
 

 

 
(41)  5.3   THE FUNDAMENTAL THEOREM OF CALCULUS (A) 
 

Example 1     Find නሺ3ݔଶ − 2ሻ ଷݔ݀
ଵ  

Solution ܫ =  නሺ3ݔଶ − 2ሻ  ݀ݔଷ
ଵ  = ൥ݔଷ − ൩ଵݔ2 

ଷ = 27 − 6 −  ሺ1 − 2ሻ = 21 −  ሺ−1ሻ = 21 + 1 = 22 

 

Example 2     Find නሺ2ݔ + 3ሻ ଵݔ݀
ିଶ  

Solution ܫ =  නሺ2ݔ + 3ሻ  ݀ݔଵ
ିଶ =  ൥ݔଶ + ൩ିଶݔ3

ଵ = 1 + 3 − ሺ4 − 6ሻ =   4 − ሺ−2ሻ = 4 + 2 = 6 

 

Example 3     
35    August 15, 2009 Find න 16√ݔ + ଶݔ ଷݔ݀

଴  

Solution ܫ =  න 16√ݔ + ଶݔ ଷݔ݀  
଴ =  නሺ16 + ଶሻିଵଶݔ  ∙ ଷݔ݀  ݔ

଴  

ݐ =  16 + ݐ݀            ଶݔ = 12            ݔ݀ ݔ2 ݐ݀ = ݔ  ݔ݀ ݔ = 0                → ݐ               = ݔ 16 = 3                → ݐ              = 16 + 9 = ܫ 25 = 12 න ଵଶିݐ ଶହݐ݀ 
ଵ଺ =  12 ൤2ݐଵଶ൨ଵ଺

ଶହ = 12 ∙ 2 ൥ √ݐ  ൩ଵ଺
ଶହ  =  √25  −  √16  = 5 − 4 = 1 
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Example 4     
10  June 6,  1994 Evaluate the following integral න ඥ1ݔ + ଶݔ݀ ଶݔ

ଵ  

Solution ܫ =  න ඥ1ݔ + ଶݔ݀ ଶݔ
ଵ  =  න  ሺ1 + ଶሻଵଶݔ ∙ ଶݔ݀ ݔ

ଵ   
ݐ =  1 + ݐ݀            ଶݔ = 12           ݔ݀   ݔ2 ݐ݀ = ݔ ݔ݀  ݔ = 1          → ݐ              = ݔ 2 = 2          → ݐ               = ܫ 5 =  12 න ହݐ݀ ଵଶݐ 

ଶ =  12 ൤23 ଷଶ൨ଶݐ
ହ
 

 

Example 5     
9  January  1994 

Evaluate the following integral න ଷݔଶሺ7ݔ + 1ሻଵଷ ଵݔ݀
଴  

Solution ܫ =  න ଷݔଶሺ7ݔ + 1ሻଵଷ ଵݔ݀
଴  =  න  ሺ7ݔଷ + 1ሻିଵଷ  ∙ ଵݔଶ݀ݔ  

଴   
ݐ = ଷݔ7  + ݐ݀          1 = 121           ݔ݀ ଶݔ21 ݐ݀  = ݔ  ݔ݀ ଶݔ  = 0                  → ݐ                     = ݔ 1 = 1                  → ݐ                     = 7 + 1 = ܫ 8 =   121  න ଵଷିݐ  ଼ݐ݀ 

ଵ =   121 ൤32 ݐଶଷ൨ଵ
଼ = 121 ∙ 32 ൤ሺ8ሻଶଷ −  1൨ = 114 ሺ4 − 1ሻ = 314 

 

Example 6     Evaluate  නሺݔଷ + 2ሻଵ଴ ହݔ ଵݔ݀
଴  

Solution ܫ =  නሺݔଷ + 2ሻଵ଴ ݔହ ݀ݔଵ
଴ =  නሺݔଷ + 2ሻଵ଴ ݔଷ  ∙ ଵݔଶ݀ݔ 

଴  

ݐ = ଷݔ  + ݐ݀         2 = 13          ݔ݀  ଶݔ3 ݐ݀  = ଷݔ ݔ݀  ଶݔ  = ݐ − ݔ 2 = 0               → ݐ                    = ݔ 2 = 1               → ݐ                    = ܫ  3 = 13 න ݐଵ଴ሺݐ − 2ሻ ݀ݐଷ
ଶ   = 13 නሾݐଵଵ − ଷݐ݀ ଵ଴ሿݐ2

ଶ =  13 ൤ ଵଶݐ 112 ଵଵ൨ଶݐ 211 −
ଷ  

   =  13 ቈቆ3ଵଶ12 − 2 ∙  3ଵଵ11 ቇ − ቆ2ଵଶ12 −  2ଵଶ11 ቇ቉  



 

E

ܫ =  නଶ    =  
   =  −   = 2
 

E
13

ଶݔ ܫ− =  න଴   =  න଴   =  −    = −   = −
    
       
     
 

(

HO 

Exampl

න|2ݔ − 10଼
ଶ− ൥ݔଶ −  10−ሾ25 − 5025 − 16 − 1
Exampl
3  Februar

1995 

ݔ − 2 =  ሺݔන|ݔଶ − ݔ −ଷ
଴න −ሺݔଶ − ଶݔ
଴− ൤13 ଷݔ − 12− ൬83 − 2 −− 83 + 6 + 9
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ݔ݀| =  − නହ
ଶ0ݔ൩ଶ

ହ +  ൥ݔଶ− ሺ4 − 20ሻ16 + 25 = 9
le 8     
ry 19,    

ݔ − 2ሻሺݔ +−   ݔ݀|2
ݔ − 2ሻ ݔ݀  +12 ଶݔ − ൨4൰ݔ2  + ൤൬9 −− 92 − 6 −
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Evaluate

නሺ2ݔ − 10ሻହ

ଶ − ൩ହݔ10 
଼  ሻሿ + ሾ64 −9 + 9 = 18

Evaluate 

 + 1ሻ 

+ නሺݔଶ − ଷݔ
ଶ

଴
ଶ + ൤13 ଷݔ −− 92 − 6൰ −83 + 6 =  −

 

mental Theo

             M

e the follow

Sሻ ݔ݀ + නሺ2଼ݔ
ହ

80 − ሺ25 −8 

 න|ݔଶ −ଷ
଴

S

ݔ − 2ሻ  ݔ݀

−  12 ଶݔ −  2൬83 −  2 − 4− 163 + 9 −
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Solutionݔ − 10ሻ ݔ݀
− 50ሻሿ = −
− ݔ − 2|݀
Solution

൨ଶݔ2
ଷ
 4൰൨ = − ൬8392 + 6 = 15
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ଶ

n 

ሺ−25 + 16
 ݔ݀

n 

− 6൰ + ൬95 − 163 − 92

 
ݔ  − ݔ2 + 1
 

                 

                

ݔ2 − 10|

6ሻ + ሺ− 16

− 92 − 6൰ −= 90 − 326

 
ݔ2  − 10 
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Example 9     

15    February 12, 
1996 

Evaluate the following integral නหݔ − ଶݔห݀ݔ√
଴  

Solution ݔ − ݔ√ = ݔ√൫ݔ√  − 1൯ ܫ =  නหݔ − ଶݔห݀ݔ√
଴  

   =  න −൫ݔ − ଵݔ൯݀ݔ√
଴ +  න൫ݔ − ଶݔ൯݀ݔ√

ଵ   
    = − න ൬ݔ − ଵଶ൰ݔ ଵݔ݀

଴ + න ൬ݔ − ଵଶ൰ݔ ଶݔ݀
ଵ   

    =  − ൤12 ଶݔ −  23 ଷଶ൨଴ݔ
ଵ +  ൤12 ଶݔ −  23 ଷଶ൨ଵݔ

ଶ       = − ൤12 − 23 −  0൨ + ൬ 2 − 23  ∙  2ଷଶ൰ −  ൬12 − 23൰ = − 12 + 23 + 2 − 23 ൫2√2൯ − 12 + 23 = 1 + 43 − 43 √2      = 73 − 43 √2 = 13 ൫7 − 4√ 2 ൯ 
 

Example 10     Evaluate  න ିݔ ଶଷ ඥݔଶ + ݔ6 + 9ଵ
ିଶ଻  ݔ݀

Solution √ݔଶ + ݔ6 + 9 =  ඥሺݔ + 3ሻଶ = ݔ|  + ܫ                                    |3 =  න ଶݔଶଷ  ඥିݔ + ݔ6 + 9ଵ
ିଶ଻ ݔ݀  =  න ݔ|  ଶଷିݔ + 3|ଵ

ିଶ଻  ݔ݀ 

   = − න ݔଶଷ  ሺିݔ + 3ሻିଷ
ିଶ଻ ݔ݀  + න ݔଶଷ  ሺିݔ + 3ሻଵ

ିଷ  ݔ݀ 

=  − න  ൬ݔ ଵଷ + ଶଷ ൰ିଷିݔ3
ିଶ଻ ݔ݀  + න  ൬ݔ ଵଷ + ଶଷ ൰ଵିݔ3

ିଷ  ݔ݀ 

=  − ൤34 ସଷݔ +  3 ∙ ଵଷ൨ିଶ଻ݔ 3
ିଷ + ൤34 ସଷݔ + ଵଷ൨ିଷݔ9 

ଵ
 =  − ൤34 ሺ−3ሻସଷ + 9ሺ−3ሻଵଷ൨ + ൤34 ሺ−3ሻସ − 9ሺ−3ሻ൨ + ൤34 + 9൨ − ൤34 ሺ−3ሻସଷ − 9ሺ−3ሻଵଷ൨ 

  

ݔ√    1   0     + + 0 
ݔ√    − 1  − + 1 

  ⊝ ⊕ 

 
   −3 ݔ     + 3 − + −3 

  



 

E
32   

ܫ =  න଴ݐ = ݔ2 = ݔ0 = ܫ2 = 16
 

(

HO 

Example
 August  0

න ଷݔଶ√2ݔ + 9ଶ
଴2ݔଷ + 9       0  → ݐ     =2   → ݐ   =16 න ଵଶଶହିݐ

ଽ ݐ݀ 
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9 ݔ݀  =  නሺଶ
଴⇨⇨ ݐ݀ =9 16 + 9 = 2=  16 ൤2ݐଵଶ൨ଽଶ
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25 
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Homework 
 

1 Evaluate න ଶݔ − ݔ √1 ସݔ݀
ଵ   

2 Evaluate න ଷݔଶඥݔ − ଶݔ݀ 5
ଵ   

3 Evaluate න ଶݔሺݔ − 2ሻହ ݀ݔଶ
଴  29    June 4. 2007 

4 Find නሺݔଶ − 1ሻଵ଴ ݔଷ ݀ݔଵ
଴  12  January 9,  1995 

5 Evaluate න ଶݔ ଷݔ5√ݔ݀ + 8ଵ
ିଵ   

6 Evaluate න ଶݔଶ√3ݔ5 + 9 ଶݔ݀ 
଴  27   May 30. 2006 

7 Evaluate න 5√ݔ − ଶݔ ଵݔ݀ 
ିଵ  19   July  29,  2000 

8 Evaluate න|ݔ − ଺ݔ݀|3
଴  14  January 6,  1996 
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Homework 
 

9 Evaluate න|ݔ − ଷݔ݀|2
ଵ  18   May   24 ,2000 

10 Evaluate න|ݔଶ + ݔ3 − ଶݔ݀  |4
଴  11  August 11,  1994 A 

11 Evaluate න|ݔଶ + ݔ2 − ଷݔ݀|3
଴  7  June 17,  1993 

12 Evaluate න|ݔଶ + ݔ − ଵݔ݀|2
ିଵ   

13 Evaluate න|ݔଷ − ଶݔ݀|ଶݔ
଴  6  January  6,   1993 

14 Find න ିݔ ଶଷ ඥݔଶ − ݔ2 + 1଼
ି଼   ݔ݀

15 Find න ଶݔ2 − ݔ − ݔ12 + 1ଵ
଴  June  21, 2009   34 ݔ݀

16 Evaluate න ଶݔ + యݔ √3 ଼ݔ݀
ଵ   

 


