
 

 

Answer on Question #64862 – Math – Real Analysis 

Question 

Verify the second mean value theorem of integrability for the functions 𝑓 and 𝑔 

defined on [1, 2] by 𝑓(𝑥) = 3𝑥 and 𝑔(𝑥) = 5𝑥.  

Solution 

Let us state the second mean value theorem. 

If 𝑓: [𝑎, 𝑏] → ℝ is a monotonic function and 𝑔: [𝑎, 𝑏] → ℝ is an integrable function, 

then there exists a number 𝑥 in (𝑎, 𝑏) such that 

∫ 𝑓(𝑡)𝑔(𝑡)𝑑𝑡
𝑏

𝑎
= 𝑓(𝑎+) ∫ 𝑔(𝑡)𝑑𝑡

𝑥

𝑎
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. 

Function 𝑓(𝑥) = 3𝑥 increases on [1, 2];  
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1
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1
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2
|1

2 =
15

2
< ∞, so 𝑔(𝑥) = 5𝑥 is integrable on [1, 2].  

Then 
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2
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We must solve this equation on (1, 2).  

−
15𝑥2

2
= −

35

2
⇒ 𝑥2 =

7

3
⇒ 𝑥 = √

7

3
∈ (1, 2). 

So we found 𝑥 = √
7

3
∈ (1, 2) such that  
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2

𝑥
. The theorem is verified.  
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