

CENTRAL TEXAS COLLEGE
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Business Calculus


Semester Hours Credit:  3

INSTRUCTOR:  Mrs. Goins, Mrs. Prescott
I.              INTRODUCTION
Business Calculus is a three-semester hour course which covers topics such as functions, graphs, limits, basic concepts of differentiation, application of the derivative, exponential and logarithmic functions, integration concepts, and applications of integration.

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

A.
Determine the limit of a function graphically and algebraically. (F12)
B.
Determine continuity of functions. (F12)
C.
Locate horizontal and vertical asymptotes.  (F2, F9, F12)

D.
Use the definition of derivative to find the slope of a tangent line to a curve and rates of change. (F12)
E.
Determine the derivative of a function using properties & product and quotient rules. (F12)
F.
Solve marginal analysis problems using the derivatives. (F9, F12)
G.
Determine the derivative of exponential and logarithmic functions.  (F12)

H.
Solve problems involving the chain rule. (F9, F12)
I.
Find derivatives by using implicit differentiation.  (F9, F12)

J.
Solve problems involving related rates. (F9, F12)
K.
Compute elasticity of demand.  (F9, F12)

L. 
Solve problems involving relative extrema, concavity, and asymptotes. (F9, F12)
M.
Solve optimization problems. (F9, F12)

N.      Evaluate an antiderative and the indefinite integral. (F4, F9, F12)

O.
Evaluate integrals involving logarithmic and exponential functions. (F4, F9, F12)
P.
Perform integration by substitution and integration by parts. (F4, F9, F12)

Q.
Solve differential equations. (F4, F9, F12)

R.
Use the fundamental theorem of calculus.  (F9, F12)

S.
Solve applications to business and economics using the definite integral and improper integrals. (F9, F12)
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.
Students are expected to attend every class and to arrive at each class on time and remain in class for the entire class.  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”.
B.
Assignments will be made daily.  All assignments are to be completed by the following class meeting.  Assignments may be collected and examined at any time.

C.
The instructor will post office hours after the 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/she may set aside some time for you.

V.
EXAMINATIONS
A.
Examinations will be given at appropriate points during the semester. Each examination will be announced in class at least one week in advance.  The number of examinations will be either four or five (counting the final) depending on the pace of the class and other unpredictable factors.

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 points earned on each unit examination.  Your letter grade for the course is then deter​mined 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 to conduct themselves in a manner that is conducive to completing classroom activities at all times.  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.  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 in the Math Lab.

VIII.
COURSE OUTLINE
A.
Unit One: Limits and the Derivative (Chapter 10)
1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Evaluate limits graphically and algebraically. (F2)
b.
Define continuous functions.

c.
Evaluate infinite limits and limits at infinity. (F2)
d.
Define the derivative using the limit approach. (F2)
e.
Determine the instantaneous rate of change. (F9, F12)
f.
Determine the slope of the tangent line to a curve. (F9, F12)
g.
Determine the derivative by the formulas, product and quotient rules, and power rule. (F9, F12)
h.
Solve applications of derivatives in business and economics. (F9, F12)

2.
Learning Activities:

a.
Classroom lecture.

b.
Reading assignment identified by instructor.

c.
Homework as identified by instructor.  Study Chapter 10.

3.
Unit Outline:

a.
Section 10.1 (Introduction to Limits)
b.
Section 10.2 (Continuity)
c.
Section 10.3 (Infinite Limits and Limits at Infinity)
d.
Section 10.4 (The Derivative)
e.
Section 10.5 (Basic Differentiation Properties)
f.
Section 10.6 (Differentials)
g.
Section 10.7 (Marginal Analysis in Business and Economics)

B.
Unit Two:  Additional Derivative Topics (Chapter 11)
1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Find derivatives of exponential functions. (F9, F12)

b.
Solve problems involving derivatives of logarithmic functions. (F9, F12)

c.
Use the product and quotient rules to find derivatives.  (F9, F12)

d.
Determine the derivative by the chain rule.  (F9, F12)

e.
Find derivatives by using implicit differentiation. (F9, F12)

f.
Find slopes of tangents by using implicit differentiation. (F9, F12)

g.
Use implicit differentiation to solve problems that involve related rates. (F9, F12)

h.
Find the elasticity of demand. (F9, F12)

2.
Learning Activities:

a.
Classroom lecture.

b.
Reading assignment identified by instructor.

c.
Homework as identified by instructor.  Study Chapter 11.

3.
Unit Outline:

a.
Section 11.1 (The Constant e and Continuous Compound Interest)

b.
Section 11.2 (Derivatives of Exponential and Logarithmic Functions)
c.
Section 11.3 (Derivatives of Products and Quotients)

d.
Section 11.4 (The Chain Rule)
e. Section 11.5 (Implicit Differentiation)
f. Section 11.6 (Related Rates)

g. Section 11.7 (Elasticity of Demand)

C.
Unit Three:  Graphing and Optimization (Chapter 12)
1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

O. Use the derivative to find intervals on which a function is increasing or 

          decreasing.  (F2, F9, F12)
O. Use the first derivative test to locate local extema.  (F9, F12)


c.
Use the second derivative test to determine concavity and find inflection points.  (F9, F12)  

d.
Find the point of diminishing returns.  (F2, F9, F12)
e.
Use L’ Hopital’s rule to find the limits.  (F 9, F12)  

f.       Use the derivative to solve optimization problems.  (F2, F9, F12)
2.
Learning Activities:

a.
Classroom lecture.

b.
Reading assignment identified by instructor.

c.
Homework as identified by instructor.  Study Chapter 12.
3.
Unit Outline:

a.
Section 12.1 (First Derivative and Graphs)
b.
Section 12.2 (Second Derivative and Graphs)
c.
Section 12.3 (L’Hopital’s Rule)
d.
Section 12.4 (Curve Sketching Techniques)
e.
Section 12.5 (Absolute Maxima and Minima)
f.
Section 12.6 (Optimization)

D.
Unit Four:  Integration (Chapter 13)
1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Define certain indefinite integrals. (F9, F12)
b.
Use substitution to integrate and evaluate integrals using the power and chain rules. (F9, F12)
c.
Evaluate integrals involving the exponential and logarithmic functions. (F9, F12)
d.
Use integration to find total cost functions, to optimize profit, and to find national consumption functions. (F9, F12)

e.
Solve separable differential equations. (F9, F12)

f.
Solve applied problems involving separable differential equations. (F9, F12)


g.
Find the exact area under a curve. (F3, F9, F12)

h.
Evaluate definite integrals using the Fundamental Theorem of Calculus. (F9, F12)

i.
Approximate the area under the curve. (F3, F9, F12)



2.
Learning Activities:

a.
Classroom lecture.

b.
Reading assignment identified by instructor.

c.
Homework as identified by instructor.  Study Chapter 13.
3.
Unit Outline:

a.
Section 13.1 (Antiderivatives and Indefinite Integrals)
b.
Section 13.2 (Integration by Substitution)
c.
Section 13.3 (Differential Equations; Growth and Decay)

d.
Section 13.4 (The Definite Integral)

e.
Section 13.5 (The Fundamental Theorem of Calculus)

E.
Unit Five:  Additional Integration Topics (Chapter 14)
1.
Unit Objectives:  Upon successful completion of this unit, the student will be able to:

a.
Find the area between two curves. (F9, F12)
b.
Use definite integrals to find the Gini index.  (F9, F12)
c.
Use definite integrals to find total income, present value, and future value of continuous income streams. (F9, F12)

d.  
Evaluate integrals using integration by parts.  (F9, F12)


e.
Use definite integrals to find consumer’s surplus and producer’s surplus. 

(F9, F12)

f.
Evaluate improper integrals and apply to continuous income streams. 


(F9, F12)

g.
Use tables of integrals to evaluate certain integrals. (F9, F12)

2.
Learning Activities:

a.
Classroom lecture.

b.
Reading assignment identified by instructor.

c.
Homework as identified by instructor.  Study Chapter 14.
3.
Unit Outline:

a.
Section 14.1 (Area between Curves)
b.
Section 14.2 (Applications in Business and Economics)
c.
Section 14.3 (Integration by Parts)
d.
Section 14.4 (Integration Using Tables)
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