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CONTENTS: 
 

Functions: set of Numbers and Inequalities, Functions: Basic Definitions and Examples, Properties of functions, 

and their combination, Inverse functions, Trigonometric functions, Inverse Trigonometric functions. 
 

Limits and Continuity:  Definition of Limit, Limits Laws, Limits Involving Infinity, Continuity of Functions. 
 

Differentiation: The Derivative and the Tangent Line Problem, Differentiation Rules, Derivatives of Trigonometric 
Functions, The Chain Rule, Implicit Differentiation, Higher Order Derivatives, The Derivative of Inverse Functions. 

 

Applications of Differentiation:  Extrema of Functions, The Mean Value Theorem, Increasing and Decreasing 
Functions, Concavity, Curve Sketching, Optimization Problems, Related Rates. 
 

 
GOALS 
In this course the student will: 

 Define functions and theirs types. 
 Define and apply the properties of limits of functions.  
 State the definition of continuity and determine where a function is continuous or discontinuous.  
 Find the derivative of an algebraic function by using the definition of a derivative.   
 Apply differentiation rules to find the derivative of algebraic, trigonometric, exponential, and 

logarithmic functions and their inverses. 
 Apply differentiation rules to find the derivative of the sum, product, quotient, inverse, and composite 

(chain rule) of elementary functions. 
 Find the derivative of an implicitly defined function. 
 Find the higher order derivatives of algebraic, trigonometric, exponential, and logarithmic functions. 
 Use logarithmic differentiation as a technique to differentiate non-logarithmic functions. 
 State and proof the Mean Value Theorem for derivatives and apply it algebraically and graphically. 
 Use the derivative to find critical numbers, increasing intervals, decreasing intervals, local extrema, 

absolute extrema, concavity intervals and inflection points. 
 Apply the derivative to solve problems, including tangent and normal lines to a curve, curve sketching, 

velocity, acceleration, related rates of change, and optimization problems. 
 


