELATION but also

a FUNCTION I There are many things -which you have

studied and which you will study ,in your' fUture mathematics

courses .that are relations and functions. ,

Throughout mathematics we pair numbers and obtain

set of ordered pairs which are relations. These ordered

pairs and graphing (which you have previously studied),

serve as a basis for the study of relations and functions,

In this LAP you will .be concerned primaiily with,

the meaning of relation and function. Graphing relations

and functions wilt be stressed in, order to give you experi-

ence in actually working with these ideas which are basic
Zs'

to future courses in mathematics and 'science!

136.
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SECTION 1

Behavioral Objectives

At the completion of y ur prescribed codrse of study, you-
will be able to:

.

1. Given two finiit/e sets, list the ordered pairs which

belong to their CarteSian Set (Cartesian Product).

2. Given two /subsets.of tbeireal numbers, graph their

Cartesian Set on the coordinate

3. Given a relation, defined by a rule of'correepondence,

name the ordered pairs whidh belong to this relation.

4. Given a relation, name:

a. its domaih
,b. its range

5. Given a relation, determine whether or not that

relation is a function where the relation is defined

by:.

a. a set' of ordered pairs
b. a graph a

c, a rule or correspondence

6. Given a relation, name its inverse..

RESOURCES

Objectives 1, 2

Nichols, read pp. 393-395, Ex. 1,3 page 394; 1, 3, 5, 6 page
395.

Wooton, read pp. 377-379, Ex. 19,20 page 381.

Pearson, read pp. 431r435, 441-442, Ex. 1, 3, 5 page 432;
1 a, c, f- pages 436-437; 1, 3, 5 pages 442-443.

tri
ti

2



RESOURCES (cony)
a

nlonrtive 3

Nichols, read ,pp. 396-397, E. page 398 1 - a, c, d, f

2 - a, c, d, f.
3 - a, d, f.

red pp. 174-'175, Ex: A, 5 page. 176;' 1, 4,.5, 8, 10,
pages ].80 -181.

Pearson, read page 542-543 Ex. 1, 2,

Objectives 4,'5

* *

5,_8a,bit page 544.

Nichols, read pp. 398 - 399, -Ex. pages 399-404 1 - a,b,d,f,g,h,j,k

3 - a,b,d,f,g,h,j,k
4 - a,b,d,f,g,h,j,k.
5, 8a,c,.e,g

9 a thru n :
10 a thru-j

Payne, read pp. 175-179, 466 -46.7; EX. 1, 2, 10, 11, 12, 15,
17, 18-21 pages.176-177; 28 page 181; 1, 2, 4; 5, 7:9-12,
13, 14, 21 -30, 33, 35 page 467.

Pearson, read pp.' 545 -550, Ex. la,b, 2a,b,. 5a, 6a Pages 545-.
547; 1-20 pages 550-551.

Appendix I

Objective '6

Nichols, read pp. 404-407, Ex. 1 a, f, 1, 2 a, c, e, h, i
pages 4077408.

,Payne., read pp. 481-483, Ex. 1, 2, 6, .7, 11-14, 15-17, 19,
. 21, 24 pages 483-484.

* required

** recommended

3. 138



SELFEVAIAJATION 1

1. Given A = f2, 3, 5) and B = f3, 5)

1. Find A x B

2.- rind B x A

2 II. Graph A x B from Example I'

[
I I

.

7Y
6

6

.

4- 4

)1

X' 1

3

2

0 X
-7.-6 -5 -4 -3 -2 -

1

2

3

4

2 3 4 6 6

L,
5..
6

H V 'i . I I-

3 III.. 1. If the Universal set is the set of real numbers, which
one of the following ordered pairs belong to the solution
set of ,the relation y = 2x - 1.

(a) (0,-1)

3

'

(b) (-
4

(c) (10, 19)

5
(d) (-83 1/4)

(e) all of these

2. If the Universal set is the set of.real numbers, which
of the following belongs to the solution set of the
relation 2x - 3y = 1?

(a) all ordered pairs in the coordinate plane

(b)

(c) (10,13)

(d) (4,2)

(e) none of these

fy



c

SELF-EVALUATION 1 (cont')

.IV. List the, domain and range of the following,

DOMAIN RANGE
J. (2,1) (2,3) (3,14)'0(5,6).:(7,6).

'2. y R 2x + 1

X 13 -2 -7 0 -i
Y. 4 6 8 2 4

4. :y =':x2

V. Which of the following relations are functions?

(a) {(-1,1)(0,0)(0,1)(1,2)(1,3)}

.(b) {(1,3)(3,17),(2,3)(3,2)}.

(c) [(-2,1)(-1,2)(0,0)(1,2)(2,1)1

(d) {(1;1) (1,2) (1,3) (1,6).

(e) none of these

Continued on thefollowing page..
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5b VI.

M:LF-EVALUATION A cont')-

gray-31.-Is of sople* relations, tell. which of.
f.t.c..-A.I;ons! by answering YES and NO for

those. If7hicil are not functions.

3 a

2 t.
T .4)

1 1 I >
1 2 3 4

(b)

4

2

(c)
14.

3

2

1

1. 2 3 4.

1

(d)
4

3

2

1

0
I I ;

1 2 3 4-

(f)

4
y

3

2

1

(g
1 2 3 I+

Ay

x



.SELF-EVALUATION i (cont t)

Which of the folloWing relations is alunttion?

. (a), y < 2x + 1

(b) x = -3

(c) y = 2x +

(d) y =x

(e).,y x +2

(f) y = -2

gro

VIII. Write the inverse of each of the following.

(1) {(-1,2), (2,1), (3,2), (4,7)1 =

(2) y=-x +

(3) 2x + 3y= -1

(4) y = 2x2'

(5) (3,1)(-2,4)(-6,8)(4,-2)

(6) 5x = 1

If you have satisfactorily completed your work, take. the

Progress test: tonSult your teacher 'first.



SECTION 2

Behavioral Objectives

At the completion of your prescribed course of study, you
will .hfl able to:

7. Given a function and a real number, corRpute the value

of the function at the given number.
1 '

8. Given a function, name whether it is a linear function

or a quadratic function. . \

9. Given a linear function, construct its graph.

10. Given a linear function, determine its slope.

11. Given g qugdratic function of the form f(x) - ax2 + bx + c.

cohere a, b, and c are real numbers and a 0 0, construct

',its graph.

RESOURCES

Objectives 7, 8

Nichpls, read pp. 408-409, Ex. 1 a,b,e,f,h,i, 2 top p. 410.

Payne,-read pp. 179-181, 3497353, 471-472; Ex. 11-13 page 181;,
1-5, 7, 10 page473; 1-10 middle page 353; 5 page 183; 1,
2 checkpoint page 183.

Pearson, read pp. 554-555, Ex. 1 a,b,c,d,g, 3 a,b,c- page 555.

* Appendix II

Objectives 9, 10

Vanatta,. read pp. 199-204, Ex. 1-5 pages 204 -205.

Nichols, read pp. 410-412, Ex. 1 a,b,c,f, 2; 3 a,,d,e,g, 4
pages 410-411; 1 a,b,c,d,f,g, 2 a,c,e,f,i,1 page 412.

Paynd,'read pp. 178-180, 185-188; 471-472, Ex. 14.,16,18,20
page 181; 1,2,5,8,12,27 page 189; 13,15 page 473.

Dolciani, read pp. 346-348, Ex. 11-18 page 348.

Objective 11

Nichols, read page 413, Ex. 1 a- , 2 a,d,g, 3a, 5c, 9a, 'd"pp. 414-,415,.

Payne; reacI,Tp. 349-353, Ex., 1-3, 7, 8, 11,.21 pages 353-354.

Wooton, read pages 394-399, Ex. f-12 page 399.

8 1.43



OBJ.
7

8

SELF- EVALUATION 2

. For each of the foll.owing functions, find the value indicated.

1. Find f(2) for f(x) = 6x + 1

2. Find f(-3) for f(x) ='2x -.1

3. Find.f(0) for f(x) 2L-±61.

4.. Find f (30) for f(x) = x2 - m

5. Find f (-10) for f (x) = 8-2 2x

. t

.II. Determine .if each .of the following equations is linear or quadratic.

.

'2. = 2X + 1

3.. 3 = x14 + 2 + 4x2

4. y = x2 + 2

5 3x + 2y = 6

III. Graph the following linear functions. Use the graph paper that

1. y = 2x

1
2. y - 2 =

3
x + 3

3. y = -3

4. 2x + 4y = 8'

5 . 3y = -2x + 6,

6. x = 5

10 IV. Give the slope of each of the following linear functions.

1: 2x + 3y.= 4--

2. y = 6x 1

1
3. y.- 2 = -F 3

4. y = 6

5. x = -2

. 144



CC

SELF- EVALUATION 2 cont')

V. Graph the following quadratic functions_ Use the graph paper
that follows.

1. f(x) = x2 2x +1

2. f(x) = x2 - 2

3. - f(x) = x2 + x - 6

If you have satisfactorily completed your work, take the LAT..
TEST. Consult your teacher first.

(

10



SELF - EVALUATION 2-.(cont )
Graph Paper
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ADVANCED STUDY

1. Payne, Ex. 39, 40 page 184.

2. Payne, read pp. 193-195, Ex. 1-20 even

page 195.
..

3. DoIciani, read pp. 346-348, Ex..1-10

page 348;

4. Pearson, read pp. 559-560, Ex. 1-5 page

560.

12

6.1
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APPENDIX 1.

et,

I. Write the domain and range of the following.

..DOMAIN

1. (8,1)(7,2)(-3,1)(7,-6)

.2. y =

3.

-8
0

-6
2

5

2'

7

5

4. y is equal to twice x

_.r......J.I5 r!....'i .
5.

.

4.11 l'

i.---,--,,...:.-1,3. ;--

A
, t.----1 -12 --i 4 .j

i-1-7. -II i I- -. ,

11.-
' i x

...:§-41-4--?.r1? 1 ? 3 4 ---
1 : ! i i

-2 -t-.;-
-A .1......i_...1.3 -.4., 1_.--

1 i i.-.. ! ,-;
---t. ' I-- i: ,;- 1..1 -...i-..i .

I- H' -1,--riff:r.-i-r-

5 ,II. Determine if the following is a function. Write I' if it
is a' function. If it is not a function, write R for relation
.only.

1. (3,6)(2,4) (-4,2) (-6,4)

2.
x -6 -2 -.4 6

y

i

8 1 3 7

3. y = x + 1

4. (3,-3)(4,-4)(5,-6)(7,-8)(3,-9)

5.

6.

3 5

9 4

5 :1 3

148

-. ;2

-5 -4 -3-2 -10

4 -2
-3

'.5

.1

. .
x

1 2 3 4

13



7.

, f
x2

APPENDIX I (cone)

A y , I ...1 1

8.
: :.....

._ y2 =:.1..._:._1...1._Ki_.:+.

1

t ...- -7 i i

--' 17((i, yi)..,..., i

'1 1. ,-."'.:77. .L.LE..i. ! 1 . . ,2,..c

_.1 ; or..4......;:!±i.,!_j_

---; S'(ci r2):::1)".. -.I:

1

,....:... :.

9.

X

-5 -4 -3 -2 -10 1 2 3 4 5

7 r--

AY":10. "-t"'-71 r-
-. I

I I

x 4:77-

14



APPENDIX II.

nefine linear function.

2. Define quadratic function.

3. Determine if the follbwing are linear or quadratic.

R., y = x

b. y2 = 4x + 2

c . y = 3x2 + 2x + 1

d. y = 3x + 2

e. x2 + y2 = 25

f . 2x + 3y = 7



APPENDIX III

For each of the following linear functions, rewrite each in

slope-intercept form, state the slope, and y-intercept, and graph
each. (USE THE GRAPH PAPER THAT FOLLOWS.)

(1) 2x + 3y = -6 Slope y -int.

(2) 2y = -4x + 8 Slope = y-int.

(3) y = -x Slope = y-int.

(4) -18x - 6y = 18 Slope = y-int.

(5) 3x = 6y - 12 Slope = y-int.
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Instructions
.t

J. Read RationLle

II. Read Behavioral Objectives

III. Resources

A. All work must be done in math notebook, with
pencil only.

B. Keep your notebook up to date. :Your'teacher
may ask fcr it at rny time (without warning).

C. Work all the azerciseb in at least two text
.for each objective.

Always check your exercises (see your teacher)

IV. Self - Evaluation

A. Must be taken 'at completion of activities for
each section.

B. Does not affect your Erade in any way.

V. Advanced Study

A. To be done only after all previous work has
been satisfcctorily completed.

B. Must be approved by teacher.

VI. Progress Test and LAP Tent

A. Teacher graded

B. Recycling may take place at this time if test
is not satisfactory.

DO NOT LOSE YOUR LAP, If you do, you must buy another one.



Rationale (The LAP's Purpose)

Youhave studied many mathematical systems in

the past. When you first learned to count, you

used the set of natural numbers. In your early

'study of arithmetic, you learned how to add, subtract,

multiply, and divide.Yon soon found that some

division and subtraction problems had no answers: To

,handle such situations, the set of integers .was dev-

eloped for closure over subtraction, and the set of

-rational nuMberS was developed for closure over diVision.

Irrational numbers such as liCand 7 are.not

included in the number sets as yet developed. The set

of real numbers is the union of the rational and irra-

tional numbers. It is the most complete'number system

to be developed.

In this LAP you will study the set o real numbers,

' its subsets, and properties.

Later, you twill extend the field propertiqS of'' the

-set of real,,numbers into the field of complex numbers

which give meaning ,to numerals such as
.

F.



C'.

Section I

Behavioral Objective;

At the completion of your prescribed course of study, you will be

able to:

,t

, .

1. Identify the following sets: natural numbers, 'whole numbers,

integers, rational numbers, irrational numbers, and real numbers

when written

a) in set notation

b) as definitions ,

.2. Determine, the relationships between the sets of natural numbers,

whole numbers, integers, rational numbers, irrational numbers,

and real numbers.

3. Given the following sets: natural numbers, whole numbers, integers,
rational numbers,' irrational numbers, and real numbers, identify

the properties of each: -a) by completing the chart in Appendix I

b) by answering True or False questions
e) by answering multiple choice.questions

4. Given any number system, state whether or not it,is a field. If

it is not, list the missing properties.

5. Given two or more 'real numbers, compute their sum, difference,

product, and/or quotient.'

6. Write or select from several definitions, that which defines
"density" for a given number system.
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Resources

. Read ng and Problems.

1. iYhnatta, Algebra Two. #1 pp. 10-13, 29-34, Ex. : #2 pp. 29-
'35, Ex. : #3 pp. 5-11, 16-17, 29-37, Ex. 1-16 p. 6 7, 1-11
p. 15, 1-10 p. 26, 1710 p. 53: #4 : #5 Pp. 10-11, 22-23,

. 5-14 p. 11-12, p. 25,f #6 pp. 17-18, Ex. 1,2,4-8
19, p. 35.

2. Nichols, Modern Intermediate Algebra. 01 ppL 1, 14, 21, 33, 34,
Ex. 5-8 p.'18; 15, 19 p. 42: #2 pp. 1,4,21,33,34, Ex. 11-13 p. 41,
p, 35: #3 pp. 2-3, 14-17, 21723, Ex. 1-4 p. 2,3 p. 5, 3 p. 17;

1, ;4-10 p:'23; 1, 4, 5, p. 35; 1,5,30-39 p.137-43: #4 p. 1,14,
23,34, Ex. 1 p. 17: #5 pp. -30-31, Ex. 11,12 P, 23+-24, 7 p. 39,
1 p. 32: #6 p. 27-28, Ex. 1,3,4,5 p. 28.

3. Dolciani,. Modern Algebra, Bk Two. #1 pp. 2,8,157,251, Ex.
#2 #3 pp. 11-15, Ex. 1 -16 p. 12, 1-20 even p. 16: #4
#5 pp. 22-24, 26-29, Ex. 1-24, even p. 26, 1 -12 p. 29: #6 p. 256,
Ex. 5-16 p. 257.

II. Activities

Complete the chart in Appendix 1.

ill. Audio

For each Wollensak you use you must secure a work sheet
from your teacher, complete.it, and turn ln to teacher.

Wollensak C-3453.The Commutative Prbperty
C-3454 The Associative Property
C-3455 The Distributive Property.
C -3456. The CloSure Property
C-3457 The Inverse Elements
C-3458 The Real Number. System
C-3459 Identity Elements

IV. Video

Filmstrip: Rational and Irrational Numbers.
Transparency: 1-510, Math, Visual No. 8, Complex numbers
Transparencies: T-510, Math, Visual Nos. 13, 14 Properties of Real,

Numbers

. Games

Cross Number Puzzle Review of Fractions (II)
Cross Number Puzzle - Things to Know About Fractions
The Conversion Game ingoame on operations with real numbers)
"Propo" (Bingo game on real number system and properties)

$

Lid



Self-Evaluation I

1 I. Identify the following sets of numbers. Write the name of the set
"in the blank.

1. -2, -1,. 0, 1,.2

2. union ofrationalS and irrationals

3, the natural numbers and zero

4. the set of numbers starting with one and foimed
by successively adding one

2 II. True or False..

a
5. all numbers of the form 3' where a,b c I and b 0.

a
6. non-repecating decimals cannot be written as b

7. The real numbers equal the union of the rationals and the integers:

8. The real numbers are iNbset.of the rational numbers.

9. The integers are a subset of the real numbers.

10. The natural numbers are aSubset of the integers.

11. The intersection of the. integers and the rationals is 0.

12. The rationals are a subset of the irrationals.

13. The natural mos.,av a .subset of the whole numbers. f

4. The intersection of the. rationals and the irrationals isthe
set of real numbers. .

3 III. Multiple choice: for each of t e following write, the letter(s) for
the correct answer.

15. Which'of these properties do not hold for the reels?

a) closure property for addition
b) associative property for multiplication
c) distributive property of multiplication over addition
d) additive identity
e) none of these

16. Which of these items holds, for the natural numbers?

a) multiplicative inverses
b) additive inverses
c) multiplicative identity
d) additive identity

e) none of these
4 159



Self-Evaluation (cont')

17. "Which of the following does not hold for the rationals?

a) associative property of multiplication
b), closure for addition
c).multiplicative inverses
d) commutative for multiplication
e) none of thebe

18.. Which.ortaese holds for the irrationais?

a) multiplicative identity_
b) additive identity -

c) multiplicative-inverses'
d) .closure -for multiplicatioh
e)none,of these

19. Which of these does not hold for the integers?

a) additive inverses
b) multiplicative inverses
c) cle.Are for addition
d) multiplicative identity
e) none of these

'20. Which of these properties hold fOr the rationals?

a) additiveinvers.:s
b) nulti7.-7icative identity
c) identity
d) multiplicative inverses

e)all of these:.

21. Which of these holds for the real numbers but does not hold
for the irrational numbers?

a) multiplicative inverses
b) closure for multiplication
c) additive .inverses
'd)-closure for addition
e) none of these

IV. State if each of the following is true or false, If false, state
the property(s).to make 'the statement true.

22. The set of integers is a field.

23. The set of real numbers Is'a.field.

24. The set of irrational numbers is a field.

25. The set of natural numbers is a

tr.11,
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5 V. Multiple

26.

Choice:

3 .1
3 + 2 =

-3-(-6) =

-4 -2 .

3 + 5 =.

3 5

4 4 3 =

Simplify
correct

3

a) 5

o

a) -9

a) 1

s'

Self-EvaluatiOu

the following
answer.

3

b) -6-' c),

r

b) 3 c) -3

-26

(cont')

chooses the letter of the

7

6 d) none of these

_a -9 e) none of these

-2
15 d) none of these

none of these_]

27.

-28. b) 15 c)

8 5

b) 7 c) A29. 12

3 -5 -3 2

30. -1g + 5 = a) 6 b) 10 c) 10 d) none of these

1
f iii.

.
,

31. ( 8) + (-6) = a) 14. b) -2 c) -14k' d) none of these,

32. -63 b) -16 c) 63 d) 16 e .ncine of these

33: -81 T 9 = a) 9 b) -9 c) 3 d) noneOf these

4

34. = (a) 4.-9- b) .49 c) d) none of these

7

35. 25 a ( .28 b) .725 .6).7.25 d) none of these

6 VI. Write the definition of density.



APPENDIX 1

Write an X by each property that holds for the given set.
Write a'circle (0) by each property that does not hold.
Do not leave.a blank.

PROPERTIES NATURAL' WHOLE INTEGERS RATIONALS IRRATIONALS REALS

Closure for +
. .

Closure for x
N

Commutative
for +

. .

Commutative
fork r.

Associative
for +

Associative ,

for x

Distributive'
'...f..

Additive
identity

. Additive
inverse

.

. .

Multiplica-
tive identi-
ty .

Multiplica-
tive inver-
ses

.

.

/

If you have mastered your Behavioral Objectives take the LAP TEST.
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ADVANCED STUDY

1. Draw a Venn diagram showing the. set of real numbers
and its subsets.

'2. Prove: The sum of two even numbers is an even
number.

3. Prove: The product 'of two odd numbers is an odd
number.

4. Prove: The product of an even and. odd number. is an
Heven number.

2a+b
5. Prove : VaVb if a < b, then a < 3 <

6. Find a number for which n
2
.1+41 is not a prime

number.

7. Prove IT...irrational.

ag
1:1.70

8
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RATIONALE (The LA P's Purpose)

Have you ever wondered why exponents are added when powers with the

same base are multiplied? Why do we subtract exponents when dividing?

You may have learned how to manipulate exponents and radicals;, but do you

really Understand what you are doing? If 'some of these rules have been

forgotten, we-will not only recall them in this LAP, but will also learn

why we operate with them -as we do.'

,:.

We will examine operations w;1..th exponents and radicals more formally

than in previous studies. Some of the topics covered will be the laws of

exponents, square root, rational number exponentt,.radical equations', and

scientific notation. Upon completion of this LAP, you should have a good

foundation for future studies in mathematics.

In later LAPS, concepts involving exponents and radicals will be'ex-
.

tended to such important topics as'logarithms, rational expressions,

quadratic functions, and complex numbers. Exponents and radicals are the

building blocks for many topics in mathematics and in the applications of

mathematical concepts to scientific studies.
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Section 1

Behavioral Obje.:tives

Upon completion of your prescribed course of study, you will be able tc

1. Identify and apply any of the following in simplifying, expressions*
involving integral exponents.

a. Definition of Integral Exponent.

b. Definition of Zero Exponent

c. Definition of Negative Exponent

d. Product of Powers Property

e. .Power of a Power Property

f. Power of a Product Property

g. Power of a Quotient Property.

h. Quotient of Powers Property

i. Negative Exp&Ient Property

Order of Operations Agreements

2, Given the expression rx , identify:

a. the radical

b. the radical sign
c. the radicand
d. the index

3. Given any expression involving radicals, write the simplest'form*
of any of the following:

a. any radical .

b. a product or quotient of radic
c, a sum or difference of radicals
d. a product or quotient of sums or differences of radicals
e. an expression having a radical as its denominator

4, Simplify radical expressions for which the radicand is a rational
number.

* NOTE; To simplify a radical or exponential expression is to write the
expression so that:

1. there is np radical in the denominator
2. each exponent of the radicandis a natural number less than the ind
3, each exponent is written as a positive exponent

4, no real number is expressed in exponential notation
5. there are no unnecessary parenthesis

f,.107
2
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'e RESOURCES

I. Reading and Problems..

Vanatta, Algebra Two. 111 pp. 8, 243-247; Ex. 1-24 p. 244, 1-10 p: 247,

24 -28 p. 27: 112 p. 246, Ex. : 113 pp. 248':-250, 252-254, 256-257,

Ex. 1-9 at top and *bottom p. 251., 1-8, 10-15 top p. 255, 1-9, 12-16

bottom p. 255-256, 1-18 odd p. 253, 20,21,25-27 top p. 255, 1-8 p. 257:

114 pp. 248250, Eke 13,14,15,17,18,21 top p. 251, 10, 13-17 bottom

p. 251.

Dolciani; Modern Algebra, Bk. 2. 111 pp. 117-118, 153-154, 29, Ex. 1-

28 even oral p. 120, 1-20 odd written pp. 120-121, 1-18 even p. 154,

17-24 p. 156: 1 /2p. 247, Ex. : 113 pp. 258-260, 263-266, Ex. 1-14

even p. 261, 15-40 odd p. 261, 1-12, 16, 19 p.-264, 1-12, 36 pp. 266-

267: 114 p. 259,'Ex.

Nichols, MOdern Intermediate dlgebra, 111 pp. 44-45, Ex. 1-3, 5-7 pp. 45-

47:-- 112,3,4 pp. 47-48, 50 Ex. 1-30 pp. 48-49, 4 p. 50.

Dolciani, Modern School Mathematics, Book 2. 111 pp. 325-.327, 330-333,

399, Ex. 1-6U pp. 328-329, 1-26 pp. 331-332, 1-48 pp. 333-334: '112,-3,

pp. 325-326, 300-301, 332-333, Ex. 1-36 p. 326, 1-20 p.,) 331, 1-22 p.3

Payne, Algebra Two. 111 pp. 57-58, 72-76, 348-349, 353-354, Ex. 1-4

pp. 58 -59, 1-12 p. 73, 1-35 pp. 76-77, 1-9 p. 349, 1-50 p. 350, 1-2

pp. 354-355: 1/2,3,4 pp. 5-10, 12-15,17-18,Ex. 1-32 p. 6, 1-40 p.

1-134 hp. 10-11, 1-62 pp. 13-14, 1-51 pp. 15-16, 1-51 p. 18 -19.

Pearson, Modern Algebra, A Logical Approach. 111 pp. 390-395, Ex

pp. 391-392, 1-4 p. 396.

Introduction to Exponents (Programmed) 1 /1A frames 1-14, 22-26

1 /1b frames 105-117: 1/1d frames 80-96: #le'118-128:. #111 fram

152: 1/1i frames 178-1196: #1g frames 197-204.

II. Games

Equations by Layman E.. Allen'

- 168

8

1

9,

1-8

, 39:

es 142-

33,



Self-Evaluation I

1 I. Give a quanified statement for each of the following.

1. The defintion of the zero expdnent.

2. The definition of the negative exponent.

Product of powers property.

4. Powers of a power property..

5. Power of a product property.

6. Power of a quotient property.

7. Quotient of powers property.

II. Write in simplest form without negative exponents:

8.

10.

.11.

12.

-2s

* 2 - 9 =

3r 2s4

a-2 0

a6.1)73

2 - 3 +7

(x2.sy)3

.x y2

(6a)°
60

_
b -2

13. a75c-

(2x2v3 )4

14. 8xely1

2 III. For rrc , complete the following.

15. P-ic is called

16. is, called

17. For P-- , the x is called

18. For rc' , the n is called

4

16 9
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Self-Evaluation (pont')

3 IV.., Write the simplest name for each of the following.

19. 5iea3-1)2-c-tr--=

20. iffir

21. hip. VT

22. a3b2 bleb

23. 10 40 5/TT

24. /64,x7 f 2x4 =

25. I. + 672- =

26. 3VDT +'55-15.

3,--
27. Y54 - V16 =

28. 5/17--- =

1 +
29. 1 - 2-- =

30. 145-- V3-

4 V. Simplify the following.

8.
31. 216

32. 49

33. 2

3

35. 32
4.

c.

1.

IF YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE THE PROGRESS TE!

r10 5



SECTION 2

Behavioral Objectives

Upon completing your prescribed course of study, you will be able to:

5. Given a radical expression, write the simplest equivalent
expression using fractional exponents.

6. Given an expression with fractional exponedts, write the
simplest equivalent radical expression.

7. Given &real number raised to the power of any rational number,
write the simplest' name For the, number.

8, Given an expressionnof the form JP', write it in simplest form
using the theorem, triT .(v b

9, Given any expression involving rational exponents, simplify
, indices, write.their product in simplest radical form.

10. Given two or more radical expressions with different indices,
write their product in simplest radical form.

11. Given a radical equation, find its solution set.

12. 'Given a real number, write it in scientific notation.

AL
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RESOURCES

t

Reading and Problems

Vanatta, Algebra Two, #5 :. pp.' 245-246, Ex. 25-30 p. 248:

#7 pp. 245-246; Ex. 22--30 p. '247, 7-15, 24, p. 248: 148 : #9

pp, 245-246, 13-21 p.,247: #10 p. 254,.Ex. 5,9,16,17,18 top p. 255,

10, 17-21,'23.p. 256: #11: pp. 258-260, Ex:1-9 g. 260: #12 .

r 9 ,

Cr

Dolciahi, Modern Algebra, 115 333-334, Ex. 1-6 p. 335 146

.#7 pp. 334 -335, Ex. 3-10 p./3341, 15-22 p. 335: #8 p. 258, Ex :

.', #9 : #10- : #11 pp., 334-J35, Ex. #12

Nichols, Modern Intermediate Algebra, #5,6,7,8 49-50, Ex. 1-3, 5-13,

pp. 50-51-: #11 pp. 51-52, Ex. 1-5 p'p. 52-53: #12 p. 53 Ex. 1 2,3 p. 54.

6

Dolciani, Modern School Mathematics, Book 2, #5;6,7,8 mi. .M9-400, 402,

Ex. 7-40,.47-49 p. '401: #11 pp. 402-403, 3347336, 'Ex. 27=3.6 p, 332, 1-36

'pp. 336-337: #9 41-46 p. 401: #12 pp. 412-413, Ex. 1-38, pp. 413-414: #11

pp..:334-336:; Ex. 1-28 even p. ,

. .

Pa yne, Algebra Two,
#5,6,7,8 pp. 355-356, Ex. 1 -92 p . 357-358: #12

351, Ex. 1-16 p.,352.

,Pearson, Modern klgebra.LAIsIgtcal 4proach,, #5,6,7,8`pp . 398-401,"

°403-404, Ex. 1-9 p. 402, 1-5 pp. 405-466: #9 p. 6-12 p. 406

1110 pp. 396-397, Ex. 1-5 p. 398.

INTRODUCTION TO EXPONENTVprogrammad). W5,.6 frames 15,16,206-228

234435'. 250-252 '259-261i' 118 fraffies 262-27L
#121,

'framei 5'1779

0

II. Games

Equations by Layman Allen.

172,
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SelfEvaluation II

5 I. For each of the following write the simplest equivalent expression

using fractional exponents.

1. Vi-

3
2. V-11-71-7

3.
4
1/T75---

4. 2x2y3

,

?,

)

6 II. For each of the following write the simplest equivalent expression
using radicals.

5. (4ab) 3

2

6. 7'5

(3x)-

3

8. a4

L

III. Write the simplest name for the following.

3

9. 25.2

1

10. 16
-4

8.5
3
9
1

50 164
11. 1

85
3

12. 16 2
.f`

w1.1

3

13. 814

8' IV, Write the following in simplest form.

14: 327

173 8



Self-EYaluation' (cant')

15. NIT

16. ;31.731-1,-
..,...

,--
17..

5
v324

Sf

V. Write the f011owing. in simplest
2 3
'N T

4...a-Lia.

I

18. a a

o 19.
3

1. y7
6

1

20. (64x4)8

1

21. (-8x6)7 .
2 2 t

22. x3-y5

10 VI. Write the following in simplest radical form.
_. *,

23. (14r1 ) (23il )

,
.24. :(4)/.2 )'(v )

.25. ti
4

26. T 71

11 VII. Solve the.following radical equations. ,

27; - 3 =. 1,

28.. 44-c + 1 = 25

29. 2x+ 1 = :117;"7---23

5.1

3



_Self-Evaluption (cont')

-30. - t4ST + 2 =

31. 37,i - 6-c + 1

12. 'VIII. Write each of the following irv'scien'tific notation.
,

/ 32. 2.61

0

7

33. 2,000,600

A

34,./ .002712

II I

-2
35. 30.61 x 1U

6
36, .00027 x 10.

IF'YOU HAVE MASTERED ALL THE BEHAVIORAL OBJECTIVES, TAKE THE LAP TEST,.

-N,
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1 ADVANCED STUDY

I. The following are in depth problems. To get advanced study credit,
yoU must do at least one set and 80%of that set.

1. Dolciani, Modern

2. Dolciani, Modern

Algebra. p. 156, numbers 29-38.

3. Dolciani, Modern

Algebra. p. 261:numbers 43-50.

Algebra. p. 265, numbers 21,22,24
p. 267, numbers 27-30

4. Vanatta, Algebra Two.

5: Vanatta, Algebra Two.

. 252, numbers 23-30.

p. 255, numbers 28-30
p. 256, number 24

257,'numbers 11,12

6. Vanatta, Algebra Two. p. 260, numbers 13-15
p. 262, numbers 21,22,39,40

II. Develop a game involving exponents.

III. Develop a set of ruleS to adapt the Equation,game to operating with
exponents.

IV. Can YOU do this??

The earth gravitational pull on an object is directly proportional to

its mass (m) and inversely proportioned to. the square of the distance of

/ %the object from, the center of the earth 0-,2 )

Mathematically this may be written:

F = kmd
-2 t.

If an object .experiencesa force (weight) of 1201Ibs. at the earth's

surface (4 x 103 miles from the center of the earth)lwhat pull or force

,

would the same object experience at 8,x 103 miles from the center of the

earth.

V. EXTRA FOR EXPERTS - Dolciani, Algebra One, pp:276-278.

VI. Modern School Mathematics, p. 332 nos: 21-26, page 234 nos. 29-36.

'.11
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. RATIONALE (The LAP' s Purpose)

We will now extend our'. concept ot a mathematical

system to include the set of polynomials. You will

learn how to add, subtract, multiply, divide, and

factor polynomials. The field propertieS are used

extensively ,in applying these operations on polynom

ials.

You probably will recognize many of these skills

from .yout previous work in Algebra. They are presented

ti again only more depth because of tiller importance

when working with rational expressions, polynomial

functions, and solving equations whici will be deve

loped in your` future study.

Z--

z

.
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SECTION 1

Behavioral Objectives

After completing your preScribed course of study, you will be able to:

1. Given an algebraic expression, state whether or not it is a polynomial:*

2. Given a polynomial:

a. State the degree of the polynomial.

b. State, if it is,a polynomial over the integers, rationale

orreals. *

c. State.if it is monomial, binomial, trinomial or.perfect

square trinomial..

d. State'if it is in two or more variables.

3. Given a polynomial and replacements for .the variables, sleterdine the :

value of the polynomial.

4. Given any two polynomials, name the polynomial in its simplifiedform

which represents their:

a. sum

B. , difference

c. product6**

d. quotient (where the polynomial of higher degree is divided

by the polynomial of lesser degree).

5. Given any polynomial, name its additive inverse.

6. Given any polynomial, factor it over the\integers if possible. **.

.\
7. Given any polynomial that is faCtorable over the rationale, write it

as a "factorization over the integers times some rational number.
.

(The examples and exercises in Appendix 3 are ,lis.ighly recommended for

all students as a review of factorization of polynomials.)

Check definition in Appendix 1.
.

1
-x-x- Apply the full patterns listed in Appendix 2 where applicable.

t' \\
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RESOURCES

I. Reading and Problems.

1. 'Vanatta, Algebra One, 111,
46 p. 60: #4 pi). 61-62,
63, 2,5,8,14,16,20,21,24,27,29 p. 65, 1,2,5;8,11,16,19 pp. 68 -69,.
1,3,4,9,11,12,16,20,21,25 p. 73: #5 : //6 pp. 74-76, 77-79,
Ex. 5,6,8,11,13,15,16,19,25,27,34,42 T76, 1,2,8,10,12,14,16,17,
18,20,21,23,25 p. 79, 1,5;7,13,16,18 p. 80: P7

td

2,pp. 565g, Ex. :- 113 pp. 56-58, Ex. 41-
63-68, 73, Ex: 1-4, 6,8,17;20,21,30 pp. 62-

2. Dolciani, Modern Algebra, Book 2, 41,2,3,
: 1l4a,b,c ,d, pp.121-

122, 128-129, 140-141, Ex.*1,9,15,16,20,21,22, p. 123, 8,9,14,17,21,
26,31,32 p. 142: 1/5,6,7 .

3. Nichols, Modern Intermediate Alsebra, 11,2, pp. 59-62, Ex. 1,2. p. 6Q,
If 1-4 p.62,.4-6 p. 93: #3 p. 63, ,1-18 p. 63,-1 g-h p. 91: #4,5 pp.64-

68, 70-78, Ex. 1,2 p. 65, 1-3 p. 67, 1-3 pp. 69-70, 1-3,p. 72, 1-2
p. 74-75, 1-20 pe 78, 2-3 p. 91 -92: 36,7 pp. 78-90, Ex. 1-2 p. 80,
172 p. 82, 1-2 pp. 84-85, 1-2pp. 86-87, 1-2 p. , 1-2 pp. 89-90,
1-8 p. 96.

4. Dolciani, Modern School Mathematics, Book 2, #1, 2 pp. 56-57, Ex. 1-
2 p. 60: #3 : #4,5, pp.. 58-59, 251-254, 256-258, 272-275, Ex. 5-
46 P. 60-61, 1-40 pp. 255-256, 1-46 pp. 258-259, 1,-35 p. 76: #6,7
pp. 259-263, Ex. 1-8 p. 263, .1 -66 pp. 264-265. v.

-5. Payne, Algebra Two, #1,2, pp 49-51, Ex. 1-20, 26-35 p. 52:. #3 p15.56-57,
Ex. 21-26 p. 66: #4,5 pp.. 52-53, 57-58, 72,73, 74-76, Ex. 1-:7 Pp.
54-55, 10,11,13=17, 23-28,30,31 p. 54-55, 43-48 p. 56, 1-26 (omit ones
on complex numbers) p. 59, 1-12 p. 73, 1-35 p. 76: #6,7 pp. 65, 68,
70; 80-81, Exq 1 -54 pp. 66-67, 1-38 p. 69, 1-30 p. 71, 33-58, p. 72,
1-31,pp. 81-82.

. Pearson, Modern Algebra II, L.A. 911,2 pp. 148-149, 153-154, Ex. 1-7
p. 150, 1-5 p. 155:, 9'13 pp. 148-149, Ex. 8-9 p. 150: 9'#4,5 pp. 156-
161, Ex. 1-6 -p. 157, 1-15 pp. 161-163: 116, 7, pp. 164-166,-172-184,
Ex. 1-5 p. 165, 1-5 p. 166, 1-18 pp. 174-175, 1-10 176, 1-3 p. 178,
1 a-p, p.,179, 1-20,p. 182, 1-18 p. ,183, 1-2 p. 184.

II. Games!

Equation's byLayman' len.



Behavioral.Objectivel

A DI X 1

Definition: 'A polynomial-in 1.1,e varl3ble x is the set of all

symbols a
o

+ aIA + a
ox

2
... a

n
xn ere n can, be

any non negative jciterer and the coefficients

ao, al, ... an are maMbt;:rs'of specified set..

Some examplep of polynomials in one variable are:

1. .4 - 3x + 6x
2
whidhean be written 6x2 - 3x + 4.The specified

-set is the integers. We, therefore, say this a polynomial

--- over the interers.

x

3

22
-

2.
1

)c -1-+ 4 - 5x5. -f- 4x4.
2

This is a polynomial over the

3...5y2

This, is a polynomial over the

1

2

This is a polynomial over the

5. 2x

This is a. polynomial over the

Nichols
Refer to page 60 of the/text for the-definition of a polynomial

in n variables. In this definition, the symbols x1, x3'

e x
n
represent n different variablessuch as x, y, z, etc./

The following are examples of expressions which are not polynomial's:

2
:1). 4 2) 5*-1 3) AILY2.1 4) .,5:7 + 2x3

Y.x

QUESTION: Is the number "0" a polynomial? CarefUl, does it conform. to
.

the definition. ?

ANSWER: Yes, it certainly does. Think about it



APPENDIX 2

The following are examples of different types of factoring you will work in
in Appendix 3. Study these examples and then complete Appendix 3.

I. Apply the followingpatterns where applicable in computing the

product of two binomials:

a. (x + y)2 = x2 + 2xy:+ y2

P (x-y) 2 = x2 - 2 xy + y2

(e) (x, - y)3= x3 - 3x2y + 3xy2 - y3

(x + y) (x - y) =.x2 - y2

(d) (x + y)3 = x3 3x2y + 3xy2 + y3
II. Use the following patternd where applicable to factOr polynomAals'

.3

over the integers:

a. acx2 + (bc + ad)X + bd = ax + b) (cx + d)

b. the distributive property to remove common factors.

c. grouping-by-pairs

d. x2+ 2(xy) y2 = (x + y) (x + y)

e. x
2

1- a2 = (x+a) (x-a)

f. x
3

+ a3 = (x + a) (x
2
'- ax + a2)

g. x3 (x - a) (x2 + ax + a2)

h., a5'.+ b5 = (a+b) (a4 - a3b + a2b2- ab3 + b4)

a5- b5 = (a -b) (a4 + a3b .+ a2b2 + + b4)

:a

.
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APPM DTX 3

PRACTICE SHEET N Pa\

I: ROVING MONOMIAL FACrToliS
S..

EXAMPLE:

2x2y + 4x3y2 + 2xy

2xy( + 2x2y I- y2)

II: TRINOMIALS OF FORM ax2 bx + c

EXAMPLE:

2X2 + 5x + 3.=

(2x +'3) (x + .

III. THE DIFFERENCE OF TWO SQUARES

EXAMPLE:

a. 25x2 - 1 =

(,5x 1') (5x + 1)

b. it2 b2
=

(t b) (t + b)

* EXERCISES:

1. 3ax + 6a2
)q,

2. 16x2
- 12)cv + 8)c.r'

E(ERCISES:

1. a2 - 2a - 15

2. 10x2 - 11x - 6'

3. 9a
2 - 24a + 16

c. (a + b)2 - 49 7

+ b)2 - 72=

[(a + b) + 7.1(a + b) - 7

(a + b + 7) (a + b - 7)

.d. 16t4 - 1 =
(4t2)2 12

(4t2 7'1) (4t + 1)

[(2t)2 - 12.14t + 11=

(2t 1) (2t + 1) (4t2 + 1)

1 6 6



III: . THE DIFFERENCE OP .TWO SQUARES (continued

EXERCISES:

1. x2 - y2

2. /la - 25b2

3. 9x2 - 49

4. x2 (y +.z)2

5. (2a - 02 - 25

6. (2 2x + 1)

FOUR .TERMS - COMMON FACTORS IN EACH PAIR

y2

7. 9x2 - 12xy + 4y2 - 16

8. x2 + y 2 +, 2xy - 9
49. x4

10. .16 - a.b4

11. 81 - a4

12. b4 16a 4

EXAMPLE

2xy + x + y + y r.;

(x3' + x) + (Y2 + 3') '=

x(y 1) +y(y 1)

(x + y) (Y. + 1)

V TRINOMIALS. OF. THE FORM

EXAMPLE:

ax2
+

r,

EXERCISES :

xy

xy - y + 2x - 2

rs + 2r + 3s + 6

+ y - 6x - 3

5a + 3ab 3b - 5

5. Sax + 5bx 3ay - 5by

+ cy AND TRIUOMLAL SQUARES

EXERCISES:

a 4a
2 + 12ab:-+ 9b = 1. , 29x2 -+ 24x7 + 10y

(2a + 315) (2a 3b 2. 4t2 + 4f + 1

(2a + 3b)2 3. 41c2 + 16km + 16m2

b." 6x2 + 11xy + 4y2
= '4. 36m2 -I- 84pm + 49p2

(2x + y) (3x. + 4y)

f'7

5. 6x2 xy - 12y2

6. 20t2.- 9tq - 20q2



, _

VI: SUM OF

EXAMPLE: EXIKT-I S ES:

; 3 b3 .
7

x ".

4 1.; ) (a - ab -1-- 1.." )

b. t
3 + 8 7 3. 64 4- . 3

3
+

( t + 2) (t2 2t + 4)

.x6 + 16

5. 27x' + .64y)

VIII DI FE'SRE:0 0ie 0 aES

ECAMPLE: EXERCISE, :

a .- a3 6,4 -- '27c3

2. x' - 125

- 27 7- 3. x6 - y6

x
3

- = 4. 343x' - 'ay
2

()! 3), ( c 3"-t 9)
3 3.

5. '8x5 - 125y

b) (a2 + a'b + b2)

VIII. OTHER TYPES COMHIllAnala - FACTOR USING THE DIFFERENT METHODS

a. COMPLETE FACTORING b. COMMON! BINOMIAL FACTORS

EXERCISES: EXERCISES:
is

1. T*12 - not 1. 3(a - b) 4x(a b)

2. af4 - 2. (x2 - Y2) - 5(x +

c. GROUPING d. POLYNOMIALS OR DIFFERELC E OF SQUARES

. 1 . ax + ay - bx - by 1. .t. a2
+ 9b

2
- 25c

2
- 12ab

a3a - a - a + 1 9b2 - 12. 25c
2
- 4a

2 9b 2ab2.
2

e.)ices
4

I V:

1

8 . ;
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e

'de...III:Cy which of the follow:irt; pto.vnrinivi.
?.:0, expl yonr

1

,

5.

+ 2x + 1

Y. + 1

X

x2'
Q. - 2x + 7

////
5 .

5
+

,

/ !

II. Consider the following .&)1yrionlials:, , y

4 6. 2xy I
0

7. -5- x.y
2

+ 3x
2
+ 2

1

"8. lr x - x2y

:
9. x

2
7 + + y

2

10, .3T. x2 + .7x3 + Jxy .+ 7
a. GiVe the aegree bi ;1-ie- above polynomials,.

b. \ h of the above polynomials -are Jiver, the,: seals,

..ever the rationale, over the integers

c. Which of the above are monomials, binomials" trinomials,

perfect square trinoriialS ?

-

III. Given the polynomials and replacements below-, compute the valtid
. J

of the polynomial.

11. x
2

x; x = 2

12. .2() r. 3);
)x= .-3 y = 1

13. (1xy2) (x y) x

c -

14. xy + d ; x = 1, y = 2,! c =

(9)



a

IV. erforM, the indicateil, operation.-

151 (a23 + 1p2 2)' (-a23. + z .- 4)

16.. (2-x) - (x2 3x + 5)0

St

17. (4y? + y + 3) . (y-2) -22. (x5 3. - 7x2 + 2x),-F- (3 +.4x- 6x3) -
18. (5z

2
- 16z + 3) +,;(2,1- 31 23: (19a2 + 26ab.- 5a-c) (16ac + 15a2 - 2abf

s, .

,19. (2a - 3)2
--- si. 24:"(2x2 - .3x + 5) (3x2 +- 4x - 2)'

. 0

20. (a + 2)2 25. (6x3 19x2 + 21x -=.0) (3x - 5)

. 21. + 26. (3x2 26) (3x2.+ .2x)

.

;r. True or Faloe?

-(2y)2 =-t4ST?

28. ..-(23'..; 3x +.4) = x2 -3x-4

29. (x -y.) =.Y x

30 -(-4.4.2 4ab + b2

1

b2b + 9

VI.
,

Factor over the integers if possible.

o 2
31. 3x + 17x + 10

r

38. -;x2 + 1

32. a2' + 4 .
.39..6 x4 - y + 9

33. 33x3 121x
2

'46. xif - 16.
I

34, xy + 3y - 2x - 6 '41. I*6 -y6
35. a2 - b2 42. ar° -b

36. 8x3 - a3 3
43. x4 -\4ax3 - 3a2x2,

37. x + 27a3
a

FaCtor over the integers with a rational monomiaL.tactor.

44. y2 y +
1

46. "x2 1/4

45. lx
2.4.

1x + 1
4 3

..7
, 9 ^3

Grade your own test. If you have,satisfactorn ii
y dompleted your work you _may take the. LAP. TEST. CONSULT YOUR TEACHER FIRST.

19O -
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ADVANCED STUDY

41-
. z

leagp to use synthetic

Demo-nstratewcour knowledge

.

1

I.

division.

by 'Completing eiihar of the.. f011owing

gtoups of ,exercises: ,

a. Vanatta, Algebra Two,pp. 1,--;72, -

numbers 1,3;6,,8, and'10.
.f.f. ,

b. Dolciani, Modern 'Algebra,' Book
Two:.; p. 523, numbers 1,2,3;4,6.

. Dolidani, Modern Algebra Two, p. 145

nura.b>ers 25-26.

°3. Write a paper on Blaise Pascal. Tell

how his famous triangle is used in
a

expanding a binomial, like (x + y)9ind

.factor the following problems using

the information you'have found.

(a, (x - y)15

(b) (a - b)9

( c ) '(243x 34)5

(d) (x + 2y)4.-

qT

1n 1

11

0

. ,

)

; '
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RATIONALE (The .LAP S Turpose)

1

-Ct

Inithe past youvhave learned to patio/us. Tot; have nalso

# .

learned that equationS\ are. not always. i.n a fori which is. day to .work.

o.

Many tines it Is noCessary to simplify equations to get them in a workable
o

form:. This LAP is essential to you'? future work in solving equations.

. In this IAP "algebraic fractions" will also be reviewed along with- the

study of the set of rational exprpeions under addition and reultiplication't

The treatmnt of. the operations is based on the notion of the :quantification

.

of variabls over the set of 'real-numbers and .losuiting availability of

field properties. Addition and multiplication of 'rational expressions is
.r

done first by strict application. of ,definitions so that the underlying

principles, when short-cuts are. -used, oall be understood.' The concluding

section will make use of rational -expressions in problem solving.

V pa

S.

1

1
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Behavioral Objectives

r

After,the.completion of your prescribed course of study, you

will'be able to

1'. Given an expression, determine.vhether or not, it is a rational

2. Given a'rltional,expression, express it in.O.Mplified form; i.e.,

.

express it so.tha4, the numerator and denominator have no comlitod"

3.

actors.

Given a rational .expression (or a sum, difference;,prodtAt or

quotientof two rational expresions),find all replacements.fOr

%he-variables for which the expre,ssion(e):.is undefined.

GiKeretwo or more rational expressions; determine the leapt

common denominator for'these expressions.

5. . Given a rational expres.sione'find.

a) its 'multiplicative inver"se (if it exists)

es

yJ
..

. .

b) its additive' inverse

6. Given. two rational expressions, express any of the following'-in

simplified form:

a) the product of the two eZpressions

b) the quotient of the two. expressions'

c) . the sum of the two expressions-

d) the difference of the two. expressions

7.; Given a complex rational ,expression, write

4

its simplified form. .°

8. Solve equations involvingrational expression

9. Solve any given word probleM`involving rational expressions.

1,4 Ct
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Reading and PrObrerns

, 4,

RESOURCES ,

V ,
1.- Vanatta, Algebra Two,- #1 :.#2.pp.' 81.783, E. 1-18 even pp. 83-.84:

113 pp; 21, Ex.-2 p. 22: 114 pp. 44-86; /Ex: : ti #5 : #6.a b,-pp.
87-90, Ex: 2,:3, 4, 8, 9, 11,1.3, 14 li 80, 2,4,5,6;7,8,10 p. 90; 5,.

9; li; 12 p. 91; 6 c d, pp. 81-85, Exi./2,3,5,13,14,16,19,22,23, p:86-
. 84, '15,16 p. 96: .#7 pp. 91-92, EX. 1/5,4,9,11, pp. 92-93, 18 .p. 96:' ..

#8 : #9 , Ex. 1,,2,5,6,8,9;12,14,16,17 pp. '138-139, 2-4 p.'14,1. ..

2-. bolciani, Nociern A1ebra, Book 2, ill ..... #2. pp,. 156-160,. Ex. 1.13,

...

5,11,15;c0,22,26.,29-732 pp.. 160-161:1. #3 pp. 157-15,8, Ex. 1 -24 odd p.

it 158: #4 pp. 1.4-165., 'EX. : #5/ : #.6 a b, pp.' 16111.62, X.x.' 12.6',-,.

. .....

8,11,15,16,19-21,213,24;27,28 pp. 162,7463, 1.2,32 p. 169: #6ciPpp. 164-
165, Ex. 5,S,10,11,12,15-,18,2.5,261,28,31,322.35,38,42 pp. 166-167: 7
pp.. 167-168, EX. 1,1,9 ,10;13,14.,/25,26 'pp. 168-169f #8 *pp. ,169-170;
Ex.' 2,5,6,15,17,18 p, 171::. #9 ;pp. 173-174, Ex. 1,3-9,:13,16 pp. 174-,

.'' 'if-
.176 ,

. , ,- .

.3. Nichols,. Modern 1nCermediat.e 1.1...s,ebra, 111 pp. 95-96; Ex. 1-9 oraf, P.
,"' 96:- #2 pp.i'96-98, Ex. 1-9,-Pr98: -#3,4,5,6 Ppi 967106, Ex. 1:.(a- -j)

pp. 99-100.; 1 :(a-,j).,2(a-j),.p1-102; 1 (a:-,j),2(a-j) pp. 1104-105,-1(a-j),, -
.2(a-tj) pp.' 107-1081 #7 pp... 06-109;. Ex. 1-9, p. 109: #8,9 ____.

.c-.., 4. Dolcianf, Modern SChooi Matriematics,"'BoOlC2, 111, ..: #2 'pp. 277-279a,
Ex. '1 -36 pp. 279-280: 1#3,./4,5,6 pp.. 280-262, 284;18-6, Ex. 1-:28 pp. 282-
283, .3.-.2 even,.pp.. 284-28 :: 117 t.pp.... 264-,286;*.Ex.:' 1-62 odd p. 286: 4

118,9' . ' :. ''
.

,'...

.9

C.

.

5. Payne, Algebra Two,, #, ip, 95-96; Ex. .1-1:2! p. 971. 1/2 pp..98-99, 102-

103', Ex. 1-12, p. 102;1-39, p. p. 104,
106,',110,111, p. 97, .1-32,.p,..105, pe 107, 1-40, p.
112: 113., Ex:. 1420 p:. 114:..#8,9 . .

6. Pearson, Modern. Algeb a II, A Logical. Appgoach, #1 187,, Ex.
#.2 p. 187; Ex., 20, p1/. 53; 1 (a-f) 191,,.28.a p:1196: #3,4,5,6,.
pp. 187-7189; Ex.. 12; p. 53, 2(a-h),p. 194. 4 la-h) p.. 192; 28(1i,c)

-p.- 196: #7, pp. 188-189 Ex, 3(a-f)-, p.. 19-1, .28(d-f) p,. 196: .

II. Audio

Wollensak C-3809 Reading Written Problems :

II. 'Games -
A.

Eqiiati;m8 by Layman 'Allen"

.

I

icea
,3
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S 4,F2-EVALUAT TON

0

"7
0,

4,

Which of .the rollowing are rational. eicpressions? Circle the number-;
0by :eaph expr9s s

5. 7(7;+ 3) -

.2.

)ft " + 26 .

N,'
II. Simplify the following rational express-tone:

9 2

lo. x2

11. x2

1..

3

0

12.

13.

. - - . .
.

r2 2
.

i-2.+ 3re + 2s1

x2"- - 2x
x4,*+ 2xy + yr7g

u3
u2 uv + v2

r.

1



o,

0 ,

Decide on the replacenents for the ,variables for which they
.

1. .
:.

:fallowing. are -undefined:

3
x + 2

1.6.

2

:It:.

f1 5 +x
3y - 4

'
18.

12x + 2

xc ; 4

19. 3t

4t -VII= 4

.

What is'.the Least ComMon Denominator of each pair of expressions?

x x + 2 -;
20;

g"Ty ; 2y.

,2 6

x2 y2 ; (3c,214

22.
2x 3y

777.6 f -(x2 + 14)(3t - 2)

23.
2 5

7.7z ,

24\. + 2

x (x - y) x3 - y3
;

r

Yea

.*
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1

Self- Evaluation .(cont1):
,

VII. Simplify the following complex rational expressiOns:
.

44. 43( + x
. .

_ xy
y

7
. e

t'ur
45.

t

46.,, 2 3
1.

x

47.

b
-7 !!

Solve .the

.`2x

*48..

3-2x
50.

8.= .0.

';- :

x-3 = 1
3 944i-

IX. Solve the following.

- - 6'...',.o ...'",.: ' -
51. The average of two aunibexs ,i.g'-'15..-

is two-third oe'the l'ar.ger4f,' 6'.. ?.. ..,
.4 , . : ;-

52. One cardsorter can prpcess a d'e'ckNOf/unched cards in 30 minutes,
while another' can scrkt\ the deck -in 45 minutes. How long would it
take the two sorters tOgethe'r to'process the cards':

53. 'A solution, of silver nitra\te in water is 12% silver nitrate. How.

many ounces of 'the compOnnol\ must be added to 23 ounces of this
solution to p'roduce a 20% sblution?°

Fi
.4.

'Elie

' , , ------'. ;/_:-/-54: 'Three men receive togetpr $1285 from & Ifbusiness venture. I A , s.,..
4 -.share is $25 more than .. of B's share,.` C's share is ----of Bli-"Y.-: "-15 ).:._-:::.

share, find the amount 6 of3.'money each should receive. ,---

, .

I 1, ,

. ,

.
'5. The l.rt thof a rectangle is two': feet longer than its 'width.

Find the idth if the perimeter of/the re angle 1:4 144 feet.

GRADE YOUR OWN T ST. If you have satisfactorily completed, your work, you
may take the LAP TEST. CONSULT YOUR TEACE7R FIRST./

7 :
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-
V

..
.

5. Dolciani, Modern Algebra Two, Ex. 26, 3 , 33, 34,-.
a , -1'17: - .

,p. 177, and 9, 10, 15, 19 p. 182.

ADVANCED STUDY

S

1. Make up a game using rational expressions.p

At least 80% of any set of the following problems
MST BE CO4LETED,for credit.

)

. Allendoerfer, Fundamentals of.Freshman Mathematics,

Ex. 1 -20 p. 74.

3. Allendoerfer, Ex 17-20 p. 78, 15-22 p. 80.

f4. Allendoerfer, Ex. 101.0 p. 80.

S.

1.

8

I
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.RATIONALE (The LAP's,Purpose)

.

In 1600 European mathema\ ticians worked

with two branches of mathematics - geometry

and,akkebra. However .there was no link

between these UdebranChes. Rene' Descartes,

-a French Ithiloropher and mathematician, pro-

vided the cormaction in his Geomettrie,

. published in 1';37, by.devising a scheme for
b

locating point:: by iminenuMbers. From this

idea the whole subject of analytic geometry

or coordinate geometry has developed.

In this.LAP you will begin an introduc-

tion to coordinate geometry. Youwill study

the most basic.coordihate figure, (the straight

.c:24

line. You will also investigate the conceits

of slope, intercepts, distance, midpoint,

parallelism; and perp'endicularity.

O
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. SECTION 1

'F

behavioral OBjattivem

r" At the completion of your prescribed course of study, you will be
able.t6:

to

1. Identify or define the following,:

-' a. ,cartesian coordinate systep
b. Descartes

4
c. abscissa
d. Ordinate
e. .origin

2. GJW6 a cOordinate system for a line:

a.4- Find the coordinate .of any given point.
b. Given two points, find the coordinate of any point of

the segment joining the two points.
c. Given the coordinates of,two points, determine the

diitance between them.

3. Given a coordinate system for a plane:

.

. a. Given a point, identify its coordinates.
....

b. Given an ordered pair, graph the corresponding point.
cr.c. Given a point, identify the .quadrant or,r;the axis which

contains the point.
.1.'d.. Given, the lengths of two sides of a right traingle,Use

the Pythagorean Theorem to find the length of the third
side. .6.

.
e. Given a geometric figure, one or more of whose sides

lie along a horizontal or a vertical line, find lengths
of segments or coordinates of points for this figure.

4. Given the coordinates of two points in a plane:

a. Use distance formula to determine the distance between
them. a

b. Find the .coordinates of the midpoint of the segment
joining them.

c. Find the slope of the line containing them.

5. Given the slope of a line or sufficient information to
determine this slope, decide whether:

4 .a. the line "rises to the right".
b. the line "falls to the right".
c. the linse is horiZontal.
d. the line is vertical;

2



-.Obj. 1;

Obj.'2:

1,

41.

Obj.
\
3:

.11

RESOpRCES

' (2\

Vapatta, lgebra Two, read p. 115, Ex'. Define the-terms in

Obj. One?
Dolan , Modern Algebra, read p. 81, Ex. Define the terms in

. Obj.

-,.

Nichols, read pp. 115-117, 122,ex. 1, 2 page 116; 1-4

117-118,c1-6page 122.
Wooton,, read.pp..154 -155, 160, ex. 5-8 page 159.

Payne, read p. 136, ex. 1-22-, pp. 138-139:
Pearson;read p. 204, ex.. 1720, p. 205.

Vanatt (a) ; (b), p. 115=116, gx. 1-4 page 117: (c)-(e)

Nicho , read-pp: 118-119, ex. 1-9 pages 119-321:

Wooto , read pp. 155-157, 160-161, ex. 9-24 page 159.

pages

Pearson, read -pp. 205-20, ex-: 1-12 pages 210-211.
Wollensak Tape C-3652 Graphing,Lidear Functions
Games:* Graphing Pictures

An Ordered Pdir Code,

Obj.s -4,5: Vanatta

<-\

(/14a) read pp.
(b) read pp.
'(c) read pp.

014

152-13'5",

154 -155,

142-143,

ex. 1, 2, 4 page 154:
ex. 1-3 pages 155-156:
ex. 1-:.12 odd page 145.

> %

Doltiani, (114a,b) read page 294, ex. 1-6 page 295:-

`). (c) read pages 84-88, Ex. 1-12 even page 89(

(#5)

iNichols, #4,5 read pages 122-126, '129 -133, ex. 1-14 even
pages, 122 -.123; 1-8 pages 124-125; 1-14

even page 131; 1-14 even page 133.

Wooton, #4,5 read pages 168-172, 433-437, ex. 1-18 bottom

page 173; 1-30 pages 437-438.

Payne, #4,5'read pages 140-146, 148-151, ex. 1-14 page 143;

1-12 pages 146-147;18-23 page 153.

.pearsbn, #425 read pages 212-218, ex. 1-4, 12, 13, pages
216-217; 1-14 pages 218-219.

Wollensak C-3854 The Slope of a Line

3
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SELF-EVALUATION( 1

I. a. Define Cartesian coordinate system.

b. For whom is the Cartesian coordinate system named?

0%.

c. On the following coordinate plane, label (1) the abscissa,
(2) the ordinate, (3) the origin.'

c

2 II. Use this coord nate system to answer the following questions.

r

(1) Give the coordinate for each of the following points.

A

B

C

D

(2) Give the distance between the following pairs of points.

A and E

C and D

2r8

c.r

.O



3b (1)

A (2,4)
B.(-6,-4)
p

D (0,5)
E (-3,4)
F (4,-2)
'G (5,0)

ALUATION 1 (cont')

e following grfaph and plot these.points.

wr

(L

A

(2) Identify the'qUadrant 'or axis whicfi contai4 each of the following

points.

A (4,-1)

NB (2,8)

C (-7,-2)1

D (-3,0).

3d (35 Find the length of the third side in each of the following triangles.,

C

6=1-

B-*=

6

A

b=la

(4) Find the length of each of the sides of the following triangle.

'AC =

CB=

AB t2
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4 .

SELF-EVALUATION 1 (cone')

.

(5) Write the coordinates for the points of the vertices ofthejollowing
figure.

,

4) IV. For each of the following pairs of points, find: .

5

n

.(a) \he distance between them en
\(b) the coordinate of the midpoint of the segment jdihing each pair
(c) the slope,of the line containing each pair

N\ DISTANCE MIDPOINT SLOPE

(1)(4,0) (00)

(2)(0,5) (-.2i-2)

(3) (4,3) (8,.7)

(4)(-2,8) (5,3)

(5)(8,-2) (-3,9)
0

Given two ordered pairs: (a) determine the sl4e of the line joining
them, and (b) determine if the line: (1) ,rises to the right

1. (8,2) (3,7)

2. (-2,-5) (-4,-9)

1, (2,7) (9,7)

4. -5,3) (-5,-4)

5. (8,0) (0,-2)

A. SLOPE

(2) falls to.the.right
(3). is horizontal
(4) is vertical

B. DIRECTION °

IF YOU HAVE SATISFACTORILY COMPLETED YOUR WORK ON SECTION 1,
CONSULT YOUR TEACHER. THEN TAKE THE PROGRESS TEST ON SECTION 1.

e k -

210 6
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0 SECTION 2

.

Behavioral Objectives

At the completion of.You cribed. course of study, you will'be
able to:

a

6. Given an equation of a lines;

.

a. *rite an equivaledt equlti nsin slope intercept form.
b. (determine the slope of the ine.
c. determine the 'y - intercepe-of the line.
d. sketch and/or identify, the graph of the line. ,

Write thg, equation of a given line, when giyen any one'oft
following: '

a. the slope of the` line and the y:-..intercept.of-the line. .

b. the coordinates of a point On the kine.and the slope of the
'line. ' '. "

. . T.:.,,
, c. the coordinates of two points on the line. .10l' .s

....1. 8. eiYen'the coordinates of a plant or information sufficient to
find such coordinates, write:

a. the equation of the, horizontal line containing this point.
b. the equation of the vertical line containing the point.

RESOURCES 2'

'Obi. 6: -Nanatta, read pages 146-148: ex. page 148, )Ok any 10, problems.
. Nibhofs, read page 144, ex. 2 a - page 144.

. Wboton, read pp. 161-162, 175-177, ex. 1-12 oral page 162, 5111
page 172..

'Payne, read pages 162-165, ex. 22-27 page.166.
Pearson, read pages 161-162, 175-177, ex.1-7 page 222, 4 page 227.
Wollensak Tape C-3852 Gpaphing'Linear Functions

C-3855 Slop Intercept Form .

Transparency 3M The Str Line
Games: Graphing Pictures

An Equation Code

Obj. 7: Dolciani, 7a, read pages 90-93,ex. 19.26 page 93: 7b read
pages 9b -93, ex: '1 -8 page '93: 7c .

Nichols, 7a read pages 142-143, ex-. 1 page 144: 7b read pp. 142-
143, ex. even numbers bottom page 143: 7c 2, 4, 6,
8 top loge 143.

Wooton, read pages 175-177, Ex. 1-6 and 13-18 orals page 178,
1-12 written page 176, 13-24 page 179.

Payne, read pages 162-165, ex. 7a : 7b, 9-17 page 166: 7c,
1-8 page 165, 48 page 167.

Pearson, read pages 224-226, Ex. L page 228, 1-17 paghs 233-236.

Obj. 8: NicholS read pp. 139-140, Ex. 2a,c,e,g,i page-140.
Payne, read pp. 162-165, ex. 1-55 even pages 165-167.
Pearson, read pp. 223-226, Ex. 1-4'pages 226-227.

7

rlq

ti



SELF - EVALUATION 2

6 I. ,Rewrite the following in slope-intercapt forms state the slope and,
y -- intercept, and graph each (use graph paperon next page).

0
(1) 2x -1.34; = -6 m= b =

(2) 2y =774x + 8 m`= b =

.

,(3) = b'=

',-18x - 6y = 18 m b

m = b =

7 , In each 'problem below, use the given
equation for aline.

7, (1) nt,7- 5, b = 2

- (2) m = -2, P1(-3;4)-

(3) P1 P (-1,-1.).
ii

J. 2- -.,

,(4) m =-9, b --'0 0 '1
., ..,

(5) m =.3, 6P1(3, -1)

(6) P
1
(2,3), P

2
(-1,-4)

(7) m
2

b = 31

(8) m = 5, P1(-2,-4)

.(9) P (4,.73), P2(-6,2)

.

. A) Write the, equation for: /(1) tile vertical line,. and (2) th
horizontal line through (-2,3);

information to write the

4

(1) vertical

(2) horizontal

IV. Multiple Choice.,

9 1. If a line is vertical and passes thrAugh the point (-2,7
.its equation is:

.

(a) x = -3
(b) y = -3
(c) x = -2

(d) y
(e) none of these
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SELF-EVALUATION 2 (cont')
Graph Paper

4.

1 . 1 , ' 1 I I I

1

1 I ---L--. --, : . I: __ i, . , ; , ,
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,il 111.,11i I.; J . .
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., I . 1. i . 1
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SELF-EVALUATIOV 2 (cont,,..)

. If a line"is horizontal and pasSes through the point (a,b) ,.

its equation

a) x a
x = b

y ='a

d)- y = b

e) none of these

°

r

Question s 3\- 5 refer to elle. line with equation 3x - y =,
-6 3. The slope - intercept form of, the equation of this line is

.
. (a) -y ;= --3x + 2 - (d),3x + -y = 2

(b) y.=;,3x + 2 (e) y = 3(x - 2)
(c) y = 2.

4. The slope and y,- intercept' of _this line are:

(a) %-3, (0,2)

(b) -3, (0, -2).
(c) .3; (0,2)

(d) 3, (0,-2)

ne of these

5. Which -of the following is the graph of this -line?

I

B

0

-;
i I

.

-4
.

(e) none :of these
.

! I

: -f.- I '

i1 -:-

7- V. Choose the correct equation in Column B for each item in Column A:

COLUMN A

1. The l'ine.contains (1,1) and (2,2) A. 2x + y = -2

COLUMN B

10

441.4
.

t



s\
SELF-:EVALUATION. 2 (corit')

2. The line contains.(-2,-3) and
hat slope h.

3: The line has slope -2 and y
intercept (0,-2).

B. x - 2y. = 4

1'.

C. y = x,

'4.' The line contains (1,- ) and D. x + y = 0
has slope -1.

5.' Tha'lle has slope h and
contains (2,71). .

.0
E. none of these

WHEN YOU HAVE COMPLETED YOUR RESOURCES AND SELF-EVALUATION,
CONSULT YOUR TEACHER. IF YOU I DONE SATISFACTORY WORK, YOU NAY
TAKE YOUR PROGRESS TEST ON SEC 2

4.

E.

O. ,

:

0



Behaviqral Objectives .

SECTION 3

of

At the completion of your prescribed course o .study, youwill be
able to:

4

9. "Given the slopes of two lines, or Sufficient information for
,'.finding slopes,,detern4.ne.if,

4 , .

a. the two lines are parallel
b. the two lines are perpendicular
c. the 'two linesare neither parallel .nor perpendicular

10. Given the coordinates of-points on twd lines, such that certain
of the coordinates are variables, determine the value of the.

missing numbers when the lfnes are:

e: parallel
b. perpendicular

11.' Given:the equatipn of a line and a point not on the line, write,
identify the equation of a line through the given, point.

and parallel and/or perpendicular to the given line.

d RESOURCES 2

Obj. 9: Vanatta,,read pp. 1'507151, Ex. 3,4 p. 152.
Nichols, read pp. 133-135, Ex. 1-3 p. 136.
WoOton, read pp. 175-177, 439 -440, kx. 1-8 and 14=18 page 441,

43-44 Page 179.
Payne, read pages 155-156, Ex. 1-16 pages 157-158.
O

Obj. 10: ,Nichols, read pp: 133-135, Ex. 4-9 page 136. .

-Wooton, read pp. 175-177, 439-440, Ex. 41742 pSge 179.
ar

Obj. 11: Vanatta, read pp.150-151, Ex. 6-7 p: 152.
Wooton, read pp. 175-177, 439-440, Ex. 25-36 'page 179, 9-12

, page 441.

12

o.

1.

4



SELF-EVALUATION 3

9 I. Given the following pairs of.slopes,. determine if the lines with
these slopes are parallel, yerpendicular, or neither.

1

2.

2 5

5, 2

3'

1/2,

-1

3.. 3, -3

/
-LO

4. -5, 2

4_ -3
5. 5,

.6. -6, 6

II. Given- the following pairs of- linear equations,. determine if their
graphs are parallel, perpendicular,. or neither.

. 7

y = 4 x 1

7

y x + 6.

8. .3x - 6y = 9
2x + y = 4

- ; .2y = 3k -'12
2x + 3y = 3

-10. 7x + y = 7
2y =. -14x + 4

I

10 III. 11. Determine x such that the line through Pi (x,3) and
P (-2-,1) is parallel to the line through P

3
(51-2)

wad P (1,4).
4

12. Determine x such that the line through. A(x,3) and
11(-2,1) Is perpendicular to,the line through

- C(5,-2), and D(1,4). '
13. Determine.m such that y = mx + 5 is perpendicular

to_y = 2x + 5.

14. Determine C such that Cx + y = -2 is parallel to
2x + y = 6.

13
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SELF-EVALUATION 3 (cony)

..11 IV. Write the equation of a line parallel. to each given line and through
the given points.

1.. (2,3) y = -3x + 1

2. (-3-,2) 4x - y = 6

:3. (4,1) y += x + 6

4: (-2,73).5x +.2y = 3

11 V. Write theequation of aline Perpendicular- to each'iiven line
through the given points.

1. (3,1) y = 2

2. (-1,3) 2x 7 y = 4

3. (-3,-2) 3x - 2y = 4

4. (7,-2) 4x 7 3y = 5

IF YOU HAVE'SATISFACTORILY COMPLETED YOUR WORK, CONSULT YOUR TEACHER.,
THEN TAKE THE LAP.TEST.
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ADVANCED STUDY

I. Nichols; read pages 137-138, Ex. work
8

II. Wooton,'Ex. 19,20 page 441. "4

III. Nichols,- Ex. 7, 8t,page 129.

_IV. Nichols, Ex. 5; 7, 8 page 125.

V.' Vanatta, work any 5 of the following:

VI. Work any 4 of. thefollowing:4v

1. Determine an equation of the line satisfying the stated
conditions.

any 4 of 1-11, pp, 138 -139.

F.

page
page
page

152 ?os. 8, 9, 10;
154 nos.. 3,.6, 10;
156 no. 5

a. Through (-3,2) and parailelto the line joining
and (1,-2).. .11

b. With x - intercept 2 and y - intercept 3.

2
c. Through (b,-2b) with slope b .

2. Show that the figUre whose vertices are (2,1) 4,2), .(5,2),
and ,(7,3) is a parallelogram.

3. If a line has.x - intercept'a.(a 0 0) and y - intexcept b (b
show that an equation of the line (called the, intercept form
of the equation) is:

(2,3)

'2!
a

+ = 1

4. If (xl, Y1).and (1c2, y2) are two points of a line and if
x
1

k.), then an equation of the line (called the two -point
form of the equation) is:

y V -
Y1- x2 - x

(x
x xl

)

2 Al

'I

1

.

Show that if the graphs of the linear equationsAx+By= C1
and A x+By =C are parallel;, then A.B = A B .

2. 2 2 2 1
1

. Show that
Aix,+ Boy

parallel

ti

if AIB = A,B, then the graphs /of the linear equations/
= C

1
and A** B y = C are either the same line or

lines.
2. 2 2

15



0

In

REFERENCES

Vanatta, Glen O., and Goodwin, Wilson A., Algebra Two, A
Modern Course, Charles E. Merrill Publishing Co., 1966.

Dolciani, Mary P., Berman, Simon L., and Wooton, William,
Modern *Algebra and Trigonometry, Book Two, Houghton
.Mifflin Co., 965. ,

Nichols, Eugene D., Modern Intermediate Algebra, Holt,
Rinehart and Winston, Inc., 1965.

Pearson, .Helen R. and. Allen, Frank B., Modern Algebra,

A Logical Approach, Book Two, Ginn and Company,s 1966.

Payne, Joseph N., Zambone, 'Floyd Lankford, Jr.,
Frances G. , Algebra. Two, Harcourt, Brace and World, .1969.

Dolciani, Mary P., Wooton, Wi11i, Beckenback, Edwin F.,
Sharron, Sidney, Modern. Schoo Mathematics, Algebra, 2, ,

Houghton Mifflin Company,' 196

Wollensak Teaching Tapes C-3852
C-3855:
C-3854

3M Transparencies - The Straight Line

r.



C:TIVITY

.ACKAGE;



RATIONALE

In mathematics, the 'concept of a functioh is very
' #

important. and extremely' useful. It appears in almost

every branch of the subject. The concept in mathe-,,

).
matics,.howeve , has ..a slightly different meaning than

in ordinary language. WeAise the word function to de-

note a certain specific type of correspondence between
#

the elements of two sets. But previous to any discus-

sion on functions one must initially be concerned with'

. .
the idea of a relation.

In this LAP emphasis is placed on review and ex-

tension .of concepts which are basic to the study of

relations, functions, and inerlities. The basic

definitions important to the study 'of functions will

be studied more formally than in previous units. You

will have enough experience with graphing and analysis

of graphs so that you should be able to transfer your

knowledgiof functions to future studies in mathematics.

and to situations in other academic fields or occupa-

tional endeavors.
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SECTION 1

Behavioral Objectives,

At the completion of your prescribed course of study,

you will be able to:
.

. .

Gien a pair of sets:

Determine the product set (A x B)

'b. Construct the graph of the determined product set.

2. Given a set of ordered pairs and a product'set,

determine whether or'not that set of ordered pairs

'in a subset of ,that product set:

S. Write and/or identify the definition of these terms:

relation, domain, range, and function.

4: Given a relation as,a set of ordered pairs,name

its range and domain.

5. Write and/or identify

express a relation.

. .

any,or all of the five ways to.,

6. Given a relation, designate it by

(a) a statement

.(b) an equation

(c) the roster method (ordered pairs)

(d) constructing a table

;,(e) displaying its graph'

and name its.domain and range. Appendix I will be

Completed and turned in tothe teacher.

7. Given a relation, determine its inverse..



mt. 1

Obi.

RESOURCES I

Nichols,-read pp. 155-157, Ex. 1-16 pp. 157-158.

Pearson, read pp. 31-34, Ex. 1-8 pp. 34-35.

Nichols, read pp.. 158-160, Ex. 1 page 160.

OM. 3

Vanatta, read pp. 99-103, Ex. write the definitiods of

the words in this goal.
ti

Dolciani, MA, rearpp. 2030204, Ex.

Filmstripr Relations and Functions

41

Obj..4

Transparency: 3M - Functions

Vanatta, Read pp. 99-103, Ex. 10 'page 105.

Dolciani; MA, read pp. 203-204, Ex. 1-8 oral page 205.

Nichols, read pp. 158-160, E. 2 page 160.

Wooton, MSM, read pp. 149-151, Ex. 1-10 Oral page 152.

Payne, read pp. 196-198, Ex. 1-6 page 197; 1-11, 18-22

pages 198-199.

t
Obj.. 5.

0

Vanatta, read pp. 99-103, Ex. write the five ways to. express.
a relation.

Dolciani, MA, read pp. 203-204, EN.

OBS,. 6

Vanatta, read. pp. 99-10, Ex. 1-5 pp. 103-105.

Nichols, read pp. 160-164, Ex.41-3 pp. 163-164.

Wooton, MSM,-read Pp. 154-158, Ex. 1-24 pp. 158-159.
-4

2iA
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RESOURCES I (cont')

Payne, read pp. 194 -195, Ex. 1 -6, 11, 12., 16 -20 page

Wollensak teaching tapes C-3852: '.Graphing Linear Functions

Goal 7
_

C-3855:i Slope Intercept Form

Nichols, read pp. 64-169, Ex. 1-73 page .168.

*Wooten, MSM, read pp. 404-407,-Ex. (state if inverse

and draw graphs) page 407.

. 0,
Payne, read pp. 220-222, Ex, 1 =5 page 222.

Pearson,' read pp. 293-299, E . 1-7 pp. 300-301; 3 a - h page 306.



SELF - EVALUATION 1*,

Given A ;(?I, 3, 5).and B (3, 5) .

1.. Find A X B.

2. "Graph AV B.

..

"'

2 II. Given N = (1, -2, 3, 4, ). Consider N X N. Which of the sets
below is a relation in N X.N?

3. ((0, 1),.(19.0), (2, 3)1.
4. ((1,. (19 2), (1': 3)1

.

5. ((i, 2.4 (2; (5.9'5), (6, 1), (7, 7) )
6. ((-2, 2), (-6, 2)9 (5, 5), (6, 61)

III. Idexitify. tSie dohain and range of each of the sets
they are relations in R X R.

7. .D=

R=

8. D =,

9. D=

R=

10. I; =

R=

in Part II. Assume

1,1
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SELF-EVALUATION (cont')1 ;

3 IV. Write the definitions of the folloviing.words:

0

. relation

2. domain,

'3. range' .

4. function
a

V. List the 5 ways to express a relation.

4.

5.

VI.A.GIVEN: tbe.relation 3X + 1 = y,

1. wrie'e it in words

2. write 5 ordered' pairs

7

3. make a table using: these. ordered pairs

4. graph the ordered pairs

5. write the-domain



. .

Given the xelation:

SELF-EVALUATION 1 (cont')

(3,9)(-1,73)(2,6)(0,0)(-3,-9)

1. Write' an equation

Write the relation in words

ConstrUct. a table

4. Graith the ielation.

, Write .the domain

range

a

4 VII. Write,the domain and the range of each of the following:

ti
1. (8,1)(7,2)(-

y x.2

Y
... 5.. ..

2
4/

7 I.

5

4.. y is equal to twice, x

t-s a)
( 5. 41)

DOMAIN RANGE
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SELF-EVALUATION" 1 (cons')

VIII. Write the inverse of the following relations:

(a) {(2,3), ,(4,4),'(6,1))

x +. 2 = y

Y =

.4

(da {(- 1,4),. (5,-7), (2,-3 , (4,-6))

If you have satisfactorily completed your work take the PROGRESS TEST.

t

0

29, 9
8
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.SECTION 2

Behavioral OBjectives

At the completion of your prescribed course of study, you will
be able to

;,,q. Given a relation, decide if that relation is-a function or not

9: Given any function, determine the value of the function for

any given number.

.10. Given a function, name its inverse and decide if its inverse

is Itself a function.

11. Apply the vertical line test to determine if a'relation is A

function.

12. Given two functions f and g over 'the reels and a real number

"a" determine the following:

ca) a s f (x) (e) f (g(x))

f (a x) (f ) g (f (x)
r.

.."(c) f(x) + ,g(x) Kg) f(a)

(d) (x) 81)0--

Given a function'f, be able to identify it as:

(a) a constant fu nction

- ,

- (b) the identifty function (e) a non-linear function

(d) ,a 'linear function

(c) the greatest Integer function

14. Given a proportion function:

(a) Identify it as a direct proportion function or a$ an

inverse proportion function..

(b) Find its constant of proportionality (constant of variation)

15. Construct the graph of an inequaliq of degree 1 (i.e. a relation

whiCh is a subset. of the Product set R xR).



. RESOURCES 2

Obj.8

Ilabatta, read 105-106, Ex. 3, 5, 7, 8 page 107.

1

Dolciani, Modern Algebra, read pages 207-08, Ex. 1-24 even pages.
208-209.

Nichols; read pages 169-173, Ex. 1 page 171.

Payne, read pp. 199-201, 220-222, Ex::1-3 (checkpoint) and'1 -9
page 101; 11 page 206; 1-5 page 222.

Wooton; MSM, read pages 154-157, Ex. `5 -16' pages 157 --158; 13-16
page 153.

Pearson, read pages 273-275, Ex.'1, 2, 5 pgge 276.

Filmstrip: Relations and Functions

Transparencies 3M: Functions

Obj.. 9

Vanatta, read pages 108-110, Ex. 1-4,.12-15, 20, 26, 28 pages 110-111.

Dolciant, MA, read pages 207-208, Ex. 1-16 page 209.

Payne, read pages.1997201, Ex. 1-5 page 201, 16-21 page 203.

Wooton, MSM, read pages 149-151, Ex. 11 -18 oral page 152, 1-8 written
page 152..

Pearson, read. pp. 277-280, Ex. 1-3 pages 280-281.

OBj.'10

Vanatta, read pages 112 -113, Ex. 1, 3-8 page 114; 9 page 126.

Nichols, read pp. 169-173, Ex. 3 page-173; 2, 3 page £68.

Payne, read pages 220-222, Ex. 1-20 even page 223; 28-40 pages 224-
.r 225; 8-17 and 21-23 page 226.

Pearson, read pp. 293-299, Ex. 1-7 page 300.

Obj. 11

Nichols, read pages 169-173, Ex.. 2 pages 172-173.

N. 10



Resources 2 (cone)

Obj. .12

Nichols, read pp. 173-176, Ex. 1-6 pages 75-176.

Wooton, MSM, read pp. 152-153, E ..1-34 pa 152-153.

Payne, read pp: 215-217, Ex. 1-25 pages 218-219.

Pearson, read pp. 277-280, 288-291, 316-319, Ex.. 1-10 pages 280:281;
ip 1-7 page 292; 1-10 pages 319-321.

Obj. 13

Nichols, read pp. 176-179,. Ex. 1-7 page 178.

Wooton,'MSM, read pp..183-183, 187-188, Ex. 1-24 pages 184-185;
1-15 page 188.

Payne, read pp. 206-208, Ex. 1-46 pp. 209-:212.

Pearson, read pp. 302-305, Ex. 1-2 page 305:

Obj. 14

Nichols, read pp. ,179 -185, Ex. 1 -5 pages 185-186.

Wooton, MSM; read pp. 180-183, Ex. 1-24 pags 184-185.

Payne, read pp. 206-208, Ex. 1-46 pages 209-212.

Pearson, readiv. 307-308, 310, Ex. 1-14 pages 308-309; 1-13 page 3111.,

Filmstrip: Direct Variation

Obj. 15

Vanatta, read pp. 121-123, Ex. 2, 3, 6, 7 page 124.

Nichols, read. pp. 186-190, Ex. 1-2 pages 189-190.

Wooton, MSM, read pp. 164-167,_Ex. 1-28 page 167; 1-16 pages 188-189.

Payne, read 441-442, Ex. 1-14 page 442.

Pearson, read pp. 310315, Ex. 1-7 pages 315-316.

Wollensak teaching tape, C-3806: Inequality and Equality Sentences

Filmstrip: Graphs of Inequalities in One Variable

a

eraf-;) 11



ISELF EVALUATION 2

Obj.

8. I. Determine if each of the following is a function. Write F fOr function
if it is a function. If it is not a funCtion, write R for relation' only.

1. (4,1)(6,3)(2,1)(7 ,3)

/

', .

x -6 -2 .-4/ -6
2. .y 8 I 3. 7

---- - .*(411)///..

o(kit)
.

.

3.

A

"Ik )-
0 am.

4. y = x + 1

rr

5. (3,-3) (4.,-4) (5, -6) (7, -8) (3,-9)

C.

C.

6.

0
7

3

9

5

y

7

-0

5 \

4 11

3
a

9 For each of the following functions, find the value indicated.

1. Find f (2) for f (X) = 6x 4- 1

2. Find f (-3) for f (x) = 2x - 1

3. Find f (0) for f(x) x + 1

6x

4. Find f (30) for f(x) = x2

8 - 2x.
5. Find f (-10) fot f (x) =

.a

10 IZI. Write the inverse of each of the following. State whether the
inverse is a function or only a relation. Circle F or R. w.

.r

r),r
4.0t

F or R -y = 7x + 6

F or R 2:

(12)

x -6 -6 =6 .-6 -6

y . 4 2 8 9 7'

O



:SELF-EVALUATION 2-(cont')

F or R 3 . y = x

F or R 4. y = -6 - 2x

F or R 5. (4,7)(-3,2)(9,8)(2,-4Z (4,8)
...

F or R 6. x -2i -4 0 10 -2
y 7 3 10 0 8 11

11 IV. Which- of the follo.wing is not the graph of a function? (Circle the
, correct answer)

12

a.

d.

2
V. Given f (x) = x and g(x) = x + 2, find the following:

1) f(x) g(x)

2) f(g(x)) =

3) .g(f(x))

4) 2. g(x)

5) g(2x)

6) f(x) + g(x)

f) f(100) .=

. 234 13



SELF-EVALUATION 2 (cone)

13 VI. Classify the functions below as linear, non - linear, constant, greatest
integer, or identity. A function may have two such classifications.

. .

1. f(x) = x
2

2. f(x) = a where a is a real number

3; f(x) = 2x

4. f(x) =. tx]

5. f (x) = x

14 VII. Identify each of the following functions as direct or inverse.
proportional functions; then find the constant of proportionality.

1. f(x) = 2x
4

2. f(x) = x

13 VIII. *Which of the following when in R x R, are not linear functions?

a. a direct proportion function

ehe greatest integer function

c. the identity function

d. the function defined by y = 2x + 3

13,14 IX. Choose from Column B a graph of the type of function given in Column A.

pCIUMN A,

32. Inverse proportion:
function.

33. Constant function

34. Direct proportion
function

35. Greatest integer
function

n.

caws a
b.

e.

C. d.

a.

(14)
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SELF-EVALUATION 2 (cone)

15 X. Graph the following on the graph paper.includede (next page)

(2) y?..?:

a

.

(3)Y < + 1.

(4) y -3

'If-you have satisfactorily completed your work, take the LAP teat.
CONSULT YOUR TEACHER FIRST.

c)flr'
_ 400 ,15
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V.

SELF-El/ATP/a:MN 2 (conk' )
Graph Paper.
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APPENDIX 1

1,

I. -Given the relatioh: 5 more than twice x is equal to y

a4 write an* equation

'b. write 5 ordered pairs

c. construct. a tabld,1 using the 5 ordered pairs

d. graph the ordered pairs

yi I

Given t he relation : 4(4,8) (5,10) (2,4)(-1,-2)(-2,-4).

a. write an 'equation

b. write the relation in words

6. construct a table Y

d. graph the r elation

III. Given, the relation :

x

-T7

-'f

2

.3

6

a. write an equation

b, write the relation in Words

r

0

1

4

5

8

4s-

c. write the table in ordered pairs )( )( )( )(

111

d. graph the relation

2 0;c3 .17
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ADVANCED STUDY

I. NeKton's Law of Universal GrVitation is expressed as

follows:

ti

G M m..

(t;rav)
whey (gravy the attractive force

R
in newtons between two'masses (M) and (m). These masses are expressed in

kilograms. R is the.distance between the.tWo centers of mass and is express
e 6

in meters. G is the prOportionality tonstant with a value of

I. (3 = 6.67 x 10
-11 m2/kg

Find the force (P) that the earth witWmass M .5.98 x 10
24
kg exerts on a

body of mass m = 10 kg located at its surface. Radius of earth

R = 6.38 x 106 .meters

II. Payne, page 225; no. 41

III. Dolciani, page 210, nos. 31-40

IV. Dolciani, rea4. 218, Ex. 1-16 any 6 page 219

V. Vanatta, page 121 no. , page 112 no. 30, page 104 no. 8..

239
18

4

6
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. RATIONALE

In the preceding LAP, you studied linear func-

tions which were defined by linear equations in two

variables... Unfortunately, nature was not so kind;

so in your study of science you will need a working

knowledge of all forms of quadratic equations and-,

inequalities. For example, the cable ,of the bridge

in the picture above forms a parabolic curve and

can be reduced to a quadratic equation.

In this LAP we will study all quadratic equa-

tions and inequalities and some other kinds of

equations which are expressibleas quadratic equa-

tions and inequalities.
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Behavioral Objectives

SECTION 1

At the completion of Our prescribed course df study, you will be

able to:

1. Define quadratic equation or quadratic function.

2. Sketch,:,or identify the graph of a quadratic function.

3. Given any factorable quadratic function, determine its roots.
A

4. Given any
its roots

quadratic function that is not factorable; determine
in simplest fofm by.compler.fhg the square.'

State and/or identify' the quadratic formula.

6. Given the equation Ax2 + C = 0, derive the quadratic formula.

7. Given any equation that_is not factorable, determine its solutions
by substituting into the quadratic formula.

RESOURCES

Obj. 1

Vanatta, read p. 163, write the definition

Nichols, read p. 221, write the definition

of 'quadratic equation.

of quadratic equation.

Doleiani, read p. 220, write the definition.

Payne, read p. 251, write the definition.

Pearson, rgad p. 337, Trite the definition.

- Obj. 2

Vanatta, read yp. 163-164, ex. 1-10 even page

Dolciani,read p. 220, ex. 5-10 page 234.

Payne, read pp. 251-253, ex. 1' -6 page 15$.

4. .

164..

.

Pearson, readpp. 337-340; ex. 1 a b., 2, 3 b c (draw sraphi

p. 340.

Obi. 3

Vanatta read pp. 165-166, Ex.

167.

5,

'

. .

, 10, 12, 14, 17, 18 page..

Ddlciani, , ex.' 1 -8, even, 15, 18, 22, 28. page 136.



Resources 1 (cork')

Wooton, read pp. 265=268, ex. 1-26 every fourth problem.

Pearson, read pp. 176-177,ex. 3 page 178.

Obj. 4

Vanatta, read pp. 167-170, ex. 1, 3, 10, 14 page 172.

Dolciani, read pp. 268-270, 1, 3, 5, 6, 8 written pages 270-271.

Wooton, read pp. 337-340, ex. 1-8 page 340.

Payne, read pp. 257-259, ex. 1-10 even p. 259; 14-32 odd p. 260.

Pearson, read pp. 355-357, ex. 1-12 even page 483 (solve by completing
the square)

OW. 5

Vanatta,,read p. 170, state the quadratic formula.

DolcianI, read p. 269, state the quadra'tic formula.

Nichols, read pp. 224-225, state the quadratic formula.

Wooton, read p. 339, state the formula.

Payne, read Pp..260-261, State the formula.

Obj. 6

'Exercise for.all books: Derive the quadratic formula.

Vanatta, read_pp. 269=170, ex. above.

Dolciani; read p. 268, ex. above.

Nichols, feed pp. 224-225, ex. above.

Payne, read p. 260, ex. above.

S-MHTransparency 6M - The. Quadratic Formula

Obj, 7

Vanatta, read pp. 170-171, ex. 2, 4, 5,.8, 11 p. .172 solve by using
quadratic formula.

Dolciani, read pp. 268-270, ex. 10,' 13, 15, 18, 20 written p. 270.

Nichols, read pp. :224 -226, ex. 2 every other letter page 227.

Wootop, read pp. 337-340, ex. 9-20 even page 341.

Payne, read pp. 260-261, ex. 1-20_odd page 262.

Peeison, read pp. 35.4357,- ex.,1, a,b,c,e,g, 3 a,b,c,d pare 358,



SELF - EVALUATION .1

I. Define: 'quadratic equation.

II. Graph the following.

(A) x2 - 3x - 4 = y (b) y = 3x2 + 17x'+ 20 (c) y = -2x2 - 3x + 2
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III. Solve the fo:.lowing by factoring.
2

1. x -3x+2=0

2. 6x2-5x+1=0
4.7

6

_3. x2+4bx-12b 2=0

2x -12
3 LI

IV. Find the roots of each of the following by completing the square.
Show your work.:

1. x2 +11.x+211=Q 2. 1 9
2x-1

3. x2
4-5x-7=0 3x2+8x-1.2=0



SELFEVALUATION I (c-ont' .

V. State the qu'adrati forthula.

VI. Derive the quadratic formulae Begin with Ax + Bx + C = 0.

VII. Find the roots of the following by substituting into the quadratic
formula. SHOW YOUR WORK! .

( ) 3r2+r =0

(3) 6x2+10x+3=0

(2) 3C2 ..123C..1=0

5. 1 - 7 x = x2
2,

r

(4) 5x2
+x+1=0

If you have satisfactorily completed your work you may take the progress
test. Consult your teacher first.

246
5



A

SECTION 2

Behavioral Objectives.

At the completion of your prescribed course of-study, you will be
able to:

2110111.

8. Write and/or identify the definition of imaginary numbers.

9. Given any square root you will be able to determine whether it

is imaginary or real. If it is real, you will be able to.

VZ,
determine if it is rational or irrational.

10. Given a quadratic equation ax
2
+ bx + c 0, a 0 0:

a. Find tjie sum of the roots of the equation.

b. Find the product of the roots of the equation.

11. iGiven a quadratic.equaton of the form ax
2
+ bx + c = 0, a 0:

a. Name the discriminant of the equation.

b. Specify the number of real roots of the

c. Give the nature of the roots by dete4ining:

/4

1. If the roots are real or, imaginary.

2. If the roots are real determine if they are rational Or
irrational.

3. If the roots are equal or unequal.

4. How many times the graph will touch the x axis.

12. Write a quadratic equation a
x2

+ bx + c = 0:

a. Having a given set Cr, s} as its solution set.

b. When given ths sum and product of its roots-,

c. When certain coefficients are unknown and sufficient
information about the roots of the equation is given to find
these coefficients.

13. Given a fractional equation:

a. Write the corresponding quadratic equation. (assuming one
exixts)

b. Find the solution set of the quadratic equation.

6



RESOUV.Ci.":': 2

Obj. 8

Vanatta, read page 166, ex. write the definition of imaginary numbers.

Payne, sead pp. 24-25, ex. write the definition of imaginary numbers.

Obj. 9

Vanatta, read pp. 166, 30-32, ex. Appendix I.

Payne, read pp. 24-25, ex. 1-27 even page 26.

a
PilmStrip: Rational and Irrational Numbers.

10

Vanatta, read pp.. 172 -173, ex. 1-10 even pages 173-174.

Dolciani,ead page 273, ex. 1-15 odd (oral) page 274.

Nichols, read pp". 228,' ex. 2 pages 229-230.

Pyne, read pp. 267-268, ex. 1-6 page 268.

Wooton, read pp. 343-344, ex. 1-9 page 344.

Pearson, read pp 359-362, ex. 2 page 362.

Obj. 11

Vanatta read p. 175-177, ex. write the discriminant of the equation
ax2 '+ bx + c = 0; ex. 1-10 page 1.77.

DolCiani, read pp. 275-278, ex. write the discriminant of ax2 +cbx + c = 0;
1-10 page 278.

Payne, read pp. 264-266, ex. 1-10 page 266.

Wooton, read pp. 374-376, ex. 1-14 page 377.'

Obj. 12

Vanatta; read pp. 172-173:ex...11, 14, 16,_18, 20 page 173.

* Dolciani, read pp. 273-274,'16-23 even page 274 top; ex. 1, 2,
6, 13', 15, 16, 18, 21, 23 bottom pages 274-275.

Nichols, read pp. 228-229, ex. 1, 3-6 pages 229-230.
Z

Payne, read pp. 246-271, ex. 1-14 pp. 266-267; 1-14 p. 269; 1-18 p.,271.

Wooton, read pp. 343-344, ex. 16 -23 p. 345; 1-14 even, 19-24 pdges 345-966.

Obj. 13

Nichols, read pp. 230-232, ex. 1, 2 pages 232-233248
Pearson, read pp. 365, ex. 4, 6 pagess368-369.

* rewired

O



SELF-EVALUATION 2

Obj.

8 I. Write the definition of imaginary numbers.

9 II. State whether each of the following is real or imaginary. If real,
state if,it is rational or irrational.

10 III. Write the

6.

sum of the roots of the following:

y2 - 2y - 9 = 0

2x2 + 3x = 0

2x2 - 8x - 1 = 0

3x2 + 15x + 2 = 0

7.

8.

9.

10 IV. Write the product of the roots of the fallowing:

10. y2 - 2y - 9 = 0

11. 2x2 + 3x . 0

12. 2x2 - 8x - 1 = 0

13. 3x2 + 15x + 2 =

11 V. In each of the following equations:

(a) determine the value of the discriminant.
(b) specify the numberof real roots of the equation.
(c) -determine if the roots are real'or imaginary.
(d) if the roots are real, determine if they are rational or .irrational.
(e) state if the, roots are equal or qnequaL
(f) state how many times the graph touches the x-axis.

I

t,

14. x2 + 4x + 3 = 0

9 8



SELF- EVALUATION 2 (cont')

15. x2 .- 5x + 7 = 0

16. 3x2 - 2x = 4

L

17:, -5x2 - 0- 3 ='0

18.' -3x2 + 4x + 1 = 0

19. 3x2 - 4x + .11 = 0
3

12a VI. Write an'equation for each of the following solution sets.

20. {5, -7}

1

21. {0, 3}

}

23. {(2- + , )

-1 -
-124. 2

VI

.

12b VII. Given.the following sum and product of roots, write an equation.

25. sum = -7 product.=.3

26. sum = 9

27. sum = VT

.250

product = -2

product 0

!:i



SELF-EVALUATION 2 (6pn0)

28. sum = 0 product =

12c VIII. Find the real values to satisfy the condition given.
4

29. For what value(s) of "a" will the sum of the roots

be 8?

. x2 - (a2 - 2a) x + 3 1.= 0

.30. For what value(s) of "b" will the equation
2X2 + 4x + (2 - b - b2) =-0 have exactly one root?

13 IX.. For each of the following fractional equations:

(a) Write the corresponding quadratic equation (assuming one exists).

(b) Find the.solution set of the 'quadratic equation.

1 x - 1 Lx
31. :7 x(x + 2) = x + 2

-1

32. x - 4 =

If you have satisfactorily completed your work, you may take the PROGRESS

TEST. Consult your teacher first.

10

4



, SECTION. 3

Behavioral Objectives

At the completion of your prescribed course of study, you will be
able to:

'14. Given a radical equation:

a. Write the corresponding, quadratic equation. (aisumink one exists)

'b. Find the solution set of the quadratic equation.

c. Find the solution set of the radical equation.

d. State whether the two e` quations are equivalent.

e. Name the roots of the quadratic equation which are not

permissible roots of the radical equation.

15. GiVen any quadratic inequality:

a. Find the solution set, of the inequality.

9 b. Graph the solution set on a number line.

16. Given a word problem solvable by means of a quadratic equation:

a. Translate the problem into a quadratic equation.

b. Solve the problem.

17. .Given a word problem solvable by means of a fractional equation:

a. Transllte the problem into a quadratic equation.

b. Solve the ptoblem.

11

252
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RESOURCES 3
4.- T.

Obj. 14

Work one set of problems.

Vanatta, read pp. 258-260,

Nichols, read pp. 233-235,

Payne, read pp. 360-363,
363-364.

Pearson, read pp.

Wooton, read pp.

Dolciani, read pp

ex. 1-14 page.260.

ex. 1, 2, pages 235-236.

ex.-1-26 even pages 3617362;1.-25

e

370-371, ex. 1 -3 page 371.

334-336, ex. 1-36 even page 336.

even PP

. 281-2g2, ex. 1, 3, 13, 15, 17, 24, 26 pages 282-283.

Obj. 15

Vanatta, read pp. 205-206, ex.

Nichols, read pp. 239-243, ex.

1-8 page 208.

1-3 pages 243 -245..

Payne, read pp. 276-278, ex. 3-8 (bottom) page 278.

Wooton, read pp. 362-363, ex. 1-16 even. page 364.,

Dolciani,, read pp. 279-289, ex. 1-8 page 280.

Ob . 16

Vanatta, readread pp.
13, 14, page

Nichols, read pp

179-181,
211.

. 221-226,

ex. 1, 2, 4, 7, 15, 19 pages,181-183;

ex. 4-12 pages 227.

Wooton, read pp. 337-340, ex.
269-270.

Dolciani,

.Goal 17

Vanatta,

Nichols,

1, 2,. 7 page 342; 14 2, 4, 7, 13 pages

, ex. 32, 38 page 201; 1-4, 8-13 pages 137-138.

read pp. 179-181, ex.

read pp. 230-232; ex.

Dolciani, read pp. 178-179, ex.

4

5, 6 page 182; no. 18'page 160.

1, 2 pages 232 -233.

10, 19, page "182.

12



SELF-EVALUATION 3

)bj..

14 I. For each of the following radical equations:

.a: Write the corresponding quadratic equatiOn (assuming one exists).
b. Find the solution-set of the quadratic equation.
c. Find the solution set of the radical. equation..
d. State whether the two equationsare elUivalent.1
e. Name the roots of the quadratic. equation which are not permissible

roots of the radical' equation. .

(1) x - 3 22T77.

(2) 3)1774. 2 3 -

(3) 4x + 1

(4) 4 + 3/[7:75 al 7

15 II. Solve the following ineqUalities and graph their solution sets on
the real number line. .

(5) 3x2 - 5x 4 :( 0

(6) 2x2 5x < 3

1.3



(7) x + 3x I 10

(8) 3x 2 0

SELF - EVALUATION 3.(cont')

16 III. Write the equation and solve the following word problems.

(9) Find the 2 consecutive positive integers whose prodUct is 756'.
_

. P
.(10) Findthe length of a side of risquare if the length of a diagonal

. is 5 units greater than the length'of a side.

.

(11) The length. .of a rectangle is 4 feet more than twice the width. If

the area of the rectangle is'30 square feet, find the length and.
width.

o

.0"

(12) The rug in a bedroom As 9 feet by 12 feet. If the area of the rug
is 154 sq. feet, ,how wide is\the strip of bare floor around the rug
if the bare strip is of uniform width?

17 IV. Write the equation-and solve the following.

(13) A certain integer increased by 4 tidies its reciprocal equals 81/2.
Find the numbet..

'

Z

re."..c.iti 14



SELF-EVALUATION 3 (cont')

(15) Jim can pick a bushel of apples in 25 minutes. Sam can pick a
bushel in .15 minutes. How long will it take the boys to pick a
bushel together?

O

, If you have satisfactorily completed'your work, you may tu,k

test.. Consult yOur, teacher first.

15
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ADVANCED STUbY

1. Wooton, page 3 &2 nos. 49, 50'

2. Payne p. 264 nos. 55-62

3. Dolciani, p. 271 nos. 49, 50

4.' Wooton, page 346, nos. 26-28,

5. Wooton, page 342 nos. 49, 50

6. Pearson, page 363, nos. 9-14

7. Dolciani, pages 283-284, nos. 43-46 any 3 problems.

14
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RATIONALE

In preceding LAPs you studied functions in general,

and more specifically, the straight line. Recall that

Descartes is credited with originating the Cartesian

coordinate system. In the concept of coordinates,

Descartes gave mathematicians a new way to look at math-

ematical information. Not only did he show that first

degree, or linear, equations canbe graphed as straight

lines, but he also shdWed that all second degree, or

quadratic equations can be graphed to become circles,

ellipses, parabolas; or hyperbolas. These quadratic

/functions are collectively d to as conic sections.

Conics appear frequent in nature and in numerous

applications; for example, the orbits, of planets about

the sun are ellipses.' The supporting cables of a sus-

pension bridge form a parabola. 'The hyperbola appears

as the edges of the shadow cast On a wall by a lamp-

shade. In this LAP we will-investig;te the graphs of

these quadratic functions in some detail. In addition,

we will study quadratic inequalities.

1/

1".



'444448w, SECTION 1

Behavioral Objectives

At the completion of your prescribed course of study, you will be
able to:

1. Given a relation in R x R, determine whether or not it is a

quadratic function.

2. Write and/or identify the definition of coniCsection.

3.. List and/or identify the foar ,conic sections.

4. Describe and/or identify the descriptions of the following

terms as they relate to a cone:

a. element

b. axis

c. circle

d. ellipse

e. parabola

f. hyperbola

Write and/or identify:

a. the definition of a circle

b. the standard form of the equation of a circle with radius r

and center at the origin.

c. The standard form of the equation of a circle with radius r

and center (h,k).

6. Given the equation of a circle, write and/or identify:

a. the center

b. the radius

c,. the giaph of the circle

7. Given.the center and 'radius of a circle,

a. graph and/or'identify the curve

b. write and/or identify the equation in staard form



RESOURCES 1

Objective 1..

* Nichols, read pp. 195-199, Ex. 1 a-d page 199-200.

Pearson, read pp. 337-339, Ex. 2 page 340.

Objectives ,2, 4

Nichols, readpp. 312 -313, Exercise Appendiki.

Wooton, read pp. 456-457, Exercise. Appendix I.

Dolciani, read pp. 330-331, Ex. Appeddix I.

Vanatta, read pp. 183-185, Ex.-AppendiX. I.

Pearson, read pp. 697, Ex. Appendix I.

'Payne, read page 417, Ex. Appendix I;

Objective 5

Exercise for all books: Trite the definition and equations
in Objective 5.

Vanatta, read pp. 191-192, Ex. above.

Dolciani, read pp. 300-302, Ex. above.

Wooton, read pp. 442-443, Ex. above.

Payne/ read pp. 418-419, Ex. above.

3M Transparency: Circle

Objectives 6, 7

* Vanatta, read pp. 191-193, Ex. 1-, 3, 5, 6, 8, 10 page 194; 11 -16

page 194.

Dolciani, read pp. 300-302, Ex, 1116 page 302; 1-4,,9, 10 pp.300-

302 (graph and write. equations).

Wooton, read pp. 442-443, Ex.. 13-17,"20 page 443; 1-8 page 443 (graph

and write equations).

Payne, read pp. 418-419, Ex. 1-6 page 419; 3, 4, 6, 9-12 page 420.

3M Transparency: Circle

* required

2 3
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SELF-EVALUATION 1

I. True or False.

1. A conic section is the set of points determined by a
plane intersecting a cone.

4,

2. An axis is a straight line that lies wholly within the
surface of a cone. .

3. A parabola is the section of ,a cone formed by a plane
that is perpendicular to one element.

4: A hyperbola is the section of a cone formed by, a plane
that intersects the cone so that the plane is parallel
to one element.

5. An element is a line that joins the vertex of a cone
with the center of the circle that is its base.

6. An ellipse is the section of a'cone formed by a plane
that cuts completely through the cone perpendicular
to the axis. A circle is a special kind of an ellipse.

II. .Which of the following are quadratic functions?
4

7. x2 + y = 1

8. y = x + 2

9. 3x - 2y2 = 7

10. y = 1/2x2_- 3

III. Matdh each figure on the left with its name on the right.

64
4

A. ellipse

C411. circle

C. hyperbola

D. parabola



SELF-EVALUATION 1 (cont!)

IV. 15. A. Define circle.

B. Write the equation of the circle with radius r and center (0,0).

C. Write the equation. of the circle with radius r and center (h.1).

V. Give the center and radius of the following circles and graph each.

16. x2 .1_ y2 = 36
48.. x2 + y2 + 12x + 11

17. (x + 5)2 + (y 8) 2 = 41 19. x2 + y2 - 10x + 4y + 20,2: 0

VI. For each given center and radius (1) graph the curve, and (2) write
the equation in. standard form.

20. C(2,1), r = 3 21. C(0,0), r 6

5'



SELF-EVALUATION 1 (coat')

22. C(4,-2) , r = 11T, 23. C(-8,-1 ) , r

-

If you have satisfactorily completed your work,*take the Progress
Test.. Consulb-your teacher first.

286



BehaVioraI Objectives
0,

At the completl.on of your proscribed.course of study, you will 1,o.
able to:

SECTION 2

8. Write and/or identify the definitions of the following terms:

a. parabol'a

b. axis of symmetry

c. the value of p

d. focus (F)

e. directrix

f. vertex (V)

9. Write and /or identify a description of the equations = 4py

and y
2
= 4FX. \

\

10. Given any equation of the form x2 = 4py and/or y2 = 4px;

A. determine the value of p

B. determine the focus

C. determine the equation of the directrix

D. graph the curve, focus, and directrix

11. Given a focus and an equation of a directrix,

a. graph the curve

b. write the equition'of-the parabola

12. Given an equation of the form (y k)
2

4p(x.- h) or (x h)
2

4p(y - k), determine the vertex, focus, directrix, and sketch

the graph..

26

1.

7



'Objecipe 8

.1;

RESOUNES 2

Exercisefor all texts: Write the definitions of, the terms in
0bjectiye 8. , 6

Vanatta, read Pp.146 196, Ex. above..

Nichols; read p. 146, Ex. above.

Wootov;.read pp. 444-445, Ex. above.

Payne read pp. 425-426,'Ex. above."

3ICTransparency: Parabola

Objective

Veriette, read P. 188, Ex. describe the equations

Objective 10,

Nanatta, 'read pp. 1887,190,.:Ex,

_

x 4py and y

vs.:

314 Transparency: Parabola

.,Objectve 11.

10 'Pages 1901914

Vanatta, ~read pp,. l88-i90, Ex. 11
,
36 page 191.

*- Dolciani
6

Objective

* required

read pag006, Ex.. 1548. toige 306.
0

yanatta,,read pp, 293-204, Ex.: 4, 12. 11 page 204.

Wooton,,read pp..444-448 Ex. 1.76 page 4484'
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SELF-EVALUATION 2

8 I. Define -the following:

a. .parabol4

b. axis of symmetry

c. the value of p

d. focus (F)

e. directrix

f. vertex kV)

II. Desdribe the graph of each of the following:

1. x
2
= 4py

2. y2 = tpx

I

10 III. Write the value of p for each of these.

1. x2,= -16y

2. y
2
= 100x

,)

3. x
2
= -6y

4. y
2
= -2x

5. x
2
= lOY

ea.

10 IV. For each of the following: (1) determine the value of p, (2) determine
the focus, (3) determine the equation of the directrix, (4) locate two
points other than the vertex and graph the 'curve,joctigoand directrix.

1. -x2 = 16y y =20x



3. v 3=2x

SELF - EVALUATION 2 (contl)

4. .x
2

-8y
7

3

t?.

11.

11

V.

1.

3.

VI.

Given the followinvfoci

F (2,0) x 1.

and directricea, graph each

-2 2. F (0,-4) y

r
curve formed by them.

=

3.

F' T ,0)
3" I.

x .7 r v. 4. F (0,51 y.
3

0

Write an equation for each parabola in example V above.

2.

3. 4.

270 10



SELF,EVALUATION 2 (cont!)

12 VII. For ,each of the following (1) give the vertex, (2) give the focus,
(3) give the directrix

P . (4) ,plot the graph', vertex, focus, and directrix.'

1. - 2)2 = 16(x + 2) 2. + 3)2 CI -8 (y -.1)

4. x2L+ 8x 4. 8y + 8 = 03. Cy + 2)
2
= -2(x + 1)

If you have.satisiactorily.comyleied your tgork, take the PROGRESS TEST.
Consult your teacher first.

11

_ 4.71.

.
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SECTION 3,-,

Behavioral Objectives

At the completion of yoUr prescribed course of study, you will

13. Writeand/or iaentify the definitions of the following. terms':
vr. .'

be able to:

A. ellipse
:

B. :foci-

C. veetices

D. major axis, length of major axis

E. minor axis,' length Of minor axis

14. .Given a drawing of an ellip4, identify the

A. major ands

B. minor axis

C. foci

D. vertices -

E. center \

following parts:

15. Write and /or identify the standard form of both an ellipse with

its center at the origin and major axis on the x-axis and an

ellipse with its center at the origin and major axis on the -axis.

16.- Given any equation of an ellipse, determine by lookingta the,

equation if the major and minor axes are on x .or y and/or determine

the length.

17. Given any-equation of an ellipse, determine

A. the semi- major (a) and semi-minor (b) axes

B. the foci

C. graph the ellipse, plot the foci and vertices

18. Given the major and/or minor axes, the length of the semi- major-(a)

and semi -minor (b) axes.and the center at the origin, determine the

,equation of the ellipse.



1 'a

OBJECTIVES 3 (cone)

19. Given the vertices and foci;

A. determine the equation of the curve

B. sketch the curve

20. Given the equation of an ellipse whose center is not at the

origin, determine

A. the center

B. the foci

C. whether the major axis is parallel to the x or y axis

D. sketch the graph, plot the center, vertices, and foci

RESOURCES

Objectives 13, 14, 15, 16

Exercise for all texts: Appendix 2'parts 171y

Vanatta, read pp., 194 - X1,96, Ex. above.
b

Payne, read .pp. 421-423, Ex'. above. .

Wooton read pp. 449-452, Ex. above.

3M Transparency:. The:Elli&e

Objective 17 ,

Appendix II part V

Vanatta, read pp. 195-197, Ex. 1,,3, 4, 7, 9 page 197.

Doldiani, read . , Ex. 1, 2, 6, 7 page 308; plot foci and vertices.

Wooton, read pp. 449-452, Ex. 1-8 even page 452.

3M Transparency: The Ellipse.

Objective 18

Vanatta, read pp. 194-197, Ex. 11, 12 page 198.

Objective 19

Vanatta, read p
e,
p. 194-197, Ex. 17, 18 page 198.

Objective 20 (work all exercises)

Dolciani, read , Ex. 23, 24 page 309.-
Vanatta, read pp. 203-204, Ex. 2, 8, 10, 15 page 204.

,,.Pearson, Ex.. 7 b, e, g page 691.
required



SELF-EVALUATION 3

OBJ.
13 Define the following terms:

a. ellipse

b, foci

g. vertices

d. inajor axis

'e. length of major axis

f. minor axis

g. center

0

14 II. Using the following graph identify, (a) major axis,
(b) minor axis/, (c) foci, (d) vertices (e) center.

P

15 III. 1.. Write the equation of the ellipse with center at the origin.
and major axis on x-axis. 4.

2. Write, the equation of thc5 ellipse with center at the origin,

and major axis on y-axis.



Q.

A

'SELF-EVALUATION 3(contt)

16 IV. Determine in each of the following if the major axis is on x or y
and give its length.

C 1.

2

x
2

2- = 1
9..

2

1

+
1

2

x
2. 100

2

=+
64

'2

3. .121

2
x
9

+1 4 = 1

2z_
1

494.

16 Determine in each of the examples in problem V if the minor axis is
on x or yand give its length. (' ....

3.

2. 4.

17 VI. In each of these find the value of a (the semimajor axis): and the
value of b (the semi-minor axis). .t.

Z
x

' 2 2' 2.x
1. 25' 9 = 1 81 '121

2

x2 -X 14-
2. 100 36

17 VII. Find the foci for each of the following.

x2 y'

`1. 16

,.'!.

2 2

2. 1

4+ 4 0- "*.

2 '2
x y

4. 1166+ 1-g

2 2

--X
3. 100 +64

2
x _y2

s f =.

If



4

0

SELF-EVALUATION 3 (cone)

17 VIII. Graph the following ellipses, plot the foci, and vertices of
each.

1. x2

.3. x +

-3-6

2. x. 2++
-7/

4. x2 =I

18 IX. Given the followingscenters and values of a and b, write an equation
for each ellipse.

1 . a = fO

b = 3

C(4,1)
Major axis parallel to x

/2. a = 4
b = 2
C(-1,3)
Major axis parallel to y.

3: a 4 12
b = 9

C(0,7)
Major axis parallel to x'

4. a = 12

b;= 8

1
C(3,-2),
Major axis parLlel to y.



SELF-EVALUATION 3 :(cont'

19 X. Given the following vertices and foci, write an equation for each
and graph the curve, centers are at (0,-0).

1. Vertices(8,0)(-8,0) 2. vertices (0.4)
(0.-4)

foci (6,0)(-6,0) foci(0,2)(0.-2)

3. vertices
(10,0( 10,0)

foci
(80)(-80)

.L. vertices (0,5)
(0,-5)

foci
(0,3)(0,-3)

XI. For each of the following give (1) the center, (2) the,foci, (3) tell
1 if the major aids is parallel to x or 'y, (4) sketch the curve and

plot the center, vertices, and( foci.

2

1
1 ) (v - 2)2 (x 3)

2
(v + 4)

2

1. 16 25 2. 100 36
1

A
1.7

0



SELF-EVALUATION 3 (cone)

3. 25x
2
+ 9y 2

- 100x.- 36y - 89 = 0

vO,

vi

0

If you have satisfactorily completed your work, take the PROGRESS-
TEST. Consult your`ou teacher ,first.

V *

27/3 18



SECTION 4

Behavioral Objectives

At the completion of your prescribed course of study, you will
be ableto:

21. Write and/or identify the definition of

A. hyperbola

B. transverse axis and its length

C. conjugate axis and its length.

22. Given a drawing of a hyperbola, identify the following parts:

A. transverse axis

B. asymptotes

C. conjugate axis

D. foci

E. vertices

F. center

23. Identify the standard form of
I'

A. the ellipse whose center is at the origin and transverse

axis on x

B. the ellflpse whose center is at the origin and transverse

axis on y

24. Given the equation of a hyperbola, determine

4
A. the. length of the transverse axis, the length of ihe conjugate

aids, draw the asymptotes, and sketch the curve,

B. the coordinatei of.. the fo and plot them :on the graph

25. Determine the equ tion of a hYperbOla when given

A. the transverse axis, and the length of a and h'

B. .the foci and 'vertices

26. Given any equation of a hyperbola\whose center is not the origin,

'determine

A. the center



SECTION 4

BEHAVIORAL, OBJECTIVES
(cont')

1. the length of the transverse and conjugate axes

C. the vertices

D. plot the asymptotes

E.1 .the foci
. , .

F. draw and/orEidentify the sketch, plot the center, vertices?

.and foCi

RESOURCES

OBJ. 21, 22, 23

Exercise-for all resouices:. Appendix 3

Vanatta, read-pp. 198 -201, Ex. above.

Payne, read pp. 427-430, Ex. above.

Wooton, read pp. 453-457, Ex. above.

3M Transparencies: The Hyperbola.'

OBJ. 24

Vanattaread pp. 198-201, Ex. 1, 2, 4,

DOlciani, read pp. 311-312, Ex. 1, 2, 4,

directions in Obj. 24).

Pre, read pp. 427-340, Ex. 3-8 page 430 (follow:directions in Obj. 24).:

Wooton, read pp. 453-457, Ex. 1-10 even page 457 (f011medirections.

in Obj. 24).

3M Transparencies: The Hyperbola.

7, 9 page 102.

7, 10 paw 311-312 (follow

OBJ, 25

.

Valletta, read page 201, Ex. 11-14 page 202.

.Payne, read pp. 427-430, Ex. 9-12 page 430.

'3M Transpa;encies: The Hyperbola.

20



SECTION 4

RESOURCES (cone)

OBJ.. 26

.Vanatta, read pp. 203-204, Ex. 3, 6, 11, 14 Page 204.

'Wooton, read , Ex. 21, 22 page 458.

Pearson, read , Ex. 7 page 695, (follow directions in Obj.,26).

3M Transparencies: The Hyperbola.

.4

* rx,equired

281 21



OBJ.

21 I. Write the definition of hyperbola.

SELF-EVALUATION 4

21 II.. a. Write the definition of transverse axis, give ..its. ten

.b. Write the definition of conjugate axis give its length.

22 III. .Identify these parts of the following graph: (1) transverse axis

(2) asymptotes

(6) center.

(3) conjugate axis (4) foci (5) vertices and

23 IV. (1) Write the equation of the ellipse whose center is at the origin
and transverse axis on x.

(2) Write the equation of the ellipse whose center is'at the origin
. and transverse axis on.y..

-J.

24 V. For each of the following (1)'determine the/length of the transverse
axis and conjugate axis, (2) draW the asymptotes, (3) sketch the.
curve, (4) determine the foci and plot theM on the graph.

x2 2

1. IDU a .1,
/

.

I \
(graph is on.the folloWilp page)

,

22



SELF-EVALUATION 4 (cont')

2 2
x

49 36

3

1.

. I I Y
.

.

.-
...

I

I 1- .

.2C

14

L12
I

I

10

I I

6 ,

...

.11-11;-

.
-

4
_I_

11 "'A

:___,

2
it St

L----I
I

I

''''

1
1

1

10, ,---
12

14. r.... . +

23

i1

A7!

.---i . Y

.

1

14

-12
..

.

10

6

1

2

X, r 0 .

-
4

6

8

... # 4 i '

-,--

. 10

-

.r
12

14

Y.

ti

I , Y i
6

6

4

.

"....

3

2

.

---,--

X 0 X
-7 -6

L
--6 -4 -3

__.

-2

--,

-

_
_-

4

5

2 3 4 6 6 7

._

Y.

--I-

_. .....

- -- -
__

- -
.__

i<oCcs,
1 \



2. 2
- =

4. 1 4

SELF-EVALUATION cont').

14_1 T.

1. 1

1 I. 1..4

--, -1.-

1
1

x .i I

25 VI. Given the.following alues of a and b and transverse axis, write
an equation for each.

1. a = 2, b = 3, transverse axis on,,x

2. a = 4, b = 1,.transverse axis on, y.

3.. a = 2, b :is . 7, transverse axis on

4. a = 9, b = 12,. transverse axis-on y

25 VII. Given the following foci and vertices, write an equation for
each hyperbola.

. 1. F(12,0)(-12,0)

V(8,0)(-8,0)

0

2.. F(0,6)(0,-6)
V (0,3)(0,-3)

3. F(0,2)(0,-2)
V(0,1)(0,-1)

L.

'N24



26 VIII.

2

SELF-EVALUATION 4 (cont')

For each of the following (1) give the center, (2) give the leosth
of the 'transverse and conjugate axes_,(3)1-vertices,, (4) foci,
(5) plot the asymptotes, plot the curve, center, vertic.es and foci,

(x - 1),2 + 2) 2

(1) 4 16.
O

3)2

(2) 64

".

(3)25x2 y2 '+ 150x + 125 = 0

;

/x17 6 5 3 2 I i 3 4 1.

/' ,

I I. L 4 L

I 1

T ,

1:71-.-1--1-1-1._1.1.6
L
1-1-; 71-1 Li. y .11 1 1 1

7 6 2
- -

- -

5

3 a 6 G. 7

If you have satisfactorily 'completed
Your .work, take the PROGRESS TEST; : c-
Consult your 'teacher first.- -3.t r-.

,_-.,

G

P-6 1-1-1 I

--1
; - I

' TI

1

I

...

i. 1..v

.. 6

:d-----1-1

0 '--1--I

..; ,

I- I _i_i_j,___I..,
1 1..

,..,

x T.6- f 1'
..-7b 5 4 : 2 4 :. 4 5

.7
..

r, i--.

.

--
7---

I ..1_
I I

5

6

,

.

Y.

__ L
TIt/

I Th

i'

cl



. :

,Behavioral ObjeCtives
,

Y At the,completion of your presCribed course of study, you'will
be.able

SECTION 5

.

27. Given any quadratic inequality, .determine its graph.

28. Given any word problem, determine ita equation and determine

its solutfon. z_ eq2_

RESOURCES'

Obj. 27 .(both are required)

Vanatta, read pp. 205-208, Ex. 9-12, 16 page 208.

,

Dolciani, read Ex. 10, 12 page $309.

Obj. 28

-.2

f

Vanatta, read pp. 179-181, Ex. 1 -4, 6-8, 16, 19 pages 181-182; 13:-14

page 211.

C.

26 4

\

. 1

.

T

11.

1.

,



GRAPH the following inequalities.

Y
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13
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1
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.
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,
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i
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28

SELF-EVALUATION .5 (cone)

.Solvd the.following problems.
. .

.

1. Three times the square.of a positive integer, decreased by twice
'the prodUct of, the-nuMbei and the next smaller integer, is 143.
Findthe'number.

. .

i.

2. Find two consecutive integers.such that,- if twice the larger is
added to three times the squire.of the smaller, the .sum will be
58. .

3: The base of a triangle is 4 feet less than the altitude, and the
area of the triangle is 48 square feet. Find the length or the
base..

A rectangular lot:id surrOunded.on'all Sides-by a driveway 5
yards, wide'. .The'lot is twice as long as it isl wide. If the
area of the lot and driveway.torthei:id6600".square yards,
find the dimdnsiOns of the

.. One leg of'a-given right triangle exceeds the other by\-2.`feet.
If the hypotenuse is 10 feet, find the legs of the triangle.

i
4 S.

, A field of tomatoes contains 3825.plants. The number of plants
in each row is 5 leSs than twice the number of rows.. Find the
number of plants, in each row.

If you have satisfactorily completed your work, take the LAP TEST.
Consult Your teacher firsti.

.

.

°

.
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I.

ADVANCED STUDY

I. Work any 4 of the foirowing:

Vanatta, page 194 nos. 17-20.

page 211 no: 5; page 214 no. 40t:

Dolciani, page 326 no. 11.
/

II. Work any 4.

Vanatta.page.198 nos. 15,.16, 19, 20

page 214 no. 41

Dolciani page 336, no. 13.

. f . .

III. ,Work any. 4 froin no. 1 and onel'from no. 2.

(1) Vanatta page 202 nos. 15-20

page 212 no. 18, pagei.4 no. 4

Doldiani-page32fr,nro. 12 04

Dolciani page 112-no. 19, 120

I. Work any orie'nf thesethree...

4

.

(1) Graph. (A) xy = 36.
(B)'xy = -10

(2)4Vanatta.page.205,,nos. 16, 19, 20

(3) Write a report on LORAN, a system of navigation. Tell
hem it'uses the concept of hyperbola (at least 500 words).

A,

f

t4'Ork any 5 of:ithe following .

Vanatta page 212, no, 20; page 214 no. 44, 45.

%

Dolciani, page 237, nos. 22, 25, 27, 28

page 309, nos. 13,.14.

29

.. 289

O
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" APPENDIX I

I. Write the;definition of conic Section.
t

c.

II. Name the 'four conic sections. -

(1)

(2)

(3)

(4)

4

rss

hIII. Write a description or definition of each of the following terms4
as they relate to a cone.

1

s

I, element

2. axis

. circle

4. ellipse

-1
5. parabola .

6. Hy erbola

I

y.

30

200.

s r

r-

4



.APPENDIX 2'

I. Define the

a. ellipse

v. .

foci,

c.,. vertices ,

d. major axis

°
.

I

tIlLe. minor axis

4 II. Identify. the following parts of the ellipse in the figure:
(a) major axis, (b) minor axis, (c) foci, (d) vertices ?(e) center.

iirpounium.
!momumenwrow....simimm ni

pses with the following equations:

n

where 'A >
/r \so

where a >b
J

Iv.
,

In.each f the olloWing determine (1) 1. the major axis is on x
o 'y and;give it lerigt nd.(2) ifAh011inor axis^is'on ,x or y

c
a d give its leng h..

2' .ti J.: /is' 2 2

+
, 0 Z = 1 . X ...X...

(a) 16 -r- 9- ObY- 25 +.100 = 1

c

2 2x"
(c) W ')81 1

I

04.1-r;4.. 31 .-

2 .2

.3c 4- = 1(d) 49 9

z



AP? 1X.2 (cont'

V. In each equation in IV, dtermine the value.of.a and b.
,

*
vr

7

..

.

I o
0

7

7

A

0

32

a
0

a

I.

!")



I. Define the following:

a. hyperbola

APPENDIX 3

. :transverse axis - give its length

c. conjugate axis - give its length

II. q11rftify/the parts of the following graph:

a. conjupte axis.
b. transverse axis
c. asymptotes
al. foci
e. vertices.
f. 'center

Write the equation of theellipse whose center is of the origin
and transverse axis on, the X: lxis:

i
.4

7

V

El Y f / 7-- ti-

tali
MOM r 1

II
mill

RI
WEL

. r ;11,
L .4

ARV
1

11111 ,
'.

'
NMILI

m,
,

iiik

4

. . . .
b. Writeethe equation of the ellipsewaose ,cenper is at the origin

,and
,

,and tiansverge, aiis on the y axis. ..:°a ,
_
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SECTION 1

. . -S

- J'I. ..
I. . .. S . S.!'.. SBa,ioral Objectives,

.5-

I

At
* I

the omplet.ion of 3,our prescribed cour&e df study, you wil
4

beableto0
5. S. ... ..- :" -;;- -.I

1
, .. ,.:

Given an equation, or system of Linea'equations, and trdered1
S-_.,Y

J I I I.

pi'rs of real numbers, determine if Ithe orderd pairs satisfX
I 5'

13 '

the equatioi or system of equations
. I .... .- :.-. .'':

I>

2 1Given a system of two lineareqution , :,
41

1
1' a graph the ys tern R X R c I -t

- '

b find the solution set of the' systenj )

(I

\ '

3 From a system of linear equations, 'determineif thc.. s'rstem it

independent, inconsistent, dependent, or consistent when given

a the equations of th system ,

b the graph of the equat.ons of the system

c the solution set of the sysem I

d the number of ordered pairs of the set øf the system
I. .#,

4 Given two systems of equations, determine if 11the\are equivalent '

5. Given' a system of two linear equations, rewr1iteeach equation..

-.
in the form Ax1+ By +C = 0

'S .

I

/ I

S

.

6 Given a system .of two .litiear equaiçns, Olve the system b any.

(I

one of the following method1s

... ... .a. the comparison method .

5-

b. the substitution method : - I .

c the addition method

/ /
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SECTION'l (cant')

Behavioral Objectives (cont')

7. Given a word problem to be solved by the use of a system of two,
.P

linear equations:
. v9

a. write a system.of equations which fits the problem..

A .b. solve the resulting system.

c. .give the solutidn of-the original problem,

- RESOURCES

Objective 1.

Nichols, read pp. 289, 290 -294, Ex. 1, 5, -7 page 290; 1,
,page 292.

Odjective 2, 3

s

Vanatta: read pp. 215-218, Ex. 1, 3,'4, 9, 10, 13 page 219.

Dolciani, read pp. 95, Ex. 1; 2, 5, 6, 15 page 95.

Nichols, read pp. 290 -294, Ex. 1-3, 5, 7; 8 page 294.

Peyne, read pp. 291-293, 303-306, Ex. 1-10 even page 294; 1-4,
11-13 pages 305-306.

* Appendix I

Objectives 4, 5

Nichdls, read pp. 295, Ex..1 a; b, 2.a, c, e pages 295-296.

Objective 60 /'

-

Vanatta, read pp. 219-222, Exercises ,---

' a.

6(a) [for explanation read Nichols 296 -300) Ex. 60,9
solve by comparison.

.6(b) Ex. 1, 4, 9, 10 solve by substitution

6lic)- 2, 3, .5, 7 solace by addition

Dciciani, read pp. 95-98, Exercises

m
6(a) 1, 2, 5-pages 99-100 (see Nichols reading for

explanation) soivepby comparisdn

* required 3



11'

RESOURCES (contl),

6(b) 3, 4, 7, 8, "10 pages 99-100 solve by substitution

I

.

6(c) 6,1, 13, 14, 17, pages 99-100 solve by addition.

Nichols, read pp. 296-300, Exercises

6(a) 1-7, 9-11 pages.. 297 -298 solve by comparison'

6(b) 1-11 odd, 12 page 299 solve by substitution

6(c) l- a,c,e,g;j Z. a, c, e, g, h, jpages 300-301
solve bY-addition.

Payne, rv":ad pp. 294-301, 309 -310,A Exercises

6(a) i/,3,4,7,8 page 298-299 (solve.by comparison)

6(b) 2,4,5,6,8 page 300 (solve by substitution)

6(c) 1-12 even pages 298 -299 (so4re hy,addition)

Objective 7 (all problems are required)

*, Nichols, read pp. 296-300, Ex. '3 a,c,e,g,i,k pages 301-302.

Payne, read pp. 294-301, 309-310, .(1".K. 27, 28 pages 306.

Wooton, read pp. 210-212, Ex. 3-5, 9, 12, pages 213-'214.

Dolciani, read p. 102, Ex. 6, 11, 15;13 page 103.
I

, _

.
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.40

Obj.

1

SELF - EVALUATION 1

I. Match each equation or system of equations with the ordered pair
that belongs, to its solution set.

1. .4y - x =

2. y =.2x + 3

y=x- k
'3. 3x. - 4y = 8

4. x + y = 6

3x + 3y = 18

A. (4,1)

B. (-5,11)

9., (7,2),k

D. (-4,-5)

1/4..

.
:

2 II. .Graph-the following systems . ; (Usethe graph aper that follows the
self-evaluation.). Determine. if each system. is consistent or
inconsistent, dependent or independent.

.
5. y-= 7

3x - 2y = 6

6. 3x - 2y = 2

6x - 4y = -8

7. x 4y =24

4x + y = 2

III. True or False.

3 8. The system 2(x - y) = 5 and 4x - 4y = 10 is dependent
and inconsistent.

(
9. If a systenits_solution set is the set of all ordered

pairs, then the system it independent.
, -

10. The solution set of the system,x-= 4 and y = 2 is the
set containing the ordered pair (4,2).

11. Parallel lines are independent and inconsistent.

12. A system of equations that has only one point in its
solution set is dependent and,inconsistent.

13. The system 3 + y = 4 + 2x is equivalent .to y = 2x
2x = y ,

5 14. 3 + y = 4 +.2x is in standard form.

. 370 5

.



4

4

SELF- EVALUATION (cont')

151. The system x + 1 = y + 2 is 'equivalent to x =
3(x +.1) = 2(y - 1) g . + 1 y -,1

3 _ 4
16. Standard fcirm.f or x + 2 is 3y - 18 = 4x + 8.

6 IV. Solve the following by the specified method.
b

t

COMPARISON

17. 3x + y = 9
x - y =: 16

SUBSTITUTION

19. 3x + 2y = 6
x - 2y = 4

0

18. 7x + 7y = 14
/ _3y x + 3

20. y = 7x -t 2

2x - 43, = 5

21. 8x + 2y = 1 ' 22._ 2x - 3y =
2x + = 4 3x + 2y = 5

7 V. Write an equation for each of the following and solve.

23. The sum of two numbers is 59. If .the sum of 12 and twice the first, b ;

number is 4 'more, than the .second number, what ,are the numbers?

24. A collection of nickels and dimes has a total value of $2.40 and
contains 35 coins. How many of .each kind of coin are there in
the collectionr.;

. 3 7) 1 6
.

f,
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ar

SELFEVALUATION 1 (cone)

,
.

25.' Theperimeter of rectangle is 44inches. If its.length'is
decreased twice its. width, the result is 17. Find the length
and width.

. N. N.

If you-have satisfactorily completed your work, take the PROGRESS
TEST. Consult your teacher first.

4
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0 SECTION 2

.2

I

rs

Behavioral Objectives

1 .

At the
be able to.:

I

1

completion of your prescribdd course of,study, you will

8. Given a system of a linear equation and a second-degree equation,.

or a system of tw cohd degree equations:

a. graph the equationor equations of the syltem
\ .

b. solve the system algebraically

9. Given a word.problem to be solved by a' system of one linear.
.1."

and one second-degree equation, or two second-degree equations:,

a. write t system of equations which fit the problem.

.b. solve the result24 system.

1

c. give the solution set of the original problem.

10. Graph in R X R any ofthe following systems:

Oh

.

..c

a. a system of two linear inequalities.

tb. a system of one linear inequality and one-second degree

inequality.

c. a system of two second-degree inequalities.

11. Given a graph of a system of inequalities as listed in

Objective 10, identify the solution set of that system.

Objective.8

RESOURCES

Vanatta, read pp. 231-237; Exercises

_Solye by graphing: 1, 4, 5, 9 page 234 and1, 4, 6, 7 page 237.
Solve algebiaically: 3, 6, 8 page 234 and 2, 3, 7 page 237.

\ I

-Dolciani, read pp. 320-321,'Exercises / 1

Solve by graphing:-3,5, 17,9 page 321, and 5, 14, 15 page 325.
olve algebraically: 1, 4, 6, 9 page 321, and 4,6,14,15 page'325..

ichols, read pp: 312-322, Exercises 1-6 page 314.f 1 a,c,e,g,i,k,
m,o,q and 2 a,c,e,g,4 pages 316-317;cfr2A odd page 321:

9 -



RESOURCES (cont')

'.Wooton, read pp. 463 -469; Exercises
Solve.by graphing: 2,6,7,9,1.3 page .464;
Solve by algebra: 1,3,8,9 pages 466-467.

,' .

Pearson, read pp. 687-697.1 698-705, Exercises
Skye by graphing 3,4,7,8,9 page 699;.
SolVe by algebra 1,4,7,8 page'699.

J

'Objective 9 (all problems are required)

Nichols, read pp. 312-322, Ex. 2 d, page 317;. 2 a, c, e page 323. w

read pp. 320-321, Ex: 1,5,8 page 322; 34 page 325.
.

Wooton, read pp.. 466-469, Ex. 1, 2, 4, 5,pages 467-468.

Objectives 10, 11

Vanatta,' read pp.1229-230 and 238-239, Ex., 1, 3, 6,-7 page 230; 2,

3, 6,.8 page 239.
. 0

Nichols, read pp. 324-327, Ex. 1 a,c,i,k,m,o,q, 2 a,c, 3 d,14 a,c,

5 a,c,e pages 327 -328.

Wooton, read pp.. 216 -219, Ex.)19, 21,.. 22 page 465.

.

Pearson, read pp. 642-644; 706..-768, Ex: 5 EOL, 6f, 8 d,e,f page 645;
1 a,b,d, 2 a,b;d,e page.708. .

a

10



SELF-EVALUATION

)bjeyive

ti

8 I. Solve the following by graphing. (Use the graph paper provided)

1. x2 + y2 = 36
X t, y = 5 ti

2., y2 = 4x.

2x

+ 9 '" 1

3. 4x2 - 9y2 36 4. xy = 8

2
x
2

4. 1

x + y = 4 ..

8 II. Solve algebraically. Show your ,work..

O

5:1 x + 4y2.= 32'
x - 2y = -8

.7. 262 - 12y
x = y + 1

6. 262 y
2
= 16

2y = x,- 10

9 2
x"-

8. -If 9

x 2

If 9 1

N.

o

3;11 III. -Solve the following by graphing. (Use the graph paper provided),

9 . 2x + y < 4 10. x2 + y2 < 16

X - 3y.> -6 21c - y > 1

4.

x2 2
11. :x2 + y2 <9 12. 16 <1

262 2,

9

x2+ y2 = 49
O

11



13. x2 1 16y

3x y : 2'

/-

SELF- EVALUATION 2 (cone)

,

14. + y

x2. 2

+ 25 1

9 IV. Write an equation for each of the following and solve. .Shc)w
your work.

15. -The preimeter of .a rectangle is26 inches. Its area is 12 square.
inches. Find the dimensions of the rectangle.

. N. `.

16. The, Product of two is 8. The sum "of theivreciprocals is 2,
4What are the numbers?

$

17. The area.of a right triangle is 24 sq. in. The measure of the
hypotenuse Is 10 in. Find the measure of the twoegs.

0

. 18. Find two number's such -that the Square of their slim Is 20' more
than the square of their differdhce, and.the,difference of their
squares is[24.

\

19. Find two numbers whose difference. is and whose product is 2..

'A,

12



SELFEVALUATION 2 (Cont')

20. Find two numbers such that the sum of their squares is 170 and the
difference of their squares is 72.

If you have aaiisfactorily.Complgted. your work take the LAP ;EST.
Consult your teacher first.

I.

ii

ij

.

f

/.;

13 .
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I -'
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1,
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Objective
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APPENDIX. 1

-,
7`.:^ .

.
. , . ._ .

Give .following. solutiont to'the systems,of Wear equation4,
,determine if each systenfis ncqnsistent, consistent, dependent,
or independent.

(31) in cquints6 .

b. mo. poin 'in cci"6h'

C..: all points in cpunndn

d: (--3; 2) in :common

,.,

,i, ,a.. equations are parallel

f; equations Yale same graph. 1

*c,

--.... . . .

,. .. . ,--..

3d. j IL. Given the follOwing nUmbera,".'of ordered pairs &solution 'sets
i

of: linear quations.; determine if each-systeM.isinconsistOnt,.
Consistent dependent, or,independent.

.

no pCintsa.are n the solution set

b. one point Is in the solution set
,

a

c. an infinite number of points are in the solution set
.
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ADVANCED STUDY

. Dolciani, read pp. 100A to 101, ex. 1-6, 12,06r, 14, 15 page 101.

II. Work any one of the following:

1. Nichols, read pp. 302-316, ex. 1, 2 page 306;
1, 2a,c,d,e,h,j,l,t;o pages 310-311.

.2. Payne, read pp..327-329, 334-336, ex. 1-10 page 329; 21 page
337.

3. Wooton, read pp. 649-652, 657-661, ex: 1-12, 26,26 page's 652-
653; 1-8 page 661.

Dolcialii, ex. 11-14 page 326.'

III. Wooton, read pp. ,223:226, ex. 1.-20 oral page 226.

6

-,,

. . ,

IV. Vanatta, reid pp. 2247(227, ex. 1-4,,4 pages 227-228. ,
. 4

4 :'1

311

'1
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