
Summary of the Use of Justifications on the AP Calculus Exam (Please note that these have changed over the 

years and answer keys from former years may reflect different expectations than this year) 

 

How do you know that a written answer is expected?  Look for phrases such as: 

 Justify you answer 

 Explain your reasoning 

 Why? 

 Why not? 

 Give a reason for your answer 

 Explain the meaning of a definite integral in the context of the problem. 

 Explain the meaning of a derivative in the context of the problem. 

 Explain why an approximation overestimates or underestimates the actual value 

 

How do you answer such a question? The short answer is to determine which theorem or definition applies  
and then show that the given situation specifically meets (or fails to meet) the hypotheses of the theorem or 
definition. 
 

 

 

 To show that a theorem applies state and show that all its hypotheses are met. To show that 

a theorem does not apply show that at least one of the hypotheses is not true (be specific as          

to which one). 

 

L’Hopital’s rule, etc… 



 
 

 

 

 

 

A short version of common things to establish before you can come to a conclusion: 

 Increasing, decreasing, local extreme values, and concavity are all justified by reference to the function’s 

derivative. The table below shows what is required for the justifications. The items in the second column 

must be given (perhaps on a graph of the derivative) or must have been established by the student’s 

work. 

 

In order to Conclude that: You must clearly establish that: 

y is increasing y’ > 0  (above the x-axis) 

y is decreasing y’ < 0   (below the x-axis) 

y has a local minimum 
y’ changes  – to + (crosses x-axis below to 

above) or  

y has a local maximum 
y’ changes + to –  (crosses x-axis above to 

below) or  

y is concave up y’ increasing  (going up to the right) or  

y is concave down y’ decreasing  (going down to the right) or  

y has point of inflection y’ extreme value  (high or low points) or  changes sign. 

 

 

 

 

 

 

 

11.  Use of L’Hopital’s rule to find limits 



SOME SPECIFICS THAT ARE A BIT MORE IN  DEPTH THAN ABOVE: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 To show that a function is continuous show that the limit (or perhaps two one-sided limits) equals the 

value at the point. (See 2007 AB 6) 

 

 

 

  Local extreme values may be justified by the First Derivative Test, the Second Derivative Test, or the 

Candidates’ Test. In each case the hypotheses must be shown to be true either in the given or by the 

student’s work. 

 Absolute Extreme Values may be justified by the same three tests (often the Candidates’ Test is the 

easiest), but here the student must consider the entire domain. This may be done (for a continuous 

function) by saying specifically that this is the only place where the derivative changes sign in the 

proper direction. 



 

 Overestimates or underestimates usually depend on the concavity between the two points used in the 

estimates. 

 

 

 Speed is increasing on intervals where the velocity and acceleration have the same sign; decreasing where 

they have different signs. (2013 AB 2 d) 

 

 

 To use the Mean Value Theorem state that the function is continuous and differentiable on the interval 

and show the computation of the slope between the endpoints of the interval. (2007 AB 3 b, 2103 

AB3/BC3) 

 

 To use the Intermediate Value Theorem state that the function is continuous and show that the values 

at the endpoints bracket the value in question (2007 AB 3 a) 

 

 For L’Hôpital’s Rule state, in separate statements, that the limit of the numerator and denominator 

are either both zero or both infinite and then make the conclusion you can use l’Hopitals rule.      

(2013 BC 5 a) 

 

 The meaning of a derivative should include the value and (1) what it is (the rate of change of …, 

velocity of …, slope of …), (2) the time it obtains this value, and (3) the units. (2012 AB1/BC1) 

 

 



 

 

 

 The meaning of a definite integral should include the value and (1) what the integral gives (amount, 

average value, change of position), (2) the units, and (3) what the limits of integration mean. One 

way of determining this is to remember the Fundamental Theorem of 

Calculus . The integral is the difference between whatever f represents 

at b and what it represents at a. (2009 AB 2 c, AB 3c, 2013 AB3/BC3 c) 

 


