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Reported is an attempt to develop and evaluate an

individualized instructional program in pre-calculus college

mathematics.

Four computer based resource units were developed in the

areas of set theory, relations and function, algebra, trigonometry,
and analytic geometry. Objectives were determined by experienced
calculus teachers, and multiple-choice questions were written for

each objective,

programmed instructional materials were selected for

use by the students. Computer programs were written for each unit
which diagnosed student difficulties and provided printed outputs of
instructional materials for each objective not satisfied by the
student. One of two college pre-calculus classes used the resource
units while the other class acted as a control group. No significant
differences in achievement were found. A general computer program was
written and is reported which allows an instructor to input
objectives, criteria for satisfying objectives and instructional
materials for each objective. Appendixed are the objectives,
pretests, sample output, and program listings for each of the four
units. (Author/JdG)
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SUMMARY

The purpose of this project was to develop and evaluate
an individualized instructional program in pre-calculus mathematics.
Computer based resource units were developed which produce
individualized instructional units based upon the student's background
and understanding of each pre-calculus topic.

Experienced calculus teachers determined objectives which
should be satisfied by students entering calculus in each of four
pre-calculus units: Sets, Relations and Functions; Algebra;
Trigonometry; and Analytic Geometry. Multiple-choice questions were
then written for each objective and instructional materials, primarily
programmed materials, were selected which would enable a student to
satisfy each objective. For each pre-calculus unit a computer program
was written which takes student responses to the multiple-choice
guestions as input, determines which objectives the student has not
satisfied, and provides printed output of instructional materials for
each objective not satisfied.

The resource units were used with students enrolled in one of
two pre-calculus classes. In general, achievement of the class using
the resource units did not differ significantly from the achievement of
the control class. The unit pretests revealed extreme variability in
student understanding of pre-calculus mathematics, strongly supporting
an individualized instructional approach.

To make the instructional system adaptable to other courses,
a general computer program was written which allows an instructor
to input objectives,.criteria for satisfying objectives and instructional
materials for each objective. This general program is compatible with
test scoring machines which provide punched output and could be used
effectively by an instructor who encounters considerable variability
in student preparation for a given course,

»




Introduction R

Students enter calculus courses with considerable variability
in mathematical maturity. This is due in part to the time spent
in previous study of mathematics and to the nature of mathematics
courses previously studied. Because of the variability in high school
mathematics courses beyond the three year college preparatory program,
many students with four years of high school mathematics are inadequately
prepared in some topics of pre-calculus mathematics. Such variability
of preparation is clearly revealed when the calculus student encounters
the definition of function. Successful study of differential and
integral calcuius depends heavily upon the student's ability to work
with functions and upon his competency in algebra and analytic geometry.
The problem, therefore, is how to assure that students begin the study
of calculus with an adequate understanding of the essential pre-calculus
mathematics topics without requiring all students to take the same
pre~-calculus course. It is unreasonable to require a student to take
an entire course when he may be deficient in only one topic, however
it may be unwise for the student to enter calculus with such a deficiency.

The purpose of this project was to develop and evaluate ‘an
individualized instructional program in pre-calculus mathematics. The
project focused upon four units of pre-calculus mathematics: Sets, Relations
and Functions; Analytic Geometry; Algebra; Elementary Functions.

Specific objectives of the project were:

(1) To develop instruments for measuring student understanding
of each pre-calculus topic,

(2) To determine the effectiveness of the instruments. in
identifying weaknesses which lead to failure in calculus,

(3) To design individual instructional units based upon the
student's understanding of each pre-calculus topic,

(4) To evaluate the use of the instructional units with students
in a pre-calculus course,

(5) To preparc a manual of instruction for using and modifying
the pre-calculus units. -

A



Recognition of the fact that a person learns as an individual
rather than as a "typical" member of a group is the first step toward
individualized instruction. Ideally an instructor would: (1) determine
each student's. understanding of a topic, (2) prescribe an appropriate
program through which the student would meet the objectives of the
topic and (3) manage and evaluate the student's progress through the
topics. Such an individualized approach would involve the instructor
in exhausting and needless repetition. The need for extensive memory
and adaptability to repetitive processes suggest that the computer could
be used in this individualized approach. This is precisely the purpose
of a computer based resource unit.

A resource unit is here defined as a collection of suggested
Tearning activities and materials, organized around speci€fic objectives
on a given topic, which the instructor may use to help him individualize
a teaching unit. In a computer based resource unit the computer serves
as d storehouse of information on resource materials and selects from
this storehouse an individualized instructional unit for each student.

Extensive research on Computer Assisted Instruction (CAI), which
involves direct student-computer interaction, has been done at a number
of universities throughout the United States. Comparable research on the
use of the computer for the management of 1nstfuction and specifically,
computer based resource units, does .not exist. Perhaps the most extensive
work on the development of computer, based resource units has been done at
the Curriculum Center of the Erie County Board of Cooperative Educational
Services in conjungtion with The Center of Curriculum Planning, SUNY at
Buffalo, New Yorrk.”™ To date nineteen units have been developed and are

currently being used by elementary and secondary schools in Wester New York.

These units were prepared by experienced teachers working with curriculum
specialists and are subject to revision through the suggestions made by the
current users. The continued use which these resource units are receiving
is an indication of the success of computer based resource units in
elementary and secondary schools.

]Eise1e, James E., "Computers in Curriculum Planning," Educational
Technology, Vol. VII, No. 22, (Nov. 20, 1967), p 9-16.

2Eise'le, James E. and Robert S. Harnack, "Improving Teacher Decision-
Making and Individualization of Instruction," The Quarterly, Vol. XVII,
No. 4 (May 1969), p.8.




From the extensive research on individualized instruction one
concludes that mathematics is a discipline which should lend jtself
to computerized individualization of instruction, and that such
individualized instruction should be a most effective alternative
to group instruction when considerable variability in background exists.
It thus seems appropriate to attack the problem of bringing students
with extreme variability in background to the same level of achievement
in pre-calculus mathematics through the use of computer based resource
units.

The activities of the project focused on the application of a
recently suggested research model to the problem of developing individualized
instructional units. In 3 recent article on learning theory and research
in mathematics education, J. Fred Weaver suggests five necessary com-
ponents to be considered in establishing any comprehensive framework for
research in mathematics education. These are identified as: (A) The
mathematics program, (B) The learner, (C) The teacher, (D) Instructional
materials, methods, activities, and (E) Organization for implementing
instruction.

]Weaver, J. Fred, "Using Theories of Learning and Instruction in
Elementary School Mathematics Research," The Arithmetic Teacher, Vol. XVI,
No. 5 (May, 1969), p. 379-382. )
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Methods

Resource Units Developed - During the first component of this
research project, June 15, 1970 to August 31, 1970, the resource units
were developed. Three consultants, all experienced teachers of calculus,
worked with the project director in developing resource units in
Algebra, Analytic Geometry, Sets, Relations and Functions and Elementary
Functions. For each of the four units the consultants determined
objectives which should be satisfied by students preparing to study
calculus. With objectives fcr each unit determined, the project staff
then prepared five option multiple-choice questions for evaluating each
objective. Usually three or four questions were written for each
objective. The fifth option for each question was "I do not know."

This option was used to discourage guessing and blank responses.

After evaluating a large assortment of teaching materials for
each precalculus unit, the project staff selected appropriate resource
materail for each unit objective. First, resource materials were
selected on the basis of their independent treatment of the objective
in question and, second, on the basis of readability and organization.
Copies of objectives and multiple choice questions for each precalculus
unit are appended to this report.

Computer Resource Programs Written - During the summer component
of the project, but after the resource units were developed, the project
director and a computer programmer wrote computer programs for each of
the pre-calculus resource units. These programs were designed to take
a student's answers on a unit pretest as input, determine which objectives
the student has not satisfied, and provide printed output of instructional
material for each objective not satisfied.

After the four unit programs ware operational, several modifi-
cations were made. First, a subroutine was added to provide a printout
of a unit bibliography with each student output. Second, the unit
programs were made compatable with a test analysis program, SUPERGRADER.
This compatability allows the unit programs to accept as input the multiple
punched cards produced by an IBM 1230 Optical Reader from student answer
sheets. This second modification was far more difficult to implement than
had been anticipated. Third, a general program, INFOS, was written which
includes the features mentioned above and allows input of all parameters,
headings and messages. Data for INFOS thus determines which resource unit

is being processed. This general program uses a subroutine INFO2 to process

student responses. INFOS allows a question to be used for more than one
objective ~nd does not reguire that questions corresponding to a given
objective i@ numbered consecutively. Flow charts and FORTRAR listings for
INFOS and \INF0O2 are presented in the appendix. Listings of the input

control cards for each of the four resource units are also presented in the

appendix.




By September 1, 1970, the proposed component I activities
had been compieted; the resource units had been developed and
computer programs were operational.

Resource Units Class Tested - The proposed activities of
componrent II of this research project included the class testing of
the resource units and programs developed during comporent I. Upon
notification of approval of this project by USOE, arrangements were
made for the principal investigator to teach two pre-calculus classes
during the semester beginning September, 1970. As proposed, one of
these classes used the project resource materials and one class fo]]owed
the regular class pattern of lecture, discussion, etc.

Two resource centers weve established for the class using the
resource units. The center receiving greatest use was located in the
college Tibrary in cooperation with the Reserved Book Department,

Multiple copies of all materials were available and students could take

the materials out of the Tibrary overnight. A second resource center

was located near the principal investigator's office. This center was used
primarily by commuting students who desired to take the materials home but
would have difficulty meeting the library time limits.

The pre-calculus class using the resource units met once a week
on Tuesday evenings for fourteen weeks. At the first class meeting on
Tuesday, September 8, 1970, the Sets, Relations and Functions pretest
was administered. The answer sheets were processed immediately and
returned to the students later in the class. The output was explained
and the students worked on this unit for the first three weeks of the
semester. The second unit pretest, Algebra, and the third, Elementary
Functions, were administered on one Tuesday and the output returned the next
week. The fourth unit pretest, Analytic Geometry, was returned to the
student by mail in order to meet the semester schedule. In addition to
two unit examinations, both pre-calculus classes took a sixty-eight item
multiple-choice final.

A subset of the questions on the four unit pretests was used as a
pretest for approximately three hundred students beginning calculus in
September, 1970. These pretests results were comnared with final grades
in calculus to determine if success on the pretests is related to
success in calculus.

Evaluation of Resource Units - The Resource Units were cvaluated
in two ways. First, achievement of the students using the resource units
was compared with achievement of the students in the control class using a
one-way analysis of variance model applied to the four variables: Unit
Test I, Unit Test II, Final Exam and Final Letter Grades. A more subjective
evaluation of the units involved observation of student reaction to the
units. Extent of student use of materials and student comments on the
units were considered in this evaluation.

10




DIAGRAM OF RESOURCE UNIT OPERATION

Pretest answers
on scoring sheets

Optical Reader and Key-
punch prepare data cards
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Student uses
resource materials

Results

A correlation matrix for the control group data is presented
in Table I. Table II presents the experimental group correlation
matrix. Intercorrelations of achievement variables were approximately
the same for both groups. The pretest administered to the control group
had a correlation of approximately .35 with each of the achievement
variables. In the experimental group considerable variability exists
among the correlations of unit pretests with the achievement variables.
The algebra pretest correlated best with the achievement measures.

Means and standard deviations for all achievement variables are
presented in table III. Table IV presents descriptive data for each
of the four Unit Pretests. The relatively large standard deviations
for all pretests indicates the extreme variability in student pretest
scores. For each unit the scores ranged from lows of 0 to 5% to highs
of 90% or better.




Table V presents the analysis of variance for each of the
achievement variables. For Unit Test I, Final Exam, and Final Letter
Grade variables, the F-ratio was less than one and the hypothesis
of no significant difference between the two groups on these achievement
measures could not be rejected. For Unit Test Il the F-ratio of 5,80 was
significant at the 5% level and the hypothesis of no significant
difference between the two groups on this achievement measure must be
rejected.

The calculus pretest consisting of questions selected from each .
of the four unit pretests was administered to 335 beginning calculus
students and to 28 students in the pre-calculus class which served as
the control group for the study. Histograms for these groups are
presented in table VI. It will be noted that the mean for the calculus
students was 53.1%, whereas, the mean for the pre-calculus students was
23.7% with only a few of the calculus students scoring as Tow as the
mean for the pre-calculus students and only one pre-calculus student
scoring as high as the mean o the calculus class. Final grades for the
calculus students were correlated with the pretest scores. The correlation
was .45, with very few successes (grades of A, B, or C) in calculus
for students who scored Tow on the pretest.

The instructor evaluated the application of the resource units
through numerous conferences with student users. Student reaction was
generally favorable, especially with students who were deficient on only
a few objectives of a yiven unit. No provision was made for acceleration /
by the students with few deficiencies. Such an opportunity would have
been welcomed by several students. The use of a variety of teaching
materials for a single unit of mathematics provided several student reactions.
The instructor received many verbal evaluations and comparisons of teaching
materials. After using two programmed books for the same topic, some
students freely indicated a preference for one book based upon the book's
readability or the author's approach to the topic. The anticipated problem
of differing mathematical notations did trouble some students but most
students seemed to overcome this annoyance. Perhaps these students now

see mathematical concepts as being independent of mathematical notation,

1<
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Table I
CONTROL GROUP CORRELATION MATRIX
Pretest Unit I Unit II TIinal Exam Letter Grade
Pretest 1.00
Unit Test I o 34 1.00

Unit Test II « 58 .68 1.00
Final Exam 5] . 84 .78 1.00
Table II

EXPERIMENTAL GROUP CORRELATION MATRIX
Sets Algb., Tetns., Geo. Unit I Unit II Final L. G.
Sets Pretest = 1.00
Algebra Pretest .31 1.00

Functions Pretest.?3? «50 1.00
Geometry Pretvest .13 49 L 1,00

Unit Test 1 .27 « 55 « 35 .19 1,00
Unit Test II o Ui .66 A48 27 .58 1,00
FPinal Exam piv:s .70 52 .50 .64 .73 1.00

Letter Grades .58 .62 .53 L2 .70 .83 .89 1.C0




Table III

HMEANS AND STANDARD DEVIATIONS
FOR ACHILVEMINT VARIABLES

Control Group Experimental Group
n =25 n = 21
lMean S. D. Mean S. D.
Unit Test I 56,17 7e1% 34,95 6.49
Unit Test II 42.1% 11.S6 %%,38 12,11
Letter Grade 2,20 1,1 2.00 0.89
Table IV

DATA ON RESOURCE UNIT PRETESTS

Number  lean Standard  Kuder- Ave,

Pretest of items percent deviation Richardson Discrimne-
correct For, =21 ination
Sets G0 52.0 27.5 .6 .06
Algebra 4.9 44,5 18.5 87 o M-k
El., Fetns, 60 26,3 16,7 .88 40
Geometry 46 34,8 17.0 .85 ¢ 58
11

AV@ .
diifficult;:
index

SAU8

.55

o Ok

.65



Table V

ANALYSIS OF VARIANCE

UNIT TE3T I
Sum of Squares

Between Groups 16%,79
Within Groups 19602.56
Total 19766.35

UNIT TEST II
Sam of Squares

Between Groups 840,35
Within Groups 6083.56
Total 692%.91

FINAL LXAHM
Sum of Scuares

Between Groups 180,21
Within Groups 10548.77
Total 10728.98

FINAL LILTTER GRADLES
Sum of Squares

Between Groups 7 47
444,35
451,82

Within Groups
Total

af

42
43

df

4.2
43

df

)

43

df

42
43

IMean Square

163,79
466,73

Mean Square

840,35
144,85

Mean Square

180,21
251.16

Mean Square

747
10.58

F Ratio
¢ 36

¥ Ratio
5.80

F Ratio
.72

I' Ratio
70




_ HISTOGRMT FOR CALCULUS PRITIS
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Conclusions and Recommendations

As noted earlier, the two pre-calculus classes were
compared using analysis of variance applied to four
achievement variables, Tor three of these measures, Unit
Test I, Final Lxam, and Final Letter Grades, the null
hypothesis could not be rejected. For one achievement
measure, Unit Test II, the control group scored significantly
higher than the cxperimental group. This researcher suspects
that if nultivariate analysis of variance had been used with
this data, especially with a suitable covariate, that the
hypothesis of eqgual mean vectors would not be rejected.
Unfortunately the design of the experiment did not include
a covariate., The fact that one of the classes was a sched-
uled evening class raises some question about the value of
these achievement comparisons without the use of appropriate
covariates, In the light of these factors it is concluded
that,in generalsythe achievement of the control group was not
significantly better than the achievement of the experimental
group.

Although this experiment provided an opportunity to try
the resource units with a large number of students at the
same time, it may not have been the best test of the
resource unit concept. No provision was made for allowing
students to accelerate through the four units since the
pretests and unit tests were given at fixed times. Perhaps
the best application of computer based resource units is
in providing review and remedial work for students enrolled
in a course for which they may not satisfy all of the
prerequisites, Such 1s the case with the following applica-
tion.

With several hundred students entering calculus each
year it was necessary to find some efficient method for
identifying students with deficiencies and students who
night be eligible for advanced placement. A pretest was
constructed whiclh consists of ten qucstions selected from
each of the four units of pre-calculus mathematics and a
few calculus guestions. Using the INFOS program an instructor
may debtermine if, on the basis of ten guestions, a student
is deficient in one of the pre~calculus units, If & student
does not answer a predetermined number of these questions
correctly, the INFOS program output suggests that he take
the entire pretest for that uvnit to determine specific
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Aruitoxt provided by Eic:

»

deficiencies and corresponding regsource materials for
overcoming these deficiencies. Students who are successful
vith the calculus questions are invited to discuss the
pocsibility of advanced placement with the coursc instructor,
The INTOS output also advises these students to provide the
ingtructor with inlormation on their previouvs calculus study
such as text title, course outline or course exams, Tines

and places for taking the pretests and meeting with instructors
may also be included in the output for cach student.

A recommended calculus pretest includes the following
questions selected from the four unit pretests appended to
this report: Algebra pretest questions 10,1%,19,24,28,%3%,36,
38,411,455 Analytic CGeometry questions 2,9,10,15,18,21,26,50,
4%,45; Sets, Relations and Functions questions 6,20,2¢,32, 50,
40,41 ,47,50,54; Elementary functions questions 5,11,17,19,26,
25,41 ,47,52,54, This revised calculus pretest will be used
with beginning calculus students starting in the Fall, 1971,

The resource units have been used by several individuals
not enrolled in any mathematics course., A college staff
member and a numbor of students in other dieciplines are
using the resource units as a means of review and preparation
for calculus courscs required in theilr academic prograns,

The pre-calculus resource units are also being uszd by some
continuing education students to satisfy requirements for a
Pachelor of Liberal Studies Degree.,

The resource units could also be used in vocational
educational programs. & subset of the unit objectives
could be selected which would be relevant for a specific
vocation or industrial position.

The computer based resouvrce unit approach to teaching
pre-collere mathemztics to post high school students could
be used by mathemabtics departments involved in implementing
full opportunity programs for all high school graduztes. An
effective and efiicient means of teacning pre--collese nrtihe-t
patics is imperative for colleges participating in such
programs, The resource units could be egpecially useful
viiere atudent tutors are involved,

Individualizing instruction through the use of counputer
bamed resource units need not be limited to tne teachiny of
mathematics. Certainly there is a neced in other disciplines

15
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to bring able students of varied backgrounds to the same
level of achievement in a most efficient way. Currently,

a fifth grade teacher is preparing to use the INFOS program
for individualizing language arts instruction and several
social scilence collesgues have expressed an interest in
using the program with undergraduate students,

The general program INFOS could be used by instructors
in any discipline., To use INFOS instructors must indicate
general information about the pretest such as number of
questions and the number of objectives represented by the
test, Tor each objective the user must provide a title ftor
the obJjective, the number of questions for the objective,
the question numbers for the objective, the number right
which satisfies the objective, and the message to the
student if the objective is not satisfied., Since interaction
with the computer is by way of scoring sheets and printed
output, instructors do not need direct access to a computer
but could use any college or commerical computer, A major
advantage ot this inexpensive use of the computer is the
opportunity to focus the experience of several instructors
upon the needs of a single student,

A report on this project and a description of the INFOS program will
armasy goon in the New Programs Department of The Mathrmoticas Teacker,
A more esttensive article on the project has been submitted to Schonl
Sedenece and Mathematics, :

19
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APPINDIX

INFOS Flowechart
TGS POArEAN ITisting
I02 IMlowcharst
WF02 FORTHRAN Listing
Directions to Instructors
Directions to Svudcuts
Sets, Relatious and Function Unit

Objectives

Iretest

Sample Outnut

Program Listing
Algebra Unit

Objective

Pretest

Sample Outrutb

Programn Listing
Flementairy functions Unit

Objectives

Pretest

Sample Outout

Program Listing
Analytic Geometry Unit

Cbjectives

Pretest

Semple Output

Program Listing
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Directions To Instructors

Development of the Resource Units

el

During the summer, 19/0, four experienced calculus
teachers determined objectives which should be satisfiied
by students entering calculus. Four units of pre-calculus
mathematics were considered: Sets, Relations and Functionsg
Algebras Elenentary Functions and Analytic Geometry. The
teachers then wrote multiple-choice items to test each
objective, Usually, four test items werec written for each
objective,

A Tortran 1V computer program was then written which
would take the student's answers to the test items tor a
unit as innut, determine which obJjectives were not satistied
by the student and Provide a printout of how successiul the
student was on each objective, together with sugsgested
teaching materials Lfor those objectives which were not
satisiied,

A coumon program IKFOS is used by all four units.
This program allows Ior varing the number of objectives, tihe
number of questions per objective, the number correct for
success on an objective, and the printout of teaching materials,

During the Fall, 1970, semester all four units were
used with a class of twenty-~five pre-calculus students.
following this experience minor revisions were made in each
unit.,

Using the Resource Units

The Fortran program, INFOS, should be adaptable for use
with any computing system. The program uses subroutines
to translate card input from an IBH L1250 Cptical Reader
Keypunch system which produces one card per student with
responses punched two per column. Some adjustments may be
necessury to make the program compatible with local input-
outpuy devices, Since each of the four unit programs is
essentially a data deck for the INFOS5 program, a user may
conveniently male changas, deletions or additions to adapt
each unit Tor local use, It should be noted tnat cuestions
related Lo & given objective need not be consecubtive znd a
given question may be used for more than one objective,

When administering a pretent an instructor should
(1) be sure students use the uppropriate pencil (usually
a #2 or. ecuivilent), (2) discuss the purpose ol the pretest

so students will not ruess but select cihoice five when
appronriate, (%) be sure student identilication numvers
appear on btae gnswer snects,

232.7_=
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A, .

Fit'ty minutes should be suflicient for most students
to complete each ol the unit pretests. Lxperience has shown
thiat placing several copies ci eacth of the teaching materials
on reserve in tae library will be sufficient ior student
access, especially 16 they may be tiken out ol the livrary
overnight,

Directions to the Students

The attached multiple~choice pretest covers one unit
oI nre~calculugs nathenatics, The purpose ol this test is to
identify your strengths and weaknesses for this unit and to
recomrend some teaching nmterials covering any weaknesses
which are identificd,

You should indicabte your response to ecach question on
the scoring sheet using a number two pencil. Do not zuess.
If a queation relers to some tovic which you have not studied
or do not rcmember, please respond with choice five "I do not
know." It is important that your social security number or
some other identification number is entered in the space
provided at the tov of the answer sheet,

Your answer sheet will be used as data for a computer
program, 'his prosram determines which questions you missed,
what your weaknesses are in this unit and what materials you
should study. A printout will be returned Lo you which
details the program trextment of your answers. For cach
objective which you did not satisfiy, several references will
be printed. You are advised to use these references in the
order in which they avnpear on the printout. Your instructor
will tell you where these materials are available,

he)
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10.

11.

“

;Objectives for Sets, Relations and Functions Unit

£

I. Sets

1. .To understand the notation and uses of the undefined terms:
set and element. (Pretest questions1,2,4)

2. To know the definitions of: universal set, empty set, disjoint sets.

. (Pretest questions 3,5,10,11)

3. To know the definitions and notations of the set relations: subset (&),
proper subset (<), equal sets (=), one to one correspondence («);
and to be able to apply these definitiors in specific examples.
(Pretest questions 1, 2, 6, 8, 9) .

4. To know the number of subsets in a given set. (Pretest question 12)

5. To know the definitions and notations of the set operations: union (\),
interesection (N), complement ('); and to be able to perform these
operations on specific sets. (Pretest questions 13, 14, 15, 16)

6. To know the basic properties of the set operations: union, intersection

and complement. (Pretest questions 17,18, 19, 20, 21, 22)

To understand and be able to apply the definition of set Cartesian
product (X). (Pretest questions 23, 24, 25, 26, 27)

II. Relations

To know that a binafy relation from set A to set B is a subset of the
Cartesian product of A and B. (Pretest question 28)

To be able to Tist the set of ordered pairs in a described relation,
(Pretest questions 29, 30) :

To be able to describe the relationship represented by a set of ordered
pairs. (Pretest question 31)

Tb know the reflexive, symmetric and transitive properties of relations,
(Pretest questions 32, 33, 34, 35)

29"




I,

Function
12. To know the definition of the term function, includina the ordered
pair definition. (Pretest questions 36, 37, 38, 39)
13. To be able to determine the range and domain of a given function.
(Pretest questions 40, 41, 42, 43, 44)
14, For a given function, to be able to determine the value of the range
" which corresponds to a specific value of the domain. (Pretest questions
45, 46, 47)
15. To recognize the sketches of the constant functions, identity funct1ons
and absolute value function. (Pretest questions 48, 49, 50)
16. To be able to identify functions for which inverse functions exist.
(Pretest question 51, 53)
17. To be able to identify the inverse of a given function., (Pretest
quest1on 52)
18. To be able to identify the composite function g(f(x)), given the two
: functions f(x) and g(x). (Pretest questions 54, 55)
19. To be able to indicate the range and domain of the composite functions
g(f(x)). (Pretest questions 56, 57)
20. To be able to identify the domain of the sum, product and quotient

of two functions.

26




Sets, Relaticne and Func!i-ag Yretesth

1.

3.

I

= Er, g, tj ther:
an elenent of A
a subset of A

a subget oi r
is an element of r
do not lknow
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lxix is an odd number less thau 10] then it follows that:
is a subset of A,

KA
€ A
18 a proper subset of A
do not know.

P Ve Vann S W N S
T EW N R

e e e s’

In any discugsion the set which containg 211 mcmbers of any set
which we are considering is callzd:

(1) a subset

(2) the wniversal set

(3) the cmpty set

(4) diejoint

(5) I do not krow

If a #.X, b Z and X is a subget of 2 which of the following is
necessarily true?

(1) as Z (3) a is a subset of 2
(2) be X (L) a="5
(5; I do nvt rnow

Two sets A and B ere disjoint if azd only ¥ which of the following
is true,

(1) A and B have no elemainty ln camon
(2) A is a subsct cf B

(3) A=8 |

() B is a suusut of A

(5) I 4o not imom

Ir A = {1,3,5,7,9}, B = {3,5,7}, and C = {3,7,9}, which of the
following is true?

(1) A is a subset of B (
(2) B is a subset of C g

) C is a subset of A
) B =C
;) I do not know

W

-

If the vniversal set U = {a, €, i, o, v} and A = {e, i}, then A’
(the complement of A) equols:

(1) .{e,i}

(2) {=z,¢,i,0,0}

(3) {a,0,u}

(4) none of the first threc choices

(5) I do not know

27
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10,

11,

12,

13,

If A = {x,y,z} which of the following is not a proper subset of A?
(1) Ix,y}

(2)  {v}

(3) ¢

(4) {x,v,2]

(5) I do not know

If there exists a one-to-onc correspondence between the finite sets
A and B then it follows that:

(1) A =B

(2) A is a subset of B

(3) A is a proper subset of B

(4) A has the same cardinal number as B

(5) I do not know

Which of the first three choices below does not represent the empty set?

(1) A= {x|=x is an odd natural number which is divisible by )
(2) B = {~1,0,1]}

(3) ¢ |

(4) A1l of the first three choices represent the empty set

(5) I do not kuow

(A) The empty set is a subset of every set.

(B) The empty set is an element of every set.

(C) The complement of the empty set is the vniversal get.
Which of the statements above is false?

(1) A is false
(2) B is false
(3) C is false
(k) s
(5) I

If set A cont&ing n elements then the number of subsets of A is:
(l) n

(2) n?

(3) 2"

(4) none of the above

(5) I do not know.

Ef A = {3,5,7) and B ={ 5,7 9,13} then ANB cquals:
(1) {3,5,7,9,11°

(2) {5,121}

(3) {5,74

(W)

(5)

28




14, In the Venn diagram at the right }
the shaded region represents
(1) AlB
(2) AUB
(3) A
(4) none of the first three choices
(5) I do not know. )

15. If A ={3,5,7} and 3 = [5.7,9,11} then AUB cquals:

(1) {3.5,7 9 71}

(2) {5 7}

(3) {3.9,11}

(4) nome of the first three choices
(5) I do not know.

16. In the diagram at the right

the shaded region represents: {7 ]

(1) AuB :

(2) AB .

(3) Aws g

(4) none of the first three cheices ; |
(5) I do not know. { |

17. In the diagram at the right
the shaded region represents:

(1) AnB?

(2) A'nB

(3) ANB

(4) none of the first three choices :
(5) I do not know. :

18, ANA' equals f

)

) the universal set

) the empty set

) none of the first three choices
) I 3e not know.

19. AU(BUZ) equals
(1) an(ENc)

(2) (aus)nc

(3) (anB)uc

(&) (auB)UC

(5) I do not know.
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22,

231

ok,

25,

AU(BNC) equals

) T(ARB) U(A RS
) (AUB)N(ALWC)
) AN(BUC)

) (A UB) Nc

) I do not know

UB) ' equals

A' UB'

At nBl

(A NB)!

none cf the first threc cheices
I do not kncw

TNSTNSTNSTN AN P FTNTNSTNTN N

oW N

?Bug g P

N e N e e N

TN TN
n

Which of the statements above (is) are truve if A and B are any sets?

(1) Both 1 and 2
(2) 1 only

(3) 2 only

(4) neither 1 nor 2
(5) I do not know

If A = {x,y} and B = {a,b,c l which of the following belongs to A X B?

(1) (a,x)

(2)  (xsx)

(3) (yya)

(4) none of the first three choices
(5) I do not know

= {1,2 }and B = {2 3} ther the Cartesian product of A and B
B) eouale'

>
>~

(1,2), (2,1), (2,3) (3,2)}
(1,2). (1,3), (L1) (2.2)}
(12), (1.3),7(2.2), (2,3);
O
I

d

;
5
i

ne of the above
¢ not know

L I o USRI
N N Nt N N S N

L =B XA
AX DB is a subsct of B X A
A ls a beet of B X A

coTm

g
gL

AN TN TN TN TN TN ~~ H

Whedh of the above three statements is true?

(e)
{b)
(c)
none of the statcments are true
I dc not know

30
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26.

27.

-
23,

29,

30.

31.

= {(5,4), (4,2), (5,3), (4,1)}then A equals:

L e e e N e |
e e e

(nd C are sets then AX(BYyU C) equals:

X (BN C)

X B) U C

X B) U (A XC) -
UB)X{AUC) ,
do not know

A
A
A

N W0 N M NN WMy
>

NSNS
H /\,—\/\ >

inary relation from A to B is a set of ordered pairs which is

oBif A = {5,6 und B = 6,7} 7

none of these
I do not knom

B and a = b} equals:

) { (2,2), (3,3)}
f (-L 2) (l:.)), k2 3)}
{(102), (2,2, (2,3)]
{Igz ,1), (2,2), (3,¢)}

o not know

1,2,3} and B = {2,3,4} then the binary relation R =
Xx €A, v€ B and 2v = y} equals:

), (3,3) ) ‘

(2,30, (3,4) ]

)s (2,4) 3

e of thcse

I A equals the sct of real numbers and B equals the set gf real
numbers then the relation R = { (x,y)] X€ A, v €B and x™ + ye
represents:

(1) point

(2) 1ine

(3) circle

(4) ellipse

(5) I do not lmow

31

set of A X B, Which of the following is a binary relation from

f A={1,2,3}snd@ B ={2,3} then the binary relation R = { (a b)l a ¢h,
€

a

=1}
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i only

and
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38,

39.

Lo,

L1,

L,

L3,
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Ls,

Le,
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What is the domain of the function f(x)
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N N e

—
~~ O

b
L—

2

> (@3-
~
I

[rie]
—~~
No—
n

f the follouwing relations is not a
R ={ (l’l), ( ), (3,3)}
R={ (1,1), (1,2), (1,3) )
R ={ (1,1), (2,1), (3,1)}
R ={ (1,2), (2 1), (3,3)}
I do not know

unction is a relation which assigns to
Exactly one element in its domain
Exactly one element in its range
One or more elements in its range,
One or more elements in its donrain,
I do not know

t is the range of the function f£(x) =
all real numbers
all positive real numbers
all positive real numbers and zero
none of these
I do not know

]

all positive real numbers
all positive real numbers and zero
all real numbess
all negative real numbers
I do not lknow
t is the domain of the function f£(x) =
0O €£x %3
O0<x <3
-3 <x <3
-3 = x €3

I do not know

omain of the function R =

s

o not know

= x2 + 1 then £(1) eguals:
(2) 2 (3) 1 (&) -1

%2 + 3x then g(b) equ
3 (2) v (3)

LS 2

.
<+

3337

{ (133), (2,&),

aj &
e (B e

function,

each element in ite domain:

7 "" \F- b

(3,5) }

- {(1,3), (21), (3,5) )

(5) I do not know

(5) I do not know

"y




f(x) =x2 then f(x + 2) - f£(x) equals:
(x)
x© + bx + 4

L7, If
1)
2)
3) bLx + L
L)
5)

£(2)
I do not know N

N, !

Rl N

(t,n

4
O | S SR g

A

Y @ SE y

- |

- y N
/'.J . 'JV." ) I) -"3 N
/ P \ (,,} ) ( II \\ (I {

- v e = . g /
N 3( . L
.

()

L8, The sketch above which represcents the identity function y = x is:
(1) f (2) a (3) ¢ (4) q (5) I do not know

L9, The sketch above which represents the constant function y = 1 is:
(1) r (2) a (3) ¢ (L) e (5) I do not know

w

50, The sketch above which reprcscnts the function y = ]xl iss
(1) ¢ (2) e (3 ¢ (4) a (5) I e not know

51, Which sketch above represents a functlon which has an inverse
for the indicated domain,
(1) a (2) v (3) ¢ (L) r (5) I de not know

52, Which sketch above represents the inverse of the function represented
in sketch ()
(1) b (2) ¢ (3) e (4) ¢ (5) I do not know

53. For which ef the following domains would the function y = x° have an
inverse?
(l) “w LXK £ AR
(2) -1z x< 1l cnly
(3) O X #> ()t\l\/
(4) nonec of the above
(5) I do not know




-

5k,

55.

56.

53.

59.

If f(x) = 2x + 1 ard g{x) = x® - 3x then g(£(x)) equals:
(1) (2x_+ 1)@

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

(3) (& 4+ 107 - ='ox + 1)

(L) (%% ~ 3x) * (2x + 1)

(5) I do not lno

If g(x) and f(x) are two functions defined on the real numbers
which of the <our statements hclow mey not be true?

(1) £(x) + g(x) = g(x) + £(x)
(2) f£(x) . g(x) =

g(x) « £(x)
(3) flalx)) = s(£(x)) o
() £(x)(g(x) - £(x)) = £(x) g(x) - (£(x))
(5) I do not know
If g(x) =/x and £(x) = 4 - x* then the domain of g(£(x)) equals
(1) all real numbers
(2) x.20
(3) =2 beg
(k) osx
(5) I do not kriow
If g(x) =A% and £(x) = 4 - x° then the range of g(f(x)) equals:
(1) all real numbers
(2) x=0
(3) -2=x=2
(k) oc=x=se2
(5) I do nct lmow

If the function f£(x) has domain -5« x«'5 and the function g(x) has
domain 3<x<7 then the domain of #(x) + glx) is:

(1) -5<x<5

(2) -t<x<”

(3) 3<=x<7

(b) 3<x<y

(5) I do act ¥now

If f(x) =% and (=) = x3
(1) -=<x< =

(2) o<x<w

3) O0sx<«

(4) none of the above
(5) I do not know

then tne domain of g(x) . f(x) is:

If £f(x) = x - 2 and g(x) = x - 3 then the domain of £(X) would be

all rcal nurbers cxcept: glx)
(1) x=2

(2) x =3

(3) X = ?93

(k) x =56

(8) I do not ko
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25 RIGHT 8 WRONG 27 DCNT KNOW

ELEMENT, SUBSET, UNIVERSAL_SET

10 RIGHT O WRONG O DONT KNOW QUT OF 10
NUMBER OF SUBSETS
2 RIGHT 0 WRONG O DONT KNOW ouUT OF 2

DEFINITION OF UNION AND INTERSECTION

4 RIGHT 0 WRONG O DONT KNOH " oUT OF

4

PROPEFIIES OF UNION AND

[NTERSECTION

2 RIGHT 2 WRONG 2 DONT KNOW OUT OF 6
MC FADDEN PS55-76 SELRY P40-46
CARTESIAN PRODUCT _
3 RIGHT 2 WRONG 0 DONT KNOW OUT OF 5
DEFINITION OF RELATION
3 RIGHT 0 %RONG 1 DONT KNOW QUT OF A

REFLEXIVEs SYMETRIC, TRANSITIVE PROPERTIES

0 RIGHT 0 WRCNG 4 DONT KNOW  OUT OF 4
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3
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MC FADDE | (S-R) P235-242

SKETCH OF THE CONSTANT FUNCTION \
0 RIGHT 0O WRCNG 1 DONT_KNOW QUT OF 1 oo
HOWES (F-R) P219-224

]
SKETCH OF ABSOLUTE VALUE | i
O RIGHT O WRONG 1 DONT KNCW OUT OF 1

MC FADDEN (S-R) P235-242

INVERSE FUNCTICN
0 RIGHT 0O WRCNG 1 DONT KNOW OUT OF 1 :
MC FACDEN(S-R) P243-255 HOWES(F- R) E78-92,460-464 _ !

v Am—aralen -

COMPOSITE FUNCTION |
0 RIGHT 0 WRONG 4 DONT KNQOW OUT OF 4 :

MC FADDEN (S-R) P219-230 HOWES Pl124-146(F-R) SELBY 251-256
)
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O RIGHT O WRCNG 3 DONT KNOW  OUT _OF 3
HOWES PlZ4-134 SELBY P234-247
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PRCPERTIES CF UNICHh  AND INTERSECTICA
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.OBJECTIVZS FOR ELEMENTARY FUNCTIONS

Trigonometric Functlons

1.

i0.

The student should know the underlyins proverties
of right triancles including the Pythagoren
Theorem, (Pretest question 1,2)

The student should ¥now the relastlonship of central
angle, arc. and radius, (Pretest questions 3, 4, 5)

The student should know the definitions of the six
trigonometric functions. (Pretest questions 6, 7,
8, 9, 10, 11)

The student should know theovalugs of the functions
for the special aneles; 30°, 45°, 60°, 90, 180°,

270°, (Pretest questions 12, 13, 14, 15)

The student should be able to express the measure
of an anzle in either desrees or radians. (Pretest
questions 16, 17, 18)

The student should be able to recogonize the sketch
of a trigonometric function. (Pretest gquestions
19, 20, 21, 22)

The student should be able to indicate the veriod,
rance, and donain of a trigonometric function.
(Pretest questions 23,24, 25, 26€)

The student should be able to recogonize and use
the basic trigononmszstric identities. (Pretest
questions 27, 28, 29, 30, 31, 32)

Tne student should be able to recozonize the sketeh
of an inverse trisononmetric function and be able

to evaluate expressions involvineg inverse trigonc-
metric functions. (Pretest questions 33, 3%, 35,3%)

The student should be able to determine values of
the trigonometric functions for ansles not in the
first quadrant, (Pretest questions 37 - 4QC)

<

40




II EXPONENTIAL AND LOGRITEMIC FUNCTIOXNS

11,
12,
13.

14,

.15,

16.

The student should know the meaning of negative,
Zero and fractonal exponents. (Pretest questions
41,_42, 43, Lu)

The student should be able to apply the various
laws of exponents. (Pretest questions 435, 46,
L7, 48)

The student should know the sketch, range, and
domain of the exponentisl function. (Pretest
questions 54, 55, 56)

‘'The student should know the propertles of the

loz function and be able to evaluate the log of
a number for a glven base, (Pretest questions

k9, 50, 51, 52, 53)

The student should know the sketch, range and
demain of the log function, (Pretest questions

57, 58, 59)

The student should know'that the log and

‘ exponential functions are inverse functlions.

(Pretest question. 60)

41
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Elementary Functions Pretest

1.

ly

De

A right triamgle has legs of lengths 5 and 12, The hypotenuse has
length

(1) 13

(2) 169

(3) 17

(4) none of these

(5) T don't know

The hypotcenuse of a right triangle has length x and one of the legs
has ,gn&_h v. The cthe leg therefore, has length

(l)fv’xo Vo
(2Wly "_ffrf
(3)AxE=yE

(4) none of these
(5) I don't know

The perccntage of the circumference of a circle cut out by an interior
angle of 50° is

(1) 1/20

)
) 1/6
)
)

Ul W N

I don't know

NN N N

The ratio of the circumference to the radiuvs of a circle is

(1) 2

(5) I don't know

In a circle with radius 1, an interior angle of 45° cuts an arc of
length
(l) ﬂ;r‘
m/6
/3

o
I don't know

For questions 6 through 11, refer to the diagram at the right where you have
a right triangle with an acutc angle of © degrees and sides with lengths

as shown.
&. sin 8 -
(1) =/r
(2) y/x
(3) v/r
(k) r/x
(5) I don't lmow

L2

46
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-

on't know

r/x
I don't know

sec O =

(1) 1fsin 9)

(2) sin (1/9)

(3) 1/(cos 9)
(L) cos (1/2)

(5) I don't knou

10,

I don't know

11, cot @ =
(1) (sin 8)/(cos 0)
(2) tan (1/Q)
(3) (sec ©) / (csc 9)
ﬁh; (cos 2)/(sin Q)
5

I don't know

1;50 =

12, n
) 0

) 1/2

) v2/2

)1

) I don't know

- 13, sin 90° =
0

si
(2) 5/
1/
(3) 2/2
(4) 1
(5) I don't lnow
14,  sin 30° =
(1) 1[%
(2) w272
3) «3/2
)1 :
5) I don't krow 43

"

Full Tt Provided by ERIC.



15.

17.

19.

20,

21,

The tangent function is zero at (in radians)

(1)
(2)
(3)
(4)
(5)

Oand m -
0 and-T/2
ﬂ/2 ang T
m/2 and -1/2
I don't knew

o . . N
180" in radian measure is

(1)
(2)
(3)
(
(

L)
5)
L5°
(1)
(2)
(3)
(4)
(5)

2
o1
m
n/2

I don't Rnow

in radian measure is

L5/
A
n/u
37/k
I don't know

2 radians 1ls the

(1)
(2)
(3)
(%)
(5)

r\(\oo

30°

60° .
(350/m)

T don't ksow

graph at the
y sin x
y = cos X
v 2 ein x
N cos 2%
I don't know

monoon

graph at the
y = sin x
y = Co8 X
N sec x
y csc X
I don't know

ol

: graph at the

cog X

< =
nowon

-
5

. tan x
sec X
don't know

e <

right represents the function” 5{

right represents the fumction ;

right represents the function

: cotangent & i ¥

i l

43




22,

23,

2k,

25.

27.

28.

NSNS
g L N N N 1!)

R e Ve e e Y
N W \N
e e A s (D

NSNS ]
N W N T
g N N A 1))

<
X

Q

S

(o]
0
n
b

aph at the right represents the function

N o
O
m
>

nono o
N m
m P
He 3 3
=

n
x»

gr
N
y
N
N
I d(n't know

period of the function y = cos x is
1

2

i

a2

I don't know

period of the function y = tan x is
1

2

i

am

I don't know

11

domain of the function y = gin x is
-15x<]1

ey 2

O=x=211

O=xsm

I don't know

range of the function v « tan x is
Osy=m

- ¢><y<0'—‘“:

_ﬂSySn

Osy=2m

I don't know

Tanx cos X =

(1) sec”x

(2) cot x

(3) csc x tan x
(4) sin x

(5) I don't know

R =1 is an identity if R =
csc’x

cos”x

cos X

sin® x

I don't know

[ SRt VIR
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30,

31.

32,

33.

3l+°

35.

36,

+ tan
- csc
+ cot
~ cot X

don't know

X
X
X

VWY

1
1
1
1
I

n(x+y)=

) sin x sin y + cos x cos y
) sin x cos y + sin y cos x
) -sin x sin y + cos x cos y
) sin x cos y - sin y cos x
) I don't know

g 2x2
Yeos® x + sin® x

) cos® x - sin® x
) cos” 2x
)
)

VIS

gin x
T don't know

Lo -
sin 20
cos 20°

sin 20°

sin 20° cos 20°
don't know

(o]

HMN FPoN

¢ sin 1/2 (arc sin is the sawe as sin
) 0.

) 30°

) bs.

) 60

) I don't know

sin x = 1/3, then cos x =

graph at the right reprcsents the function
y = cot x

y arc sin

¥y = arc cos x

y = arc tan x

I don't lxiou

L6

..1)

’

Vo,




-~

37.

38.

39.

Lo,

L1,

Lo,

l1'3.

(3) tan 125° is positive
(4) none of the above
(5) T don't know
Indicate the correct answver
(1) sin 190° = sin 10°
(2) sin 190° = czes 10°
(3) sin 190° = - sin 19°
(h) sin 190° = -cos 10
(5) I don't know
?o§ 30o isothe same as

1) sin 60

(2) cos 270°

(3) cos 60°

(4) cos (-60°)

(5) I don't know

sin (-30°)ois the same as
(1) sin 30

(2) cos 30°

(3) -cos 30°

(4) -sin 30°

(5) I don't know

In questions W41, 42, and 43, x,y,

te -

(1) xY + x2

(2) xy§Z

(3) x”7

(b) (%)

(5) I don't know
x? =

(1) ¥ + x>

(2) x¥x?

(3) x¥*2

() ()2

(5) I don't know

Y

If x 74 O then —}-c-z- equals
(1) xY% X

(2) x;yi

(3) x27

(1) x¥/?

(5) I don't know

Indicate the correct answer
(1) sin 1252 is positive
(2) cos 125  is positive

and z are positive real numbers,

I+7
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In questions 51 and 52, x,y, and z are positive numbers,

510

o2,

23

Log

Xy #

(1)(10g x Yiog y)

(2) »q

A~~~
A\ S ¥Y)
NN

P Y Y Ve W NN o
N FWMND O
e s (R
[ Y Y T NG o] X d

P Y Ve Voo W NS o

WMo O
S e s e (I

ogy!

log x + log ¥y
(log x)Y

I don't know

Sk, Which of the following is the graph of the function y = 10* ?

25,

y Y
Q) (2) e
\
P // 3 /‘
/4’ e X ol
7o
/
{
() Y () ¥
\ \-—_ )
............................ x o - -
(5) I don't know
The range of the function y = 1Ox is
(1) Oy <o
(2) -0
(3) bsrs1
(4) -1sr=1
{5) I don't know

49
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56.

57

53.

29.

60,

P T e e S - |
A PN UL RN\ VN e
e e e S (D)

W o
e S e e S’ (D

T FEFwhor o
e e e S (D)

domain of the function y
05 <e

] <0

0=d=s1

~154<1

i don't know

domain of the iunction y
053 <co

~o<g<Lo

0=d=s1

-1Sd<s1

I don't know

range of the function y
0sd<e
g <o
0sdsl
~1sd=<1
I don't

Which of the graphs presented in #54 represents the function y = log x ?

1

2
3
L
I

inverse of the function y = 10¥ is the function

Heg <9 <<

il

log X is

i

log x is

don't know

nonouon

don't lknow
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30 RIGHT S5 WRONG 25 DONT_KNOW

4 RIGHT O WRONG 1 DONT KNOW OUT OF 5

DEFINATION OF TRIG FUNCTIONS
4 RIGHT 1 WRONG 1 DONT KNOW OUT_OF 6

SPECIAL ANGLES=30,45,60,90,180,270
3 RIGHT O WRONG 1 DONT KNOW ~OUT OF 4

: RADIAN MEASURE
2 RIGHT 0 WRONG 1 DONT KNOW QuT OF 3

GRAPHS OF TRIG FUNCTIONS

4 RICHT O WROMG 0O DONT KNOW  OUT OF 4

PERIDODsRANGE,DOMAIN OF TRIG FUNCTIONS
2 RIGHT 1 WRONG 1 DONT KNOW OUT OF 4

[DENTITIES i
1 RIGHT 0 WRONG & DONT KNOW  OUT OF 6 _
MC FADDEN (TRIG) P189-220,226+232,239-250 HOWES(TRIG) P238-320 "

INVERSE TRIG FUNCTIONS
0 RIGHT 1 WRGNG 3 DONT KNCOW _ OUT OF 4

MC EADDEN (TRIG) P597-635 HOWES (TRIG) P361~-412

ANGLES NOT IN FIRST QUADRANT
3 RIGHT O WRONG I DONT KNOW ouUT OF 4

BASIC LAWS OF EXPONENTS N
0 RIGHT O WRONG 4 DONT _KNOW __ QUT OF 4

REIGH P327~ 349 REES PS7-59 SWOKOWSKI P30-&41

ZEROyNEGATIVE AND RATIONAL EXPONENTS
3 RIGHT 1 WRONG O DONT KNOW ouT OF 4

"PROPERTIES OF LOG FUNCTIONS™
2 RIGHT 1 WRCNG 2 DONT KNOW  OUT OF 5

SKETCH(RANGE,DOMAIN OF EXPONENTIAL FUNCTIONS
2 RTGHT 0 WRONG™ 'L DONT KNOW  ~OUT OF ~ 3

SKETCH,RANGE DOMATN OF LOG FUNCTION
0 RIGHT O .WRONG 3 DONT KNOW OuUT OF 3

"SWOKOWSKI ' PL3g8=-141 DOBYNS 135 A-137 C TREES "P251-253 4

INVERSE OF THE EXPONENTIAL FUNCTION

O RIGHT 0 WRONG T DONTKNOW ouT QF LT
INVERSE OF EXPONENTIAL FUNCTION INCORRECT
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ELEMENTARY FUNCTICNS UNIT BISLIOGRAPHY

REES, PAUL AND FRED SPORKS ALGEBRA, TRIGONDMETRY AND ANALYTIC G=SOMETRY

REIGH, MILDRED AND WILIAM HAUCK ALG. REVIEW MANUAL

HOWES, VERNON E. ANALYTIC TRIGONOMETRY

MC FADDEN, MYRA MODERN TRIGONOMETRY- A PROGRAM FOR SELF INSTRUCTIOM
SWOKOWSKI, CARL FUNDAMENTALS OF ALGEBRA AND TRIGONOMETRY

DOBYNS, ROY A PROGRAMED SUPPELEMENT TO FUNDAMENTALS OF ALGECRA AND TRI=w




- MO FACDEN < { TRIG). P32-58. 9. P221-226 e -~ HOWES .LTRIG)-PB85-109,

SRR NS, SUNUNI : SN - S I o § |

-MC-FADDEN (TRIG) P1G-23- v

. HCWES-—(Tt i G)P41=50——

ELLD Nl\RY FUNCTIONS INPUT FOR INFOS
/7 JCB CCCl
ool XEQ INFCS . o e e
60 lS 7
B P b3l b 46 LA G b4 5.3 3 1
3 2 2 2 2 2 3 3 2 2 2 2 2 2
SR APZP. JOUEPPRY ¢ RO R —— -
PYTHAQCREAN TFECRFN ANC CIRCLE RELATICASHIPS

DEFINITICN CF TRIG FUNCTICNS

r192-202

CIDENTITIES

. 33 34 35 .. 3¢ .
INVERSE TRIG FUNCTICNS
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. MC FACDEN (TRICG) PL89-22C422642324239-250. _.__

L 12 00 U314 15 e e I,
SPECTAL ANGLES-30445 6L 9C, 180'27C =
. - MC..FACDREN . {TRIG). . PEH-TS - ..__HCWES {TRIG). P436-454
SOV [ CONNIUND Ny SUUNNNS B - S - e i
RADIAN MEASURE
— MC.FADDEN. (TRIG) .P22=32 . ees ..HCWES .P413+-435 —_—
19 2C L 2) L 22 e
GRAPHS OF TRIG FUNCTICAS :
e MC FACDEN{TIRIG) .P122-138... . _HOWES.P137-190,214-236.5V0.
KCSKT PL73-17¢ COBYNS 178 £-181 A TFAWCEIT Ple8- 179
. 23 . 24, . 2% ._.26. . R S
PERICDRANCEDDOIAITIN CF TRIG FURCTIFNS
MC FADDEN (TRIG)P341~4C8.. . .. . __ O U
.21 28....29 .. _3C._.3) ... 32 S e e e e

ATIRIGI.PI6LI-412 .

. HOWESI{TRIG) P238-=320
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37 3¢ 36 4C e L
ANFIF NOT IN FIRST GWUADRANT

MC FACDEN(TRIC) PEB-11E HCWES (TRIG) P110-136
) 41 42 . 42 44 . e e e e e et e = e e+ e an e -
BASIC LAWS CF EXPCONENTS

REIGH P327-346 REES PS5T7T-59 SWCKOWSKI P30-~-41

45 46 47 48
ZE’P, EGATIVE AND RATICNAL EXPUNENTS

EIGH P34G-373 REES P99=6T . . . L e e e et e+ e
49 5C 21 52 53 . e e en . e
PROPERTICS CF LCG FUNCTICNKS
REIGH P555-072 REES P241-250 SHWOKCWSKI P133-137 . .. DOBYNS
P 1304--154D
54 55 5¢ : A . . e o .
SKETCH:PANGECOVALIN CF EXPCONENTIAL FUNCTICNS
- ShCKOSKT P126G-1713 CNRYNS 124 A-129 C REES P251-253% .
: 51 . 5¢ 56 . . : T e i e e
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INVERSE GF EXAPCMERTIAL FUNCTIGN  IRCCRRECT — o comimm oo
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LLE”EKIARY ILLC]ILRS LANIT BIBLICGRAPHY

NEFES, PAUL AND FRUED SPARKS o . ALGECRAGTRIGUNCMETRY AND -ANALYTIC GEOMETRY
RETGH, MILCXEL ARD LILLIAY HAUCK ALG. REVIEW MaNUAL

HOWES s VOUROH £ .. ANALYTIC YRICCHCHMETRY . - o .

MC FACDEH: MYRA Menean TRIGCNCHMETRY—- A PQPGPAN FCr SELF INSTRUCTIUN
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11.

12,

Objectfves for Algebra Unit

The student should be able to add, subtract, multiply and divide
polynomials. (Pretest questions 1, 2, 3, 4, 5, 6)

The student should be able to perform basic operations on algebraic
fractions. (Pretest questions 7, 8, 9, *C)

The student should be able to simplify algebraic expressions involving
rational exponents and radicals. (Pretest questions 11, 12, 13, 14,
15, 16, 17)

"The student should be able to apply the remainder theorem and factor

theorem. (Pretest questions 18, 19, 20)

The student should be able to apply the distributive property to find
common)monomia] or binomial factors. (Pretest questions 21, 22, 23,
24, 25

The student should be able to solve quadratic equations by factoring,
and by using the quadratic formula and be able to use the discriminant
to)determine the nature of the roots. (Pretest questions 26, 27, 28,
29 .

The student should be able to solve equations containing absolute values
and simple inequalities involving absolute value. (Pretest questions 30,
31, 32, 33)

The student should know how to rationalize the denominator or numerator
of a fﬁaction involving irrational numbers. (Pretest questions 34, 35,
36, 37) .

The student should be able to solve quadratic equations by completing
the square. {Pretest questions 38, 39, 40)

The student should be able to solve irrational and fractional equations.
{Pretest questions 41, 42, 43)

The student should know the relationships existing between roots and
coefficients of polynominal equations. (Pretest questions 44, 45, 46)

The student should be able to solve systems of equations. (Pretest
questions 47, 48, 49)

-

L




XRFXEEX LA B EEAXEALGERRA UNTT BIBLIOCRAPHY Rtk et X e e ok E R A H RS R GRS

ALWIN AND HACKWORTH = ALGEBRA REVIEW:

DAVIS, THOMAS - ANALYTIC GEOMETRY
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REIGH AND HAUCK — BRIEF ALGERRA REVIEW

SHOKQSKI, EARL - FUNDAMENTALS OF ALGEBRA AND TRIGONOMETRY
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ﬁlgebra Pretest
: In problems 1-14 perform the indicated oper itis.. .. simplify.
1. (3xu-2x) + (xs-xu)
1) xOrext-ox
‘ 2) Lx9-3x°
3) x3+x
| by xh
5) I do not know
2. (33x2)(xH-2x3)
1) -3x8+6x6
2) -3x0+6x5
3) -3x6-6x7
) -3x0-2x3
5) I éo not khow

3. 3xuy2-2x2y5+x2y2
ol
Y

2) 3x°-2y3

3) 3x2-2xy 41

) 3x0-2y3+1

5) I do not know
b, (x+2)(x-3)

1) %2-6

2) x©-x-5

3) x2-x-6

4) x2-5%-6

5) I do not know
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. (xty)li= o 1/x - 1/2

1

X - 2
1) x3+3xy+y3
1) 1
2) x3 + y3 X
3) x3 + 3x2y + 3xy? + y3 2) (2 - x)(x - 2)
2x
14») x3 + x2y + xy2 + y3
3) -1/2x
5) I do not lnow
L)y o
6. 2x(x + L) -Bx2 + 7x -2)
(x +2)< 5) I do not lmow
1)1 0. (y+3)2 (y -~ 12 =
x + 2 X
) (¥° - 1) (y + 3)
2) Lx% + 15x - 2
(x + 2) 1) y+3
3) 15x -2 2) (y+3)3
(x + 2)2 5
(y2 - (v - 1)
Ly 1
x + 2)2 3) (v o+ 3)(y 1)

. v+ 1
5) I do not lnow

7. (x + 9) o (x *+2)

4) none of the first three choices

(x - 3) . (x - 3)1+ 5) I do not know
1) %«_»r_g)“ . (3612 -
X - 3)7
1) 18x8
2) (x +2)% (x - 3)3 )
2) 18x
3) 1 9
(x % 2)8 (X _ 3)3 3) >
L
L)  6x

4) None of the first three choices
5) I do not know
5) I do not know

8 1 + x_ 12, fk+ %(\ +-4k'¥“1)
x+2 x+6 —
1) 65 (x +1) +y%x ¥ 1
1) x +1 \J \
2x + 8 - \V (% +1) + x+1
) _xrs 3) \gflx + 1) yTIT
+-
: L) \\f“Tml 3 X+ x +1
3) 2x t 8
Qo (1*é71—7?3 5) I do not know
' L) x° + % + 6 58

N (% + ) (% + &) 62




- / o, ~1/2
13, x 3/2 (xl/2 +x 2%, . Write (x2 - 1)1/2 (2x) + x(x2+n) /
o L in an equivalent form in which
1) x +x thee Lre no negative exponents,
. 1/2 .
2) x6 1) (x2 + 1) / {ex; + x(x2 + 1)1/2
3) 3/M 4 R 15/% 2) x(2x® + 3)
I
uy 3) 3x(x? + 1)1/2
5) I do not lmow L) x(2x° + 3)
(x2 + l)1/2
b, x4 2x"2
5) I do not know
1) 6x°
2) 2(2 + xz) 18, Sﬁnce 2 is a root of the equation
N - 5x - 2 =0, a factor of
X X3 + X - 5x =~ 2 is:
3) 2(2 + x7) 1) 2x -1
L
X 2) x+ 2
L) 2(2 + x°) 3) x -2
2
X b x+1

5) I do not kuow
5) I do not kuow

15, Write x-u/3 in an equivalent radical

form . 19, When x3 - 2x° + 3x + 1 is divided
F"“““‘ by x - 2 the remainder is:
1) w
L) 0
41{ 2) 7
3) 1
1 4y x . 2
of K 5) I do not know
\\._:P_ X
4) 1
g 20, The roots of the equation
\ng (x + 2){x - 1)2 = 0 are:
5) I do not know 1) 1 -1 =2
. — 2) 1,1, 2
F*—-—-——* 3) 1, 1, -2
16. Write 7l(x - 5)7 in an equivalent Ly -1, -1, 2
form vs¥ng fractional exponents, 5) I do not knou
1 (x - 5)7/5 21, Factor completely 3x2y + 6xy + 3xy2
5/7
2) (x -5 1) 3x(xy + 2y + 13)
5 2) 3y(x® + 2x + x)
3) (x - 5) 3) xy(3x + S+ 3y)
> b) 3xy(x + 2 + v)
L) (x - 5) 5) I do not know

[MC 5) I do not ¥now 6J




2
22, Factorx -9 27, The sclutions of the
¢ngdratic equation

1) x -3 ax” + bx + ¢ O are:
2) (x - 3)(x - 3) -
3) (x + 3)(x - 3) 1) x =b Hp~ - lLac
By (x +9)(x - 9)
I do not know 2a
23, Factor %° + x - 6 2) x = -b_j¢[;2 - lhac

(x + 2)(x - 3) 5
(x =6)(x + 1)

1)
2)
3) (x+5)(x - 1) +
b) (x -2)(x +3) ; 3) x = bI\jb + lhac
5) I do not know
-b

a
2
. a
2, Simplity 2(x + 2)1/2 (x-5) + (x+2)l/2 (x+1) 5 '
1/2 + b + Ll'aC
1) (x +2) (3x -9) :
a

2) 2(x +2)Y/2 (2% - )

3) 2(x + 22 (x - 5) (x + 1)

i g
~—
>
1t

5) I do not lnow

L) None of the first three choices 2% If x = 2 + 1 is a golution
_ ' ' of the equation ax® + bxte=0
5) I do not know vhere a,b,c are integers

‘ then the other solution is:

25. Simplify ;2 - 5x + 5 1) x =2+ i
x -1
2) 1
1) x+ 5 2 + i
2) x - 6
3) x~1 3) 2 -1
) x -5 :
5) I do not know 4) It is not possible to
= determine the other
26, The solution set for the equation solution,
x(x - 4) = 0 is:
5) I do not knou,
1) x=0 x =l
2) x =0 x = -k 29, Thg quadratic equation

" 3) x =2, x= =2 ax~ + bx + ¢ = 0 ywill have
by x =4, x =1 two équal roots if:
5) I do not know 5

1) b - bac = 25
2) b2 =

) b° - lbac = 23

3) b2 - hac = 0
5 .

L) v - hac = -25

5) I do not lmow
60
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30. If |x + b = 7 then x ¢ jrals:
1) 3, 10
2) 11 -3
3) 3 =il
4) 3 only
5) I do not know
31, If ix! < 5 then:
) =5 x5
2) 0<x% 5
3) x *5o0r x <5
Ly 5¢<x¢5
5) I do not knou
32, The values of x for which
-2x + 6 > 2 are:
1) x < -2
2) 2 x¢ 2
3) x »>2
b) x ¢2
5) I do not know
33. The valves of x for which
‘x - 2f{ 1 are:
1) x <lor x5 3
2) 1< x¢3
3) 1Le-.x 23
by x 3.3
5) I do not knoy
34, Rationalizing the denominator of
the fraction __ 3 gives:
2 -1
NNZ -1
3
2) N2 + 1
3) 3(§2 + 1)
4) 3(v2 - 1)
5) I do not knou

35.

Rationalizing the numerator of
the fraction .z

gives:
yx t+ 1

=

1) rx'; 1

2)

3)

5)

36.

1)

2)

2

.ﬁ‘-*-l

X - 1

5(Jx - 1)

none of the first three choices

I do not knowu

To rationalize the denominator
of the fraction N e R

I
gx ta =X

multiply both numerator and
denominator by:

Xx +a+Xx

EEER

¥ + a - X

I do not know

Write 2 +d x
X

in an equivalent

form without a radical in the
numerator,

b - x
X
X
> Jx
J.0.0.0.9. b+ x
;qupqmc, X m
L - x
x(2 - ii)

I do not knom



38, If the trinomial x2 ~Cy + ¥ is a
perfect square then b

1) 3

2) 9

3) 3¢

by -3

5) I do not know

39, Writing %° + 2x + 2 in the form
(x + h)® + a by completing the
squrare yields:

1) (x+l)2+l
2
2) (x+ 1) -1
3) (x+2)2+2
k) (x -2)%+2

5) I do not know

ho, If (x - b)2 z a then:
i) x=Db-Ja

//2) X = -b IJ%
3) x=a
L) x = -2 20
5) I do not know

b1, The solution set for the equation
\{x T2 = x ise

L2, To solve the equration
- 2 + 3 = L{-
X 55 ~

P2 X + 2

firestc

1) add x + 2 to both gides of the
eguation

2) divide both sides of the equation

by x + 2

3) multiply both gides of the
equation by x + 2

) divide both gides of the
equation by 3

(O ) EE g GUIR AV I
N e S L

L,

1)

2)

3)

k)
5)

(S R = GVIN VI o
e e s

43, The equation (x + 1)(x ~2) = C has

\(x -4

exactly one goluiion
exactly two solutions
no solutions

exactly three solutions’
I do not know

Solve x y2 z + y22 = xz for x ¢
in termg of ¥y and 2

X = ~YZ

2 _ .2

X = =y2Z z + z

None of the first three choices
I do not know,

The product_of the roots of the
equation ax~ + bx + ¢ = 0 is:

I do not know

Which of te following statemenhts
may be made about_the roots of the
cubic equation ax~ + bx® + cx + d=0

it has at least one real root
1t has at least tvwo real roots
it has three real roots

it has gt most one real root

I do not ¥now

g
[

The system of equations x + 3y -
2xX - v

o
A}

hag a golution (xX,v) where:
>

and y are positive

iz zero and y is positive

is positire and y is negative
is negative and y is positive
do not know

L B




L8, If a, b ¢, are distinct non-:ero constants which of the folloving

pairs of equations nas no . ulution®

1) ax + by =c¢ 2)
ax + by = ¢ + 1
3) ax + by =c L)

2ax + 2by = 2¢

5) I do not know

k9, The system of equations x + 2y = L
%2 + Lhy2 = 16

1) exactly one solution
2) exactly two solutions
3) no solutions

4) exactly four solutions
5) I do not know,

ax + by =c
bx + ay =c |

(a +1)x + by =c
ax + by =c




ANS . KEY
051400745 12233025

1243312433343332432343414123331433334211131141312
54121522452541424225321344445314132555352

13 RIGET 19 WRONG 11 DCNT KNOW
SIMPLIFY ALGEBRAIC EXPRESSIONS
4 RIGHT 2 WRCNG 0 DONT _KANCW__ OUT OF 6
OPERATIONS ON ALGESRAIC FUNCTIONS
I RIGHT 1 wWROMG 2 DONT KNCW  OUT OF 4

REICH Peo6-l27 ALWIM P140-146+194-199,210=249

HOWES P229-260

RADICALS AND RATICNAL EXPOMNENTS
2 RIGHT 4 WRCMG L DONT KNOW out OF T
ALWINS P340-453,3B0~3864 SWOKCOSKI P27-42

"DOBYNS 26A-39H

EMAI%DER AND FACTOR THEOREMS

I RIGHRT 0 WaCNG 2 DCONT KNOW ~oUT OoF 37
HOWES P&6T7-531R SWOKDWSKI_P328-331 ~ DOBYNS 3328-335D =~~~
o TTDISTRIBUTIVE PROPERTY AND FACTORING B
3 RIGHT 2 WRCMG O DONY KNOw OUT_OF 5
QUADRATIC EQUATIONS . .
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0 RIGHT 3 WRONG L DONT KNOW OuUT OF 4

LALWIN P333-379
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1 RIGHT 2 WROMG 0D DCNT_KNOW__ OUT _0OF_ 3
: ALWIN P2d6-441 HOWES(ALG) P205-213
; IRRAT[ONAL AND FRACTIONAL EQUATECONS
: 2 RIGHT 1 WRCNG O DONT KNQOW OUT OF 3
RELATIONSHIP BETWEEN ROOTS AND COEFFICIENTS
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SVST[NS 0F EQUATICNS Co
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10,

Objectives for Analytic Geometry Unit

The student should recogonize the various forms of the
equation of a straight line, (Pretest questions 1, 2,

3, 4y 5)

The student should be able to write the equation of a
stralght line, given sufficient information about the
1ine. (Pretest questions 6, 7, 8, 9)

The student should be able to work with parallel and
perpendicular lines, (Pretest questions 10, 11, 12, 13)

The student should be able to use the distance formula
to deternine the distance between two points and the
distance from a point to a line. (Pretest guestions
14, 15) ‘

The student should be able to identify the conic repre-
sented by a second degree eguation in two unknowns.
(Pretest questions 16, 17, 18, 19, 20, 21, 22)

The student should be able to write the equation of a
circle in standard form by coupleting the square and
identify the center and radius of the circle., (Pretest
questions 23, 24, 25, 26, 27, 28)

The student should know the locus definition of a pa-

rabola, recosgonize the sketch of a parabola and be able
to identify the vertex and focus of a parabola. (Pretest
questions 29, 30, 31, 32, 33)

The student should know the locus definition of an
ellipse, recogonize the sketch of an ellipse, and be
able to ldentify the center, major axis and foci cof
an ellipse. (Pretest questions 34, 35, 36, 37)

The student should ¥now the locus definition of a
hyperbola, recogonize the sketch of a hyperbola, and
be able to identify the center, vertices and asympotes
of a hyperbola. (Pretest questions 38, 39, 40, 41)

The student should be able to indicate the asympotes
and symmetries for a given curve, (Pretest gquestions

b2, 43, 44, 45, U6)
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Analytic Geometry Pretest

1. Which of the following isc not the equation of a °tra1ght line where
A,B,C are constants?

(1) AX + BY + C =0
(2) Y= AX + B

(3) X/A

() Y = A/X

(5) I do not know.

|

|
x : i
+ Y/B =1 J
A

2, Ax + By + C =0 is the equation of ‘
(1) a line whose slope is A/B |
(2) a line whose slope is -A/B |
(3) a line vhose slope is B/A |
(4) a line whose slope is -B/A
(5) I do not know

3. I e equation y=ix + b

b is the glope

b is the x-intercept

b is the y-intercept

This is not a straight line,

I do ndét know.

T~
H

~
o

+ v/b = 1 where af O ,b# O, then

the x~1nueicept

the y-intercept

neither the x-intercept nor the y-intercept
the x-intercept

not know,

T T T P N
N FW R
s s e N
HOo O
Qi e e P e
O t tntn

5. Given x/a + y/2a =1, This is

(1) a line with the x-intercept equal to twice the y-intercept
(2) a line with the y~-intercept equal to twice the x-intercept
(3) a family of lines with the x-intercept equal to twice the y-inter .ept
(4) a family of lines with the v-intercept equal to twice the x-intercept
(5) I do not know,
6. The equation of the line having slope L4 and y-intercept 3 is
(1) y=bx + 3
(2) y=3x + L
(3) v = -kx +3
(L) y = 3% -k
(5) I do not know.

7. The equation of the line through the point (-2 3) wiht slope L is:
(1) vy + 3 = b(x - 2)

l

(2) y -3 =W(x + 2)

(3) Wy - 3) = (x +2)

(U) b(y +3) (x - 2)

(5) I do not know, .
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8, The equation of the line vith x-intercept 3 and y-intercept 2 is:

(2) 3x + 2y =

(3) x/2 x'y/3 =1
(b) x/3 +y/2 1
(5) I do not know

e

9. The eqaation of the line through the points (2,3) and (4 7) is:

(1) y - 3 = b/2(x - 2) |
(2) y - 3 =10/6(x - 2) |
(3) y - 3 = -b/2(x - 2) ‘

(4) none of these
(5) I do not know,

10, y = 2/3 x+ 17, A line perpendicular to this line vould have a slope of:
(1) 2/3 (2) 3/2 () -2/3 (4) -3/2 (5) I do not know

11, Which of the following eguations represents a line which is perpendicular

to the y-axis? )
(1) v = x
(2) xv = 1
(3) x= L
(B v = &

(5) T do not know

12, The equation of a line through the point (0.5) and perpendicular to

the line y = 2x + 7 is:
(1) y=2x ¥ 5
(2) y = 1/x + 5
(3) v = -1/2x + 5
() y = -2x +5
(5) I do not know,

a

13. The egquation of a line through the point (0.5) and parallel to the line
y = 2x + 7 ie:

2x + 5

1/2x + 5

-l/2x +5

~2¥. +5

do not lnou,.

i

14, The distance from the point (0,0) to the line y = 2x *+ 3 is:

15. Given: point P(2,3) and pointQ(7,5). The lenght of the line segment
PQ is
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16.

20.

-21,

22,

23.

Given Ax2 + By + Cx + Dv + E = 0 and A B not equal to 0, ~
It is impossible for the above to be:
(1) a circle
(2) an ellipse
3) a line
L) a hyperbola
5) I do not know.

+Dx +Ey +F =0and D, E and F # 0,
1) circle (2) parabtola (3) ellipse

This is a
(4) hyperbola

(

(

(

2

y

(

(x -2)% (y -3)2 _
49 25

1) hyperbola

2) ellipse

3) parabola

L) circle

5) I do not know

is an equation of a(n):

1
(
(
(
(
(

9x° + 16y° -18x - 6hy - 71 = 0 is an equation of a(n):
(1) ellipse

(2) circle

(3) hyperbola

(4) parabola

(5) I do not know

9x2 - 16v2 + 36x + 32y = 124 is an equation of a(n):
(1) ellipse
(2) hyperbdola
(3) paravola
(L) circle
(5) I Do not know.
%2 2

X . X
16 9

=1 is an equation of a(n):
(1) ellipse

(2) circle

(3) hyperbola

(L) parabola

(5) I do not know

Corics have equatione of a degree no higher than:

(1)1 (22 (3)3 (WL (5 I do not know

Given x° (/D .
third term is:
(1) 2/3  (2) /9

(3) 16/9 (&) 4/3
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Complete the square by filling in the

(5) I do not know

(5) I do not know

blank, The



24, The coordinates of the center of the circle represented by x2 - hx + y2 =3
are:

(1) (4,5)

(cb (4 0)

(3) (2 0)

()4‘) ("270)

(5) I do not know

25, The equation of the circle with center at the gpoint (2,4) and passing
through the Qrigin is:
(1) (x - 2% + (y -~ u = 20
-2)S * (y - : = W20
(3) (>\ - 2) +(y - l+)2 = “
(4) none of these
(5) I do not know

26, Given a circle whose center is (6,-2) and a radius of 4, Its equation is:

(1) (x +6)2+ (y - 2)° =4
(2) (x+ 62 + (y -2)"p= 15
(3) (x = &5+ (y+ 2) =
(&) (x - 62 + (y + 2)2 =
(5) I do not know

27. The equation of the circle in #25 is:

2

(1) x° + y© + 12x - by + 24 = 0

+

(2) X2+ y2 - 12y + by + 24 =0

(3) x2 + y© + 12x - by - 24 = 0
(B) X° +y2 - 12x + by - 2b = 0

(5) I do not know
23, Given circle A: X2 + y2 = L and circle B: (x - 2) + (v - h) = 4
(1) A is greater in area than B,
(2) B is greater in area than A,
(3) A is the same area as B.
(3) The center of B is the point (-2, -i)
(5) I do not know

29. Given a line L, and a point P, The focvs of all points equidistant from
L and P is:
(1) a circle
2) an ellipse
) a parabola
L% hyperbola

I do not know,

LN




5) T do not know

30. = 6y, This is

parabola orenisg upward

parabola opening downward v
parabola opening to the right

hyperbola

do not know

AN AN S
WMo
R N N NN
H OO

In the sketch at the right., any pt. B on the curve is equidistant from 4 and
from the line CE, The dotted lire is parallel to the y-axis, BS iz perpen-
dicular to the x-axis and BR RS, Questions 31,32, 33 refer to the sketch
at the right, ‘ ‘ |
Y |
31. figure is a(n)
€llipse
parabcla
circle
hygerbola
I do not know

NN NSNS ]
i EFwpor o
e e e e s (D

line CE isg

an axis of symmetry
a directrix

the focal chord

the latus rectum

I do not know

32,

NSNS SN ]
N FEFWPOH S
e e’ e S e’ (DY

33. line containing the points A, R, and O is I
an axis of symmetry’
a directrix

€
)
) i
) the focal chord ' E
g i

an asymptote
I do not know ’

T
(
(
(
(
(

UmEFwWwPORr S

34, Given: a plane and a locus of a point that remains in the plane, The
point so that the sum of the distances from two fixed points is cconstant.
This locus is a(n):
(l) parabola
(2) circle
(3) ellipse
(4) nyperbola
(5) I do not know

. Questions 35, 36, and 37 refer to the sketch at the right.

AP + PB = 4 for any point
on the curve.

Y

35. e point A is a(n):

) vertex

) center

) focus

g median

' e
M’(\J
5) I do not know Ci\\\\\\\fl‘\ﬂiﬂflfi/////rC X
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36. e point @ is a(n):
) vertex-:

) center

) focus

) median

) I do not know
37. line segment DC is
asymptote

minor axis

major axis
directrix

I do not lnow

38. Given: a plane and a locus of a point that remains in the plane., The
point moves so that the difference of the distances from two fixed
points is constant., The locus is a(n):

(1) parabola

(2) circle

(3) ellipse

(4) hyperbola

(5) I do not know

Questions 39 U0, 41 refer to the sketch at the rignht.

39, Line %, is a(n):
(1) dirvectrix
(2) transverse axis
(3) asymptote s
(4) conjugate axis
(5) I Go not know

ko, Point B is Q?
(1) center ~
(2) vertex .
(3) an asymptote
(4) a focus
(5) I do not know

cint A is a{n):
1) focus

2) vertex

3) center

+) asyrptote

) I do not know

L2, = 40 is a conic. Tt is symmetrical to ~

y

1) the x-axis

2) the y-axis /// \\\
3) the origin NN
4) I do not lknow




(1)
(2)
(3)
(L)
(5)

w -

FTN TN TN N
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N e e e
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If y = x + 2 then at x = 2 the greph:

X - 2

would be continucue

wovld have a horizuatal asymptote
vould have a vertical asyuptote
vould have a slope of 2

I do not know

A sketch of the equation y = 2X  would have:

X -
no asymptote
one asymptote
two horizontal asymptotes
two vertical asymptotes
I do not know

sketch at the right represents the equation:
(x ~ W(x -2) =0

(x + )fx +2) =0

(x -~ 1)(x - 2)? = 0 e
(x + 1)(x+ 2)° =0

I do not know

+ 1 = 3xy. The sketch of this would show:

symmetry with respect to the x-~axis
symmetry with respect to the y-axis
symmetry with respect to the origin
noue of the above symmetriecs

I do not know
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