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!
National _Evaluation Systems, Inc., has’ prepared for distribution by the
Georgia Department of Education thé set of content objectives found in.
this Study Guide. These objectivés have been verified as important
coiftent requ1rements for initial certification. Not all_of the listed
objectives have had'test items written for them. The selected ob-

jectives have not been idéntified. A1l cbjectives which_appear here
are cert1f1cat1on requ1rements and a samp11n§ of®them will be tested:

"1

When the progect to deve]op the,Georg1a Teacher Certification:Tests .

(TCT) was begun in Novembér 1976, an Ad Hoc Committee composed of
Georgia educators was”appqxnted,to work with NES on_each_TCT. The.

"+ function of these Ad 'Hoc Committees was to review all NES-generated

materials with a goal of making the materials more réflective of
Georgia education needs. The first‘step.in ‘the test development pro-

cess was that of content doma1r specification. Educators identified

all content know]edge that an app11cant would-ieed to know to function
effectively in a Georgia school. - This content.was further defined

iqto _content objectives, which were sent to currently practicing

Georgia educators for verification. These educators provided actual

“ratings of ‘the "job-relatedness" of the content objectives. At that

point; it was poss1b1e to identify, from the original domain speci-
fication, the extent of essentiality of specific content skills for
successful pérformance on the job. Test items were written for the
most essential objectives wh1ch spanned the content of the field.

The purpose»of proy1d1ng ngect1ves,1s to exp]1c1t1y,de§anewthe,content
required of an applicant for certification in this field. Further,

the statement of these objectives should assist in preparing for the
criterion-reference content knowledge test. We encourage applicants
to study these materidls, which will enhance their understanding of
the content field and alleviaté any unnecessary concérns about the

nature of the Georgia Teach.r Certification Tests.
Along with these materials go hopes for a rewarding career in education.

If you have quest10ns or desire further 1nformat1on,
contact: ,
‘Performance-Based Cert1f1cat1on

Division of Staff Development
1858 Twin Towers East .

Atlanta, Georgia 30334 o
(404) 656-2556

I

Ny Georgia Department of Education
N . Charles McBahieT, Stete Superintendent of échoois
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appreciation to the group: of Georgia educators listed below_who.
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STUDY GUIDE FOR TCT IN MATHEMATICS
Georgia Teacher Certification Testing Program
) /;> Field 05: Mathematics

INTRODUCT I ON

mathematlcs ‘test was developed by the National Evaluatlon System; ‘Inc.;
‘and educators in the &tate of Georgla . The test covers seven subareas
Sets, Numbers; Numeration; Operations, etc.; Geometry, Algebra, Trigo-
nometry; Anaiysis; 5robabiiit9 and Logic; and Measurement, Relations

~,
1 v

and eéadeéFé;
. “This study gunde contains: . : ' R

-

1. A llstnng of the content obJectlves for each subarea.

2.  An alphabetnca] ||st|ng of selected reference materlals with
- suggested subareas |dent|f|ed

N This ]|st|ng of numerous sources does not mean that all are needed to
grasp a particular concept or meet a given obJect:vé " Some examinees will

have better access to certatn sources than to other souarces; Additionally,

because those readlngs cover several toplcs The references given are

suggested references on]y and are not |ntended to be:an exhaustlve or

comp]ete listing:
In addition to the content obJectlves and readings that will follow,

A
N

you ‘shoc’ld be aware that:
1. The TCT items are multnp]e choice wuth four possible ‘an'swers.
2. There are no penaPutnes for gUESSlng when unsure.of an answer.

3. While examinees are given 3 1/2 hours of actual test tlme, they

may request up to an/ﬂddltlonal hour if needed.
L, ln order to pass the TCT one does ot have to- pass each sibarea:
Your total score is deﬁermlned by the number of corréct answers.

Examinees wantlng speclflc help with test- taklng skllls should asR for.
oné or more of the references listed below: - ; Ll
Flippo, R. F., Testwiseness. Rehoboth;, HA; Twin Oaks Publishing, 1983

] N . ~ -

J




Millman, J., & Paulk, W.  How to take tests. New York: McGraw Hill,
.1969; X :

Paiilk W. ~How to study in college (2nd -ed:) Boston: Houghton Mifflin,
1984, . _
Preston, R. €:, & Botel, M. How to study. - Chicago: SRA, 1974.
Raygor, A. L., & Wark, D. M: Systems for Study: New York: McGraw Hill,
1970. - -

-y
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Vii.

MATHEMATICS
CONTENT AREAS
/

Sets; Numbers, Numeration, Operationéf'Tbéir/ﬁroperties and

_Number theory

GEOMETRY
ALGEBRA
TRIGONOMETRY

ANALYS IS AND CALCULUS

“'PROBABILITY AND LOGLC

MEASUREMENT, RELATIONS AND COMPUTERS

3!
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- ; CONTENT OBJECTIVES ' -
.FIEED 05: MATHEMATICS
_1.- SETS, NUMBERS, NUMERATION, E
: OPERATIONS,; etc:
Use set notation and Venn dlagrams Jdentify the properties of point
to describe relationships between sets 'which are invariant under N
sets; and identify sets which transformations such as reflec- ’
result from basic operations _such tions, rotations, translatlons,
- as uniony intersection; and Catr- . dilations, and shears. ' Ly
tesian products. ) oo
R S , T Recognize congruent figures and
Name ratlohél(numbéré in_ frac- identify the isometry which maps-
tional gr decimal form (include one onto the other. In-particular;
exponential. Form of expanded no- . identify the group properties asso-
tation). ' } ciated with rotation and reflection
o o o e . T , of such given geometric figures as
Identify equivalent expressions _squares and éﬁuulétéFal trlangles
of absolute value (including
equalities and inequalities). : Identify examples which exhibit )
e P B properties of similarity of geometric.
Given any set of integers, place figures either by common proportionality
them. in order from the smallest of correSpondlng parts or by the properties
to the largest. that are preserved by dilatlion trans-
: formation.
Identufy characteflstncs of impor- ' . , : , S
tant subsets of complex numbers "Identify point sets such as half planes,
(e:g.; counting, integers, rational, ; rays, segments, angles, closed carves
irrational, real) in relatiion to (including points inside; on, and out-
such propertuéé as closure; order; S side closed curves), and polyhedra.
density, éﬁa Eoﬁﬁleteﬁess
Analyze the roles ofﬁquvjlned terms,
- .. Given a set (fnnlté or non- flnlte) ' definitions, and axioms in geometry.
,and two operations defined on_the ' s
set, identify the group and field . Identify and/or79[OYe7theorems about
properties. parallel lines and their transversals
) _ ) ) o : including the contribution of the .
Use prime factorization to deter- T parallel postulate:
mine the least common multiple or )
greatest common factor of a set : Apply. theorems on clrcles, and lines
of numbers. 4 . ' ' related to circles, in proofs and
‘ problems: ~ . T :
Complete constructlon of a flow- . 7 : - - ) A
chart from a computational al- o Use basic constructions to determine -
gorithm. the locus of points satisfylng one )
. T or more conditions. "
1. GEOMETRY
Apply geometry in the solution of
Identlfy conditions for iIncidence, probléms in everyday life, such as scale
parallelism; andrperpehalénlaklty "drawihgs, tesselations, inaccessible
of lings and planes. - distances; indirect.measurements, and
designs.

O : : : \;
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ldehtity a reflection as the basic
isometry of a plane (distance-pre-
serving; one-to-one mapping “of the

3 - plane onto |tself)

ldentify rotation, translatibn; or
glide-reflection as the compo;ition
of reflections;

an ‘lines,
and planes in a ;oordjnate system;
_ * Choose a suitable set of axioms and
o use a coordinate proof for appro-
priate theorems. -
Represent vectors as ordered n-
tdples and define addition of
vectors.

- Apply vectors as a resolutlon of

in a physical setting:

forces

ldentlﬁy propertles ©f an inner
product and its application to
relationshops between vectors.
Identify propertigs of a vector
operatlon of add|t|on and W|tb
soaﬁar multanlcatnon

ALBEBRA -

o ’ A

Given a set of whole numbefs,r
perForm a given operation (addi-
tion, subtraction, multlplicatlon;
or d|V|5|on)

N ¢

Using a diagram, show the relation
namber sﬁgtém and

between the. real

its prnncnpal subsygtems.
, 2

f Real -
irFStioﬁai

Ratiohal

1

Integers

] - 7
| 1. | '

Negative Whole numbers

Non-integers

Positive integers
- 2

<
sy

Zero

O
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include usé of, matrlces
to represent transformatlons ty

Given several graphs of

polygonal

in s:mplest Form an algebralc
.coefficientss

Express
expression containing real

Gnve the prnme Factors of a polynomlal
'''' “in the .form of:

a) the sum,or,dnfference,of two perfect

squares; 'b) the sum or difference of

_two perfett cubes} or c) a trinomial

of second degree.

Giver a liﬁear.equation or inequality
iin one or two variables,.identify the
solution set;

-

in algebraic Form, F!gd the graph;

additlcnally,_glven the graph of a

linear equation or |nequa1|ty, determlne

the algebraic expressuon

Given. a iinear equation or" |nequa\\¢y
in. two variables; find the equation of:.
a) aline parallel to the given line;
and b) the line perpendlcular to_the

given |ine and containing a- specific

; p0|nt N

two yar[ables, deter-
set by graphs and by
.SUbtréCtibh.

|nequaJ|t|es w;th
mine the solution
using addition or
; .
Given a system of linear equations in
two variables; determine Wwhether the
system is dependent |ndependent or

lnconSIStent -

ven several graphs different ¥
in two -

linear systems of |nequalit|es

"variables, determine the one which is a

‘convex set: .

-

Given a quadratlc aquation that has
rational roots, -find the rogts by
factoring: ; -

solution set by usnng the quadratlc
Formula.



the graph
Given a quadratic equation; des-
cribe the nature of the roots. -

Given a circle containing center
{h;k) and radius r,; find the equa-
tnon/ofzthe cnrc]e in. tEe form

(x - h2+ (y = K2 =%,

Given thc center. (h;k) and foci on
.y =mor x =n, find the equatlon
of the ellipse described:

Given the equatlon of a hyperbola*

‘find the equation of the asymp-

totes, the coordinates of the
vertices; or the coordinates of
the foci: ’

Given a_quadratic éduétibh in the
b # 0) that is to be solved by
completing the square, find the.
term that is to bé_added to both |
sides of the éguétioh:éd as to
form a quadratic equation of the

‘ subtractlon,~mult|pllcatxon and

Given an expression for n in_terms
of an indicated calculation in-__
velving a combination of multipli-
cation, division, power; and roots
of a real Aumber; .find the value

of n using the table of mantissas
of common 'ogarithms (and the rules
for operations with logarithms) .

;-

4
o-

Given an exponential equation where
both sides cannot be expressed as
exact powers of the same base
(other than 10), solve the equa-
tion by taking logs of both sides
(table of mantissas prov:ded)

. Perform the operations of addition,

division on several polynomlals in
one variable: - -

leen a polynomial functlon f(x)
a x4 o5 kP4 azx + .. .+

a® where'the real“zeroes are ratio-
nal numbers, find the real zeroes
of the function. E
Indicate that the fundamental theorem
of algebra assures that évery poly-.

form: . . ; nomial of posutlve degree over C has at
i L bz o -2 least one prime factor over C. =
X +— - - R -
(x 7202 - (—§-+'-§gz )

Given two or more complex numbers

in the form {a + bi) or (é;b), ' ‘
perform the fundamental operations m
of addition, subtraction, multi--
plication, or division, and éxpress

the result in (a + b|) or (a,b)

éivéhfdhé chpiex roof of a poiynomiai
equatton, find another root.

TRIGONOMETRY , s

Given & real number x; find the pclnt
(uyv) it maps onto using the wrapping

form. " function Wix=>(u;v): ‘

leen the roots of a quadrat c |dent|fy the graph of §b§ S{QQ,VCOSlne»
; equation which are in the f ? o and the tangent fnnctlonggiand specify
» the complex number-(a + bi),; "find : the dJomain and range of the functloné

the quadratic equation that con- %
tains those given reots.. Given a specnfnc value _of a circular
function, <P AT,

determnne the value of the other
functsons.

-~

Find the absolute value of the
complex nomber {a + bi):

A}

leen the logarlthmlc equatlon Use the Law of Sines to f!”a,iﬁé

F(x) = log, %, identify the domaln, measure of the sides or andles of a
range, ana graph of the fuhction.: , triangle when given two.sldes and the
c angle opposite either side:

Identify "the use Laws of - Logari thms.
- leen ‘two sides and the lnclqged angle

g , : - of a trlangle, find the measure of the

~ . 3 _ remalnlng side using the Law of Cos:nes.




V.

and half and doubne angle identi-
ties to flnd exact valoes such as

sin ,TT/IZ and tangen

cos 22:, and tangent 105°.

Given an angle in radlans or degrees,
convert one to the other.

.Given a~complex number (a + bi) in

polar form {cos O + i sin Os=egnm

)

find the nt th’ power of the number
A, 0)” gnven DeMoivre's Theorem

Identnfy the basnc Pythagorean
trigonometries identities (sin“ 1

ot 65§§d(=l; tan? X+ = sec’ox ;

1. % cot% = csc? ) EEE
evaluate an arc
or an arc tan X

Given the value x,
sin x, arc cos x,

- expression.

Given a work problem involving
surveying or any related applied
trlgonometrlc area, solve the
problem usnng Heron's Formula or
trigonometiic concepts of Law of
Sine, or Law of Cosine.

ANALYSiS AND CALCULUS B

~G|ven any three of the follownngJ

the first term, a; the difference,
n; and the

d; the number of

sum,lS§ find the

terms,
remalnlng terms.

the flrst term, a; the ‘common
ratio, r; the nUmber of terms;
n; and .the sum of the First n
terms, Snj fifd the remaining
terms. : B

m ."; A s
—leen the b|nomlal expression

(3 + B)", find the value of the kth

teFm u5|ng the binomial theorem.

determlne the sum

geometrlc sequence
ar"~ % where

GlVen a and r,
~of the lnflnite
a, ar, ar . .

Irl «1.

N

Find the limit of a convefrgent
sequence, given.the rule for its

L PR

n term. > .

1

. Given a curve f(x)

S

Given a polynomlal

function,; use
theorems concerning limits to find

the value of the limit of. the function.
Flndiderlyations of a variety of
functions which exhibit knowledge of
sum, difference, product; quotient,

and power formulae as well as ablllty

tion oF derivative.

Find the absolute value of the complex
number represented by: '
Given functions f(x) and g(x) where

h(x) = f (g(x)], find the derivative. of
h(x) uéing the chain rule.

r =

Given a verbal problem apply the
concepts of derivative to find maximum

'or minimum valde of a polynomial func-

if ~such values exist:

)

tion,

_in_the £irst

quadrantfforiéher|nterval (a,b] -
use an.integr to find the area

J —
theorem of
b f(x)dx =

Apply the fundamental
calculus . é;
Ftb) - F(a) to solve pro-

1
Lressge]

-blems tnvolv:ng approximation of area-

between two curves, distance; volume,
area of a surface of revolution, and
work. ) ;

PRO?ABILITY & LOGIC

7

vaen an ”lf and only j fro statement

~|dent|fy the hypothesis and conclu-

sign in each case; and given a condl-

tlonél statement, identify its con-

verse, inverse, and contra posutlve
>

Recognize examples of conJUnctlon,
disjunction, negation, equlvalence,

and DeMorgan s taw, and their truth

to determ/ne whether a glven propo-

sition is a tautology.
%

Given' statements contalining the

universal quantifler andfor exis-

tential quantifier, Mecognize the

quant|f|ers and show how the state-

ments gan ‘be negated: 1




Contrast inductive reason|ng and
dedUCtEVe reasoning; in partlcular
show that false:statements can
resudt -if both parts of the prin-
C|plcﬁof mathematlcal |nduct|on are

fiot satisfied:

Given several samg]es of proofs,

dlStlngUISh between those which are
dlrecL and those whnch are indirect.

answer the questlons by |nterpret|ng
the statlsLlcal data presented by
the qraph

Determine how certain sampling pro-
cedures fail to give considerdtion
to the concept of randomness.

Given specific data, find the mode,
the mean, and the median. '

-
HEC.

QO
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.standard deviation,

_Given a set of n distinct ele-
ments,

_taken r at a time where n -

'babnlrty distribution of a random

determine the mean, thes
and the vari-
ance. ‘ .

variable,

Giver a Well—qgflged experiment,
use a tree dlagrawiformed by the !
sample space to describe the ~ Pd

possnble outcomes to the experi-
ment.

Apply the Fundamental PrlnCIp]e '

tree dlagrams

Given a set of n distinct elements,
find the number of permutations P
6f n eléménté takéh r at a time

ers and r < n, and no elements
g ’ 3

repeated, by using the formuala:
P- = O )
, n"r — o
{ An-r).1- ~

|

7::j7 find the number of
combinations C. of n elements

VI,

“mal

anits.

‘unit,

and r are positive |nthbrs,

s/ n and no elements are repeated,
by using the formula:

_ . n:
CTRTTR b

Reiate binomial coefficients to
‘the problem of determining the

ngmber of r-element subsets in @

set contalnlng n elemnents.

Given the number of trials "(n) and
the probabiiity of ~ success (p)
determine for a biromial distriba-
tion the probablllty of obtaining
exactly.x Successes in n trnals

leen a graph of the standard nor-

curve of . a sample space, find

the area under the norma] curve

-within a: glven unrerval on the

X-axis. i
Given two events A and B, solve -
simple probabllnty7950blems dealing
with conditional probléms ‘and test

for independence; include the spe- -

cial case when A and B are d|SJ0|1t

~N

REtATIONS £ COMPUTERS

.

Compute lengths using. any standard
units; including metric; and iden-

tlfyi EBrox1mate conversion equlva—
lents from metric units to cuStomary

MEASUREMENT

Find areas of plane figures and
surface areas of simple space
F?QUres.

formula in. finding measures such °
as perimeter, cnrcumference, area,
or voldme.

Select\\bproprlate welght (mass)
including metric, and apply

in p;oblem situations:
Estimate measuféﬁénfé in a variety
of problem situatlons, and choose

an approprlate unit to measdre a
given gquantity and state the

. .
-, B J
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greatest possible error of the
measurement using that anit:

ldentify a relation as a set of
‘rdered pairs; specify the domain

and range, and identify the func-
tion as a subset of a relation.

Determine whether or not a given
relation is an equivalence

tive, reflexive, and symetric
proczirties)

I1Tlustrate how an equivalence

reiation on a set _partitions

Jdentity and use properties of
inequality relations.

Given a polynomial function,

‘find the inverse function, if it

exists, and describe the restric-
tions necessary for the inverse
to be a function:

betermine the Cartesian product

of a given set with itself, or

another set.

Identify the contributions of such

celebrated mathematicians as Gauss;

Newton; Archimedes, Euclid, Boole;
Cantor, Euler, Descartes, and
Pythagoras. ' ’

as divide and averagé for taking.
square root, compléte a flewchart
for the algorithm.

Apply arithmetic computation In

consumer and business sltuations,
such as bank records, finance,
commissions, taxes, and insurance.

-

15
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