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CALCULUS I


Semester Hours Credit: 4


INSTRUCTOR:  Dr. Word                                
I.         INTRODUCTION
A.
Calculus I introduces the student to the concepts of limits, continuity, derivatives, integrals, their applications, and transcendental functions.  These mathematical tools will facilitate the solution of problems involving maximum and minimum values, rate of change, curve sketching, and find areas.

B.
This is a required course for an Associate in Arts or Science with a major in Mathematics.

II.
OVERALL OR GENERAL OBJECTIVES OF THE COURSE
Upon successful completion of this course, Calculus I, the student will be able to:

A.
Evaluate limits, discuss the continuity of functions, and compute derivatives and anti-derivatives. (F2, F3, F4, F9)
B.
Apply the processes of calculus to problem solving. (F3, F4, F9)

III.
INSTRUCTIONAL MATERIALS
The Instructional materials identified for this course are viewable through 

http://www.ctcd.edu/im/im_main.asp
IV.
COURSE REQUIREMENTS
A.
Assignments will be made daily.  All assignments are to be completed by the following class meeting.

            B.
       Students are expected to attend every class and to arrive at each class on time and 
                        remain in class for the entire period.  Students who are absent from class 12.5% of the 
                        number of class meetings for any reason will be dropped from the class with a grade 
                       of “F”. Instructors may choose to lower a student's grade because of tardiness.

C.
The instructor will post office hours after semester commences.  Consult the instructor during office hours.  If your visit may tend to be lengthy, make an appointment with the instructor so that he may set aside some time for you.

V.
EXAMINATIONS
A.
Examinations will be given at appropriate intervals.  Each examination will be announced at least one week in advance. The number of examinations depends on course format.
B.
Students who miss an exam should discuss with the instructor the circumstances surrounding the absence.  The instructor will determine whether a make-up exam is to be given.  Make-up examinations are given by appointment only.

VI.
SEMESTER GRADE COMPUTATIONS
A.
Your point total is determined by adding the point earned on each examination and the homework score.  Your letter grade for the course is then determined by the following formula:

Your Point Total
Total Points Possible x 100  

  If the result is between 90 and 100, your grade is a(n) A

    80 and 89

                B

    70 and 79

                C

    60 and 69

                D

     0 and 59

                F

** NOTE:  Grade Computation is determined by instructor.  Please see your instructor for how your grade will be determined.  This is just an example.
VII.
NOTES AND ADDITIONAL INSTRUCTIONS FROM COURSE INSTRUCTOR

A.
Withdrawal from Course:  It is the student's responsibility to officially drop a class if circumstances prevent attendance.  Any student who desires to, or must, officially withdraw from a course after the first scheduled class meeting must file an Application for Withdrawal or an Application for Refund.  The withdrawal form must be signed by the student.

Application for Withdrawal will be accepted at any time prior to Friday of the 12th week of classes during the 16 week fall and spring semesters.  The deadline for sessions of other lengths is as follows.

Friday of 3rd week for 5-week courses

Friday of 4th week for 6-week courses

Friday of 6th week for 8-week courses

Friday of 7th week for 10-week courses

Friday of 9th week for 12-week courses

Friday of 12th week for 16-week courses

The equivalent date (75% of the semester) will be used for sessions of other lengths.  The specific last day to withdraw is published each semester in the Schedule Bulletin.

Students who officially withdraw will be awarded the grade of "W", provided the student's attendance and academic performance are satisfactory at the time of official withdrawal.  Students must file a withdrawal application with the college before they may be considered for withdrawal.

A student may not withdraw from a class for which the instructor has previously issued the student a grade of "F" or "FN" for nonattendance.

B.
An Administrative Withdrawal:  An administrative withdrawal may be initiated when the student fails to meet College attendance requirements.  The instructor will assign the appropriate grade on the Administrative Withdrawal Form for submission to the registrar.

C.
An Incomplete Grade:  The College catalog states, "An incomplete grade may be given in those cases where the student has completed the majority of the course work but, because of personal illness, death in the immediate family, or military orders, the student is unable to complete the requirements for a course..."  Prior approval from the instructor is required before the grade of "I" is recorded.  A student who merely fails to show for the final examination will receive a zero for the final and an "F" for the course.

D.
The use of cellular phones/beepers will not be tolerated in class.

E.
Students are expected at all times to conduct themselves in a manner that is                              
supportive to classroom activities.  Each instructor may have additional instructions                            regarding classroom requirements.

F.
The Math Department operates an Advanced Mathematics Lab in Building 152,       Room 145.  All courses offered by the Math Department are supported in the lab   with appropriate tutorial software.  Walk-in tutoring is also available in Building 152, Room 
236.  Calculators and Graphlink are available for student use in the lab. Students are encouraged to take advantage of these opportunities.  See posted hours for the Walk-in tutoring and Math Lab..

VIII.
COURSE OUTLINE
A.
Unit One:  Limits and Continuity 

1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Evaluate limits intuitively. (F3, F4, F9)

b.
Use properties of limits. (F3, F4, F9)

c.
Define continuity. (F2)

d.
Utilize the properties of continuous functions. (F3, F4, F9)

e.
Utilize the Intermediate Value Theorem. (F3, F4, F9)

f.
Define infinite limits and limits at infinity. (F2)

g.
Evaluate infinite limits and limits at infinity. (F3, F4, F9)

h.
Demonstrate graphically limits at infinity and infinite limits as vertical and horizontal asymptotes. (F2, F3, F4, F9, F10)

i.
Write the formal definition of limits. (F2)

j.
Prove some properties of limits. (F2, F3, F4, F9)

k.
Use the formal definition to verify limits. (F3, F4, F9)
l.
Define slope of a curve at a point.

m.
Define the derivative and use it to find the slope of a curve. (F2)

2.
Learning Activities:

a.
Read Chapter 2, Sections 2.1 through 2.7 (F1)

b.
Work problems assigned by the instructor (F3, F4, F9)

c. Complete assigned lab activities. (C19, F3, F4, F9)

3.
Unit Outline:

a.
Rates of Change and Limits
b.
Calculating Limits Using the Limit Laws
c.
The Precise Definition of a Limit
d.
Infinite Limits and Vertical Asymptotes
e.
Continuity
f.          Tangents and Derivatives

B.
Unit Two:  Differentiation

1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Calculate the derivative by its limit definition. (F3, F4, F9)

b.
Distinguish between average and instantaneous rates of change. (F1, F3, F4, F9)

c.
Use the derivative to calculate instantaneous rates of change. (F3, F4, F9)

d.
Prove and demonstrate the Constant Rule. (F2, F3, F4, F9)

e.
Prove and demonstrate the Constant Multiple Rule. (F2, F3, F4, F9)

f.
Use the chain rule. (F3, F4, F9)

g.
Use the general power rule. (F3, F4, F9)

h.
Define second-, third-, and higher-order derivatives of a straight-line motion. (F2)

i.
Define instantaneous velocity and acceleration of objects traveling along linear planes. (F2)

j.
Use derivatives to determine the velocity and acceleration of objects traveling along linear planes. (F3, F4, F9)

k.
Discuss the relationship between the differentiability and continuity of a function. (F2)

l.
Derive and use rules for differentiation of products and quotients. (F2, F3, F4, F9)

m.
Use the differentiation rules in combination. (F3, F4, F9)

n.
Distinguish between explicit and implicit forms of an equation. (F3, F4, F9)

o.
Distinguish the technique of implicit differentiation and apply it to equations in implicit forms. (F3, F4, F9)

p.
Solve related rate problems. (F3, F4, F9)

q.       Differentiate the trigonometric functions (F3, F4, F9)

r.       Define the differentials dx and dy and demonstrate their use in 

            approximating Dx and Dy. (F2, F3, F4, F9)

s.         Define parametric equations.(F2)

2.
Learning Activities:

a.
Read Chapter 3, Sections 3.1 through 3.8 (F1)

b.
Work problems as assigned by the instructor (F3, F4, F9)

c. Complete assigned lab activities. (C19, F3, F4, F9)

3.
Unit Outline:

a.
The Derivative as a Function
b.
Differentiation Rules
c. The Derivative as a Rate of Change
d.
Derivatives of Trigonometric Functions

e.
The Chain Rule and Parametric Equations
f.
Implicit Differentiation
g.         Related Rates

h.         Linearization and Differentials

C.
Unit Three:  Applications of  Derivatives
1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Find extrema on a closed interval. (F3, F4, F9)

b.
State Rolle's Theorem and the Mean Value Theorem. (F2)

c.
Use Rolle's Theorem to prove the Mean Value Theorem. (F2, F3, F4, F9)

d.
Define increasing and decreasing functions. (F2)

e.
Use the derivatives to determine when a function is increasing or decreasing. (F1, F2, F4)

f.
Use the derivative of a function to locate relative maxima and minima. (F3, F4, F9)

g.
Use the first and second derivative of a function to determine concavity and points of inflection. (F3, F4, F9)

h.
Evaluate limits at infinity. (F3, F4, F9)

i.
Use the second-derivative test for relative extrema. (F3, F4, F9)

j.
Utilize curve sketching techniques presented in this and previous chapters. (F3, F4, F9)

k.
Apply extrema of functions to the solution of problems from physics, engineering, and economics. (F3, F4, F9)

l.
Demonstrate a general approach to solving minimum-maximum problems. (F2, F3, F4, F9)

m.
Compute marginals. (F3, F4, F9)

n.
Compute elasticals. (F3, F4, F9)

o.     Compute limits with indeterminate forms using L’Hopital’s Rule (F3, F4, F9)
p.
Use Newton's Method for approximating zeros of functions. (F3, F4, F9)

q.         Define the antiderivative of a function (F2).

r.          Compute the antiderivatives of functions (F3,F4, F9).

2.
Learning Activities:

a.
Read Chapter 4, Sections 4.1 through 4.8 (F1)

b.
Work problems assigned by the instructor (F3, F4, F9)

c. Complete assigned lab activities (C19, F3, F4, F9)

3.
Unit Outline:

a.
Extreme Values of Functions
b.
The Mean Value Theorem

c.
Monotonic Functions the First Derivative Test

d.
Concavity and Curve Sketching
e.
Applied Optimization Problems
f.
Indeterminate Forms and L’Hopital’s Rule
g.
Newton's Method
h.
Antiderivatives.
D.
Unit Four:  Integration

1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Utilize sigma notation. (F3, F4, F9)

b.
Derive some summation formulas by mathematical induction. (F1, F2, F3, F4, F9)

c.
Apply the properties of the sigma operator. (F1, F3, F4, F9)

d.
Work problems involving summation notation. (F3, F4, F9)

                                    e.
Define norm of a partition. (F2)

f.
Calculate area under a curve using the limiting procedure. (F3, F4, F9)

g.
Define definite integrals. (F2)

h.
Evaluate definite integrals. (F3, F4, F9)

i.
State the Fundamental Theorem of Calculus. (F2)

j.
Use the Fundamental Theorem of Calculus to calculate areas under a curve. (F3, F4, F9)

k.
Derive and apply some of the properties of the definite integral. (F3, F4, F9)

l.
Use the Trapezoidal Rule to approximate definite integrals. (F3, F4,  F9)

m.
Use Simpson's Rule to approximate definite integrals. (F3, F4, F9)

                              n.          Integrate trigonometric functions. (F3, F4, F9).
                              o.         Compute the area between two curves. (F3,F4,F9)

2.
Learning Activities:

a.
Read Chapter 5, Section 5.1 through 5.6 (F1)

b.
Work problems as assigned by the instructor (F3, F4, F9)

c. Complete assigned lab activities. (C19, F3, F4, F9)

3.
Unit Outline:

a.
Estimating with Finite Sums
b.
Sigma Notation and Limits of Finite Sums
c.
The Definite Integral
d.
The Fundamental Theorem of Calculus

e.
Indefinite Integrals and the Substitution Rule
f.
Substitution and the Area Between Curves.
E. Unit Five: Applications of Definite Integrals.

1.  
Unit Objectives 


a.  
Find the volume of solids of revolution using the disk method. 

                                    (F3,F4,F9).


b.  
Find the volume of solids of revolution using the shell method
                                    (F3,F4,F9).



c.  
Compute the length of a plane curve. (F3, F4, F9)



d. 
Compute moments and center of mass. (F2)


e.  
Compute the area of a surface of revolution. (F3, F4, F9)


f.
Compute the work done by a variable force.. (F3.F4.F9))


g.
Compute fluid pressures and forces. (F3, F4, F9)


2. 
Learning Activities:

a. Read chapter 5, sections 6.1 through 6.7. (F1)

b. Work problems assigned by the instructor. (F3, F4, F9)

c. Complete assigned lab activities. (C19, F3, F4, F9)
3.  
Unit Outline
a.  
Volumes by Slicing and Rotation About an Axis.

b.  
Volumes by Cylindrical Shells.
c.  
Lengths of Plane Curves.
d. 
Moments and Centers of Mass.
e. 
Areas of Surfaces of Revolution and the Theorems of Pappus.

f.  
Work.
g.  
Fluid Pressures and Forces.
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