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MATHEMATICS | AIT PRACTICE PROBLEM 

 

MATHEMATICS (MORE THAN ONE CORRECT ANSWER) PROBLEM: 
 

Given a differentiable function that is continuous on a range of [0, 2𝜋], derivatives can 

be used to determine which of the following: 

 
¨ A. Number of Inflection Points 

¨ B. Number of Critical Points 
¨ C. Local Minimum 

¨ D. Area under the curve 
¨ E. Location of Critical Points 
¨ F. Slope of Tangent Line 
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MATHEMATICS (MORE THAN ONE CORRECT ANSWER) SOLUTION: 

 
The TOPIC of DIFFERENTIAL CALCULUS can be referenced under the SUBJECT of 
MATHEMATICS on page 27 of the NCEES Supplied Reference Handbook, Version 9.4 
for Computer Based Testing.  

 
DIFFERENTIAL CALCULUS is the mathematics of change, analyzing how a function 

or application changes over time or other defined independent variable. 
 

Differential Calculus is based on the use of a DERIVATIVE, which is the instantaneous 
RATE OF CHANGE of a given function.   
 

A variable 𝑦 is said to be a function of another variable 𝑥 if, when 𝑥 is given, 𝑦 is 

determined. 

 
DIFFERENTIATION is the process of finding the derivative of a function.  

 
The derivative of a function is based on the idea of calculating the slope of a function, 

where we calculate the rate of change of one variable with respect to another variable.  
 
The GENERAL GUIDELINES for the SLOPE of a TANGENT LINE can be referenced 

under the SUBJECT of MATHEMATICS on page 27 of the NCEES Supplied Reference 
Handbook, Version 9.4 for Computer Based Testing.  

 
When we want to find the slope of a curve at a point, we are solving for the 
INSTANTANEOUS RATE OF CHANGE in a function for a specific value of the 

independent variable.  
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The derivative of a function 𝑓(𝑥) at some number 𝑥 = 𝑐, written as 𝑓′(𝑐), is the slope of 

the tangent line to	𝑓 drawn at 𝑐.  

 
Therefore, the instantaneous rate of change is the SLOPE of a TANGENT LINE 
(ANSWER CHOICE F) at that point on the curve.  
 
DERIVATIVES can be used to help draw and analyze graphs of functions.  

 
When a curve has a PEAK or TROUGH at a certain point relative to the surrounding 

region, the point is called an EXTREMA.  
 
A PEAK is a LOCAL MAXIMUM whereas a TROUGH is a LOCAL MINIMUM 
(ANSWER CHOICE C).   
 

If the PEAK represents the largest value in the entire function, it’s known as the 
ABSOLUTE MAXIMUM.  

 
If a TROUGH is the smallest value in the function, it is the ABSOLUTE MINIMUM.  
 

At any point, where the graph of a function reaches an EXTREMA, the first derivative 

of that function will be equal to 0.  

 

Given any function, 𝑓(𝑥), it is said that at 𝑥 = 𝑎 there is a CRITICAL POINT 

(ANSWER CHOICES B/E) if either of the following scenarios hold true: 
 

 𝑓1 𝑎 = 0 
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 𝑓1 𝑎  DOESN’T EXIST 

 

Finding CRITICAL POINTS (ANSWER CHOICES B/E) for a polynomial function 
is fairly simple, granted the degree doesn’t get overly large making it difficult to 
determine the roots.   

 
However, often times we encounter functions that are more difficult, and that will 

require factoring and other means to determine where the function has a CRITICAL 
POINT. 
 

When a CRITICAL POINT is defined, the SECOND DERIVATIVE TEST can be used to 
determine if the point is a MAXIMA or MINIMA for that particular function.   

 
The SECOND DERIVATIVE TEST states that: 

 

• If 𝑓11 𝑎 > 0, then 𝑓(𝑥) is increasing in the interval around 𝑎. Since 𝑓1 𝑎 = 0, 

then 𝑓(𝑥) must be negative to the left of “𝑎” and positive to the right of “𝑎”. 

Therefore,“𝑎” is a LOCAL MINIMUM (ANSWER CHOICE C).  

 

• If 𝑓11 𝑎 < 0, then 𝑓(𝑥) is decreasing in the interval around 𝑎. Since 𝑓1 𝑎 = 0, 

then 𝑓(𝑥) must be positive to the left of “a” and negative to the right of “𝑎”. 

Therefore, “a” is a LOCAL MAXIMUM.  
 

Therefore, we can know that derivatives can be used to determine the number of 
critical points, the location of critical points, and the local minima of a function, so we 
should include answer choices: B, C, and E.  
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The TOPIC of INFLECTION POINTS can be referenced under the SUBJECT of 
MATHEMATICS on page 27 of the NCEES Supplied Reference Handbook, Version 9.4 
for Computer Based Testing.  

 
As its stated in the NCEES Supplied Reference Handbook: 

 

The function 𝑦 = 𝑓(𝑥) has a point of inflection at 𝑥 = 𝑎, if 𝑓"(𝑎) = 0 and if 𝑓"(𝑥) 

changes signs as “𝑥” increases through 𝑥 = 𝑎. 

 

So in other words, we will be leaning heavily on the second derivative of a defined 
function to help us hone in on INFLECTION POINTS (ANSWER CHOICE A). 
 

When it states that “𝑓"(𝑥) changes sings as “x” increases through x =a, it is essentially 

saying that for values less than “a”, the sign of the result will be either negative or 

positive…for values greater than “a”, the sign of the result will make a switch, either 
from that negative to positive, or from positive to negative. 

 
This change in sign as the “x” value makes its way through “a” tells us that we are 

dealing with an INFLECTION POINT. 
 
Therefore, we can know that derivatives can be used to determine the number of 

inflection points, so we should include answer choice: A. 
 
The last answer choice to evaluate is D. Area Under the Curve, which we should know is 
calculated using INTEGRATION and not DIFFERENTIATION. 
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Therefore, the correct answer choices are: 
 

¨ A. Number of Inflection Points 
¨ B. Number of Critical Points 
¨ C. Local Minimum 
¨ D. Area under the curve 
¨ E. Location of Critical Points 
¨ F. Slope of Tangent Line 

 
 
 
 
 
	


