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INTRODUCTION.,

During,tthte Summef of 1974:4
, f

,
4

(.

rioit-re(ereficed diagnosZ:ic

, ,9
tests were written for college arithme.tic and collegeollgbbiI.,..

J
. . ..

. , .
The materials, included herewith are stlieent perrformp.Ac.g.obje.ctiAs ' --

,
.

it/ .".' '

-- (-

/4, .. . s.
..,.

.. ,°' .4.-

st.udn't progress chart; assigniten4 skeets/objectivena'diagnciste,. .

-.

1measures/for each objective.

in

st.

The materials were.preftred for-vs\at spciT c colleges

the 1974-75 school year and were sO n4MieCt/to batch the college

. ,numberinKsystem.
, ,

f , . ,
.

C011ege Arithmetic is the S'ame as Math 60..
C.

0.%

. 3..

College Arithmetic and Pre7 lg.ebra.' is 'the same as Math° 50.

'College Al.gebra I is the sare as Math, A.

College Algebra is the same as Math D.

. 11

I
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-1. SETS

MATH,TICS p

TEACiER OBJEtTIVES

I , DIFFERENCING AND COMPLEMENTS. Given a'univelikall'seneiwo

subsets A and B, the student will find ihe differencreand com-

plements Ad"combinations of these operationg. I

2. REAL NUMBERS 4.

2,1 FIELD POSTULATES FOR THE REALNUMBERS. Me student will apply

- a given field axiom to complete a given algebraic équ'ality.

3. FACTORING.

3.1 REVIEW OF-FACTORING AND SPECIAL PRODUCTS. The stude Will factor

polynomial expressions of the following types:

4

(a) expressions contairling a commoninonomial factot,.

(b) differences of squares, and

,2(c) trinomials'factorable as a product of binOmials.

,3.2 SUM OR DIFFERENCE OF TWO CUBES., The.student will,factor algebraic

,

expressions whAch are written in the farm of a situt Or difference

of t`wo: c5bes',7

3.3 FACTOkING BY.GROIRINC.. The student wil factdi- tbuk-teith algebraic

expressions by.gAtuping,terms and 'obtaining a common binomial

lk
factoi.

01
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0



,,. -MATHEMATICS D:06JECTIVES. 4
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4. FRACTIONS

_ 1'
4.1, REDUCING, MULTIPLYING; AND NVIDING FRACTIONS. )(Given a fraction,

the stUderI will reduce it to simPlest fOrn. Factoring by

k ,

grouping and the sum or difference of two cubes be emphasized.
,

f

Given two or more fractions; the student will multiply and/or

x vdivide theM in any combinatIon, 'Fyactions of 014 fotin will
y x

be emphasized.

4.2 ADDITION OF FRACTIONS AND SIMPLICATION OF COMPLEX FRACTIONS. Given

two or.more fractiOns whbse denomi,nators are'at most factorabole
,

quadrAic trinolnials, the 'student yill add. or subtract in.any
p , 4 ,/ .

combination. Given 1 complex fraction, whose terms may themselves'

be coMprex fractions, the student will simplify.

(

5. I.--INEAR EQUATIONS

5.1 LfNEAR.EQUATIONS. Given linear equations, ipcludidg linear equations

containing fractions, the student will find the solution sets. Jf

the variable appears in the'denOminator, the student will dttermine

which valueg must be excluded.

5.2 APPLICATIONS OF LINEAR EQUATIONS. The student will translate English

,

.statements ato linear equations and will determine the solution

sets of the eguatdons.

11 1,
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"

P

5.3 INEQUALITIES AND ABSOLUTE VALUE. The student Will'soive first

degree inequalities.in one-Variabie will'also'ttah§forffi-

inequalities involving 'absolute values to this form and then

6. EiPONENTS AND RADICALS

6.1 EXPONENTS. Given any alObraic expression with rational exponents

the student, will be able to simplify the exiiression by applying '

r.

the laws of exponents. Given an expression containing fractional

exponents; the student will change the expression to radical

form.

10
6.2A. RADICALS.. Given any algebraic expression containing radicals

the student will simplify by:

(a) removing factors whose power is greater than t e index of the

radical,

(b) 1-ationalizing the denominator which is either a monomial

or binomial, and,

(c) lowering the index of a ra4cal when.posSible.
A

Given\expresSions tontaining radicals the stUdent will perform the'

operationotaddition, subtraction, multiplication, and diviSion.

6.3 INTRODUCTION TO COMPLEX NUMBERS. Given a complex nuMbek .tha

student will recognize it as .such and wti)144 itAn the form.a + bi.

The student will'perferm operations with compldx numbers,
4

/
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MATHEMATICES D OBJECTIVES
61'

*

7% RELATIONS AND-FUNCTIONS

,

.pGE 4

7.1 DOMAIN AND RANGE OF'A FUNCTION. GiVen the rule for a fubction

-'the student wil.1 determine the domain and range.
,

7.2 LENGTH 15V- A-LINE s4GmENT., civep two points intheipl
/

student will determine the length of the line segment he

points.
A

%

7.3 °SLOPE OF A LINE. Given two points in the'plane., the,student will
--

determine the slope of the line passing through the two points.

W.4 EQUATION OF A LINE IN THE COORpINATE PEANE. Given ewo points or
.

.a poinX and the slope, the student will write the equation of the
/

....

147 in'the form ax + by + c 0. 'ven the equation *of aline,

the.*tudent will write it.in the form y = mx'+ b and'recognize the

slope and y-intercept.

A

8. QUADRATICS

8.1 GENERAL SOLUTION OF QUADRATIC EQUATIONS.- Given any quadratic

'equation with real coefficients, the student will find the,solution

set. Coefficients for use in 'the wadratic formula may I?

but no, mOre than one binpmial per'equation. For' e)tample, 3

3 4. = 0 but not 3x2 + mx.+ x + 3 + k = 0.

8.2. PROPERTIES OF THE ROOTS OF A QUADRATIC Ag OTHER EQUATIONS. Given
V*s,! )A

ny tivadratic equation re stUdent Will use the discriminant to

determine conditions for reaa or complbx roots, (Do not use

binomials,

2
+ MX --4"

r
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*THEMATICS D OBJECTIVES
PAGE 9

problems like 2x2 + kx + 7 0 when 'looking for any'but equal
\

roots. "'This Will lead to a quadratic inequalitY and this topic is .

Snot covered in Math. D now.') GiVA any quadratic equatj.on, the

student Yilk'find,the ium ancrpsoduci of the.roots withoUt.solving

the equation. The student must have memorized the-formulas ri

ar2 -a- and r11-2,,- Given-a sblution set with as many as 4 roots,

the stUdent will find an equation in x whiCh has these roots.-
I.

84 EQUATIONS WHICH HAVE QUADRNTIC FORM. Given any equation, which
*se

can be expressed n the form of a quadratiq equatjon, the student
.

wip,,find all 'redl and complex roots.

8.4 EQUATIONS'WHICH: CONTAIN RADICALS Given an equation in which the
, y

variable occurs Under a radical (the radical may have order 2, 3,
6

or 4), the student will find the solution set. This willt'involve

e.cheaing by substitutiOn to.eliminate extraneous roots.

8.5 ?WNW SECTIONS-AND THEIR GRAPHS. Given a quadratic equation in two

vatiab1es,'the-4udent will naMe the shape of the graph of the

solution set and plot the gfaph using the "rapid sketch method".

Parabola, circles, ellipseand hYperbolas are to be included.

4Given a quadratic:equation in two variables the student wi1ll deter-,

.16"

41.

(,

mine the real values in-the domain and range.
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MATHEMATICS D OBJECTIVES

9. .DETERANANTS

PAGE 6

9'.1 DETERMINANTS. Given a 2 x 2 ora 3 x,3 determinant', the student

k..
will find the minor,and cofactor of any element and expand the

I
,t.

determinant by cofactors.

9.2. SOLUTION-OF SNSTEMS OF EQUATIONS USING CRAME'R'S RULE. diven

system of equations in two.or three variables the student will

find the solution set using Cramer's rule:

3. MATRICES.. Givep suitable'matrkes, no larger than 3 x a, the-
,

.

416 )r.C

student will perform:die operations o matrix addition and

I)multiplication.

10. FACTORIALS, COMBINATIONS, ND PERMUTATIONS.

10,1 PkCTLIALS:.COMBINATIONS, AND PERMUTATIONS. The student Will

compute factorials, combi ons and permutations and apply them

to specific problems..

-11. BINOMIAL THEOREM. ,

1%
11:1 BINOMIAL THEOREM. Given a binomial to a. positive integraltower;

the stUdent will expand. qhe student will find.a specified term

of a binomial to a positive inteual power.

e

\

*".

ti

t*:

,

t+t,
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MATHEMAJICS OBJECTIVES
111 1 1.)

SUMMATION NOTATION

12_1 SUMMATION NOTATION. The:student will be able

.` PAGE 7

to express expanded

,
sums in t-notation, and expand sums given in 1-notation.

13': PROGRESSIONS

13.1 PROGRESSIONS.

arithMetic or

last teAeand

Given thiee consecutive ntrces in a finite .

geoMetrio progression, the iudent will fi/nd the

sum. Given three consecutive terms in "an infinite

geometric
0
progression CIr

Given any two terMs irian

i), the student.will'finethe sum.

.

arithmetic or geometric- prog/ession,

's;

the student will insert the designated number of means between the

Pwo terms.
44.
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NUMBER_ TITLE

.SrPS

1.1 Differencing &
Complements

REAL NUMBERS

2.1

31.1

4.

3.2

3.3

4.1
,

Field PoStulates
'for the Real
Numbers

FACTORING

Review of Fac-
toring & Special
Products

Sum or Differenao
of Two Cubes

-Factoring by
Grouping

F4ACTIONS

Reducing, Mul-
&

Dividing Frac-
tions

4,.

I

MA TIVMA II CS

SOGf1M.FITI: SI1EET,

I

MULL & MUMS AE1^1 YER &.KLENTOS:TAPE NUMBER

.

Ex. ipp.9-1

TEXTS MATERIALS

4

lt

gx.. 1.4, pp..:11-14

. 2.2, pp.51-57\

Ex. 2.3, pp.57-60

2.4, pp.60-62

9

Ex. 3.1-3.2, pp..
67-6;2.

Unit 3, pp.27-35
problerlis -11,p.
35

Unit 5i pp.45-49

\

"\
Unit 5,, p.50,
prblem set B,
p. \.;-problem
setpip. 0.

Unit 5, p50,
problem pet B,
p. 53.

Unit 6 pp.54-$9,
prelbtemLsetaa5414_
pp#68-69:

)

4

4

4)

,*

;

3

5

5

'
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5.2

6.1

.6.2

6.3'

Addition of.
Fraction8 &
Simplification
of-Complex
Fractions

LINE,WEQUATIONS

Lindak Equations

Applications of
Linear EquatiOns

EXPONENTS AND
DICALS

lir 111111 111111 IMO

. .

Ex. 3.4-3.5, pp.%
84-95.

Ex. 4.1, pp.96-
106; :

Ex.. 4.4, pp.126-
130.

Exponen s

wi

Radicalsi

IntroduCtion to
.Complex:Numbers

Unit/6, pp 60-62,
problem set 13, p.
64,; problem vet
Cr pp.60---,69./.-

Unitt9, pp.103-
1.0.7,1problem set
13, p.110, problem
set B, p.114.

Unit 9, pp.108-109,
problem set D, p.
1,10, problem set E,
p.114.\

Ex. 5.1-5.2, pp.
131-142.

Ex. 54-50, pp.
146-160. /

7

Ex. 5.9ii.pp..163
-166. /-

,

.
Unit 7, pp. 71-79,
problem Set A, p.
'81; problem ses
Adli; p.84.. -

.

6

9

'5

lTnit-8, pp.85-94,
problem .sets. Ars,
p. 95,.problem
'pets p. 100
-101. ,

Unit 26, pp.325-
331, problem Set:6
ArB, p.333, pro-
blem sets.
345.

1

a

0..0.1*.11,,....M. *VON,
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7.1
--.

1.2

7.3

7.4
.

.

8.1

.

6.2
,

,8.1

8.4-
-'"

8.5

.

RELATIONS.&
: FUNCTIONS

Domain & Range of
a Function

Length of.A Line
Segment ,

.

.

Slope of a line

Equation of a
line in the
Coordinate Plane

.

QUALTATICS (

General Solution
of Quadratic
Equations

Propertiet of
th Roots of , .

. .

Equ tions .

.

,,-

,7f:/A,,,

Equations Which ,%,

Half Quadratic
Fo .

.Equations Whl.ch
c9ntAin Radiaalp

Conic'Seciófis,
& Tilei.F Gr#0fis

. .

, .

.

Ex. 6.:1-6.2, pp.
167-176.:

.4

Ex. 6.5, pp.182k
-183, problem :./

set6.4,' pp.14'
- ,185

.1

Ex. 6.6, 'p 183
-185.

Ex. 6.7,10p.1 5 ,

191. ir.
I .'

, Y
./ i., .

7, t '
1 1 '

Ex.74,2:-.3,pp.
2W47. ... /

sA..--Er

,
gi: 765-7.6,. pp.
U0-225.

,4.- :4 _ .

Ex.,7.7, pp. .

22"6228. ,

Ex. 7.4, pp'.218-
-220

Ex. 8.74 pp267-
272, :

.

.

.

/
Un 11/ pp.133-
14 . . .

U it 12e p.156...
-

Unit,12, pp.150-,
151,

Unit 12,1
/

pp.146-'
154problem set
C, p.162. % ,'

,

Unit 10, pp.115-
122, problem sets

.13,12-5.

.

Unit 10, p.123,
problem set Fr
p.125; pioblem ,

sets F,G, p.131.. .

.

Unit 2,-p. 251:,1
A ,t

Unit 21, pp:249-
251. , . ',

,

UniX 14, pp.177-
180, problem. sets
A,B,Cf,p0.87,

.
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TOPIC .D-1.1
4.*

DIFFERENCIN COMMMENTS

#

OBJECTIVES:

III Given two sets,. A and B, to find the diifei41tce.

.Giien a-Iffiiversal setf d, subset A, to fincrthe complulent of. A.
A

Ak)

b,-

A. Given

-Find:

r

,

44

%

[3,5,71

2 - A

4.. A -. (.A 1.1 B)'

j

I.

HA* youR woRic CHECKED BEFORE PROCEEDING!

.11

C

t



.1

13.% Yrite,thes-definition of différence A -
,

4.

2. Is ihe operatiOn differencing coMmuKtive?

e
3. Prove your ansW;r to 2.

"

What is A A?

in set builder ribtation.

a

Write the definition of complement, A', in set builder noeation.

. 'Oat i (A')_,.'?

3., What is, U'? .

4. What' is (U-A)'?
a

A. -0

4

,

(

If

, /.

4



TOPIC D---3;, 1

FIELD POSTULATES FOR THE REAL NUMBERS '

t
'9 ;

OBJECTIVE:

.41

0

. To-apply a given fieldraxiom to a. particular algebraic expreSsion.

1

A

.Copy and complqte the missing part of he following equalities
;,,

using the field axiom listed to its right, .

4: l'

,.

1.

J.
-cd + c 1. additive.inverse axiom

J

2. 8(xy, 4 a) distributivd axiom

a(x +.y) = -3. commutative axiom for multi-
plication

. (3a) x =

.2 1

4., associative'axiom for Tulti-'
plication

41,

5.. (x + y) ? ) = 1 5. multiplicative invors
4

6. (a +-b) + y = 6. commutative axiom foF addition.;

7. If a ER and.b cR, 7. closure axiom fot multiplication

then
4.

ER where R is

the set or realnuMbers.

'RAVE YOUR WORK CHECKED BEFORE PROCEEDING!.

v 24e.ip

of'

rs,

.0



lec

B. Copy end.answer as true or, false:

-1.

4.

3 + 2°. 2 + 3 is an example of the
cOmmutatiive axiom of addition.

,

2. 5 7 . 7 5 ds an example of. the
associative axiom Of multiplication.

3. r 0 y is an example of the
additive inverse,axiom. 3.

4. 5 4 (:.5) . 0 is an iadmple of the
additive tmferse 4.

5,

S. 3(a + b) 3a + 3b,is au'example
of the distributive property;

6.
t

3a --fa- 1 is an xample of the

multiplicative 1 entity axiom.

et.

'6.

,

. 'Copy and check (V) the words that"are us*d in the field axiom fur real
numbers.

1. absolute value'

associative

3. additive invexse
cs.

.

4. coefficient

5. . exponent

6. ' distr,ibutive

7. prime

,

8. ident4ty for addition
1.°

,
if

.4.

5.

6.

7,

,8..

.11



TOPIC D 43.1

REVIEW OP FACTORING AND SPECIAL PRODUCTS

OBACTIVE:

r factor polynomials .of tbe fdllowing type:
'a2 b2

b. ac + bc

c. ax 2 + bx .+ c (w ere factorable into two binomial3)

A. Take diagnostic tests A-7,1, 7.2; 7.3

t(*'

4`

k

or

(

Y

""

et

)

a

I.



I.

TOPIC D-3.2

''SUM;OR DUFERENCE:017 TWO' CUBES

.

i OBJECTIVE:
«

,, ...
,

To' factor ?he sum Or diffevence of two 'cubes.

Example: 125x3 27y.3 = (Sx - .Sy) 425)(2 +..15xy + 9y2)
.

.

4,.. .

I .

.

:

01.

Copy and factol..

1. 27a3.. + b3 e

2. 1 3

3. 16s3 - 54r3.

4. x6y3 - 60,3
7

.5. (a...* b)3
,

,

-HAVE YOUR WORK CHECKED 'BEFORE PROCEEDING!

,

1

I.

..

0



1

B. Copy, factor, or complete.

1. a3 b3 2. y3

X3 4. & 4. t3 - 27 ra (t. - 3)

5. 64 4. x3 ( ) (16 - 4x + x2)

I

14

yr

"*P

r

1

( I

I.



'e

'FACTORING BY GROUPING

OBJECTIVE:

To factor algehraiè expressions by grouping.

Examples: (1) x2 + 2x + 1 - y2 = (x-+ y 1) (x y +4)

(2) bx' + 2b + cx + 2c (x +

Copy and £actor

1. Gay - 9ax + 1 b 1Sbx

2. x2 + 4)C +

3.4x2-9y2+2x-3y

. a
2

- y 2 6y - 9

- 18y2 - x + 3y

. ,X3 + 8;73 + x + 2y 1.

HAVE YOUR WORK CHECKED BEFORE PROCEEDING!

,2 9

4





REDUCING, MULTIPLYING,,AND DIVIDING FRACTIONS

OB4kTIVES:

411. To Tedua a fraction to sitplest form.

III To multiply two or more fractions.

.110 To divide two 'fractions

"

Example: x + y 3x
2

y 3
2

x -
. .

.y y x + y

,

(x + y?

x - y)/

(Lc

L

4.

Copy and work tW foliowtng:

I. Reduce to lowest terms:

c3, + d3

ac + ad - = c'd4

:

a.

In 2, 3 and 4 perform the indicated operations and simplify:

2: m2 n
2

20m

6m3 4n 4m

P

3, 4a. +3ab - 10b2 . 3ab +
T .

6112 4 13ab 81:1' .6a + 16ab

4. x
2 2xy +y 2

1(2 yi
i( .Y. Y
xi + yl. y x

HAVE YOUR WORK CHECKED BEFORE PRO3EDING1

3

4

s.



4)1

1.1 Reduce: x +'16

12

2. Aeduce: a b

4
Perform the indicated operat.ions and simplify:

3. a b a 4.
T a b

C. Pactor into prime factors.
A

1. 8x3 - 27

3. 20a2 3ab 9b2

rt.

.;

4

b

2. ax - ay 2

5a4 27a2y2

4.

rry

fr-

,
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TOPIC .D-4.2

ADDITION Of FRACTIONS AND SIMPLIFICATION OF COMPLEX FRACTIONS

OBJECTIVES:

A.

,

T9 add two or more fractiol and simplify.

Example: a + b 2a' 3a2 + 2ab + b 2

"a b + a a(a + b),

To simplify a complex fraction.

Example:. 1

eTt

Copy-and write a simplified raction.

1. 3 2 5

a b b a4 -,;(51/

2,. ,4 2 'a

+ 6a + 8 a2 + 7a + 12 a2 + 5a + 6

1 1

IC-

1 ji
I" T

2' 1
,111 +

TR

1

4. 1

X - 1
+ 1

1
1. 4\ 12" - 1

HAVE YOUR WORK CliEgKED BEFORE PROCEEDING!

e

4.2

0,

0



B. Give an equivalent fraCtion with the indicated denominator.

1, 6 2, a - 3
b - 2y 2y - b a 4 -31-7 lla - 4

(

3. Combine into a single term.

x 2

3i777-1

to

4. Give the Complex fractipn which is part Of this,farger.complex
fractr.

2M

1 .-
in

1 ,m 1

C. Find the L.C.D. for each set of fractions.

1. 2 5

rf 2 ' 0

3x2 -09x
2. 5

x - 1

Find the L.C.M: for the following sets of polynomials.

3. {2a2:- 5ab - 3b2, a2 - 2ab - 3b2}
,

,A
. 4. {x, x - 1, x' - x, x2 - 1}

,

.

'

4.

A



LINtAKEQdATIONS

OBJECTIVE:,

A.

To find the solution set of a linear equation inaone variable.

Example: 3x + 2 = 7. Solution. set is .

3

Copy and fihd the solution set for.each of the flowing.

1.. 5E2 3(x 2)] + 20 = 0

3
,rx - 1 = 2x' + 9

4
02

3. 2x + 5 1

6/ 2

4. x -2
+ 7

x - '2 x 2

106

HAVE YOUR WORK CHECKED BEPORE PROCEEDING!

/

ak,

..22.2222. .2;221- :2. A

35
4.



explain the difference between the two symbols {0} and f ).

2. ,Expltisin the ptocedup for clearing lan equation of.frations.

3,-Y'Remove the grouping symbols: a-- (2b 4- c)

4,, Why,is 2 not the'sokution to 1 2, - 4
?

x 4. 2 7 727-4)
,

C. Find the solution set.

1. '2x 3 = 13

0

3.. Sm - '6 = - 814,3 + 4

fj

4

2.
3 . 1
--
5

x =
6

4. x = 13 - x

36
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TOPIC D-5.2

APPLICATIONS OF LINEAR EQUATIONS
,

OBJECTIVE: 0
A.

411To translate.a statement into an algebraic equation and find the

I.

Example: Find 3 consecutive even i'ntegers whose sum is 138.

n + (n + 2) + (n + 4) * 1)8. The numbers are 44, 46, 48.

Solvethe following and show,a1,1 work on addit,ional paper.

"A man has to exett 40 pounds of. presSure on a 10 foot bar to.
.raise a stone from the ground. If the Tulcrum ia 6 inches
from the end of the bar, how heaVy is the stone?

BOO is two-thirds..as old as Jim is now. Six years ago .Boly
wa half as old as Jim was then. How.old is Bob now?_

A bo walked into thetountry at,21/2 miles per hour And rode-
back ever the same route at 20-miles pet hour. If the
total ime was 411 hours, how far did he walk?

,' How much %rater must be added to 10 g1lons of a 50% solution
'of aci,d to dilute to a 20% solution of.acid?

t7.\

HpE YOUR ORK CHECKED BEFOq PROCEEDING!
I

p



B. If Joe is x years old today, how old was he.:

.6 a. 3 years 'ago

b. 5 years ago-

c. 4 years from now

0,

2. Rate x time distance, i.e it ; U. Solve for:

a. r

b. t

-

;

-



TOPIC D-S. 3 '

INEQUALITIES AND ABSOLUTE VALUE

OBJECTIVE:/
ar

411 TO sofvel inequalitiO in. one variable,: including 'absolute values, and
graph the solution on a, real number line,.

A.

1.

I.

I.

1

5e

Example: 2x + 3, > 1

Soluition: (x1X> -1}

kample: 13x ,,1 -2

Solution:, (4 < < 1}
3 A

Copy. and find tHe solution set and graph. on a reA4 -numbef line. ,

1. 1 < 2x < 5

, 3xl > 4,,

11

4. I-3x 21 <5

HAVE YOUR WORK 'CHECKED BEFORE PROCEEDINGL

_

n

°

4

' °!,

,r



411.

a

i
B. Copy and find the so ion set and graph on a real number line.

1.. 2x ''' -3 2: S - x < 1. i

3. 13x1 < 2 4.
1 11. > 2

,..,

i

C.. praph the following on.a real number line.

I. X < 5 > 0

-2 < x < 3 4. {xix < U {tlx ,> 1}

r)

,

8-

I.



TOPIC P-6:1

EXPONENTS
-44

'\OBJECTIVES:

To simplify expressions containing exponents.

Example:, x3r, 2 ,x6

X
-3

X
3 =

0 To apply the laws Of exponents.
a #

Example
(ak)k 1 = + k

. .1

6 1

To write expressiOns fn equivalent exponential and radical notation.

Example: 1

Y'v

Copy and 6implify.

)skykx3'

k-x 1y

3,

5.

A

9. (x-I + y )-1

3 a*. b)73
6aCC

2 42

(ak ak +

x
4n

y
2n - 1N2

2-, 4.

6.

.8.

(mx)2/3

-1

V

-2

(2x)

1/2Y -

x3ny 2n //

Evaluate 64-0

4.

HAVE Yo4Uft WORK CH13CKED' BEFORE PROCEEIHNG1
*

.0



A

\

1. Write in radical form.

a. al
/3

A b. di/3 b 2/3

2. Express each of the following with fractional exponents.

rS,

4

a. b. Yi.(7,17

-6

c.

If further difficulty is encountered see test A-14.1.

I;

A

e,1



TOPIC D-6.2°

RADICALS

08JECTIVES

III To Omplify expressions containing'radicals.

ExamPle: 4)8e = 8xi/i

To perform the fundamental operations with, radicals.

Example: 3(t/6- -12A-) . 3/6 4. 3A-

A. 1 CQpy and perform the indicated operations and simplify.

/. i200x7.y6z5, 2. 4nT 3116-§.

4
3. 4/40a 4. 3V2-

V .fib-7 2 -

S. (27§ 3)2

. 1/5' ( 2 4 A

die

6. 12x 37§470- - 3 3i16x1

8.

4 HAVE YOUR WORK CHECK.D BEFORE PROCEEDING!

e

4.6.2

tr.



f

B. If difficulty is encountered see tests A-14.2 and A-14.3.

'14

cte

4')

'4

42.e

.10

et

11



TOPIC D-6.3.

INTRODUCTION TO COMPLEX NUMBERS,

OBJECTIVES:

To express complex numbers in the fort a 4.b1 and to identify pure.
imaginaries..

To perform fundamental operations with complex numbers and to simplify.

A.

6

.
Example: ,(4 + 2i) (3 2i) = 1 + 4i ,

Copy and express each or the following as a Omplex number in the
form of a + bi and simplify. Which of the fallowing are pure
imaginaires?

1. 4-Th-

3. 1 + 2i)2

5. 16 + 4718-
12

4

e,

2. -3vr-A-

4. 1 -

1 + 17-72-

6.

HAVE YOUR WORK CHECKED BEFORE PROCEEDING!.

/4

A



B. , Copy and perform the indiclited operations and simplify.

1. 0 2. 472T.

3. -/-72-4.

C. The symbol

f. 1

ttitt

4.. (a .-e bi) 2

6. is

is used to represent which of the following?

2; -1 3. 4. -VT

4

11,

p.

4

4

1/4.1

4



If

I.

1

yis

TOPIC 0-7.1

DOMAIN AND RANGE OF A FUNCTION

OBJECTIVE:

iind the domain and range of a function.

Example: {(x,y)ly = V.TO Domain. . fxix > 0 , Range = [YIY > 0

A. Copyandgive.the.clotainandrangeofthefollowingOcand (ae
real).

1. f = (.(x,y)ly = 2x 3} 2. g = {(x,y)ly =°x,2}

I3. h = [(x,ylly = V'x'2 - 1 1 4. = {(x,Y)Ir= -

HAVE YOUR,WORK CUCKED BEFORE FROCEEDINGC

el

7.1



ge

. Define domain and range of efunction.

2. . Graph and give domain and range.

a. f = Qx,Y)IY ' x + 1}

b. f = .{(x,Y) 1Y = 2} ,.

c. f = f(x,YJIY = lx1}

4

p.

II

PO

' .

61s



TOPIC D-7. 2

:LENGTH OP LINE SEGMENT
a

A.

OBJECTIVE:

-

411 To find the length of.a line segment..,

Example:? Find the length of the line segment joining the points (1,2)
and (4,6).

Solution: 45

A. Copy and find the length of the line segment joining the two
i;iven points.

A

(3,2);.(8,6) 2. (-2,7); (3,6)

4..

2

. (-1,2);- (-7,-3) 4. (11,3); (-2,21)

fola YOUR WORK CHECKED BEFOaE PROCEEDING!

1



.11. Copy and find the difference beiWeen the two numbers and squire that .,
difference.

1. 3,7 ?.' .5,1

3. 7,-3 4. -6,-1

C. Choose the correct formula for distance.

1. d = /(x2 ) (y 2 1)1.

2. d-. Ax2 x1)2.+ (y2 - y1)2.

3. d
9

Y2)2 ocio- Y1)1

4. d = /(x
2 x1)? - (y2 -.y )2

D. Copy and simplify the following:

,2.

4. sfig--

1

41



1

I.

1

1

1

1

or

I.

TOPIC D-7:-.3

SLOPE OF A LINE

OBJECTIVE:

A.

4

To find the slope of a line passing through two points.

,,ExaMple: Find' the slope ofe the line passing through '(1,2) and (4;6).

Solution: Slope is 4_
3

0

Find the, slope of the line passing through the given poipts.

1. (3,1); (4r2)

3. (-2,-4);

2. (-7,1); (2,-3)

HAVE YOUR WORK CHE-CKED BEFORE PROCEEDING!
.

0.

0

Cl



A

B. 1. Define s1ope.,.

2. Find (3) (-2)
(-4) - .(1)

C.`

3. Find (-5) - (2)*
(3) (-1)

so

:4(

f

0--

4/1/11iFINFINININWWWWIR/111/11Will...111.

' I

s

1

a

,e

1

I.



TOPIC D-7.4
4

EQUATION OF AILINE IN. THE COORDINATE PLANE

.4*

OBJEtTIVES:

410,Given two points
line.

.4

A.

Example:

Or a point and

Write the

s

the slope, to'find fhe equation of a

equation of a line passing through (-1,2), (3,5)

ution: 3x - 4y - 10 = 0

TO.xpress a line.in genehl form, ax + by + c
form, = mx + b.

Given a line

Example:

Solution:

in general form,

,

= 0, and slope_intercept

,

o find the slope and y-intercept.

Find the slope and y-intercept
0

2
b

1
=

8. 5

M .= -

of the line 2x + 3y + 1 . 0

t py and find the equation of the lines described'j robl mli
1 - 4 and express in general -form::

1. Passes through (-2,3), (3,-7)'.

2. Rasses ,through' (-2,3) with slope - 2

3.. Passes through (!' 1),

4. Has x-and'y-intercepts of 3*and 4,respectively.

S. Ftnd the slope-interdepi Torm of the equation Of a line that passes
through X-3,2) and (0,0) and give the slope and y:-intercept.

Find the slope and y-intercept:

6. Sx 2Y 7

7. '3x 4y + 5 = 0

t

53
HAVE YOUR WORK CHECKED BEFORE PROCEEDING!

,

eN.

\t,



s

r. spi(i the slope .of 1ie throtigh.

-
F

. Rewrite ,in the form ax 4. by 4. c =

4

N

tids

,

1.

Cc

I.

. .

.

Ct'



1

at)

`TOPIt. D-8.1 $'

GENERAL SOLUTION* OF QUADRATIC ,EQUATIONS

^

11, S

ONECTIVE:
*

To find the solution set for a quadratic eciOtión Jn (Ale variable.

Exathple: {x13x2 7x 4. 8 =

Solution: Solution set is
1

71.1 /47
6

8.1

.e4

,40

A. Copy and find the salution sets for the follawing:

1. -4x12x2'4- Sx 9 = "0}

2. (x13x2 px p = 0)

. a

3. Solve by factbring: x190x2 75x 4. 1,0 = 0)
a

fylaY2 - ay a 1 = 01

a

5. 1.r X1
IX27T. 3x 5 = 0)

HAVE YOUR WORK CHECKEVBEFORE PROCUOINGI.

"1.4.



It

\

B. Which of the following is fhe quadratic formula used to solve Om

equation ax2 + bx + c = 0?

1. -b t + 4ac
2a

3. x gsb I 47 +. 4ac
2a

N

2. x -b +JO- - 4 c
9 2a

, Ns-

b ± /b2 4ac
4. x = 2a

C. For elich equation identify a, b, and c for use in the quadratic

formula. (x is thp,yariable.)

1. 2x2 - yx + 5 . 0

3. .bx2 + 6ax a 4-'1 = 0.

2. kx2' + X2 4.2x - k . 0

4. 5x2 + 2x ift + .3 + 0'

D. Exiiress as compl9x numbers in the form a + bi

3. p $47147

18

(eV

4

2. 4 ± 1:ff

4. 10± 2
q

s

k ' t-

,

k
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TOPIC D-8.2
.

./

PROPERTIES OF THE ROOTS OP EQUATIONS.

OBJECTIVES:
t

To determine the numericdl coefficients of a quadratic equation
having specified types of roots,

Example: For which *alues of.k will kx2 2x + 3 = 0 have real
\...,..roots?

4.

Solution: k < 1,
, 3

To find the slim and product of the roors of a quadratic,equation.

Example: Find the sum and the product of ihe roots of
7y2 8

A.

= 0.

Solution: Sum of the roots is -

7

Product of 'the roots is 8.

410 To find an equation when roots are given.

Example: rind an equation in x whose solution set is 12,3i,-31.1.

Solution: x3 2x2 + 9x 18 = 0

1. For which values,of k will kx2 - 2x + 5 = 0 have equal roots?

2. For which values of k will 3x2 - 3x + k 0 have complex
roots?

3. Find the sum.and.the product of the i'oots of the equation
5x2 - 3x + 2 =,0. (Do not solve the equation.)

4orb.

4. a Find an equation in x whose solution set is {0, 1±1/T}.

HAVE YOUR.WORK CHECKED BEFO4 PROCEEDING! 4.

'?

"A

I.
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. B. 1. GiVO the dIscriminant ofthe quadratic equation Ax- 4.zbx c = O.

2. If the diserlminant is legs than zero then the mots are .

3. Egual roots occIhr when the discriminant is ? .

4-

,4. What is the .discriminant of 5y2 3y - 2 = 0?

S. Under what conditions will a quadratic equation have rational
roots? .

C. I. If r1 and r a4 the vets of axl bx c = 0,

a. Whatlis ri r
2'

b. What is rIr

2. Given the solution set {3,2}, what is the degree of the
equation?

3. Given the solutidn set {-1,2,±5}, what is the degree of the
equation?

4. Write a quadratic equation with the binomial factors (x - 2)
and (x S).

.4'

D. 1. Given p = -3, q = -1,- evaluate -p-2q.

2. Multiply (x 3 + /2) (x - 3 - /2-)

0



V
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t TOPIC DZ8.3.
0

EQUATIONS WHICH,HAVE QUADRATIC' FORM'

OBJECTIVEd:

1.

A

III To so'l4v'e an equation which can be expressed as a quadratic equation.

A.

CIO

I.

'Example: pdthe solution set'for x 4
x

2
+ 2 = O.

0

Solution; Solution set,is J.7)/2-,±11'

Copy and find all roots of.the following equations.

1.
if 2

X - SX + 4 -= 0

2. x6 7x3 8 =

3. (x2 3x). 2x(x 4. 3) -8 = 0

4. x i
5x

/2 - 6 0

5. x2/3 2 = 0

6. 3(1)2 .4. 1 0

1

.))

I.

HAVE YOUR WORK CHECKED.BEFORE PROCEEDING!

0 9



0. -Write eech equation as a quadratic b,quation in w' (aw2 + bw + c = 0) by 4

substituting w for the appropriate expresgion. Show. the expression
which w replaces.,

1
4

1., x4 8i(2 - 9 = 0

2. 6x213 - 5x1/3 - 1 -= 0 .

3. (k + 1)2 3(k +4 1 ) + 2 = 0'
o

4. 3(4x- 2)2 - 7(4x2 - 2) + '2 # 0
,

5, 9 3
+ = 0 ,

C. I. If w = ah and w = 3, finda a

2. If w = 1. and w = find x.
'.5

3. If W = x2 + 5x and w = -4, find x.

4. If. w = x And w'= 20, find x.

S. If w = x and. w = 27, find

c.

4

a'
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I.

I.

TOPIC D-8.4

EQUATIONS WHICH CONTAIN RADICALS

41.

OBjECTIVE:
-

411 To find the solution set for -cluations whiCh contain radicals.

A.

Example: VT -:: + 2 = 3

Solution: Solution set is
`

Copy and find solution ,set.

1. 3 + i8y - 15 = 2y

2.
(112

(2x 1) 1/2 = (3x +

3. 2 ix + 7 = x 1

4. V 1 y = 2

5 . i2x - 4 - + + 2 = 0

1

s-

HAVE YOUR WORK CHECKED BEFORE PROCEEDING1

6 1



4.

cf

B. Copy

1.

2.

and sty:we each expression.
6.,1

- 3 4

+ 2 + - 3

3. 5/2x - 3

4. 216c-7--1 : - /3x - 2'

C. 1. Is -1 a root of ix + = x 1?

2. Is the solution set of /3 - 3x - /3x + 2 = 3?

3. Is
'

3i the solution set of Ax + + 90c = 11?( 5

4. Is c-5, 2} the Solution set of /K7T7T = /FIT ?

3

4

,

-
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TOPIC 8.5,

CONIC SECTIONS AND) THEIR GRAPHS

,OBJECTIVES:

411 To rapid sketch the graphs of the conic sections.

To determine fhe domain and, range of the curve.

ExamOle: x2 + y2 = 4

Solution: Domain: {xi--

Range: {y1-2 < y 5..2}

A.

(.7

s

(0, 2)

(2,0)

>

Copy 1-- 5), graph on the real plane the following and indicate the
conic section it represents,

1. 3x 2
+ 3y2 = 15

2. 6x2 + y2 = 36

3. xy = 4

4. x = /Sy' + 20

5. y - X 2 + 3x 2 = 0

6. Restrict the domain and range of.{(x,y)lx + 4y2 161 so that
the equation expresses y as a real-valued function of x.

. -Restrict the domain and range of {(x,y) 1y2 x2
811 so that the

equation expresses y as a real-valued_function of x.

HAVE. YOUR WORK CHECKED BEFORE PROCEEDING!

63

A



B, Identify the.type of conic section which is`the

1: ((x,y)ly -'x = x21

2. {(x,y)I3x2 + y2 = 10}

3, f(x,Y)Ii,=

4. f(x,y)18x2 +- 8y' = i}

S. '.((x,y)12x2 3y2 + 6)

. 0$

'of each set,

C. Find the 'real-valued domain and range for eac ofhe following relations:

//.
(problems 1 and 2).

1. ((x,y)ly = -x2 + 31

2. ((x,y)12x2 + 4y2 = 12}

Qhoose the'word "horizontal" or "vertical" which.makes the fon/owing

, 3. Ff a curve represents a function, then any line p ssed
4khrough the curve will intersect the-curve only once.

$tatements true.
I s.

4. If any line is liassed through the graph of a function and.
intersects that curve Only once,.then we:know that the turve
repreents a one to one function.

D. For what values of x will the following represent real 411bers?

1. )t7r-T.-

A2. ' - 16

3, 2 + 10

A

4

I

6



<4,

OBJECTIVE:

411 To expand 2 x 2 and 3 x 3 determinants by cofactors.

'Example:

A.

3 2

=10
1 4

l'!*

1. What is the cofactor of the element in row 3, column 2?

4. Evaluate the determinant in problem (1)1,.

HAVE YOUR WORK CHECKED BEFORE PROCEEDING!

p.



I.

"

B. 1. Define the anpr of an 'element.

2. ,qndicate in the pircles the "sign

0 0 0000
0 0

3. Evaluate (a) - (-3) (-4),

(b) 3(10 - 4) - (-2) 4.,7 6(0 3)

Il

of position."
.

64),3

oI

4

4
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TOPPIG D-9.2

SOLUTION OF SYSTEMS OP EQUATIONS USING CRAMER'S RULE

OBJECTIVE:

To solve systems of equations using cilterMinants (C'rantel"

Example: 2x -14* 9

3x +.5y = ,4
4

Solution: 9

4 5

? -3
3 5

A.

.

and y =

j3olution.set is {(3p1-0}.
4.

s

4.

Copy and Ein'd the Solution set using deterMiRants.

1. x - 2y = 7.

2 x -3y = 0

3x + .2? = 2a
x =

x 2y/mit. z.4
- 3x + 2z = 6

2x y z = 2

x y = 0

3x + 4y. + 2z = -8
2x + 3y z = -4

V/

HAVE YOUR WORK CHECKED BEFORE PROCEEDING!

4

t.
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B.

A

I

pr,

4

VA

11

Express the Aolution for x as u ratio of determinants for the
follOwing skstem. Do not evaluate. A , 1 ' of .

2i +.3y . 7
y = 9

a

Express the' Solution fOr y a5 a ratio of determinants for .the
following systv: Do hot,evaludie .

P.411

"
t 7

x + .2y -

x y + 2z
2x + y

3. If unable to evaluate a detert4aant _return to Topic D-9.1.

7 7.

7

0

J,

0,

. '
V

_

0*

0

11.

c.4

o

A

,

-4'
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TOPIC D-9,.3

MATRICES

OBJECTIVE:

5114

To add and Multiply mati4ices.

A:
A.,

et

1
1

4).2
Example: L. -I [7:51

3 4 .

[2

-2 17 -11

ExamPle*: i Th. i1 [
2

4. 11

34 + 2 -2 5

I.
4

Copy and perform the indicated operation:

r:3 /
4 1- 2 4

3. Li

12. R. 2. 3

-1 4 1

2 7-

*1 5

'13 -2

. -73 - 1

1 0

2-2 4

f 10. -

HAVE,YOUrt 400( CHECKED. BEFORE PROCEEDING)
4x

I

9.3
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19PICD-10;1

FACTORIALS, COMBINATION6 AND PERMUTATIONS

40

OBJECTIVES:

III To compute combinaiions and permutations

411To apply combinations and permutations to specific problems.

Examples: 1.' C5,2 =, 10

.*. 2. P 6,2 30

A. Copy and answer;

1.

3.

5F 2.

, 4.

C6,3
2!3!

P
7 2

.
4.1 (CI, 1) (C3,1? n!.

(n - 1)!

A

7. flow many committees of 2 men and 3 women can be formedffrom
group of rmen and 5 women?

8.. In how,many orders may 6 books be arranged on a shelf?

HAVE YOUkWqK CHEAED BEFORE PROCMINGL

'1 0

10.1



C.

Copy hnd circle the correct answer.

1.

2.

3..

61.. ?

C7,2 = ?

66; 69503.2.1; 6.1
4.

71 7!

5121; T1 (71) (21)

1. 6

4

.2. 12

5

=.

5

3 2 1'
2 1

2 1

11 10 9 8

4 3 2 1

81 8! .

51' (84(51); -2n7

s
- (5 4)1

4'

1
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4

TOPIC D-11,1-

THE BINOMIAL THEOREM

OBJECTIVES:

To expand a binomial to a positive integral power.

,Example: Expand (x + y)4

Solution: (x +,y)4 . x4 + 4x3y + 6x2y2 +.4xy3 k4

AllTo find a specified term of a binomial raised to a positive'integral
power.

Example: Find the 4th term in the expansion of (a 4. 6

Solution: The answer is 56 a5b3.

A. Copy and answer.

1. Expand.

a, (p 205 b. (x + 11)4

Find the specified term and simplIffy,

a. The 5th term of (y - )°

b. The 4th term of (2x 3Y)6

c. The term involving y4 in the expansion of. (x

c. (a2 - x3)

HAVE YOUR WORK CHECKED EFO,RE PROCEEDING!

+y)13

qir

qsgiao-

,



a

Copy and answer.

-1. The number Qfytrms in'the expansion.of (x + y)" is ?

2, Find 51

3. Simplify.10.9.8.74665
(7 1)1

4. Simplify (2x3)
4

5. Simplify (14.- yt) 6

.6. Given (x + x)n
,

a. WhatOribe formula for the nth term in its'expansion?

b. WhattprmAilvolves y3?

a



TOPIC/

SUMMATION NOTATION

OBJECTIVES:

1 2. 1

41, Given a E-notation, to exprdss in expanded form.

6
Example: E = 1 + 2 + 3 + 4 + S + 6

k=1 ,

, Given a polynomial, te express the st_ull in E-notation.

4
Example: a 1 + a 2

4- a 3
4. a4 = E a

k

A.

k=1

CoOy'and answer.

1. Express the

6
a. E k

k=1

followirig in expanded form.

7

b
k 1

. E ----
k + 1

kk=2

.x
C. d4. E (xi 2)

i=1 3
J=1

. Express the followlhg in E-potation.

a. 2 + 4 + 6+ . 16

b. 1 2 + 2 3 + 3 4 + + n(n + 1)

4 + 4 + + 4

n tirs

LIWE YOUR WORK CHECKED BEFORE PROCEEDING!

4' 14
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B. Copy,and answer,

4

1. Given E i

i=1

. a. How many terms are in its sum?

b. What are the different values of i?

c. What is the 4th term in the sum?

d. Write out the expansion.

5

1 2. E (x. 11

j=1 j

No

a. What is meant by the symbol E?

b. What is the first term of the expansion?

c. What so the last term of the expansion?

d. Write out the expansion.
0

04.



TOPIC D-13.1

PROGRESSIONS
r'

OBJECTIVES:

410 To find the last term, sum, and means of finite arithmetic.and geometric
progressions.

Example: Find the last term and sum of the arithmetic progression
1,3,5,...,to 6-terms.

'Solution: L 11, S = 36

Example: Insert three means in the arithmetic progression:
2,

Solution: 5, 8, 11

p 14_

To find the sum of an, infinite geometric progression, Inl < 1.

Example: Find the sum of the infinite geometric progression 1, 1/2, 4,

Solution: 2

Copy and.find tile sum and last term.

1. 11, 8, 5, ... to 10 terms

2 2
2. 2, 7i-, ... to 5 terms

IV

Copy and insert the.means.

3. Five means in the arithmetic progression between 2 and 11.

4. In a'gbometric progression the 3rd and 6th terms are 5 and

Find the first term.

5. Find the sum of theAfinite geometric progressioh 1,

40

27'

9

25'

HAVE YOUR WORK CHECKED BEFORETROCEEDiNG!

k



2S.

.:.t

Fidd the common Aifference in the arithmetic progression
4

What is the Sth term in problem B(1)?

1, 3.,

3. What is the common ratio in the geometric progression 1, 1/4, 4, ...?

4. Insert 3 means in the arithmetic progression 2, , 10.

5. Insert 2 means in the geometric progression 2, , 16.

1

77


