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Determining Local Extrema of a Function 

Q1) a) 𝑓(𝑥) = 𝑥3 − 2𝑥2 + 𝑥 − 5, −2 ≤ 𝑥 ≤ 1 

           𝑓′(𝑥) = 3𝑥2 − 4𝑥 + 1 

           For stationary points 𝑓′(𝑥) = 0, giving  

           3𝑥2 − 4𝑥 + 1 = 0 

          (3𝑥 − 1)(𝑥 − 1) = 0 

           𝑥 =
1

3
, 𝑥 = 1 

 

          𝑓 (
1

3
) = (

1

3
)3 − 2 (

1

3
)

2
+

1

3
− 5 = −4.85 

          𝑓(1) = 13 − 2(1)2 + 1 − 5 = −5 

          𝑓(−2) = (−2)3 − 2(−2)2 − 2 − 5 = −23 

          So, the greatest value is −4.85 and the least value is −23 

 

      b) 𝑓(𝑥) = 𝑥3 − 3𝑥2 − 24𝑥 + 10, −1 ≤ 𝑥 ≤ 6 

         𝑓′(𝑥) = 3𝑥2 − 6𝑥 − 24 

         For stationary points 𝑓′(𝑥) = 0, giving  

         3𝑥2 − 6𝑥 − 24 = 0 

              𝑥2 − 2𝑥 − 8 = 0 

   

         (𝑥 − 4)(𝑥 + 2) = 0 

                   𝑥 = −2, 𝑥 = 4 

         𝑓(−2) = (−2)3 − 3(−2)2 − 24(−2) + 10 = 38 

         𝑓(−1) = (−1)3 − 3(−1)2 − 24(−1) + 10 = 30       



 

 

         𝑓(4) = 43 − 3(42) − 24(4) + 10 = −70 

         𝑓(6) = 63 − 3(62) − 24(6) + 10 = −26 

         So, the maximum value is 38 and the minimum value is −70 

 

      c) 𝑔(𝑥) = 6𝑥2 + 3𝑥 + 2, −5 ≤ 𝑥 ≤ 5 

         𝑔′(𝑥) = 12𝑥 + 3 

         For stationary points 𝑔′(𝑥) = 0, giving  

         12𝑥 + 3 = 0 

                      𝑥 = −
1

4
 

         𝑔 (−
1

4
) = 6(−

1

4
)2 + 3 (−

1

4
) + 2 = 1.625 

         𝑔(−5) = 6(−5)2 + 3(−5) + 2 = 137 

 

         𝑔(5) = 6(5)2 + 3(5) + 2 = 167 

         So, the maximum value is 167 and the minimum value is 137 

 

    d) 𝑓(𝑥) = 𝑥3(𝑥 − 2), −1 ≤ 𝑥 ≤ 4 

                  = 𝑥3 − 2𝑥2 

       𝑓′(𝑥) = 3𝑥2 − 4𝑥 

       For stationary points 𝑓′(𝑥) = 0, giving  

       3𝑥2 − 4𝑥 = 0 

       𝑥(3𝑥 − 4) = 0 

       𝑥 = 0, 𝑥 =
4

3
 

 

 

 



 

 

Q2) a) 𝑦 = 4𝑥2 + 6𝑥 

           
𝑑𝑦

𝑑𝑥
= 8𝑥 + 6 

           For stationary points 
𝑑𝑦

𝑑𝑥
= 0 

           8𝑥 + 6 = 0  

           8𝑥 = −6, 𝑥 = −
3

4
 

           When 𝑥 = −
3

4
,  

𝑑2𝑦

𝑑𝑥2
= 8 

           Since 
𝑑2𝑦

𝑑𝑥2
> 0, the point is a minimum turning point.  

 

 

        b) 𝑦 = 𝑥(𝑥2 − 4𝑥 − 3) = 𝑥3 − 4𝑥2 − 3𝑥 

           
𝑑𝑦

𝑑𝑥
= 3𝑥2 − 8𝑥 − 3  

           For stationary points 
𝑑𝑦

𝑑𝑥
= 0 

           3𝑥2 − 8𝑥 − 3 = 0 

           (3𝑥 + 1)(𝑥 − 3) = 0 

 𝑥 = −
1

3
, 𝑥 = 3 

           
𝑑2𝑦

𝑑𝑥2 = 6𝑥 − 8 

           When 𝑥 = −
1

3
,

𝑑2𝑦

𝑑𝑥2 =  −10 

           Since 
𝑑2𝑦

𝑑𝑥2 < 0, the point is a maximum turning point 

           When 𝑥 = 3,
𝑑2𝑦

𝑑𝑥2 = 10 

           Since 
𝑑2𝑦

𝑑𝑥2 > 0, the point is a minimum turning point 

 

 

 



 

        c) 𝑦 = 𝑥4 − 12𝑥2 

           
𝑑𝑦

𝑑𝑥
= 4𝑥3 − 24𝑥 

           For stationary points 
𝑑𝑦

𝑑𝑥
= 0 

           4𝑥3 − 24𝑥 = 0 

             4𝑥(𝑥2 − 6) = 0 

           𝑥 = 0, 𝑥 = ±√6  

           
𝑑2𝑦

𝑑𝑥2 = 12𝑥2 − 24 

           When 𝑥 = 0,
𝑑2𝑦

𝑑𝑥2 =  −24 

           Since 
𝑑2𝑦

𝑑𝑥2 < 0, the point is a maximum turning point 

           When 𝑥 = ±√6,
𝑑2𝑦

𝑑𝑥2 = 12(6) − 24 = 48 

           Since 
𝑑2𝑦

𝑑𝑥2 > 0, these points are minimum turning points 

 

       d) 𝑦 = 𝑥
1

2(𝑥 − 6) = 𝑥
3

2 − 6𝑥
1

2 

            
𝑑𝑦

𝑑𝑥
=

3

2
𝑥

1

2 − 3𝑥−
1

2  

          For stationary points 
𝑑𝑦

𝑑𝑥
= 0 

           
3

2
𝑥

1

2 − 3𝑥−
1

2 = 0 

           
3

2
𝑥

1

2 =
3

𝑥
1
2

 

           
3

2
𝑥 = 3 

           3𝑥 = 6, 𝑥 = 2  

           
𝑑2𝑦

𝑑𝑥2 =
3

4
𝑥−

1

2 +
3

2

−
3

2  

           When 𝑥 = 2 

           
𝑑2𝑦

𝑑𝑥2 =
3

4√2
+

3

4√2
  

           Since 
𝑑2𝑦

𝑑𝑥2 > 0, the point is a minimum turning point 


