
 

 

 
(44)   5.3    THE FUNDAMENTAL THEOREM OF CALCULUS (D) 

 

Example 1  
30   Jan. 12. 2008 

Show that ݂ሺݔሻ is an increasing  function on ሾ 1 , ∞ሻ, where ݂ሺݔሻ = න ඥ 1 +  ସ√ ௫ݐ
ଵ ݐ݀ + න ଷݔ sinଶሺݔଶ + 1ሻ గݔ݀

  

Solution 

݂ሺݔሻ = න ඥ 1 +  ସ √ ௫ݐ
ଵ ݐ݀ + න ଷݔ sinଶሺݔଶ + 1ሻ గݔ݀

  

݂\ሺݔሻ = ௫ܦ න ඥ 1 +  ସ √ ௫ݐ
ଵ ݐ݀ + ௫ܦ න ଷݔ sinଶሺݔଶ + 1ሻ గݔ݀

 =  ඥ 1 + ∙  ଶݔ ݔ√12  + 0 = √ 1 + ݔ√ଶ 2ݔ   > 0  for  ݔ ≥ 1 ݂ ↗ ,ሾ1    ݊   ∞ሻ  
 

Example 2 
29    June 4. 2007    

Let ܨሺݔሻ = න cos3 3ݔݑ

1 ݑ݀ + න √ܽ + ݔ+3ݔݏ4݀ݏ
1 + න cos3 ݑ 4ݑ݀

3ݔ  

Show that F is an increasing  function     

Solution ܨሺݔሻ = න cosଷ ௫యݑ
ଵ ݑ݀ + න ඥܽ + ௫యା௫ݏସ݀ݏ

ଵ + න cosଷ ݑ ସݑ݀
௫య  

ሻݔሺ\ܨ = cosଷ ଷݔ ∙ ଶݔ3 + ඥܽ + ሺݔଷ + ሻସݔ ∙ ሺ3ݔଶ + 1ሻ + 0 − cos ଷݔ ∙ ሺ3ݔଶሻ =  ඥܽ + ሺݔଷ + ሻସݔ ∙ ሺ3ݔଶ + 1ሻ   > 0 ∴  is  increasing  ܨ   
 
 

Example 3 
34   June  21, 2009 

Let ݂ሺݔሻ = නሺݐଶ − ݐ + 11ሻଶ ௫ݐ݀
 + නሺݔଶ − ݔ + 11ሻଶ ݀ݔ.ଵ

  

Show that ݂ሺݔሻis increasing
Solution ݂ሺݔሻ = නሺݐଶ − ݐ + 11ሻଶ ݀ݐ௫

 + නሺݔଶ − ݔ + 11ሻଶ ݀ݔ.ଵ
  

݂\ሺݔሻ = ௫ܦ  නሺݐଶ − ݐ + 11ሻଶ ݀ݐ௫
 + ௫ܦ නሺݔଶ − ݔ + 11ሻଶ ݀ݔ.ଵ

  

          =  ሺݔଶ − ݔ + 11ሻଶ ሺ1ሻ + 0 = ሺݔଶ − ݔ + 11ሻଶ ሺ1ሻ > 0 ∴    ݂   is  increasing 
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Example 4     
28   January 13. 

2007 

Find the equation of the tangent line to the curve 

ݕ = 7 + න ଶݐݐ + 1ସ௫ି௫మ
ଷ ݐ݀ at ݔ = 1 

Solution ݕ = 7 + න ଶݐݐ + 1ସ௫ି௫మ
ଷ  ݐ݀

\ݕ = ௫ܦ   න ଶݐݐ + 1ସ௫ି௫మ
ଷ ݐ݀ = ݔ4   − ݔଶሺ4ݔ − ଶሻଶݔ + 1  ∙ ሺ4 −  ሻݔ2

݉ = ห௫ୀଵ\ݕ =  4 − 1ሺ4 − 1ሻଶ + 1  ∙ ሺ4 − 2ሻ =  310 ∙ 2 = 35 

௫ୀଵ|ݕ = 7 + න ଶݐݐ + 1ଷ
ଷ ݐ݀ =   7 + 0 = 7 

݉ = 35 ݕ ሺ1,7ሻ         ,           − ଵݕ = ݉ሺݔ − ݕ ଵሻݔ − 7 = 35 ሺݔ − 1ሻ 5ݕ − 35 = ݔ3 − ݔ3 3 − ݕ5 + 32 = 0 

 

Example 5     
31   June 5, 2008 

Find the local Extrema of ݂ሺݔሻ = න 1sin ݐ + 5 ௫మݐ݀
 ݔ      ∈ ℛ 

Solution ݂ሺݔሻ = න 1sin ݐ + 5 ௫మݐ݀
   

݂\ሺݔሻ =  1sin ଶݔ + 5  ∙ ݔ2 = sinݔ2  ଶݔ + 5  ݂\ሺݔሻ = ݔ2 0 = 0            ⟶ ݔ         = 0 ݂ሺ0ሻ =  න 1sin ݐ + 5 ݐ݀
 = 0 ∴   mini.  local  extrema   at   ሺ1,0ሻ 

  

 
↗ ↘ 0 + − ݔ     0   



 
 

E
36   

݂ሺݔሻ
݂\ሺݔሻ݂\ሺݔሻ2 − 2݂ሺ1ሻ∴   0  
 

Exa
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݂ሺݔሻ
݂\ሺݔሻ
݂\\ሺ݂ݔ\\ሺ6ݔ − 6
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Homework 
 

1 
Given ݂ሺݔሻ = නሺݐଶ + 1ሻ݀ݐ௫

  for  ݔ > 0 
10  June 6,  1994 

Show that ݂ሺݔሻ is increasing function for all ݔ > 0   

2 

Show that the function 

9  January 8,  1994 ݂ሺݔሻ = න ටݐଶଷ + cosସݐ݀  ݐ௫
  is increasing on ቂ 0 ,  2ቃߨ

3 

Show that the function 

7  June  17, 1993 ݂ሺݔሻ = න ඥݐସ +  ௫ √ݐ݀ 1
ଵ௫

 is increasing on ሺ 0 , ∞ሻ 

4 
Let ݂ሺݔሻ = න ඥ7 + ସ௫యା௫ݐ

ଵ ݐ݀ + න cos ݓ ହݓ݀
ଷ  

21   May 27. 2001 

show that f  is an increasing function on ℛ  

5 
Show that ݂ሺݔሻ = ݔ2 + න ඥݐଶ + 1௫య

 ݐ݀ + න ඥݏଶ + ଵݏ1݀
  

26   June  7,   2003 

is an increasing function on ܴ. 

6 

Find the equation of the tangent to the curve 

ݕ  = ݔ ሻ atݔሺܨ = 2 where  ܨሺݔሻ = න ݐ + ଶݐ3 + 4 ௫మݐ݀
ସ  

7 
Let ݂ሺݔሻ = න ݐ − ଶݐ4 + 1 ௫మݐ݀  

  35    August 15, 2009 

Find the intervals on which ݂ is increasing and the intervals on which ݂ is decreasing 
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Homework 
 

8 
Let ݂ሺݔሻ = න ୱ୧୬ݐ݀ ଷݐ ௫

ୡ୭ୱ ௫  
8  August  28, 1993 

15    February 12.1996 

Find an equation for the tangent line graph of f  at ݔ =  4ߨ

9 

Find the absolute maximum and the absolute minimum of  function  

 ݂ሺݔሻ = න  − ݐ √16 ଶଷ൨ݐ ௫ݐ݀
ଶ  in the interval  ሾ 2 , 25 ሿ 

10 
Given that 2ݔଶ − 8 = න ݂ሺݐሻ ݀ݐ௫

  
13  February 19,    1995 

Find a formula for ݂ሺݔሻ and evaluate a  

11 

Find a continuous function f  and a real number  a   

6  January 6,  1993 

such that න 2݂ሺݐሻ݀ݐ௫
 = −1 + 2 sin ∞− for ݔ < ݔ < ∞ 

12 
Let ݂ሺݔሻ = න ඥ1 + ௫ݐ݀ ଶݐ

ଵ  
17   January   8 ,1997 

Show that ݂ሺݔሻ = 0 has exactly one solution in ሺ−∞,∞ሻ 

13 
Let ݂ሺݔሻ = න ሺ5ݐ − ,  ݐሻ݀ݐ ݔ ∈ ܴ.௫ାଷ

௫  
32    August  02, 2008 

Show that ݂ሺݔሻ has a maximum value at ݔ = 1. 
14 Find ݀ݔ݀ݕ where ݕ = න 1 − ଶ1ݑ + ݑ ୡ୭ୱݑ݀ ௫

ଵ  38   January 15, 2011 
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