
 

 

 
(43)   5.3    THE FUNDAMENTAL THEOREM OF CALCULUS (C) 

 

Example 1     
12  January 9,  1995 

Evaluate the following integral න ඥ9 − ଷݔଶ݀ݔ
–ଷ  

Solution 
 

 
 
 
ܫ  =  න ඥ9 − ଷݔଶ݀ݔ

–ଷ  =  12 ሺ3ሻଶ ߨ  =  92  ߨ 

 
 
 

Example 2     
5  July 13,  1992 

Find න ඥ5 − ଴ݔଶ݀ݔ
–√ ହ  

Solution 
 

ܫ  =  න ඥ5 − ଴ݔଶ݀ݔ
–√ ହ  =  14 ൫√5൯ଶ ߨ  =  54  ߨ  
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Example 3     
 

Evaluate the following integral න ସݔ
గଶ

ିగଶ tan 2ݔ  ݔ݀

Solution 

ܫ =  න ସݔ
గଶ

ିగଶ tan 2ݔ  ݔ݀

     Let   ݂ሺݔሻ = ସݔ  tan ሻݔ−ሺ݂  2ݔ = ሺ−ݔସሻ tan 2ݔ− = ସݔ −  tan 2ݔ =  − ݂ሺݔሻ 
               ∴ ݂   is  odd   function 

ܫ =   න ସݔ
గଶ

ିగଶ tan 2ݔ ݔ݀ = 0 

 

Example 4     
25   January 12 .2003 

Evaluate  න ቆcosሺݔߨሻ − ଷ√1ݔ + ସቇଶݔ
ିଶ  ݔ݀

Solution ܫ = න ቆcosሺݔߨሻ − ଷ√1ݔ + ସቇଶݔ
ିଶ  ݔ݀

ଵܫ =  න cosሺݔߨሻଶ
ିଶ ሻݔሺ݂  ݔ݀ = cosሺݔߨሻ ݂ሺ−ݔሻ = cosሺ−ݔߨሻ =  cosሺ−ݔߨሻ = ݂ሺݔሻ ∴ ݂    even  function ܫଵ = 2 න cosሺݔߨሻଶ

଴ ݔ݀  = 2 ∙ ሻ൩଴ݔߨ൥sinሺ ߨ1
ଶ = ߨ2 ሺsin ߨ2 − sin 0ሻ = ߨ2 ሺ0 − 0ሻ = 0 

ଶܫ =  න ቆ ଷ√1ݔ + ସቇଶݔ
ିଶ        ݔ݀ 

 ݃ሺݔሻ = ଷ√1ݔ + ሻݔ−ସ  ݃ሺݔ = ଷ√1ݔ− + ସݔ =  −݃ሺݔሻ ∴   ݃   is   odd  function ܫଶ = ܫ 0 = ଵܫ  − ଶܫ = 0 − 0 = 0 



 

E
23

ܫ = ଵܫି  =  
ଶܫ =݂ሺݔሻ݂ሺ−ݔ ∴ ଶܫ ݂   ܫ=  = ଵܫ
 

E
40

ܫ = ଵܫି  =  
ଶܫ  =  ݂ሺݔሻ݂ሺ−ݔ∴ ଶܫ  ݂   ܫ=  = ଵܫ

(4

HO 

Exampl
   May 26

න ቀඥ9 − ଷݔ
ିଷන ቀඥ9 − ଷݔ

ିଷනሺݔଶ sinଷଷ
ିଷ= ଶݔ  sinଷݔሻ = ଶݔ  sin  is   odd  fu0  
ଵ + ଶܫ  =   92
Exampl
 August 7

න ቀඥ4 − ଶݔ
ିଶන ቀඥ4 − ଶݔ

ିଶන sinሺݔଷሻଶ
ିଶ=  sinଷ ሻݔ ݔ = sinଷሺ− is   odd  fu0  ଵ + ଶܫ  = ߨ2

43)   5.3   T

OSSAM  

le 5     
. 2002 

ଶݔ + ଶݔ sinଷ
ଶቁݔ ݔ݀  =  
ݔ + ሻݔ ݔ ݔ݀ + ሻݔ−nଷሺ ݔ − unction 92ݔ  ߨ 

le 6     
7, 2011 

+ ଶݔ sinሺݔଷ
ଶቁݔ ݔ݀  =  
 ݔ݀

ሻݔ− = − sinunction ߨ + 0 = ߨ2

The fundame

 GHANEM

Evaluate

ଷ ݔ + ቁݔ ݔ݀
12 ሺ3ሻଶߨ   =

= ଶݔ − sin

(3 Points

ଷሻቁ  ݔ݀

12 ሺ2ሻଶߨ   =

nଷ ݔ =  −݂
 ߨ

ental Theor

             M

e  න ቀඥ9ଷ
ିଷ

S
 

=  92  ߨ 

nଷ ݔ − ݔ =

s ) Evaluate

S

=  42 ߨ  = ߨ2

݂ሺݔሻ 

em of Calcu

651        

9 − ଶݔ + ݔ
Solution

−ሺݔଶ sinଷ

e න ቀඥ4ଶ
ିଶ

Solution

 ߨ

 

ulus (C)      

    68855

ଶݔ sinଷ ݔ
n 

ݔ + ሻݔ =  −

4 − + ଶݔ si
n 

                 

                

+ ቁݔ  ݔ݀

−݂ሺݔሻ 

inሺݔଷሻቁ  ݔ݀

                P

      سام غانم

P3 

حسا
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Solution ܫ =  න √3 − ଷݔ
଴ ݔ݀ + න ଷݔ cos ݔ ଶ.ݔ݀

ିଶ  

ଵܫ =  න √3 − ଷݔ
଴ ݔ݀ = නሺ3 − ሻଵଶଷݔ

଴ = ݔ݀  −23 ൤ሺ3 − ሻଷଶ൨଴ଷݔ  =  −23 ൬0 − 3ଷଶ൰ =  −23 ൫−3√3൯ = 2√3 

ଶܫ =  න ଷݔ cos ݔ ଶ.ݔ݀
ିଶ  ݂ሺݔሻ = ଷݔ  cos ሻݔ−ሺ݂ ݔ = ଷݔ−  cosሺ−ݔሻ = ଷݔ− cos ݔ =   −݂ሺݔሻ 

             ∴   ݂   is   odd  function ܫଶ = ܫ 0 = ଵܫ + ଶܫ  =  2√3 + 0 = 2√3 
 

Solution ݂ሺݔሻ = න ଷ୲ୟ୬ݐ3 ௫
௫య ሻݔሺ\݂ ݐ݀ = 3ሺtan ሻଷݔ ∙ secଶ ݔ − 3ሺݔଷሻଷሺ3ݔଶሻ = 3 tanଷ ݔ  secଶ ݔ −  ଵଵݔ9 

 

Example 9     
 

Evaluate  න ቐܦ௫ න ൫3√ݏ + ௫మݏ൯݀ݏ10
ହ ቑ ଵݔ݀

଴  

Solution ܫଵ =  න ቐܦ௫ න ൫3√ݏ + ௫మݏ൯݀ݏ10
ହ ቑ ଵݔ݀

଴ =  න ቀ൫3ݔ + 10ሺݔଶሻ൯ ∙ ቁݔ2 ଵݔ݀ 
଴  = නሺ6ݔଶ + ଵݔ݀ ଷሻݔ20

଴   
    =  ൥2ݔଷ + ସ൩଴ݔ5

ଵ  = 2 + 5 − 0 = 7 

  

Example 7    
33   January 20, 2009 

Evaluate න √3 − ଷݔ
଴ ݔ݀ + න ଷݔ cos ݔ ଶ.ݔ݀

ିଶ  

Example 8     
19   July  29,  2000 Find  ݂\ሺݔሻ if ݂ሺݔሻ = න ଷ୲ୟ୬ݐ3 ௫

௫య  ݐ݀



 

Exa
12  

݂ሺݔሻ
݂\ሺݔሻ݂\ሺݔሻ݂ሺݔሻ∴   ݂  

(4

HO 

ample 1
January 9
1995 

= න ଶݐݐ݀ + 1
ଵ௫

଴ሻ = ଶݔ11 + 1ሻ = 0  = ܿ  is constan

43)   5.3   T

OSSAM  

10 
9,  Show 

1 + න ଶݐݐ݀ +௫
଴ ∙ ଶݔ1−  + ଶݔ

nt   for   ݔ ൐

The fundame

 GHANEM

that the fun

+ݐ 1  1+ 1 =  −1 +
൐ 0 

ental Theor

             M

nction  ݂ሺ
S

−1+ ଶݔ + ଶݔ1 +

em of Calcu
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ሺݔሻ = න ݐ
ଵ௫

଴
Solution

+ 1 = 0 

 

ulus (C)      

    68855

ଶݐݐ݀ + 1 +
n 

                 

                

+ න ଶݐݐ݀ +௫
଴

                P

      سام غانم

+ݐ 1   is con
P5 

حسا

nstant for ݔݔ ൐ 0
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Homework 
 

1 Evaluate න ඥ4 − ଶݔଶ݀ݔ
–ଶ   

2 Evaluate න ඥ1 − ଶଵݔ
ିଵ  May   24 ,2000   18 ݔ݀

3 Evaluate න ඥ3 −  ଷ √ݔଶ݀ݔ
଴   

4 Evaluate න ଶగݔ
ିగ sin ݔ2  February 19,    1995  13 ݔ݀

5 Evaluate න ቀݐଷ + 2ඥ1 − ଶቁݐ ଵ.ݐ݀
ିଵ  22    August 11.2001 A 

6 Evaluate න ቀݔ + 2ඥ1 − ଶቁݔ ଵ.ݔ݀
଴  26   June  7,   2003 

7 Evaluate න ቐܦ௫ න ൫2√ݏ − ௫మݏ൯݀ݏ5
ହ ቑ ଴ݔ݀

ିଵ   

8 Find  ݂\ሺݔሻ if ݂ሺݔሻ = න ඥsinଶ ݐ + ଺௫మݐ7
ଷ௫  January 3 ,2001   20 ݐ݀

9 Evaluate න ቀݔଷ + ඥߨଶ − ଶቁݔ గݔ݀
ିగ  30   Jan. 12. 2008 

10 Let ݂ሺݔሻ = ௫ܦ ቌ න ୱ୧୬ݐଶ݀ݐ3 ௫
ୡ୭ୱ ௫ ቍ Find  ݂ ቀ4ߨቁ  

11 Find 
ݔ݀݀ ቌන 1ݐ݀ + ଷ௫మݐ

௫ ቍ  
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Homework 
 

12 Let ݂ሺݔሻ = ௫ܦ ቌ න ୱ୧୬ݐଷ݀ݐ ௫
ୡ୭ୱ ௫ ቍ Find ݂ ቀ4ߨቁ  

13 Find 
ݔ݀݀ ቌන 1ݐ݀ + ଶ௫యݐ

௫ ቍ  

14 

Find the second derivative with respect to x of function 

13  February 19,    1995 ݕ = න ଷݐሺ ݐ݀ + 1ሻ௫య
଴ at ݔ = 1 

15 

Show that the following function is constant on ሺ 0 , ∞ሻ : 

25   January 12 .2003 ܨሺݔሻ = න ݐ1 ଷ௫ݐ݀
௫   

16 
Let ܨሺݔሻ = 2 න ଷ௫ݐ1 

ଵ ݐ݀ − න ݐ1 ௫మݐ݀
ଶ  

27   May 30. 2006 

show that F  is an constant function on ሾ 1 , ∞ሻ 

16 
Let ܨሺݔሻ = 2 න ଷ௫ݐ1 

ଵ ݐ݀ − න ݐ1 ௫మݐ݀
ଶ  

27   May 30. 2006 

show that F  is an constant function on ሾ 1 , ∞ሻ 

17 

[4 Pts. ]  Find an equation of the tangent line to the graph of ݂ሺݔሻ = න ଶݐ1 + 4 ଷ௫ି௫మݐ݀
ଶ  41   7 January 2012 

 


