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Course Description:    290-3-3-.13  (1) (a) 1 
This course covers limits; derivatives of algebraic, trigonometric, exponential, and 
logarithmic functions; applications of the derivative; differentials; maximum and 
minimum problems; curve sketching using calculus; and the definite integral and its 
applications to area. 
 
Course Prerequisite:  MTH 113  Precalculus Trigonometry or Placement Test. 
  
Course Evaluation:    290-3-3-.13  (1) (a) 1   
 
The grading components for this course consist of the following activities:  
1. Quizzes/Written Assignments  25% of Grade  
2. Tests     50% of Grade 
3. Comprehensive Final Examination 25% of Grade  
 
Assignments prepared outside of class must form no more than 5% of the grade.  
Final grades are assigned by the total percentage of points earned for the course:  
90 -100% A            80 - 89% B           70 - 79% C       60 - 69% D          59% and lower F  
 
Objectives:                290-3-3-.13  (1) (a) 1 
 
1. To provide a careful study of the calculus.  
2. To insist that a mastery of the concepts of the calculus - the function, the limit; 
continuity, differentiation, and integration - is indispensable for understanding calculus.  
3. To help the student acquire technical facility and an understanding of the uses and 
applications of calculus.  
4.  To help the student gain mathematical maturity.  
 
Unit 1.      Limits and Their Properties  
 
Unit Objectives:-  Upon completing this unit, the student should be able to: 
1. Understand the intuitive discussion of the limit concept  
2. Identify properties of limits.  



3. Develop computational techniques in evaluating limits, including left or right hand 
limits.  

4. Compute certain limits involving the sine and cosine functions.  
5. Use the concepts of continuity.  
6. Identify properties of continuous functions.  
7. Use the intermediate value theorem.  
8. Understand the concept of infinite limits.  
9. Interpret certain limits graphically as vertical asymptotes.  
10. Be familiar with the formal definition of limits.  
 
Content  
1. Finding Limits Graphically and Numerically  
2. Evaluating Limits Analytically  
3. Continuity and One-Sided Limits  
4. Infinite Limits  
 
Unit II:   Differentiation  
 
Unit Objectives: Upon completing this unit the student should be able to  
1. Define the derivative and find the slope of the tangent to a curve.  
2. Calculate the derivative by the finite process.  
3. Use the rules of differentiation.  
4. Compute derivatives of expressions involving trigonometric functions.  
5. Extend applications of differentiation to trigonometric functions.  
6. Understand the relationship between differentiability and continuity.  
7. Distinguish between average and instantaneous rates of change.  
8. Use the derivative to calculate instantaneous rates of change. 
9. Compute instantaneous velocity and acceleration  
10. Use derivatives to determine velocity and acceleration in linear motion.  
11. Define higher order derivatives.  
12. Illustrate the use of the rules of differentiation in combination with one another.  
13. Distinguish between explicit and implicit forms of an equation.  
14. Apply the technique of implicit differentiation.  
 
Content  
1. The Derivative and the Tangent Line Problem  
2. Basic Differentiation Rules and Rates of Change  
3. Derivatives of Trigonometric Functions  
4. The Product and Quotient Rules and Higher-Order Derivatives  
5. The Chain Rule  
6. Implicit Differentiation  
 
 
Unit III: Applications of Differentiation  
  
Unit Objectives:    Upon completing this unit, the student should be able to 



1. Understand extrema of functions.   
2. Follow a general approach to solving maximum-minimum problems.  
3. Understand Rolle's theorem and the Mean Value Theorem.  
4. Use the derivative to determine when a function is increasing and decreasing.  
5. Use the first derivative to locate relative minimum and relative maximum points.  
6. Use the first and second derivatives to determine concavity and points of inflection.  
7. Use the Second Derivative Test for relative extrema.  
8. Understand the concept of limits at infinity.  
9. Interpret certain limits graphically as horizontal asymptotes.  
10. Use curve-sketching techniques in combination with one another.  
11. Solve maximum and minimum problems.  
12. Understand differentials.  
 
Content 
1. Extrema on an Interval  
2. Rolle's Theorem and the Mean Value Theorem  
3. Increasing and Decreasing Functions and the First Derivative Test  
4. Concavity and the Second-Derivative Test  
5. Limits at Infinity  
6. Curve Sketching  
7. Optimization Problems  
  
Unit IV: Integration   
 
Unit Objectives:  Upon completing this unit the student should be able to  
1. Define integration as the inverse operation of differentiation. 
2. Utilize basic integration rules and rules for trigonometric functions.  
3. Employ the Sigma notation for expressing sums of many terms.  
4. Know the definition of area for a rectangle and for other plane regions.  
5. Compute upper and lower sums to estimate the area under a curve.  
6. -Define Riemann sums and the definite integral.  
7. Interpret the definite integral as the area of a region in appropriate cases.  
8. Use the properties of the definite integral.  
9. Provide a development of the Fundamental Theorem of Calculus.  
10. Use the Fundamental Theorem to evaluate the definite integral..  
11. Perform integration by using substitutions.  
 
Content 
1. Antiderivatives and Indefinite Integration  
2. Area  
3. Riemann Sums and Definite Integrals  
4. Fundamental Theorem of Calculus  
5. Integration by Substitution  
 
Unit V: Logarithmic, Exponential, and Other Transcendental Functions  
 



Unit  Objectives: Upon completing this unit, the student should be able to-  
 
1. Utilize the properties of exponents and logarithms.  
2. Demonstrate the inverse relationship between the exponential and logarithmic 

functions  
3. Use differentiation formulas for logarithmic function.  
4. Use the Log rule for integration.  
5. Apply logarithmic differentiation.  
6. Perform differentiation of exponential functions.  
7. Use integration formulas for exponential functions.  
8. Review the inverse trigonometric functions.  
9. Develop and use formulas for the derivatives of the inverse trigonometric functions, 

and the resulting integrals.  
10. Understand hyperbolic functions, their derivatives and integrals.  
 
Content 
1. Inverse Functions.  
2. Exponential Functions: Differentiation and Integration  
3. The Natural Logarithmic Function: Differentiation and Integration  
4. Inverse Trigonometric Functions: Differentiation and Integration 


