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WEEK 13 NOTES AND EXERCISES 

 

SECOND DERIVATIVE 

We are having so much fun with differentiation that we needn't stop just there.  All that we have done so far 

is discuss the FIRST DERIVATIVE. 

We can also take the derivative again, and we call this the SECOND DERIVATIVE. 

We use the following notation to describe the second derivative: 

𝑓′′(𝑥) 𝑑2𝑦

𝑑𝑥2
 

𝑦′′ 

 

The second derivative can tell us about concavity.  Concavity is a word used to describe the curve of the 

curve,  

 concave up   concave down 

 

 

 

 

 

 

Increasing and decreasing functions could be either concave up or down, here are some examples: 

 

image from http://tutorial.math.lamar.edu/Classes/CalcI/ShapeofGraphPtII_files/image001.gif 
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If 𝑓′′(𝑥) > 0  then the curve is concave up. 

If 𝑓′′(𝑥) < 0  then the curve is concave down. 

If 𝑓′′(𝑥) = 0  then the curve COULD have a point of inflection at that point.   

A point of inflection is a point where the concavity changes from positive to negative, or negative to 

positive. at the point where 𝑓′′(𝑥) = 0, further clarification is necessary to fully identify.   

What follows from this is the idea that we can now identify if a turning point is a maximum or minimum.   

If 𝑓′′(𝑐) > 0  then the point c is a minimum 

If 𝑓′′(𝑐) < 0  then the point c is a maximum 

If 𝑓′′(𝑐) = 0  then the point c could be a relative maximum, minimum or neither.  

The following table summarizes our first derivative and second derivative curve analysis. 

 
𝑓′(𝑥) < 0 

Decreasing graph 

𝑓′(𝑥) = 0 

Flat spot 

𝑓′(𝑥) > 0 

Increasing graph 

𝑓′′(𝑥) < 0 

Concave down 
 

 
 

𝑓′′(𝑥) = 0 

Possible POI 

 
Or  

 

𝑓′′(𝑥) > 0 

Concave up 
 

 
 

    PRACTICE AND CONSOLIDATION 

                      

http://youtu.be/o2I3lajJklE  

http://youtu.be/GnWZ94njCBY  

http://youtu.be/dIE22eL6q90 (Khan) 

 

Cambridge 3 Unit -  

Ex10D Q1 all, Q2a)b), Q3a) c), Q4 a) d),  

Q5 a), Q7 b),  Q8, Q9 a), Q10 b) 

Ex10E Q1, Q2 all, Q3 all, Q4 all, Q5 all, 

Q10 all, Q15 a) b),  Q18 all 

Ex10F Q1a) d) e)  Q2 all, Q4 a), Q5 a), 

 Q9 a) b) 

Ex10G Q1 all, Q3 c) d)  

 

 

http://youtu.be/o2I3lajJklE
http://youtu.be/GnWZ94njCBY
http://youtu.be/dIE22eL6q90

