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L UNIT I

FUNDAMENTAL CONCEPTS OF ALGEBRA

An introduction to modern mathematics is presented,
followed by discussion of threé basic aigebraic conceptsﬁ
sets, relations, and operations. All behaviors will be
performed under test conditions: in clas¢, without open
books or notes, and all work is to be shown without

ot k
scratch paper. . 3

' 1 Goal: The student will undérstand the basic
elements of set theory. ‘

Objective: 1. The student will defime what is meant
by A = B where A and B are sets.

100
Sample item: Define what is meant by
A = B where A and B are sets.

2. Given a list of pairs of sets, the
student will relate the sets, A and B,
in each pair by showing whether A = B,
LEB, BEA, AeB, or BeA,

66
Sample item: Write 1 if A=3
2 if A¢B
3 if BSA
L i€ AcB
5 if B<cA
6 if none of the
above are true
a. ___ A = {integersf '
B = {integers greater than zerof
b. ___ A = fintegral multiples of 3%
B = {integral multiples of 2}

Oy i B B — -
s G b 0 - 1 g o " "ot




Given two scts, A and B, the stucdent
will indicate the ceclements of AUB
and AN B.

80

Sample item: Indicate the union and
intersection of the following sets:

a. A= f1,3,68 . ,
B - 53,5’71 !

b. A = $negative odd numbers# |
B = jintegers divisible by -1}

Given two or three sets, the student
will draw a Venn diagrem recpresenting
the sets and given expressions invol-
ving the sets.

66
Sample item: If U is the set of inte-
gers and A = §1,2,3}
B = {1,2,3,4,5%
C = {3,4,5,6,7¢ ,

draw a Venn diagram representing A,B,
and C and cross-uatch neatly the area
representing A UV (Bn Q). )

i1 Goal: mhe student will understand the concepts

of

cross-product, relation, and equivalence

relation.

Obiective: 3.

Given two sets, S and T, the student
will form 8x &, SxT, and TxS.

90
Sample item: Let S = {0,1,2] and
T - i"l,o,l;o Fom st’ SXT, a-nd
TZS.

e student will define terms taken
from the following list: ordered pair,
product set (cross-product), relation,
reflexive, symmetric, transitive,

. equivalence relation.
100

Semple item: Define the term symmetric
in terms of a relation R.

R
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Cbiective: 7.

III Goal: ' mhe student will understand the terms ;
commutative, associative, and distributive. 9

Objective: 8.

1V Goal: e student will understand the concept of
an operation and be able to apply it to
group properties.

Objective: 9.

10.

1l.

The student will identify which pro-
pertiec of an cauivelence relation

are true for a given relation. 56
Sample item: Given a relation :
R = {(a,a),(a,b),(a,c),(b,b),(b,a),(c,c)}
on a set S = {a,b,ci, identify those
properties of an equivalence relation
which are true for R.

. The student will define the terms .
commutative, associative,' and distri- ]
butive. i

100 !

Sample item: Define commutative with
respect to addition of integers.

mhe student will define terms tal:en
from the following list: operation,
identity element, inverse of an elewment.
100
‘Sample item: Define the term operation.

Given an operation, the student will
determine whether that operation is
commutative, associative, or distri-
butive.

66
Sample item: If a*b means take a+b+2
where a and b are integers and * is
an operation defined on I, is * commu-
tative? associative? distributive?

Given a table of operations, the student
will deternine whether the set is a
group. 1£ the set is not a2 group, the
student will identify those properties
which the set lacks to make it a group.

Sample item: Given the following tables,
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in each case lndlcate whether or not

the set A = fa,b,c} is a group. If the

°et is not a group,  indicate which
roperty or propertles are lacking.
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UNIT II

THE REAL NUMBER SYSTEM

This unit discusses properties of the real numbers
which are prerquisite for subsequent areas of study.
Unless otherﬁise noted, all behaviors will be performed
under test conditions:‘ in class, without open books or

notes, and all work is to be shown without scratch paper.

I‘ Goal

- 7The student will be able to demonstrate
that a given set is a field. '

Objective: l. At home with open books permitted, the
student will show that the set of
rational nunbers, Q, defined as ordered
pairs, is a field by proving all the
field properties for Q.

95
11 Goal: The student will be able to utilize the
rules governing inequalities and absolute
values for real numbers.
Objective: 2. The student will indicate whether the
given mathematical sentences are true
or false and then either prove or
give a counterexample, respectively. %0

Sample item: Indicate whether the
following is true-or false; if true,
prove and if false, give a counterexample;

1f a<b<0, then b“<a®.

Objective: 3, . Given an expression, the student will
indicate the absolute value of that
expression.

90

Samﬁgesftem: Evaluate the following:
a. 13-

b. \535‘ if y»0rx




III Goal: The students will understand the representa-
‘ tion of the recal numbers by a number line.

~ N\ m——

Objective: &, The student will define terms from the
following list using set notation:
open interval, closed interval, half-
open interval. -
' 100

Sample item: Define the term open
interval using set notation and
indicate the symbol for the open
interval from -3 to 8.

E ] Objective: 5. The student will prove given statements
. . concerning the concept of length on the
¢ real line. -

] - 80
3 ' Sample item: Show that |b-a‘< |a—c| |
:’ ' _ if ac<bec. :

Objective: 6. Civen a set of real numbers, the student .
will sketch its graph on the real’
number line. -
90
Sample item: Sketch the graph of the
following sets: |
a. §x|ixi<l?
b. {njneN}
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UNIT I11

ALGEBRAIC EXPRESSIONS

Proficiency in manipulative skills -is necessary for
the appiication of mathematical principles. This unit
discusses types of elgebraic eXpressiéns and the manipu-
Lation of such expressions. All behaviors will be

performed under test conditions: in class, without open

2 - . books or notes, and all work is to be shown without

- scratch paper.

- I Goadl: The student will gain proficiency if
i manipulating expressions involving integral
and rational exponents and radicals.

Objective: 1. The student will simplify a list of
expressions involving integral exponents.
70
Sample item: Simplify the following
and remove all negative exponents:

LW e ey
x{yl\y (st)2u~t

- 1

Objective: 2. The student will simplify a list of
‘expressions involving rational exponents.
‘ 70

Sample item: Simplify the following
and remove all negative exponents:

1 2\ L
a. ((ea,:l-"‘)%-‘)4 b. [al0b=3)2
15
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Objective: 3.

“ I oo

The student will simplify a list of
expressions involving radicals and
rational exponents.

T 70

Sample item: Simplify the following:

a.sduxﬁ(lﬁxs)% b, S sck2y=3

II Goal: The student will be able to perform

Objective: 4.

Objective: S.

Objective: 6.

‘Objective: 7.

operations with and factor polynomials.

The ‘student will perform the indicated
operation and find the degree of the
resulting polynomial. ;

0
Sample item: Perform the indicated
operation and find the degree of the-
resulting polynomial:

a. (x3+3x+2) - (x2-3x+5)

b. 6x2 + Ux
2x

The student will factor each of the
given polynomials by completing the
square.

75
Sample item: Factor by completing the
square:

a. 16x2 + 64x - 80 b, a2 + 8a + 1

The student will factor each of the
given polynomials by any method. 75
Sample item: Factor by any method:

a. 16xt - y8 b. x° + x2 +x +1

The student will perform the given
operation and simplify the given rational
integral algebraic expressions.

70
Sample item: Simplify the following:

‘ 1 b a /b
a., 1L + b. 2
1 + _]; a-% v b-% ! &

X
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UNIT IV

EQUATIONS AND INEQUALITIES

The solving of ecquations and inequalities is one of |
the more important tasks in the study of clementary alge- . ‘%
bra. Many applications of mathematics to other fields | -
are based on the concept of f£inding or interpreting & |
single variable in terms of other known parameters. All
'béhaviors will be performed‘dnder test conditions: in

class, without open books or notes, and all work_is to be

shown without scratch paper.

1 Goal: The student will be able to solve linear
equations and applications involving

1inear equations.

4 Objective: 1. The student will solve a list of lin-

; ear equations in one variable. : a5

4

i ' Sample item: Give the solution set §

5 : for each of the following equations: 5
a, 6x + 3 = & | :

b. 2/(k-x) = 1/(2x-8) 1

: Objective: 2. Given a 1ist of formulas, the student
3 will solve each for the indicated
variable in terms of the other variables.
85

X Sample item: Solve for the.indicated g
3 ‘ variable in terms of the remaining vari-
: ’ sbles in the following equations:

f s. p = 2(L +w) forl ¥
y b. F = (9/5)C + 32 for C H




Objective: 3.

Objective: &,

Objective: 5.

Objective: 6.

Given an application (word problem),
tha student will translate the problem
nto mathematical syubols 1uvolv1ng

a linear equatlon.

56

Sample item: Translate the £ollowing

problem into mathematical sywbols. Do

not sclve the problems.

a, If a car travels 18 miles on a gallon
of gas, how far will & $1.00 purchase
tal:e him 1if one gallon costs 32¢7?

Given . application, the student will

solve for the unli.osm variable. 6
0

Sample iczm: Solve the following problem:

The sum of thé dizlcs of a 2-digit

runber %3 13, the difference equals 5.

Wrat is the numc(xf

IT Goal: The student will be able to use the quadra-
ic forrula to solve cquadratic equatlons and
applicetions involving quadratic ecquations.

The student will indicate for a given
list of quadratic equations vhether cach
ecuation has a doublc root, two real
solutions, or no real solutions.

' 90
Sample ijvem: Indicate vhethzr the
following equations have a double oot
two unjique real *oots, or no reé&l rurLJ:
a. Zx* + 8x -3 =0

b, x = ~l“
lex

Given a list of quadratic equationms,
the student will solve each by using
the quadratic formula.

85
Sample item: Solwve the following by
using tiwe quadratic formula:
a, x4 + &x « 7 =0

e AT




¢ mlly caoder
*

Objective: 7. Given applications involving :. quad- L
L ] ratic equation, the student will solve '
. = each by using the quadratic formula. 60 ’
‘ Sample item: The product of two conse- g
cutive integers is 8. Show that no X

solution is possible. .

T ———

III Coal: The student will be able to solve miscel-
laneous equations in one variable by expo-
nential manipulations or transformations.

-
B N T 2 g T -

SRS I 1 W

. Objiective: 8. Given a list of equations in one vari-
/ able, the student will find the solution
set of each by using a suitable exponen-
tial nanipulation or transformation. ,
0

» : Sample item: Give the solution set for
- . each of the following: '
| a. Vix+3 - /x-3 = 3

b. YSx2 = 2 '

c. yH-12y2+ 32 = 0

ros e, peTeen WS T g
AR e

.

= IV Goal: The student will be able to solve inequalities
' in one variable and graph the solution set.

Objective: 9. Given a list of linear inequalities,
the student will solve ecach and sketch -

- T the graph of the solution set. 8 :

;! ‘ 0 ‘

S . Sample item: Indicate and graph the i

b solution set to each of the f£ollowing:

e a. 2x + 37 -

‘- 1 b. 3(xth) 27(5-x)

Objective: 10: Given a list of linear inequalities

involving absolute values, the student |
will solve each and sketch the giraph -
of the solution set, .

80 3
Sample item: Indicate and graph the 3
solution set to each of the following: i

; { - a. Ix+2]<3 .
) b. 13-x|>2

4




Objective: 1l:

Objective: 12:

o e s

Given a list of quadratic inequalities,
the student will solve each and sketch
the graph of the solution set. .
Sample item: Cive the solution set
and sketch the graph of the sclution
set for ecach of the following:

a.x2+x-6>0
b. x2 - 72 + 6<0

Given a list of inequalities involving
rational integral algebraic expressions,
the student will solwve cach and sketch
the graph of the solution set. %0

Sample item: Give the solution set
and sketch the graph of the solution
set for each o the following:

a.£22
X

b, XtL
x+3zu
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UNIT V §T

f FUNCTIONS ARD GRAPHS |

' Correspondences between sets and mathematical |
{w'? pictures that represent these correspondences are important /i
; ; concepts which tie classroom mathematics to the world C
; z outside the closed educational environment., Basic proper-

g ties of functions and graphs are studied in this unit. All

- 'behaviors will be performed under test conditions: in

] class, without open books or notes, and all work is to . :

i be shown without scratch paper. ’
B I Goal: The student will understand the following

: terms: function, domain, range, even amd

J odd function, independent variable, depen-

. dent variable.
§ ; , Objective: 1. The student will define terms from the
E 1 above list.
: 100
; Sample item: Define the term function. ;
= Objective: 2, The student will give the domain and |
f | range of a given list of functions.
5 - 85
E Sample item: Give the domain and range
f | of the fol#owi?g functions:
. a, £f(x) = |l=x - 1 -
b. g(x) = Ik I =
] Objective: 3. The student will distinguish even and TS
1 odd functions. 3 .
E Sample item: UWrite " g

3 E if the function is even
= 0 if the function is odd ]
N if the function is neither even or odd: 2

'3 a. £(x) = x2 - xt =_1 3
] b. gx) x+L i ]

kAt AR i




II Goal: The student will be able to graph functions

cennaRmanRg

Objective: 4.

Objective:

Ob jective:

Goal : The
' the

Objective: 8.

of one 2nd two variables.

e students will define terms f£rom the
following list: graph, increasing,
decreasing, strictly increasing, strict-
1y decreasing, maximum (ninimum) value,

cencluded region.
100

Sample item: Define what it means for

o function to be strictly increasing
and give an example of one.

The student will graph a given list of
relations and sets.
75

Sample item: Graph the following:
a. $ = {(x,y): y>x}
b. S = {Ce,y): Ixl=2%

mhe student will sketch the graphsof a
given list of functions of ome variableéo
Sample item: Sketch the graphs of the
following:

a. £(x) =Ixl

b, £(x) = 3x + 7

The student will sketch the graphs of
a given list of functions of two
variables. '

70
Sample item: Sketch the graphs of the
following cquations: '
a.xy+y=]_
b, 2xy = X% + X

student will understand the equation of
circle and the distance formula.

The student will use the distance formula
to show given points are vertices of
certain geometrical figures.

70
Sample item: Show that the points
(L,2), (7,2), and (4,9) are vertices
of an isosceles triangle.

-
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Objective: 9. The student will find the equation of
a circle given certain cond?tions.

. / Sample item: Find the equation of the
' circle with center at (3,3) and tangent
to both axes.

70 A
t
:

; Objective: 10. Given the equation of a circle, the

4 student wmll find the center and radius
of the circle.

70 TN

Sample item: Find the center and radius
of the ciréle given by the equation

%2 +y2 + 4x +2=0. i

%;(E , IV Goal: The student will be able to graph quadratie
b equations.

.Objective: 11. The student will graph a ngen quadra-
L tic equation and find the xulntercepts,
N y=-intercepts, and vertex,
E 70

Sarple 1tem- Graph the equation

y = (x+2)2 and give the x-intercepts,
y-intercepts, and vertex. State
whether the vertex is a maximurn, mini-
mum, or neither.

e r vy e gy

i A

sy

V Goal: The student will understand the concept of
variation.

i

Objective: 12, The student will define terms taken . g
from the following list: constant of
variation, dlrectly proportional,

inversely proportional. | - 8

100
oample item: Define what it means
for one variable to vary inversely
proportional to another.
Objective: 13. The student will solve applications
of problems involving variatiom.
66

Sample item: If the area of a circle
varies directly proportlonal to the
squarc of the rudlua, what is the
constant of proportionality?
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VI Goal: The studcnt will understand the concepts
of composite and inverse functions.

Obdective: 14. Given two functions, £ and g, the
) v L ~ ) )

student will form £ g and g £,_and

indicate whether or not g = £-1,

70

Sample item: If £(x) = 2x and )
g(x) =.x + L, £ind £ g and g £; does i

Objective: 15: Given a function £, the student will
find the inverse function of £.
66
Sample item: Find the inverse function |
of £(x) = 3x - 1 and specify the domain
and ranre for which £-+(£(x)) = x,
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UNIT VI

\

SYSTEMS OF EQUATIONS AN INEQUALITIES

The concept of a solution for a given equation can

be generalized to finding the solution set for more than

- one equation in more than one unknown. This unit inves-

tigates methods of solving systems of equations and also

discussas graphing techniques with respect to the.solution
of a system of inequalities. Unless otherwise noted, all
behaviors will be performed under test conditions: in
class, without open books or notes, and all work is to be

shown without scratch paper.

I Goal: The student will be able to apply the
substitution method to solve systems of -
equations.

Objective: 1. The student will use the method of
‘ substitution to find a solution set
for given systems of equations.

75
Sample item: PFind the solution set ‘
for the following system:

x2 + y 0

1
X+y L

Objective: 2. The student will show that if P and q
are two equations in x and y, if
sp = {(x]_aY‘_L)} ’ Sq = .{(xg,}'_»z)i are the
solution sets to p and q respectively,
and if S is the solution set to the
system {p,qf, then S = SpN Sq.

66
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II Goal: The student will be able to solve systems f;
of linear equations in more than two b

variables. : | ' i

Objective: 3. The student will solve a system of two o

« equations in two unknowns by the P
reduction of simultaneous equations. ??

20 5

Sample item: Solve A

x +y =10 %

M X

: X -y = 6 :

by reducing the simultaneous equations. o

- Objective: 4. The student will find the solution set %;
: of a system of n lincar equations in %
m unknowns by reducing simultaneous ?

equations or by the substitution method, :

where n = 2,3,4, and m = 2,3,h. . %

70 £

Semple item: - Give the solution set of %

the following system: . ks

X+y +2=2 K

2x +3y -2z =9
x+2z=0 .,

Objective: 5. The student will use matrix methods to é
find the solution set of a system of 3

linear equations. | g

70 E:

Sample item: Use matrix methods to solve '

X -y + 2= =10 G

x +2y -3z = 27

2% +y =22 = 23 . }

III Goal: The student will understand the following

concepts and be able to apply them to solve
systems of linear equations: determinant,
minor, cofactor, and Cramer's rule.

Objective: 6. The student will £ind the determinants g
of a given list of matrices by expanding k:
by minors. o

Lt 75 3
Sample item: Find det A by expanding X

by minors: - X s
: 1 2 3 ‘ |
A=10 1 2 i

L3 -1 . %_
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7. The student will show various proper-

Objective:
ties of determinants by evaluating 3
determinants in equations or expressions. i
75 :
Sample item: If _ - .
a2 213 a1 a7 231 f
- - :
A= |ay 855 83l A = |2 f22 32| {
% 231 232 @33 a)3 423 233
? & . - L ‘ o - 3
i show that det A = det A. ,
' i

Objective: 8. The student will use Cramer's rule to
solve a given system of linear equations. :

L :‘iem

Objective: 9. Given a system of inequalities, not j
necessarily linear, the student will indi- ,
‘ cate the solution set by sketching the
. graph of the system. 8
S o 0
Sample item: Indicate the soluticn set
of the following system by sketching
the graph of the inequalities and shading
heavily the solution set:
x +yY<2
x2 + y2€25

i 80 %
t Sample item: Use Cramer's rule to solve ‘
E« 4 x + 2y + 3z =2 t
T 2% + Ly + 2z = -1 :
. | X + 2y - 2z = 5, :
i? 1 IV Goal: The student will be able to solve a system ;
§ 4 4 of inequalities. | 5

N
K
‘3
¥ -
k.
A
g
¥
.
B
*

Objective: 10. At home with open books and notes the
student will solve a linear programming
application of solving systems of linear
inequalities. | :

50

e e i
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UNIT VII ¢

POLYNOMIALS h

The theory of polynomials is generalized beyond the g
quadratic to a polynomial of arbitrary degree, and factori- %
zation and root extraction is discussed for an arbitrary 'gj
polynomial. All behaviors will be performed under test ii
conditions: in class, without open book ¢ notes, and gﬁ
'

all work is to be shown without scratch paper.

| : I Goal: The student will demonstrate the algebraic |
properties of polynomieals., .
Objective: 1. Given two polynomials, £(x) and g(x),
the student will form and give the
degree of £(x) + g(x) and £(x)g(x).

Sample item: If £(x) = x2 + 2x + 3 ;
- and g(x) = x - 1, form £(x) + g(x) and |
f(x)g(x) and give the degree of each. - 4

Objective: 2. The student will prove algebraic
properties which hold for F x .

66
Sample items:
a. Show F[x] is associative with respect . )
to both addition agd multiplication. 4
b. Show that £(x) = %% has no multipli-
cative inverse in F[x].

1 .
L IT Goal: - The student will understand and be able to
| apply properties of division to F(x]. :

Objective: 3. The student will form quotients of
- . polynomials by long division and synthe-
| tic division.

' 80 |
Sample item: If £(x) = x3 - 3x2 + &4 i
and g(x) = x - 3, find £(x)/g(x) by . b
both long division and synthetic division. :g

i b

§ | !
ERIC

ull Text Provic ERIC A T ah Gt i) i SOV _y I’ .
huiati - TR - 4 k2 3 N il * e g kiS4 it g - g o
[SAbEA Ak L s - oS e 3y o (8 TRty ) )
3 dels s s s e e e N R e e et [ it g g k0 g i e R e A e e

. . TR LA 3 e "Dx;.‘%' e




Objective: 4. The student will use the remainder and
factor theorems to show whether f£(c¢),
for some given ¢, is a root of £(x).

. 80
Sample item: If £(x) = %3 - 3x2 + &4,
is ¥ = 2 a root? Prove your result, i.e.
don't just substitute into the edquationm.

P e e

III Goal: The student will understand principles of
factorizaﬁion theory.

Objective: 5. Given roots of a polynomial, the student
will exhibit that polymomial. ]
80 '

Sample item: Find the polynomial whosie
roots are l-i and l+i. .

 Objective: 6. The student will find the zeroes of a
given polynomial and state the multi-
plicity of each root.

. 75
Sample item: Find the zeroes of
f(x) = xt=- 1 and state the multiplicity
of each root.

Objective: 7. The student will find rational roots of
a polynomial with integral coefficients.

75
Sagple item: Find the roots of
6x -x-lo
IV Goal: The student will understand the basic concepts

of complex numbers.

Objective: 8. The student will be atle to add, subtract,
multiply, and divide complex numbers.

3 ‘ 90
] Sample item: Evaluate (l+i)/(1-1).

Objective: 9. The student will be able to show any of
the following properties: .

a, Z+w = Z+w

b. Zw=2zW

c. 2 = 2 1ff =z is real

d. zt = 2 for all n N 90

Objective: 10. The student will show that if £(z) = o,
then £(z2) = 0.

75
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UNIT O3 REVIEW OF PREREQUIS ITE MATHEMATICS

This unit will consider inequalities, set theory as applied to
intervals, absolute values, coordinate systems, the distance for-

mula and a review of trigonometry.

ObJjectives

I. Goaly The student will know the definitions of< , ™ ,= ,=
and be able to glve geomeiric interpretations of them.

Objective: 1, Taking “positive number" as undefined, the
atudent will, in five minutes, with no refer-
ences, define with 100% accuracy the above
symbols,. :

2, Given five simultancous Iinear inequalltles,
the student will, in two minutes, with no
references, graph the solutions of at least
four on number lines (i,e,, "x-axes"), each

et & Item: ~(Closed b )

3 Sample Tes em3 losed book, one minute,

| Graph all solutions of «7< x= 1,

II, Goalt The student will be able t5 solve polynomlal and other
rationsl inequalities,

Objective: 3, Given a factored polynomial, the student
will, in five minutes, with no referencoes,
draw a schematic graph (indicating all zeros
:?d ?11 points at which the polynomial ie posie
1ve).
Sample Test Item: (Closed bogk, five ginutos.)

Graph schematically: (x = 2)2(x =k 3)?(x =+ 6) >0,
1iTe Bkt - o et Glvenld polynomial or-othei.ratitnallnequality, ]
ol bihe studeht willy in fivelminutes, with no ref- i

n i ences, solve algebralcally for all solutionms,
5 U. with 80% accuracy.

t
ismie L ERY s oy g7 g
(b) (x = 2)%(x <} a)5
) & 2 3 > 0 o
(x =p 6)

III, Goalt The student will kmow basic terminology of set theory
) and be able to apply it to intervals.




AT AR S s T T T T A AT R e e TR Wt T g M ey

Objoctives 5. Given A= ix3 X @ -2}, B= {x1 «10=< x=< 5},

. the student will, in five minutes, wlth no
references, (a) define A in words, (b) define
A B in either words or symbols, {(c) defins A B
in either words or symbols, with 80% accuracy.

] 6, In set theory symbols, the student will, in
b five_minutes, with no references, define (a,b),
' ‘ ta’b]‘ L‘.b)!o (a. » ‘a.m)l ("‘x).a.). .m-,.

; (-“50!.-(-”%‘). as they apply to intervals,
b | with 80% accuracy,

IVe Goal: The student will know and be able to apply the defle
nition of the sbsolute wvalue of a numbor,

Objectivet 7. The student will, in one minute, with no ref-
erences, bo able to define lal , with 100% accuracy.

8. Given an equation or inoquallty involving
absolute valuos, the student will, in one
minute, with no references, rewrite squivalent
inequalities (or equations) which do not ine
volve absolute values, with 100% acocuracy.

S ample Test Item: (Closed book, one minute,)
Rewrite 1x = 31 = 2 wlthout using absolute values.
9¢ Given an inequality involving absolute values,

the student will, in one minute, with no ref-
erences, indicate all solutions on a number line.

¢ ample Test ITtem: (Closed book, one minute.)
Graph all of the solutions of ix = 31 < 2,

Vo Goalt The student will be able to valldate the use of one=
and two=dimensional rectangular coordinate systems,

Objectives 10, ‘he student will, in five minutes, with no
references, explain in 50 words or less why
the x=axis is a model for the real numbers and
why the xy-plane is a model for the set of
all real number palirs, with 75% accuracy.

VI, Goal: The student will be able to graph efficiently equations
wherein y is expressed in terms of X,

Objective: 1l. Given an equation with y expressed in terms of
x, the student will determine, in flve minutes,
with no references, for what values of x y 1is
not defined, with 803 aCCUracy.
Sample Test Item: (Closed book, five minutes.)
or what values of x is y not defined? y = VvE = x.

& 12, Given an equation with y expressed in terms of
2 X, the student will, in five minutes, with no
references, determine the xe« and ye-intercepts
of the graph, with 80% accuracy.

Sgmple Test Item: (Closed book, five minutes.)

Find the x=- snd y=intercepts of y= -\/’l: - xzo




Obiectives 13, Glven an equation with y expressed Iln terms of x,
the student will, in two minutes, with no rofe
erences, determine whether or not there is sym-
metry about the y-a?%a. wéﬁ% 100%taccu§ac{. )
Sample Test Item: lose 00k, two minutes,

Is the graph of y= ”\/E = x2 symetric about
the y-axlis?

VII, (oal: The student will lkmow and be able to both derive and
uge the distance formula,

Objoctive: 1le The student will, in five minutes, wlth no
references, state with 1007 accuracy snd derive
with 80% accuracy the distance formula,

15¢ The student will, in five minutea, with no ref=
erences, compute the distances between three
pairs of points in the xy-plane, with 80%
ACCUracy. :
S gmple Test Items (Closed boolk, five minutes,)
#ind the dlstance (a) between (=5,2) and (=3,=6),
(b) between (1l,=7) and (x,y), and (c) between
(cos A, sin A) and (cosB, sin B),

)
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VIII, Goal:t The student will be able to cuaracterlze given circles
with equations,

Objective: 16, Given a circle, the student will, in two minutes,
with no references, determine an equetion
characterizing it, with accuracy in all detall,
except posslible arithmet'ec errors,

Sample Test Items (Clesed book, two minutes.)
Wr?%e an equation of the cilrcle witn center
(=3,7) and radius li.

17 Given an efuation of a2 cirele, the student will,
in five minuvtes, with no references, determine
the center and radius, with no errors other than
in aritmet'lc.
Sample Test Item: (Closed book, five minutes,)
Find the center and radius of th«: circle determinsd
by x2 alm Y2 @ lix == 6y = 3 = 0,

IXe Goalt The student will be able to define trigonometric functions
in terms of coordinates and give analytic derivations of |
basilc identities, :

Cbjective: 18, The student will, in five minutes, with no refe=
erences, define five of the trigonomet§ic funce

tions, with at least 80% accuracy.

19¢ The student will, in 20 minutes at most, with no
references, derive one of the standard trigonoe
metric identities, with 80% accuracy. |
Sample Test Item: (Closed book, 20 minutes.)
Derive the formula for cos(A = B),




UNIT 13 TFUNCTIONS

This unit will consider definition of "pelntion," the definition of

"eunction," types of functions, graphs ol functions, technlques of

grephing, combinations of functions and their graphse

Objectives

I, Goal: The student will ymow what o "pelotion™ is, in the mathee
maticel sense,

in three minutes, with no vef-

Objective: le The student wlll'
i 'relation, " with 100/ sccuracye

erences, define

2, The student will, in two minutes, with no refers
ences, give an example of a relation, with 100%

! accuracys

F IX. Goal: The student will know and be sble to apply the definition
of "function,"

Objective: 3¢ The student willﬁ in three minutes, with no refe
erences, define "function,™ with 100» aceuracye

e Given a list of five functions, the student will,
in five minutes, with no references, determine
whether or not each ks a function, with at least
four correct determinations,

III, Goal: The student will know and be able to apply the definitions
of "constant," ”9olynom1a1," "pational," "algebraic,™ and

"transcendental,”" as applied to functlons.

Objective: 5. The student will, in five minutes, with no refere
ences, define four of the above listed terms,

6, In five minutes, with no refercnces, the atudent
will give examples of each of the following, with

100% accuracye

(a)
(b) A nonconstant polynomial,.

A constant function.

(¢) A rationsl function which is not a polynomiale f

(d) An algebraie functlion which is not a rational
funetion.




IV, Goals

Oblgectiv% 7.

8.

%e

10,

The student will be able to graph snd analyze algebrsic
functions,

Given four lineer functlions, the student will,
in five minutes and with no references, detere
mine the slope and yeintercept of at least
three,

Seample Test Item: (Closed book, five minutes,)
I'ind the slope and yeintercept of sach of at
least three of the Tollowing:

() y=3x = 16; (b) ‘L.-%"“ = = U3
X =

- D)3 d) - ==10
(¢) y=5 ( %, ;§

Given five linear functions, the student will,
in five minutes, with no references, graph at

least four correctly,

Semple Test Item: (Closed book, five minutes,)
raph the following:

(0) 2x =« 5y » 10=0; (b) _. :9;
) 8 «2y=3;3 (a -V al3
(c 2y =33 (4d) % % |
(e) X -l 8120
y -

Given five linear functions, the student will, in
five minutes, with no references, select (a) two
that have parsllel graphs, (b) two that have
perpendicular graphs, both with 100% accuracye
Sample Test Item: (Closed book, five minutes,)
Select from thge following linear functions two
that have

(a) parallel graphs, (b) perpendicular graphs:
(L) y=23x =65 (11) 2x = 6y - 3 =0;

(111) Sx =2y « 1; (iv) 6x = 2y =9;

(v) x = 3y « 3=0,

Given descriptions of flve lines, the student
will, in 15 minutes, with no reoforences, determine
the equations of at least four,

S gmple Test Item: (Closed book, 15 minutes.)
ind equations of

at least four of the following
lines: |

(a) through ( = 2, 3) and ( 7, 8);

I e T T i LTINS ¢
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(b) through (0, 9) end of slope % H

(¢) through (=li, 2) and parallel to y_3x = L 3

(d) through (3, - 1) and perpendicular to

Y ;-;‘tx - 5 ’
(e) with x- and y= intercepts 3 and = L, respec-
tively.

11, Given a polynomisl function, the student will dis=
cern at sight, with no pefercnces, the genoeral
configuration of lts graph (uhether its shape is
pesically that of a U or tha’s of en 8, and whether

the U or & is pointing up or down).
(Closed book, two minutes.)

S araple Test Item:
Slce%ch the general configuration of the graphs of
- epch of the following:

(2) ¥ -2x® - (Lowsr powers of Xx);

5 10
(b) y_5% , e0ees (c) y’_%_x

X - gqenee

(d) v.- 1000?‘15 - osce} () ¥ 1
= | 1600

12, Given a rationel function, the student will, in 10
minutes, with no references, graph 1t, noting eny
agymptotes, intercepts and symmetry, as well as do-

maln of definition, with at lcast 0/ accuracye
(Closed book, 10 minutes.)

& araple Test Itens
Graph the following, noting any asymptotes, inter-
cepts, symmetry, as well as the domain of definitions

el
R 1)

V. Goali The student will know the definitions of varlcus combinations
of functions and their implicetlons on graphinge |

Ob jective: 13, Given functions fs R Rand gt R R, the student

will, in five minutes, with no references, define
(a) f8, (b) £ =8 (c) £/gs (d) f,8 with
90% accuracyes

1li. Given three combinations of functlons, the student
will, in 10 minutes, with ne references, graph at
least two correctly.
o ample Test Item: (Closed bock, 10 ninutes.)
U%rreeﬁy graph et least two of the following,
given the graph of ¥ sin x:
(a) vy _ x=s8inx; (b) y_ sin (1)3

\*)

(e) ysx'smx.
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VI, Gogl: The student will be able to define, recognize, graph and
determine conic sections (i.e., quadratic relations).

Objcctive: 15, Given a particular conlc section, the student
will, in three minutes, with no references, de=

fine 1t with 100% accuracye

16, Civen five quadratic relations, the student
will, in five minutes, with no references, iden-
tify what kind of conlc section each is, with

807% accuracy. ,
Sample Test ltem: {(Closed book, five minutes.)
Tdeniffy each of the following conles:
2 |
(0) 22 =3° _1; (b) (y=3)2==12(x = 6);
16 2 ‘
() ly = 5)2 = (x = 3)° =163

(a) _zl_c_z_ -~ iy 3u1)2 13 (o) =2 -y2=0,

17. Given five quadratic relations, the student will,
in 20 minutes, with no references, graph at least

four correctly.
¢ ample Test Item: (Closed book, 20 minutes,)
Graph et Jeast four df the following:

(a) 25x2 « 16y° = 1k

(b) }'2-1&.61'-63 zo;
(¢) (y = 5’2 - (x = 3)2 = 163

(d) _Jé - -1 e =13
(e) ‘
x2 o y2 a0,

18, Given threc nondegensrate conlec asectlons, with
foel and vertices (or equivalent conditions)
specified, the student will, in 15 minutes, with
no references, write equations for two, with not
more than one srithmetic error in each equation.

S ample Test Item: (Closed book, 15 minutes.)
Der%ve equations for at least two of the following:
(a) the parabola with focus ( =2, li), directrix

T =X = 23

(b) the ellipse with foci (2, = 1), vertices
(2’ - 5);
+¢

(¢) the hyperbols with asymptotes 2y =< X,
vertices ( = 5, 0)e
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UNIT 28  LIMITS AND CONTINUITY

This it will econsider the definitions of both finlte and Jinfinite
limits, theorems on limlts of sums, products and quotients, the
-definition of continulty and 1ts graphleal inteypretation,

Objectives

I, Goal: The student wlll know and be able to apply the definition
of "limit," both finite and infinite.

Ubjective: 1. The student will, in three minutes, with no refe= ?
erences, define "finite limit," with 80% accuracy. ¥

2. The student will, iIn three minutes, with no ref-
erences, define "infinite 1limit," with 80% acoure

acCY e

)/ 3¢ UGiven a function thet "obviously approaches at
: certain 1limit at a certsin point,* the student
will, in 10 minutes, with no references, prove
that the function apnroaches the limit, using § =¢
f technique, with 70% accuracy, \ .
1 Sample Test Item: (Closed book, 10 minutes,)
: Using § end €, prove that lim x€ = L,

3 x —»2

4 e The student will, in two minutes, with no refere
: . ences, give an example of a funchbion that dces not
f have a limit at some point, with 100% accuracye

I, Gogl: The student will be able to stnte, prove snd use theorems
on linmits of sums, products end guotients,

Objective: 5. The student will, in two minutes, with no referen ces,
state a specified 1imit theorem with 90% accuracy.
Sample Test Item: (Closed book, two minutes.)
itate the theorem concerning the limit of a sum of
two functions,

6. The student will, in 10 minutes, with no references,
prove a specified 1limit theorem, with 75% accuracye

7« Given a mathematical statement involving limits,
the student will in one nminute, with no referfences,
cits the 1limit thsorem which justifies it. 2100%
accuracCye )
Sample Test Item: (Closed book, one minute,)
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If x>2 and y-»3 ag t->16, why does xy> 6 as t- 16%

Goal: The student will be able to define gnd interp=nt graphlcally
Yecontinuity."

ObJjective:

8.

9

10.

11,

The student will, in two minutes, with no refer=
ences, define "f is continuous at x ," with
100% aceuraey.

Given a function £ and a point x , the student
will, in 10 minutes, with no refsrences, g%gxg
(using$ =¢ ) that f is continucus at x , with
80% accuracye.

S smple Tegt Item: (Closed book, 10 minutes,)
Prove: I(x)= gx = 3 1s continuous at x= 2.
Given o function £ undefined at a certain point
x , continuous at all other points, the student
will, in 10 minutes, with no references, determine
how to define f at x 80 that £ 1ls continuous
at x + If he canl't carry out the computations,
he will at least outline a method for making the
determination.

Sample Test Item: (Closed book, 10 minutes,)
The function defined by the following equation
is continuous for all real x excdpt x 2, at
which point it is undefined, Determine a defie

nition of the function =t x 2 which §enders the
funetion continuous for all x. y_ X2 =8

X

The studsnt will, in two minutea, with no refere
ences, sketch a discontinuous funection, indica=-
ting an for whiecix no appropriate c¢an be found.
100% anccuracye.




UNIT 3: DERIVATIVES

This unit considers the definition and application of "derivative™
(applications to tangent lines, extrems, velocity), continulty of n
d.fferentiable function, differentiation formulas for algeb®ale
functions, implicit differentiation, higher derivatives, partial
differentiation and antiedifferentiation,

Objectives

I, Goal: The atudent will be able to define, derive, compute and
apprly the definition of derivatlive,

ObJjective: 1, The student #ill, in two minutes, with no refere
ences, define "the derivative of £ at x ," with

90% accuracye.

2¢ Given a list of 10 elementary algebrsic functions,
the student will, in five minutes, with no refere
ences, compute the derivative of each, with at
least 90% accuracy.
%gmple,Ta!t Item: (Closed book, five minutes.)
ompute the derivatives of at lesst nine of the
followings

(a) ¥ =x% (b) y=3; (6) y_13
X

@ 7 -523 (0) 7 =lx =2
Xw3

(£) 7 =(x> = 16x° @ 1)(x° = 13x « 2)3

() vy =3 (h) ¥ =\53x23
(1) y=03 () ya 7.

3¢ Given a basic theorem on differentiation, the
student will, in 10 minutes, with no refsrences,
prove i, with 75% accuracy,

g e Test Item: (Closed book, 10 minutes,)
rove ? -3y Vau .
F E@_u Tu gy

e Given a problem involving tangent lines, extrems,
or velocity, the student will, in 10 minutes, with
no references, outline a method 4f proof, with
100% acocurscy.




s ample Test Item: (Closed book, 10 minutese)
a?miﬁezring 1t as a minimum problem, derive a
rormula for the distance from the point (x ,v )
to the line determined by Axw= By« C= O,

5, Given a problem of the type 1n ., the student
will, in 10 minutes, wlth no refsrences, carry
out the computatlions, with no erxrors other than
one or two in arithmetic,

I, Goalt The atudent wlll know that a function differentlable at a
point is also continuous at that polnt,

Objectives 6. The student will, in 10 minutes, with no refere
) ences, prove that a function dif‘rerentiable at a

goint is also continuous at that point, with
0% accuracye

7. The student will, in 2 minutes, with no references,
sketoh the graph of a function that is continuous,
but not differentiasble, with 100% accuracye

III, Goal: The student will be able to differentiate implieitly.

Objectivet 8, Given an implicitly defined algebrale function,
’ the student will, In five minutes, with no refer=

ences, and with at most two errors in arithmetio
and/or algebra, compute the derivative of the
function at a specific point,

S%ﬁle Teit Item: (Closed book, five minutes,)
¥y Xy- = xay - XB‘.“.‘ 6.

‘* IV, Goal; The student will know how to compute higher derivatives and
apply them to grzph analysis.

Oblective:; 9. Given a function, the student will, in five miautes,
with no references snd no errors other then in
arithmetic, compute the third derivative.

S ample Test Item: (Closed book, five utes.)

fj mpute the third derivapive of ¥ = 16xc = .}

: ' X

" 10. Given a function and a point, the student will,
in 10 minutes, with no references, prove that the

graph is concave downward at the point, with

90% acocuracy.
Sample Test Itam: (Closed book, 10 minutes.)

Prove: y = (X ls concave downward at x=1,

Ve Goali; The student will know the notation of partial differentia-
tion and be able to compute simple partial derivativese

Objectivej 1l. Given a function of two variables, the atudent
will, in five minutes, with no references, compute
the partial derivative with respect to one of the
variasbles, with 90% accuracye
Sampls Test Item: (Closed book, five minutes.)
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VI, Goali The student will know what en antiderivative is and be
able to compute one, as well as apply ent lderivativea to
motion problems, .,

Objectizez 12.

13.

1.

Given e polynomial function, tho student will,
in two minutes, with no references, compute an
antiderivative, with 90/ accuracy.

%.gmzl.%&m__%ﬁi (Closed book, two nﬁ.nateg.é !
mpute an antiderivative of y_-x~ = hx £ x "6""1':1(

Given a motion problem, the student will, in

five minutes, with no ref'ersnces, outline a method

of solution, with 100% acouracye

Semple Test Item: (Closed book, five minutes.)
t1ind a method of solution of the following

problems

A mathemnatics professor's car goes through a red
traffic light at LS miles per hour and continues
along the stralght street at the same speeds A
police car, manned by a drop=out from the pro=
fosgor's calculus course, leaves the light in
eager pursuit two seconds later, starting fron
at rest snd accelerating at nine feet per second
per second. How far down the straizht street
from the traffic light does the policeman overe
take the professor?

Given the motion problem in 13, the student will,
in five minutes, with no references, carry out
the computations, making no more than two errors
in aritmetic,




UNIT §¥s REVIEW

This wnit considers technlaues of solving word problems, mathematical
proofs and the place of analytio geometry and calculus in the history
of nmethematics,

Objectives

I, foalt The student will broaden his repertolre of problem=-solving
technlques.

Objective: 1. Given a 1ist of five word problems involving two
or more concepts from this course, the etudent
will, in one hour, with no references, outline
the solutions of at leasst three,

S gmple Word Probiem: (Closed bock, one hour, ;

! A Msniacal Drop=out ceught a professor, and is

- | laughing hysterically as he lowers the professoXr,
bound and gagged, slowly into a cylindrical tank
(radius of the circular bottoms six feet) partially
f111ed with hydrochloric acid. If he's lowering
the professor in a verticel position st the rate
of half a foot a second, h is the depth of the
acid at the side of the tank when the lowest ex=
tremity of the professor is X feet bolow the
surface, and C¢x) is the crossesectional area of
the professor at the surface at this time, find
an expression for the rate of change of hoe

II, Goal: The student will perfect his ability to analyze, syntheslize
and evaluate proofs.

Objective: 2. Analysis! Given a proof from the course textbook
of a theorem from elementary differential calculusy

that involves three or more implications, the ]
student will in 10 minutes, with no references 4
other than the text, identify at loast three impli=
cations, specifying for each the hypothesis and
conclusion, these latter two with at least

i completeness,

i Sggg%e Tegt Item: (Open book, 10 minutes.)

- proof of the MeansValue Theorem on pages

! 210=2)1 of the textinidantify at least three ime

plications, specifying for each the hypothesis and
conclusion,




3, Synthesis: Given (without proof) an established
theorem of elementary differential caloulus, the
proof of which is nct included in the course
textbook, the student will in 20 minutes, with the
textbook as his only reference, write a proof of
the theorem in which 80% of his implications are
logically correct, assuming «ll rosults stated in ;
the course textbook, ]
Sample Tesd Item: (Open book, 20 minutes.)

rove the follow theorem: If f£.1s differen= ﬁ
tiable when a x s With £ (x) =0 for gll _x !
end £4(x ) 0 for a certain x, , and a x; X, ?

x3D , then £(x,) " fix,)e

he Iwvaluation: Given a fellow student?s paper
wiritten in hopede=for attalnment of objective e
above, the student will, with the course texte
book us his only reference, ascertain in 30 m ne
utes with at least 90% accuracy, whether or not
:?e fellow student has Indesd attained the objeec-
VO

Sample Test Item: (Open book, 30 minutes,)

(Hiven a fellow student's proposed proecf ¢f the

. theorem in e, determine if his chain of implica-
tions eg lead to the conclusion of the theo rem

and if or more of his implications are logles"
ally correct,

III. Gogl: The student wlll broaden his knowledge of the historical
aspects of calculus,

Objective: 5, (Given a list of three problems of ealoulus and
anplytic geometry, the student will, in five nmine
utes, with no references, place at least four of
them in the century in which they were firsg solved,
sﬁmy Teat Item: (Closed book, one minute,)

1 what century wss the problem of area under a

1 parabola first solved? ¥3rd BeCep 6th A.De, llith

] AeDey 19th Ae¢Dry, OX ZOth. A.D,)

i 6e The student will, in two ninutes, with no references, |

] list three mathematicians who have attained the :

? eminence in mathemptics that Einstein attained in
physiocs, with errors in name-spelling permicsible.
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Tha toxtbook for this courso is Calculus by Walter

Loeighton, published by Allyn and Bacon, Inc., 1988.

Bohavioral Objectives

In tho Toilowing, gonoral styloes of functions aro
givon bocauso of tho impossibility of dosignating all
possiblo funetions, indood evon of the infinito number
of gonoral functions.

I. Tho Dorivative of a Eﬁnction
1. The C¢oncept of a Function

Given a function of the stylo £O)= XA tho

gtudent will computo tho*wﬁnuyﬂuofbr the givon

constant b,

2. Tho Graph of a Function A

Given o function of tho style ¥(X)= y2_q tho

Rt s hetly

studont will dkoteh the graph of tho function.
3. Limits
X
Given a function of the style SLON= ,(i'"'_,_" the

studont will compute the limit value of the function

B e il

as K approaches some constant value as a limit.

1 4, Tho Derivative
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3%
Givon a function of the stylo LOO= Y tho

studont will computo the dorivatlve of the function
without tho aid of thoorens, using tho dofinition of
tho dorivativo only.

zates and Veloeitios

piven a physical situation involving o linoar function,
tho student by computing tho derivativo of tho func-~
tion and using standard physical. formulas such as
voloeitr, aroa, otce will fird the veloeity, arca,
or somo other physical moasuremont as askod.
Tangonts; $lopo of a Curve; IMormals

eiven a function of the stylo €= YW-2 tho
student will compute the oquations of the tangent
and normal 1inos to the curve of tho functlon at

a given point.

Maxima and Ilinima

K
civen & function of the stiyle £R)= ,1* the

gtudont will find tho maximum and ninimum points

of tho curvoe of the function.

Soy=rt LXED
$OY=2 the

agtudent will stato whothor or not the function is

Continuons IMunctions %;

Given a function of the style

continuous at a given point.

II. Some Basic Mormulas of Diffeorentiation

Thooroms on Limits

Given a function of the style -Q-()K\‘; m the
gtudent will difforontiate the function using the
¥~ notatione.

The Dorivatives of Sums, Products, and Quotients




Se

4.

5e

N
PSR
student will difforentiato tho function using stan-

@ivon a function of tho style GOR)= tho

dard thooroms.

The Difforontiation of a Function of o Function
¢iven a function of the style §(W= O¢ +5% )\o tho
student will difforontiato the function usiag the
function of a function concepte

The Differeontial

Given a function of the stylo SO= (¥ 7\1)» tho
student will compute &SKXN.

Paramotric Tquatlions

Given functions of tho stile XK= 2t ES |-
PR ) T o JE>

the student will skotch the curve.

ITI. Implicit Punctions

IV.

Lo

The Difforentiation of an Implicit Function

civen a function of the style X* ¢Yy* =%  the
studont will compute the equations of the tangent
and normal lines to the curve of the function at a

given poiht.

Curve Tracing; laxima and llinima

"le Wlements of Curve Tracing

Qe

3.

Given o function of the style Y= Y& (R=3)  the
student will skoteh the curve of the function.
Asymptotes

: 2
Gi funect £ the stvle Y= (110X th
ven a function o ¢ stvie ~ [g)
g TEEETT (w0

gtudent will sketeh tho curve of the function,

Slant Asymptotos ik
: . AK=-1) )
Given a function of the stylo Y= '_x_.‘.—'z—. ~ the

studont will sketch the curve of the function, find
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and draw in all asymptotes.
Graphs of Cortain Othor Algobralic Functions .

2
~3N (A~2)
civon o function of tho style \)" Ll:\%L(_)t-l) tho

student will sketch tho curve of the functione.
liaxima, lMinima, and Points of Inflection

civen o function of tho style V= "\ 3-2%+2 the
student will find maxima, minima, and points of

infloction.

Tho Dofinite Intogral

1.

2e

3
~,
"B

4.

Tho Definite Iqtogral 2

Givon a dofinite integral of the style S" -2 QX
the student will evaluate it without tho use of
thoorems on integration, using the summation method.
somo Theorems on Definite Integrals

Given a dofinite integral of the stylo g (2% +35) Ox
the student will oveluate it using standard theoroms.
The Fundamental Thoorem of the Intogral Calculus

civen a definite integral of the style § (2% - ?:.X )m

the student will evaluate it using standard theorems

and the fundamental thoorem.

The Aroa Under a Curve

Given a curve Y=>“*l tho student will find tho area
undor tho curve botwoen the limes %= and veb-.

On Formal Intogration -

oivon an integral of the style SL_X-\\(_“)w)(\ Bl

the student will ovaluate it.

Integration by gubstitution

civen an intcegral of the stylo S\h'*i ¥ Ox

the student will ovaluate it by using an appropriate




VI.

(5

substitution.

Volumos

Givon a physical sifuation involving a simple goom-
otrical figure, the student will use the integration

process to find the volume of the figure.

Trigonometric Functions

1.

2e

Se

4.

Se

Dofinitions; Tlementary Identities

Given a trigonometric identity the student will prove

it using the olementary idontitiese.

Radian lieasure

Tiven o dogree moasure the studont will express it in

radian measure.

The Dorivatives of the Trigonometric Fune}ions

Given a function of theA style SOD= \= Ao 20 the stulenl

1+ Aon AR
will difforontiate the function using standard theoroms.

Inversc Trigonometric Fupctions

civen o function of the style Y‘MMCQ:\N»X\ the
studont will find the equations of the tangent and
normal lines to the curve of the function at a given
pointe.

Integrals |

Given an integral of the style g Ced- 3N 81X the
student will ovaluate it using standard theorems.
Polar Coordinatos

given a function of the style = ot 30 the

studont will skotch the curve.of the funciione

7. Aroas in Polar Coordinates

Givan a curve of the style Qz = at cea © the
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studont will find the aroa oanclosed by tho curve.
VII. Logarithmic and Exponential Functions; Law of tho Mean
1. The Logarithm
Given o function of tho stylo §eAcfre (X -2X +2) the
student will compute maxima, mx. ‘ma, and points of
inflection of the curve of the function.
2., Tho ®xponential Function 2
Given a function of the style $§0O= E.L%* the
student will differentiate the function using stan-
dard thcoroms.
3. Some Rolated Integrals

g’—“’—‘g—i&x

studont will evaluate it using standard theorems.

Givon an integral of the style the

4, Hypoerbolic Fupctions
Given a function of the style Y= M X the student
will skoteh the curve of the function.

5 L'Hospital's Rulo

- A X

Givon a function of the style SONT 71‘37 the

gtudent will find the limit value of the function as
X approaches a given limit value, using I‘Héspital's
rulee.
VIII. Pormal Integration
1. Trigonometric Integrals
civen a trigonometric integral the student will eval-
uato it using standarad thooroms.
2. Trigonomcotric Substitutions

Sx
Given an intogral of the style g R the

student will ovaluate it using a trigonometric sub-

stitution and other standard theorems.

3e Partial Practions

2B ettt b B s el P e e L
Ee il ity e ekt 0 Lo it
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Givon an lntogral of the ut;lo (Vcl-\\(%."-!—\\ tho

gtudont will ovaluato it using thooroms on partial
fractions.

4. Rmtional Functions of tho Trigonomotric Munctions
¢ivon an intogral of a rational trigonometric function
tho studont will ovaluate 1t using standard thooroms.

5. Intogration by Parts
Givon an integral of the stylo (\(ly:m % Q% the

gt dont will ovaluate it using the mothod of intogration

by parts.
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Riohard E. Johnson and Fred L. Kiokemester. Calouius with Analytio Geo-

astrye 2nde ed. Bostons Allyn and Baoon, 1960,
UNIT 1s Topiecs from Algedra

Caloulus, 1ike algsbra i3 conoerned with the properties of numbers,
However, unlike algebra it has to do with the oconoept of limit rather
than suok purely algebralo concepts as faotorisation, solving equations,
etse This unit is designedto refresh the students memory on certain pro-
requisite algebraic concepts and the introduction of certain topies whioh

are of secondary importance to algobra but are of primary importance k-
oaloulus. A pretes: will be given the secondolass meeting to deternmine
where we should begin our disovssion of algebra.

Objectivess
The student will display an ability to apply the techniques of ine

termediate algebra. by solving 1) a list of linear equations for one une
known 2) several sets of simultaneous equations for two and three un-
knowns 3) factoring a list of polynomiale 4) solving a set of quadradie
equaticns. Performance will be demonstrated under standard exan con-
E ditions lasting the full second olass meeting., 80X soouracy is expeoted

5 for each of the four items,

The following objeotives will be assessed on the first exam, olosed
book. one hour ia léngth,

le The student will define the intergers, the rational numbers, the ir-

rational mmbers, the complex numbers, absolute value, imequalities, co-

ordinate lines, interwvals, oclosed intervals, open intermals, open intervals,
90% aocouracy is expeoted.

2. The student will restate these definitions wverbally without the use

of mathematioal symbcls. He may use graphs and illustrations. 70% so-




oursoy is expeoted.
S, The student will be able to solve a set of problems similar to

those assigned for homeworke 70% acouracy is expeoted.

UNIT 2¢ Imtroduotion to Analytio Geometry

Many applications of the oaloulus are found in the solution of geo=
aestric problems such as that of finding the ares of oirfle, the length of
ourved lines, tangents tc owrved lines, or the volumes of solid figures,
The basis of these zpplioations 1ies in that part of mathematios known as
.mlytio geome’ry in whioh numbers are used to determine the position of

points, end equations are used to describe geometrio figures.

Objeotivess
The following objeotives will be assessed on the first exam.

l.: The student will define the following terms or state the following
'éhoormé Graph of an equation, the distance formala, oirole equation,
slope of & lime, formula for the slope of a 1line, conditions for parale
b le or perpendiculer 1lines, 807 acoursoy is expeoted.

2, .. The student will restate these definations and theorems verbally
' (in writing) without the use of mathematioal synmbols. He may use graphs

and illustrationse 70% acouraoy is expeoted.
S. The student will be able to solve a set of problems similar to

those assigned Sor homeworke 70X scourscy is expeoted.




UNIT S: PFunotions

A general theory of the oaloulus is not possidle without the use
of functions., In fact, the word funotion with a strist mathematioal ..
meaning was introduced by Leibnits, one of the discoverers of the oale
culuses Therefore, Lsfore getting into caloulus propsr, we should discuss
funotions .

Objeotivess

The following objeotive. will be assessed on the first exam, closed
book, one hour in length.

ls The student will define the following terms or state the following
theoremss funotion, domain, range, product funotions, sum funotions,
and the difference between funotions, inoreasing funetion, deoreasing
funotious, monotone funitions, 90X acourasy expeoted.
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UNIT 45 Limits and Derivatives

In this unit we lay the foundation for the ocaloulus, This foundae
tion will consist of definations and basioc theorems. The new oconoepts
are limit, oontinuity, and derivative. The introduction of limits is the
quantum jump that allows w; to prooeed from elementary mathamatios such
as algebra and geometry to higher mathematios « the oaloulus.

Objectivess

The following objeotives will be assessed on the second exam, closed
book, one hour in length.

le The student will define the following terms, ¢+ state the following
theoremss 1limit, continuity, the limit theorems (text designation 4,15 R
4,16, 4.17, 4,18, 4,19, 4,20, 4021, 4422, 442%), derivative, tengent line,
oontinuity of a differentiable f'n theorme 95% acouracy is required.
(The student will find that this is one of the orucial objectives of the
courses If he has difficulty with it he is advised to seek aid from the
instruotor,.)

2o The student will restate the above definations and theorere verbsily
(in writing) without the use of mathematical symbols. He may use graphs
and illustrationse 70X acouruoy is expected.

Se The atudent will be able to solve a set of problems similar to those

assigned for homeworke. 70X acouraoy is expected.




UNIT 6s Differentiation of Algebraic Funotions

Algebraic funotions aro\onnounttrod very often in pr actice, Inm this
upit we will develop & set of “d3fforentiation formulas that will allow us

to £ind the derivative of every elgebreic funotion.

Objeotivess
The following objectives will be sssossed on the second exem, closed

book, one hour in length,

1, The student will be able to define the following terms or state the
foldowing theorems sum formula, product and quotient formulas, the ohain
rule, and higher derivatives.

2. The student will state the above definitions and theorems verbally
(4n writing) without the use of msthexatical syxbols. He may use grephs
and illustrations, 70% scouracy is expeoted.

S, The student will be able to solve a set of problems similar to those

assigned for homework. 70% scouracy 1is expeocted.




UNIT 6s Applications of the Derivative

We have already discussed one applicstion of the derivative, name-
1y the problem of finding ttnéont 1ines to the graph of &« funotion, Ons
of the common spplioations of the derivative ooncerns the best way to do
something - maximm or mimumm veluss of a function. The derivative is
uniguely suited to this applioations The derivative is also used to find
the velocity and accelcration of moving objects. We will be ooncerned
with these and other applications of the deriwvative in this unit.

Objectivess

The followirng objectives will be sssessed on the second' exam, closed
book, one hour in length.

1. The student will define the following terms or state the following
theoremss tangert line, extremum of a funotion, rules for finding ext-
remum and 1nfleotion points of a funotion, Rolle*s theocrem, conoave upe
ward, oonocave downwerd, Megn Value Theorem, velooity, acceleration, santi-
derative.

2. The student will restate the above definitions and theorems verbally
(in writing) without the use of mathematiocsl syxbols. He may use graphs
and illustrationse 70X acouracy is expeoted.

Se¢ The student will solve a set of problems similer to those assigned

for homework, 70% scouracy is expeoted,




UNIT 7s¢ The Definite Integral

. o et o

In this unit we introduce the other prinoiple topic of the oaloulus, |
the integrals Certdin additional concepts are inmtroduced in this unit to
lay the foundation for the imtegral, The theory of integration is the
most elegant found in the oulculu;.

Obaoothu )

The following objeotives will be sssessed on the third exam, olosed

book, one hour in length,

le The student will be able to defixe the following terms and state the g
rollwii; theorems: upper bound, lower bound, upper and lower integrals,

theorems 8.9, 8410, 8.11, 8412, 8,13, definjte integral, theorem 8,16,

Ihe Fundamental Theorem of the Calculus, change of variable transformation,
sequences, Riemann sums, intermediate value theorem. 80X acocurscy. ;
2¢ The studert will be able to restate the above theoroms end definations
; verbally {in wiiting) without the use of mathemetioal symbolie 70% acourscy
is expected.

Se The stude:ut will solve problems -hihr to those assigned for home-

{ worke 70X acouraoy is expected.




UNIT 8s AMpplications of the Integral %

In this unit we will ocover +wo .of the common spplicstions of the
integrel » the deternination of the ereas bounded by regions in a

plane and the volume oontained in solid figures.

Ovjectivess
he following objectives will be assessed on the third exsm, closed

book, one hour in lengthe

1. The student will find the area in & region bounded by algebraic fune

ctions. 80% acouracy is required.
2, The student will find the volume of solids formed by roteting al-

gobraic funotions about their axis. 40% scourscy is expected.




UNIT Os Terminal Objectives

As stated in the ocourse 1atroduction, this course is designed

give the student an ability to perform the processes of differentiation a

and integration and 0 apply the proocesses to common problems. This

unit is designed as a review of the past eight unite and as preparation

for assesment of the course objeotives.

Obaooti'nu
1, The student will apply the prooess of differentiation or integra=-

tion to a list of 100 funotionss Use of tables will be permitted in

otherwise exanination oonditions without time limit, 90% acourasy is

expected. ’:
2, The student will golve a list of 20 common problens requiring the
use of the processes of integration and/or differentiation. Use of ‘
tables will be pom%.ttod in otherwise examination conditions without
time limit, 70X ag@uraoy is expected. _

i ]
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Calculus_and Analytic Geometry. Ihwmas, George B

Addison vWesley, 3rd Edit d1%.0n.
. Rate of Chaonge of a Function

the student will become ssqualnied with the analybilc

DV YT L Ao ]

weonentry of the styaimht Line,

-Sm.m\u«n VAR F AL e RV aN TR AN N WA,

- (1) the student will define in oae 32 atence the term

ec&flc Qb jective

m"wm AT RN WL

gslope ¢f a gtraipht lin

Ao Mt NAWEE A S ANFWOIRERG N .w.*u
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(2) Given the gragh of a line, he will calculate the
slose of the line.

(3) Given ‘the equation of.a line, he will detemmine
by analysis the slo.e of the line

() The student will state in one seﬁtence the relatione
ship between the slope of & iyiven line and the slope
of a line perpeadicular to the given line.

{5) The student will derive the equation for a stroight
line in both %the point-slope form and in the slope
intercept form.

(6) The student will solve provlems 124 in section 15

of the text.




41T T  Rate of Chenge of a Funcvicn

General Objective: The student will know the weaning of

now to graph a function. ,

.. Specific Objective:

1. The student widl define the follawing torms
for 2uach item: wvariable, independent and dependent variables,
doma:in of a variable, range of a wvariable, function.

2. Given a function, the student will be able to graph the fuanction

on a set of cartesian corrdinate &axasSe

3. The studeat will do proulems 1, 2, 3, &, & 5 in Section 160

the term functilon and

in one sentonce

!
!

)

t
i
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UNIT T - Rate of Change of a Functilion

AR}

General Objective: The student will know how to obtain the dorivativr of a

function using the gy protessbe

3pecific Ovjectives

The student will aistinguish between the secumt line between
any two points on a Siven cuxrve and the tangent line at any
golnt of the two soints given on the curves

The student will, in 2«3 genbtances, exploia the celntionship
hetween tie slope of the secant line betwean any twe points
0. the curve usiny the conc.:gt of the 1imiting value of the
slopce

Using the <A process, tae student will evalunte the slope of
4 curve at nny pointe

The student will wyrite the ejuaition Jefining the derivative of
a function.

The student vill geaph the function,using the value of the
derivative to deternine norizont i1 tangents to the curvee

Tae student will do pr@blem 1, 3 50 7 9, 11, 13, & 15 in
gsetion 1-7 & problemsalg 3, 5, 7, 95 114 18, & 20 in section

10




UNIT I - Rate of Change of a Function

V. CGeneral Objective - the stu@ent will be able to solve velocity and gate
problem
Specific I « The student will express the velocity of a moving kody in terus
of the defining expresiion of the derivative,

II « The student will express the time rate of change of a shysicul
quanity (y) expressed as a function ¥ £ (a) in terns of the
definiig espressi.n of tae derivativeo

TI1 - The student will expres:s bt.ie seometrical gate of change of a

function in terms of the defining expression of the derivativa.

iV - The student will solve'problﬁm 1y 3, 59 70 Yo 10, meciion 19,

Y

\




UdIT T « Rate of Change of a Funciion
V., Geners) Objective - The student will know how to evaluate the limit of o
function.
Specific Objective = (1) The student will in two to three sentences, rive the
definition of a limit.
(2) The student will in two to three senteuces, state
vhen a linit nay or may not exist.

(3) The student will solve probleus 1-7 seetion 1«10,

b TR
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Uadt 1T « Depivative of Algobraic Functiong

Jerorval -~ The student will know the exyressicns for the derdvative of the
sinple moncmi-J % polynomial algebraic functions

peilde Lo The atudend will a';mt(a and prove the forsule for tho deedwalbive
of the fwaction {fw O conSat O,

o P
soecific IT. The %ude% will sbate sud dovive the forsmla for the derivabive
of the furchbion LS = % when n if sny pomu.wa inte ser

..a&;es:m,?.ic 11T« The am-u.oxau will svate awﬂ derive the Tormula for the deriveiive
of the functiom U & M wheve R "i}} pnd frowm it develop an exprasulon
for the derivativd of j CX it

Ypecific IV. The student w.,.,i ate and derive the formula fur the derdvative
of 5 o A& -RUT where A £ 5’ are diffarentiable functiocns of x

Specific Vo The student will do problems L-15, 16, 17, 19 and 22 in section 2~l.
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Guenanrsl w« The shudent will knou the formailesfor the deplwabis
Algebrals enpresnions.

Aedaa & inda

vasel

Lpeeifie L., The student will mbote ond derdve the Formula for the
0

-

]

. v

" By X R KA. A " o . o ~ e, 40y
2% sihe product of two GLEY croniianle fht«tiﬁnb;f €. = AU Uan.“m

e,

spaciliic IXe  The studoent wilh state and degdve the ferumla Jc
af the qu@uientjﬁ;-f@ of two Aifferaentimble functions, ALl 4
¥

) ({,

.

-

]
>

funetion of x

o

S)&sxfmu TV. The studest will do problems 1-15 dection Se«zo

Soecifie IIT, The sbtudeat vlll state and derive the furmula for the ou“¢faum
ith respect to ¥ o4 Aﬁ where n is & positive integer and ﬁtma {




L

I
i

=

Geseral « The student will know how to obtain tThe derivative of algebruic

fanctions iz whileh ¥ i ar implicit funcvion of =
Specific I, Given #% equation in which ¥y is expressed implicltly as a function
w  of the fuaction

of x, the studeut will be able to obilain e
' 986

Specifie I, The student will ba able to cbtain the derivative of the function
7 waere {f is wome differentiable funcilon of . ¢ ’% ie the

{ = M :
“ratio of two inbegera and ?& £

Specific IIX. The student will do problems 1, 2, B, 4, 65 8, L0y 12, 25, 26,

30, 3). Section &3




V.

Geper&l - The student will lknow now to estimate the ineremend of a funciion when
the independsant variable underzoes on increment

Specific L. The student will in his own words distingulsh belween the orincipsl
part and the remalnder of an {nerement in a function and dazmonstrate these
quantities in a graph o

Q#?foﬁ/mﬂréa
Specifie II. The student will be able to-appeepriede the value of z function
to a glven ordar cf accurosy

Specific I1I, The atudent will do problems l-5 Sectlon 2aly




General - The student will know the chain kule in obtaining the derivative of
functiona.

Specifia I. The student will define whal is weant by the term "parametric
eguations” and will state when paramstric ejuations ogeur.

Specifie II. The student will state the chain rule for obtaluing the derivative,

% of two functions, W= g@%) , :;p =. é?,—&)

{ s - . » * Y - 3 '{
Specific III. Glven & paly of parauetric eiuatyggsg '¢ - as functions ofgﬁf
the student will obtain the derivative é%ﬁ y two methods
i\u—

i« using the chain rule
2, elinination of the parameter, 'jﬁ and subsejuent
implicit differentiation

Specific IV, The student will do problems i-4, and 6-L0, Section 25



£

Genersl « The student will kuow the meaning and application of the dlfferential.

Specific I,  The student vill define the differential snd jpive geometrical
interpretations of dj ﬁ‘c{y,

.ayum.f.;.c( II.# The atudent will know liow to obtain the second derivative .nw
aad tie ,\«:‘l’im‘m"mtial of a function

Spacitiec IITo The adudent will state all of the formulae derived for the
depivative of the algebraic function in terms of the differential

Snoedfle IVe The student will do problems le8, 14-18, ysction 2.7.
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Uait L0X  Applicstions of taw Nopdvetdve

T Qengrel Ohjestives The atedant Il lmow whg pigniSicence of the Tirst
and secwad dendroive whih 2osnasd Lo cweve Waclnge
Spacliic Objerslvres:

Lo iMgen Umg *;*:; he student will ba shle to skatch the

IV a:of the fopntion by the following twe procsduresy
(s
(o) Ghtaln e Mret devdvative, {(}) to detersine
hortzontal tougend poinbs, and b} exmidne tha roois of
a

the equabion g“ &) = to deterwing the elope of the
Line bobtwesn the horizoubal bangenis.

2o RLvam »% \q ) ihe student will be abde to skeich the
CURTE cv't the fmetdon velog the test of the sacond
.‘ﬁ'/“ ‘E,m')\)“‘ 1 v({.’

dodddvn to determing the shape of the concavity with

thelr sppropriste intervels.

3. The steden® will define what is mesnt by the lerm

f " pointd of duflectlon.

given M =AGL)  the student will determins she points

[ 4

e
i~
-

¥

of Inflaovion.

5, ‘(he studenc will do problems 1-5 section 3-1 and problems

1’29“'598'10 s@ction 3""'0
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UNIT TII « Applications of the Derivative

Genersl Objective - The student will know how to solve related rate problemse

Specific Objectives « (L)

(2)

Given a geometrical functional relutionship in
which the wvariables are time relaved, the student
vill express these relationships in the form of
an equatvion,

The student will solve problems 3,5,6,7,0

gection 3«2,
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UNII ITT « Applications of the -Derivative

ILI. Qeuneral Objectlve -~ The student will kaow how to solve moxima and minima
problems,
Specific Objectives = (1) Given a description of scme functional relations-

ship, the student will write an ejquation for the

quantity that is to be a maximum or a ninimume.
(2) With the uce of the teste involving the first
and second derivatives, ﬁhe student will determine
those values of the function which are maximum
or minimun.

(3) The student will volve yuroblems 2-10 section 3~6.

UAIT III ~ Appliocations of the Derivative

IV, General Objective « The student will lnow The wean value theoren.
Specific Objectives « (1) 1In one to two sentences, the student will
define the mesn value theorem for a given function
y = stp and is contiumous for ac X cb.

(2) The student will solve uroblems 1l-3, szction 3-8.
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I. General Objective - The student will know how to obdain the indefinite
integral of a funetion,

Specific I « The student will explain in one sentence, the relationship
between anti-~difforentiation and indefinile inlegration.

Specific IT -~ The student will write the formulas for the following
differential functions.

fon

adu

J[(d‘,ﬂ,+ dv)

sfu.ndu i

Speeific IIT ~ The student will solve problems 125 in section he2.

Unit IV « Integration

II. General Objective - The student will know the applications of the
indefinite integral.

Specific I - Given a differential equation, the student will solve the
equation determining the specific value of the constant of
integration for presoribed initial conditions.

Specific II - Given the general statement of the motion of a body, the
student will derive the equations for the velocity and
position of the body as & function of time,

Specific III = The student will solve problems 1, 3, 5y 74 9y 11 & 13
section 4=3.

e
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Tuiy IV « Integratlion

III. General Objective - The student will know how to differsntiate and

Iv.

integrate sine and cosine functions.

Specific Y = Using thozﬁ. process, the student will @lerive the expression
for the derivative of the function, y = &in u.

Specific II - The student will derive the expression for the derivative
of cos u, using the trigonometric identity reloting cos u
to ain u and the derivative of &in u.

Specific III = The student will write the formulas for the following
differential function.

f;cos u du
.S.ain u du

Specific IV ~ The student will solve problems 21-36 and problems 4060
in section k-5,

Trats FW o Tphearnation

Gengral Objective - The student will know how to obtain the definite
intepgral of a funetion.

Specitic I « Given a function ¥ = ,‘Qp), the student will define vhat ia

meant by the definite Iuntegral between the limits of a & b
in terms of the indefinite integral.
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UNIT V ~ Applications of the¢ Definite Integral

I. General Objective - The student will know how to calculate the area between

two curves.

Specific Objectives (1)

(2)

Given two functions, ylaj%ygg and ¥ 5 g;yﬁj the studeat
will zraph the two functions and set up the area for
the differential element (.vl or ya) A}{

The student will then be able to write the expression
for the total area between the “wo curves belween
assigned limits using the fundarental theorem of the
integral calculus.

The student will aolve .roblems 2-3, section S«—2.
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UNIT V - Applications of the Definite Integral

1. General Objective = fhe student will know how to calculate distonces traveled
by a body when oviag with a variable velocityo
Specific 0bject¢ves (1) Given the function v = ﬂ%*ﬁg the stulent will solve
the resultinb differential equ.tion for the distance
traveied hetueen assigned linite of €, using the
fundamontal theorem of the iategral calculuse

(2) The student will solve problems -8, section 3-3o

UKIT V - applicotions of the Definite Integual

TI1. General Cbjective - The student will kaow how to caleulate volumng of

solids produced by revolving are shout given asxes

. Cr :
specific Objectives - {1) Given the function ¥y = (i, bue student will write

e

the expression for the elemental volume consistlng

of a Vslice' of radius Eﬂggbms thickness Ax °
(2) The student will then write the expression for
the total volume betwzen asalgned limits using
the fundamental theorem of the integral caleulua.

=,

(3) Given the funciion ¥ = %ﬁ%& the stident will write

the expresgion for the elemental volunme consisving

of a "shell of radius ¥y, and thickness Z&gj‘ o
(&) The studenﬂ wili then vrite the expression for

the total volume between assigned limits using

the Tundanental theorem of the integral calculus.

(5) The student will do problems leB, section 5=,

LS
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Vo General Objective « The student will know hou to ealeulate the ave length

of a plons ¢ueve,

Y,

Specific Objeciives - (1) The student will derive the expression for the

arz length of a curve (y = } using the mean

(n] Yo
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VI, Censral Objective - The studemd will know bow o celewlabe for the center of
mass of & hody.
Spechfic Objeetives « 1) The situndent will derive the equaticns for the
center of masa of a gystem of discrete particles,
) ‘ ) A48 oxmew"l's,
uging the prineiple of novap2ats.
(2) 'The situdend will derive the 2quatiocas for the

contor of mass of a body.

(%) The atudent will solve problews 1L-5, section Sel.

Unit V - Applications of the Dzfinlte Integral

VII - General Objective - The student will kmow how to calculate the work

done by a variacle forcs.

Specific I «~ The student wili write the expression for work as
defined in physics.

Specific II - Tha student will derive the equabtlion for work done'by

a variable force over assigned limiis,

Specific IIT- The student will solve problems i-6 Section 5-13,




