
The George Mason Calculus Olympiad compe��on will cover the following topics from single variable 
calculus: 

1. Limits and Con�nuity: defini�ons and proper�es, finding the limit of a func�ons at a point, 
determining whether a func�on is con�nuous at a point/on a given set, asymptotes, the 
Intermediate Value Theorem. 

2. Deriva�ves: defini�on, geometric interpreta�on, differen�a�on rules, deriva�ves of elementary 
func�ons, implicit differen�a�on, deriva�ves of inverse func�ons, related rates, linear 
approxima�on. 

3. Applica�ons of Deriva�ves: the Extreme Value Theorem, the Mean Value Theorem, monotonic 
func�ons and the first deriva�ve test, concavity, curve sketching, op�miza�on problems, 
indeterminate forms, l’Hôpital’s rule, an�deriva�ves. 

4. Integrals: defini�on of a definite integral, geometric interpreta�on, proper�es, techniques of 
integra�on (the subs�tu�on method, integra�on by parts, trigonometric integrals and 
trigonometric subs�tu�ons, par�al frac�ons, improper integrals. 

5. Applica�ons of Definite Integrals: area of a plane region, volumes, arc length, area of a surface of 
revolu�on. 


