
 
 

AB​ ​Calculus 
5.2​ ​Mean​ ​Value​ ​Theorem 

 

 

Only​ ​says​ ​there​ ​is​ ​such​ ​a​ ​value,​ ​not​ ​where​ ​it​ ​is 

Conditions​ ​of​ ​Theorem​ ​cannot​ ​be​ ​relaxed!  

 

(x)f = x| |  

 

int(x)f = x  

 

 

 

 

 

 

 

 

 



 
 

AB​ ​Calculus 
5.2​ ​Mean​ ​Value​ ​Theorem 

1. ​ ​Show​ ​that​ ​the​ ​function​ ​ ​ ​satisfies​ ​the​ ​hypotheses​ ​of​ ​the​ ​Mean​ ​Value(x)f = x2  
Theorem​ ​on​ ​the​ ​interval​ ​on​ ​the​ ​given​ ​interval.​ ​​ ​Then​ ​find​ ​each​ ​value​ ​of​ ​ ​ ​in​ ​thec  
interval​ ​ ​ ​that​ ​satisfies​ ​the​ ​equationa, )( b   

(c)f ′ = b−a
f (b)−f (a)  

a. ​ ​on​ ​(x)f = x 3
2 0, ][ 1  

 

 

 

 

 

 

 

 

 

b. ​ ​on​ ​(x)f = x| − 1| 0, ][ 4  

 

 

 

c. ​ ​on​ ​(x) (x )f = ln − 1 2, ][ 4  

 

 

 

 

 

 

 

 

 

d.   

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

AB​ ​Calculus 
5.2​ ​Mean​ ​Value​ ​Theorem 

2.​ ​​ ​Explain​ ​why​ ​each​ ​of​ ​the​ ​following​ ​functions​ ​fails​ ​to​ ​satisfy​ ​the​ ​conditions​ ​of​ ​the​ ​Mean 
Value​ ​Theorem​ ​on​ ​the​ ​interval​ ​ .− , ][ 1 1  

a. (x)f = √x + 1 b.  

 

 

 

 

 

 

 

 

 

 

 

3.​ ​​ ​The​ ​interval​ ​ is​ ​given.​ ​​ ​Let​ ​ ​ ​and​ ​ .​ ​​ ​Write​ ​an​ ​equation​ ​fora ≤ x ≤ b a, (a))A = ( f b, (b))B = ( f  
the​ ​secant​ ​line​ ​ ​ ​and​ ​a​ ​tangent​ ​line​ ​to​ ​ ​ ​in​ ​the​ ​interval​ ​ ​ ​that​ ​is​ ​parallel​ ​to​ ​ .BA f a, )( b BA  

(x)  f = √x − 1 1 ≤ x ≤ 3  

 

 

 

 

 

 

 

 

 

 

 



 
 

AB​ ​Calculus 
5.2​ ​Mean​ ​Value​ ​Theorem 

3.​ ​​ ​It​ ​took​ ​20​ ​sec​ ​for​ ​the​ ​temperature​ ​to​ ​rise​ ​from​ ​ ​ ​to​ ​ ​ ​when​ ​a​ ​thermometer​ ​wasF0° 12 F2 °  
taken​ ​out​ ​of​ ​a​ ​freezer​ ​and​ ​placed​ ​in​ ​boiling​ ​water.​ ​​ ​Explain​ ​why​ ​at​ ​some​ ​point​ ​in​ ​the 
interval​ ​the​ ​mercury​ ​was​ ​rising​ ​at​ ​exactly​ ​ .0.6 F1 °  

 

 

 

 

 

 

 

 

 

 

 

4.​ ​​ ​​ ​A​ ​marathoner​ ​ran​ ​the​ ​New​ ​York​ ​City​ ​Marathon​ ​in​ ​2.2h.​ ​​ ​Show​ ​that​ ​at​ ​least​ ​twice,​ ​the 
marathoner​ ​was​ ​running​ ​at​ ​exactly​ ​11mph.  

 

 

 

 

 

 

 

 

 

 

 



 
 

AB​ ​Calculus 
5.2​ ​Mean​ ​Value​ ​Theorem 

 

 

5.​ ​​ ​Use​ ​analytic​ ​methods​ ​to​ ​determine​ ​(a)​ ​the​ ​local​ ​extrema,​ ​(b)​ ​the​ ​intervals​ ​on​ ​which​ ​the 
function​ ​is​ ​increasing,​ ​and​ ​(c)​ ​the​ ​intervals​ ​on​ ​which​ ​the​ ​function​ ​is​ ​decreasing. 

a. (x) 2g = x2 − x − 1  

 

 

 

 

 

b. (x)k = 1
x2  

 

 

 

 

 

c. (x)f = e−0.5x  

 

 

 



 
 

AB​ ​Calculus 
5.2​ ​Mean​ ​Value​ ​Theorem 

d.​ ​​ ​ (x )g(x) = x 3
1

+ 8  

 

 

 

 

 

 

e.​ ​​ ​ (x)k = x
x −42  

 

 

 

 

 

 

 

 

f.​ ​​ ​ (x) xg = 2 + cos x  
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5.2​ ​Mean​ ​Value​ ​Theorem 

 

 

 

6.​ ​​ ​Find​ ​all​ ​possible​ ​functions​ ​ ​ ​with​ ​the​ ​given​ ​derivative:f  

a. (x)f ′ = sin x  b. (x) , xf ′ = 1
x−1  > 1  

 

 

 

7.​ ​Find​ ​the​ ​function​ ​with​ ​the​ ​given​ ​derivative​ ​whose​ ​graph​ ​passes​ ​through​ ​the​ ​point​ ​ .P  

a. (x)f ′ = 1
4x4

3 (1,− )P 2  

 

 

 

 

 

 

 

 

 

b. (x) xf ′ = 2 + 1 − cos x (0, )P 3  


