
 

 

 
(42)  5.3   THE FUNDAMENTAL THEOREM OF CALCULUS (B) 
 

Example 1     Find න tan ݔ secହݔ గଷݔ݀
଴  

Solution 

ܫ =  න tan ݔ  secହݔ݀ ݔగଷ
଴  =  න secସݔ ∙ sec ݔ tan ݔ గଷݔ݀  

଴ ݐ  =  sec ݔ ݐ݀                   = sec ݔ  tan ݔ ݔ ݔ݀  = 0          → ݐ              = sec 0 = ݔ 1 = 3ߨ           → ݐ            = sec 3ߨ = 2  
ܫ =  න ସݐ ∙ ଶݐ݀

ଵ =  15 ൥ ହ      ൩ଵݐ
ଶ =  15 ሺ2ହ − 1ହሻ =  15 ሺ32 − 1ሻ =  315  

 

Example 2     
4  May 19,  1992 

Evaluate the following integral න 1 + sin ݔcosଶݔ గଷݔ݀
గସ  

Solution 

ܫ =  න 1 + sin ݔcosଶݔ గଷݔ݀
గସ =  න ൬ 1cosଶݔ + sin ൰ݔcosଶݔ గଷݔ݀

గସ =  න ൬ 1cosଶݔ + sin cosݔ ݔ ∙ 1cos ൰ݔ గଷݔ݀
గସ  

    =   නሺsecଶ ݔ + tan ݔ sec గଷݔሻ݀ݔ
గସ =  ൥tan ݔ + sec ൩గସݔ

గଷ  = tan 3ߨ + sec 3ߨ − ቀtan 4ߨ + sec  4ቁߨ

  =  √3 + 2 − ൫1 + √2൯ =  1 + √3 − √2 
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Example 3     
17   January   8 ,1997 Evaluate the following integral න ሺ1 + tan ሻ଼ݔ sec cosݔ ݔ

గସ
଴  ݔ݀

Solution 

ܫ =  න ሺ1 + tan ሻ଼ݔ sec cosݔ ݔ
గସ

଴ ݔ݀ =  නሺ1 + tan ሻ଼ݔ secଶ గସݔ
଴ ݐ  ݔ݀ = 1 + tan ݔ ݐ݀                 = secଶ ݔ ݔ ݔ݀  = 0      → ݐ   = 1 + 0 = ݔ 1 = 4ߨ      → ݐ    = 1 + tan 4ߨ = 1 + 1 = 2 

ܫ =  න ଶݐ݀  ଼ݐ
ଵ =  19 ൥ ଽ      ൩ଵݐ

ଶ =  19 ሺ2ଽ − 1 ሻ =  5119  

 

Example 4     
31   June 5, 2008 Evaluate the following integral නሺ1 + sin ሻଷݐ cos ݐ గଶݐ݀

଴  

Solution 

ܫ =  නሺ1 + sin ሻଷݐ cos ݐ గଶݐ݀
଴ ݑ       = 1 + sin ݐ ݑ݀              =  cos ݐ ݐ ݐ݀  = 0         → ݑ    = 1 + sin 0 = 1 + 0 = ݐ 1 = 2ߨ          → ݑ    = 1 + sin 2ߨ = 1 + 1 = 2 

ܫ =  න ଶݑ݀  ଷݑ
ଵ =  14  ൥ ସ       ൩ଵݑ

ଶ =  14 ሺ2ସ −  1ሻ  =  14 ሺ16 −  1ሻ =  154  

    

Example 5     
35    August 15, 2009 Prove that : න cosଶ ݔ ସݔ݀ 

ଵ = 3 − න sinଶ ݔ ସݔ݀ 
ଵ  

Solution ܫ =  න cosଶ ݔ ସݔ݀ 
ଵ  =   නሺ1 −  sinଶ ସݔ݀ ሻݔ

ଵ  =  න ݔ݀ − න sinଶ ସݔ݀  ݔ
ଵ  ସ

ଵ = ൥ ൩ଵ      ݔ
ସ  − න sinଶ ସݔ݀  ݔ

ଵ  

     = 4 − 1 − න sinଶ ସݔ݀  ݔ
ଵ = 3 − න sinଶ ସݔ݀  ݔ

ଵ   
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Example 6     
36   January 17, 2010 Evaluate the following integral න cosሺsin ሻݔ cos ݔ ஠ଶݔ݀  

଴  

Solution 

ܫ =  න cosሺsin ሻݔ cos ݔ ஠ଶݔ݀  
଴ ݐ  =  sin ݔ ݐ݀                  = cos ݔ ݔ ݔ݀  = 0                     → ݐ     = sin 0 = ݔ 0 = π2                      → ݐ     = sin π2 = 1 

ܫ =  න cos ݐ ଵݐ݀ 
଴ =  ൥sin ൩଴ݐ

ଵ =  ሺsin 1 − sin 0ሻ =  sin 1 

 

Example 7     
24  August 3,  2002 Evaluate the following integral න sin √ √యݔ ଶయݔ

గయ
గయ଼  ݔ݀

Solution ܫ =  න sin ଶ యݔ √య ݔ √
గయ

గయ଼ = ݔ݀  න sin ଵଷݔ  ∙ ଶଷగయିݔ 
గయ଼  ݔ݀

ݐ = = ݐ݀                       ଵଷݔ  ଶଷିݔ 13  ⇨⇨          ݔ݀   ݐ݀ 3   = ଶଷିݔ  ݔ݀  

ݔ = ଷ8ߨ       → ݐ   = ቆ ߨଷ8 ቇଵଷ  = ݔ 2ߨ  = ଷߨ     → ݐ    = ሺߨଷሻଵଷ = ܫ ߨ  =  3 න sin ݐ  ∙ గ
గଶ ݐ݀ = −3 ൥cos ൩గଶݐ

గ  = −3 ቀcos ߨ − cos 2ቁߨ = −3ሺ— 1 − 0ሻ = 3 

  



E
28   

ܫ ൌ  න଴ݐ ൌ sݔ ൌ ݔ0 ൌ ߨ 
ܫ ൌ  න଴
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Homework 
 

1 Evaluate න √sin ݔ + 1 cos ݔ గଶݔ݀ 
଴  16   June  6 .1996 

2 Evaluate න cos ݔ sinହݔ݀ ݔగଶ
଴  5  July 13,  1992 

3 Evaluate න sin ሺ1ݔ + cos ሻଶݔ గଶݔ݀
଴  3  December 30,   1991 

4 Evaluate න √cos ݔ + 1 sin ݔ గଶݔ݀ 
଴   

5 Evaluate න tanଶ ݔ గଶݔ݀ 
଴  19   July  29,  2000 

6 Evaluate න sin ݔ2  cos଻ ݔ2 గସݔ݀ 
଴  20   January 3 ,2001 

7 Evaluate න sinହ ݔ cos ݔ గଶݔ݀
଴  21   May 27. 2001 

  




