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Determination of Maxima by using 2nd derivative test 

As proved in the first derivative test, f(x) has maximum value at x = a if  
𝑑𝑦

𝑑𝑥
changes sign from +ve to –ve at x = a.     

But 
𝑑𝑦

𝑑𝑥
is itself a function of x.  Since it changes sign from +ve to –ve . Therefore, it decreases at x =a and hence 

its 

derivative 
𝑑

𝑑𝑦

𝑑𝑥

𝑑𝑥
=

𝑑2𝑦

𝑑𝑥2
is –ve at x = a.

Hence the function y = f(x) has maximum value at x = a if 

(i)
𝑑𝑦

𝑑𝑥
= 0 , x =a 

(ii)     
𝑑2𝑦

𝑑𝑥2
is – ve at  x = a 



Determination of Minima by using 2nd derivative test 

As proved in the first derivative test, f(x) has minimum value at x = a if  
𝑑𝑦

𝑑𝑥
changes sign from -ve to +ve at x = a.     

But 
𝑑𝑦

𝑑𝑥
is itself a function of x.  Since it changes sign from -ve to +ve . Therefore, it increases at x =a and hence its 

derivative 
𝑑

𝑑𝑦

𝑑𝑥

𝑑𝑥
=

𝑑2𝑦

𝑑𝑥2
is +ve at x = a.

Hence the function y = f(x) has minimum value at x = a if 

(i)
𝑑𝑦

𝑑𝑥
= 0 , x =a 

(ii)     
𝑑2𝑦

𝑑𝑥2
is + ve at  x = a 

NOTE:

If 
𝑑2𝑦

𝑑𝑥2
= 0 at x =  a ,then the function may have point of inflexion, If  

𝑑3𝑦

𝑑𝑥3
≠ 0 at x = a, then function has point of 

inflexion.



Determine the maximum and minimum value of the function 𝑦 = 𝑥5 − 5𝑥4 + 5𝑥3 − 1

Problem-1



Determine the local maxima and minima value of the function 𝑦 = 𝑆𝑖𝑛𝑥 + 𝐶𝑜𝑠𝑥, 0 < 𝑥 <
𝜋

2

,   

Problem-2



Find all the points of local maxima and local minima of the function 𝑓 given by  𝑓 𝑥 = 2𝑥3 − 6𝑥2 + 6𝑥 + 5

,   

Problem-3



HOME ASSIGNMENT

Q1.  Show that the function given by 𝑓 𝑥 =
𝑙𝑜𝑔𝑥

𝑥
has maximum value at 𝑥 = 𝑒

Q2.  Find the local maximum and local minimum value of  the function

𝑓 𝑥 =
3

10
𝑥4 −

4

5
𝑥3 − 3𝑥2 +

36

5
𝑥 + 11

Q3.  Find the local maximum and local minimum value of  the function 

𝑓 𝑥 = 𝑆𝑖𝑛𝑥 +
1

2
𝐶𝑜𝑠2𝑥, where 0 < 𝑥 <

𝜋

2
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