
TOPIC: AVERAGE VALUE OF A FUNCTION
Average Value of a Function

EXAMPLE Find the average value of                       on        .

◆ Recall: Taking the limit as             of a Riemann sum gives the true area under the curve: the definite integral.

 We can use a definite integral to find the average value of a function         from         .▶ 

EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  

 
Average Value of a Function 

◆ Recall: Taking the limit as 𝑛𝑛 → ∞ of a Riemann sum gives the true area under the curve: the definite integral.  

● We can use a definite integral to find the average value of a function 𝑓𝑓ሺ𝑥𝑥ሻ from [𝑎𝑎, 𝑏𝑏]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Value of a Function New 

𝑓𝑓𝑎𝑎𝑎𝑎𝑎𝑎 = 1
𝑏𝑏 − 𝑎𝑎 ∫ 𝑓𝑓ሺ𝑥𝑥ሻ

𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥

Avg value ≈                                                                     
     

𝑓𝑓ሺ𝑥𝑥1
∗ሻ + 𝑓𝑓ሺ𝑥𝑥2

∗ሻ + ⋯ + 𝑓𝑓ሺ𝑥𝑥𝑛𝑛
∗ ሻ 

 

≈ 1
       ∑ ___________    

     

𝑘𝑘=1
 Δ𝑥𝑥 = 𝑏𝑏 − 𝑎𝑎

𝑛𝑛

≈                 
       ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻ    
𝑛𝑛 

𝑘𝑘=1
 

≈ 1 
                ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻ _____   
𝑛𝑛 

𝑘𝑘=1
 

Avg value 

Avg value 

Avg value 

∫ 𝑓𝑓ሺ𝑥𝑥ሻ
𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥 = lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1

= 1 
 𝑏𝑏 − 𝑎𝑎 ⋅ lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1
 Avg value 

EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  

 
Average Value of a Function 

◆ Recall: Taking the limit as 𝑛𝑛 → ∞ of a Riemann sum gives the true area under the curve: the definite integral.  

● We can use a definite integral to find the average value of a function 𝑓𝑓ሺ𝑥𝑥ሻ from [𝑎𝑎, 𝑏𝑏]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Value of a Function New 

𝑓𝑓𝑎𝑎𝑎𝑎𝑎𝑎 = 1
𝑏𝑏 − 𝑎𝑎 ∫ 𝑓𝑓ሺ𝑥𝑥ሻ

𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥

Avg value ≈                                                                     
     

𝑓𝑓ሺ𝑥𝑥1
∗ሻ + 𝑓𝑓ሺ𝑥𝑥2

∗ሻ + ⋯ + 𝑓𝑓ሺ𝑥𝑥𝑛𝑛
∗ ሻ 

 

≈ 1
       ∑ ___________    

     

𝑘𝑘=1
 Δ𝑥𝑥 = 𝑏𝑏 − 𝑎𝑎

𝑛𝑛

≈                 
       ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻ    
𝑛𝑛 

𝑘𝑘=1
 

≈ 1 
                ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻ _____   
𝑛𝑛 

𝑘𝑘=1
 

Avg value 

Avg value 

Avg value 

∫ 𝑓𝑓ሺ𝑥𝑥ሻ
𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥 = lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1

= 1 
 𝑏𝑏 − 𝑎𝑎 ⋅ lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1
 Avg value 

EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  

 
Average Value of a Function 

◆ Recall: Taking the limit as 𝑛𝑛 → ∞ of a Riemann sum gives the true area under the curve: the definite integral.  

● We can use a definite integral to find the average value of a function 𝑓𝑓ሺ𝑥𝑥ሻ from [𝑎𝑎, 𝑏𝑏]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Value of a Function New 

𝑓𝑓𝑎𝑎𝑎𝑎𝑎𝑎 = 1
𝑏𝑏 − 𝑎𝑎 ∫ 𝑓𝑓ሺ𝑥𝑥ሻ

𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥

Avg value ≈                                                                     
     

𝑓𝑓ሺ𝑥𝑥1
∗ሻ + 𝑓𝑓ሺ𝑥𝑥2

∗ሻ + ⋯ + 𝑓𝑓ሺ𝑥𝑥𝑛𝑛
∗ ሻ 

 

≈ 1
       ∑ ___________    

     

𝑘𝑘=1
 Δ𝑥𝑥 = 𝑏𝑏 − 𝑎𝑎

𝑛𝑛

≈                 
       ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻ    
𝑛𝑛 

𝑘𝑘=1
 

≈ 1 
                ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻ _____   
𝑛𝑛 

𝑘𝑘=1
 

Avg value 

Avg value 

Avg value 

∫ 𝑓𝑓ሺ𝑥𝑥ሻ
𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥 = lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1

= 1 
 𝑏𝑏 − 𝑎𝑎 ⋅ lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1
 Avg value 

New Average Value of a Function

Avg value

EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  

 
Average Value of a Function 

◆ Recall: Taking the limit as 𝑛𝑛 → ∞ of a Riemann sum gives the true area under the curve: the definite integral.  

● We can use a definite integral to find the average value of a function 𝑓𝑓ሺ𝑥𝑥ሻ from [𝑎𝑎, 𝑏𝑏]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Value of a Function New 

𝑓𝑓𝑎𝑎𝑎𝑎𝑎𝑎 = 1
𝑏𝑏 − 𝑎𝑎 ∫ 𝑓𝑓ሺ𝑥𝑥ሻ

𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥

Avg value ≈                                                                     
     

𝑓𝑓ሺ𝑥𝑥1
∗ሻ + 𝑓𝑓ሺ𝑥𝑥2

∗ሻ + ⋯ + 𝑓𝑓ሺ𝑥𝑥𝑛𝑛
∗ ሻ 

 

≈ 1
       ∑ ___________    

     

𝑘𝑘=1
 Δ𝑥𝑥 = 𝑏𝑏 − 𝑎𝑎

𝑛𝑛

≈                 
       ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻ    
𝑛𝑛 

𝑘𝑘=1
 

≈ 1 
                ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻ _____   
𝑛𝑛 

𝑘𝑘=1
 

Avg value 

Avg value 

Avg value 

∫ 𝑓𝑓ሺ𝑥𝑥ሻ
𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥 = lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1

= 1 
 𝑏𝑏 − 𝑎𝑎 ⋅ lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1
 Avg value 

Avg value

EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  

 
Average Value of a Function 

◆ Recall: Taking the limit as 𝑛𝑛 → ∞ of a Riemann sum gives the true area under the curve: the definite integral.  

● We can use a definite integral to find the average value of a function 𝑓𝑓ሺ𝑥𝑥ሻ from [𝑎𝑎, 𝑏𝑏]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Value of a Function New 

𝑓𝑓𝑎𝑎𝑎𝑎𝑎𝑎 = 1
𝑏𝑏 − 𝑎𝑎 ∫ 𝑓𝑓ሺ𝑥𝑥ሻ

𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥

Avg value ≈                                                                     
     

𝑓𝑓ሺ𝑥𝑥1
∗ሻ + 𝑓𝑓ሺ𝑥𝑥2

∗ሻ + ⋯ + 𝑓𝑓ሺ𝑥𝑥𝑛𝑛
∗ ሻ 

 

≈ 1
       ∑ ___________    

     

𝑘𝑘=1
 Δ𝑥𝑥 = 𝑏𝑏 − 𝑎𝑎

𝑛𝑛

≈                 
       ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻ    
𝑛𝑛 

𝑘𝑘=1
 

≈ 1 
                ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻ _____   
𝑛𝑛 

𝑘𝑘=1
 

Avg value 

Avg value 

Avg value 

∫ 𝑓𝑓ሺ𝑥𝑥ሻ
𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥 = lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1

= 1 
 𝑏𝑏 − 𝑎𝑎 ⋅ lim

𝑛𝑛→∞
∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻΔ𝑥𝑥
𝑛𝑛

𝑘𝑘=1
 Avg value 

Avg value

EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  

 
Average Value of a Function 

◆ Recall: Taking the limit as 𝑛𝑛 → ∞ of a Riemann sum gives the true area under the curve: the definite integral.  

● We can use a definite integral to find the average value of a function 𝑓𝑓ሺ𝑥𝑥ሻ from [𝑎𝑎, 𝑏𝑏]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Value of a Function New 
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𝑏𝑏 − 𝑎𝑎 ∫ 𝑓𝑓ሺ𝑥𝑥ሻ

𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥

Avg value ≈                                                                     
     

𝑓𝑓ሺ𝑥𝑥1
∗ሻ + 𝑓𝑓ሺ𝑥𝑥2

∗ሻ + ⋯ + 𝑓𝑓ሺ𝑥𝑥𝑛𝑛
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≈ 1
       ∑ ___________    

     

𝑘𝑘=1
 Δ𝑥𝑥 = 𝑏𝑏 − 𝑎𝑎

𝑛𝑛

≈                 
       ∑ 𝑓𝑓ሺ𝑥𝑥𝑘𝑘

∗ ሻ    
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= 1 
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∗ ሻΔ𝑥𝑥
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𝑘𝑘=1
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Avg value

EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  

 
Average Value of a Function 
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Average Value of a Function New 

𝑓𝑓𝑎𝑎𝑎𝑎𝑎𝑎 = 1
𝑏𝑏 − 𝑎𝑎 ∫ 𝑓𝑓ሺ𝑥𝑥ሻ

𝑏𝑏

𝑎𝑎
𝑑𝑑𝑥𝑥

Avg value ≈                                                                     
     

𝑓𝑓ሺ𝑥𝑥1
∗ሻ + 𝑓𝑓ሺ𝑥𝑥2

∗ሻ + ⋯ + 𝑓𝑓ሺ𝑥𝑥𝑛𝑛
∗ ሻ 

 

≈ 1
       ∑ ___________    
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EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  
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EXAMPLE Find the average value of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥 + 2 on [0,4].  
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Recall
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       PRACTICE Find the average value of the function on the interval [2,5]. 

𝐹𝐹ሺ𝑥𝑥ሻ = 𝑥𝑥3 − 2
√𝑥𝑥

 

 

       PRACTICE Find the average value of the function on the interval [4,9]. 

𝐹𝐹ሺ𝑥𝑥ሻ = √𝑥𝑥 + 6 
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