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MAT 233 Calculus I      
This course begins with a review of basic concepts of functions and functional notation. After introducing the limit and continuity theorems on an intuitive basis, the study of differentiation begins. Typical derivative formulae are applied to polynomial, rational, trigonometric and implicit functions. Application topics include extrema, related rates, curve sketching and velocity and acceleration. The basic rules of integration and the substitution method are introduced along with Riemann sums and the Fundamental Theorem of Calculus.  
4 credits
Prerequisite   MAT 124
Required Textbook **********
Attendance Policy  ***********

Method of Instruction:

All objectives will be achieved by means of a lecture, individual class work, cooperative learning activities, worksheets, lab work, projects and practice outside of class.

Assessment ************
Grading (sample) **************
Course Objectives

In addition to selected precalculus/trigonometry topics which the instructor deems appropriate to review, by the end of the semester the student should be able to:

1. Evaluate the limits of a function as x approaches a point using numerical, graphical and analytical strategies.

2. Evaluate the limits of a function as x approaches positive or negative infinity using numerical, graphical and analytical strategies.

3. Calculate one-sided limits.

4. Define continuity.

5. Test a function for continuity.

6. Identify values for x for which a function is discontinuous.

7. Categorize a discontinuity as removable or singular.

8. State the Intermediate Value Theorem and use it to prove the existence of roots of polynomials.

9. Compute the derivative using the limit definition and the difference-quotient rule.

10. Write the equation of the tangent line to a curve at a particular point.

11. Discuss the connection between continuity and differentiability.

12. Differentiate constant, polynomial functions as well as the sum & differences of functions.

13. Define and correctly use the product and quotient rules.

14. Differentiate trigonometric functions.

15. Compute higher derivatives.

16. Determine average and instantaneous velocity.

17. Define instantaneous velocity as the first derivative of the position function.

18. Define acceleration as the second derivative of the position function. 

19. Solve appropriate word problems using position, velocity and acceleration and their respective derivatives.

20. Correctly recognize situations where the chain rule should be used and apply the rule correctly. 

21. Implicitly differentiate functions.

22. Set up and solve equations involving related rate application problems.

23. Define and identify where functions are increasing and decreasing using the first derivative test.

24. Determine the local maxima and minima of a function using the first derivative test.

25. Identify the absolute maximum and minimum of a function if they exist.

26. Define and identify when functions are concave up and concave down using the second derivative test.

27. Identify the inflection points of a function.

28. Using information obtained from the first and second derivative tests, sketch the graph of a function.

29. Set up and solve equations involving optimization application problems.

30. State and apply Rolle’s Theorem. 

31. State and apply the Mean Value Theorem.

32. Calculate differentials and use them to compute error propagation.

33. Use basic integration rules to find antiderivatives.

34. Use sigma notation to write and evaluate a sum.

35. Understand the definition of a Riemann sum.

36. Evaluate a definite integral using the Fundamental Theorem of Calculus.

37. Employ the Second Fundamental Theorem of Calculus correctly using dummy variables.

38. Compute definite and indefinite integrals using the substitution method.

Tentative test schedule/assignment schedule – see attached list
Instructional Objective

The goal of this course is to provide an understanding of mathematical concepts necessary for entry into upper level math, science and engineering courses.
Student Resources 

The Math Center provides free, drop-in tutorial assistance for students in any QCC mathematics course. Located on the second floor of The Learning Center, the Math Center is a welcoming place where students have the opportunity to work intensively to improve their mathematical skills or simply drop by to ask a few questions. The Center’s hours for this semester are concurrent with The Learning Center’s hours; call 508-854-4449 for information. In addition to providing tutoring, the Center houses student math resources such as computers and the students’ solutions manuals to your text.  There are several math tutorial software titles on the Center’s computers that are very useful if you need to review a topic or need alternative explanations for material presented in class.

Check the QCC Math Center website, www.qcc.mass.edu/mathsupport/, for links to other math tutorial websites.
Optional Materials

Graphing calculator is strongly recommended.  

