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Assignment 3  Mathematics 2(Model Answer) 

Integration Involving Powers of Trigonometric Functions 

 

Problem1: Evaluate the following integrals 

 

1) Ἣ᷿ἷἻ● Ἳἱἶ●▀●  

 

Solution: 

╬▫▼●  ▼░▪●ἫἷἻ●▀● 

▼░▪●  ▼░▪●ἫἷἻ● ▀● 

▼░▪● ▼░▪● ▼░▪●ἫἷἻ● ▀●

 ▼░▪●ἫἷἻ● ▼░▪ἫἷἻ●

▼░▪●ἫἷἻ●▀●ȡ◄▐▄▪ ◊▼▄ ╫▼░╬ ►◊■▄▼ ▫█ ░▪◄▄▌►╪◄░▫▪

▼░▪● ▼░▪● ▼░▪●
╒ 

 

 

2)  ᷿ἫἷἻ●   Ἳἱἶ●  ▀● 

▼▫■◊◄░▫▪ȡ 

╬▫▼● ▼░▪●ἫἷἻ●▀● 

▼░▪●▼░▪●ἫἷἻ● ▀● 

 ▼░▪●ἫἷἻ● ▼░▪ἫἷἻ●▀● 
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▼░▪● ▼░▪●
╒ 

 

3)  ᷿ἫἷἻ●   Ἳἱἶ●  ▀● 

▼▫■◊◄░▫▪ȡ 

 ἫἷἻ●   Ἳἱἶ● Ἳἱἶ●▀● 

 ἫἷἻ● ἫἷἻ●Ἳἱἶ●▀● 

 ἫἷἻ●Ἳἱἶ● ἫἷἻ●Ἳἱἶ●▀●

╬▫▼● ╬▫▼●
╒

 

 

4) ᷿
Ἳἱἶ●

ἫἷἻ●
▀●

Ⱬϳ
 

▼▫■◊◄░▫▪ȡ 

  Ἳἱἶ●ἫἷἻ● Ἳἱἶ● ▀●

Ⱬϳ

 

  ἫἷἻ●ἫἷἻ● Ἳἱἶ● ▀●

Ⱬϳ

 

ἫἷἻ● Ἳἱἶ● Ἳἱἶ●▀●

Ⱬϳ

 

ἫἷἻ●
ἫἷἻ●

Ⱬϳ
 

ἫἷἻⱫϳ
ἫἷἻⱫϳ

ἫἷἻ
ἫἷἻ 
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5) ᷿
ἫἷἻ●

ЍἻἱἶ●
▀● 

▼▫■◊◄░▫▪ȡ 

 

ἫἷἻ●Ἳἱἶ●ἫἷἻ●▀● 

Ἳἱἶ●Ἳἱἶ●ἫἷἻ●▀● 

Ἳἱἶ●ἫἷἻ● Ἳἱἶ●ἫἷἻ●▀● 

Ἳἱἶ● Ἳἱἶ● ╒ 

 

6) Ἣ᷿ἷἻ●   ἼἩἶ●  ▀●  

▼▫■◊◄░▫▪ȡ 

ἫἷἻ●
Ἳἱἶ●

ἫἷἻ●
  ▀● 

Ἳἱἶ● ἫἷἻ● Ἳἱἶ● ▀● 

ἫἷἻ● ἫἷἻ● Ἳἱἶ● ▀● 

ἫἷἻ● ἫἷἻ●ἫἷἻ● Ἳἱἶ● ▀● 

ἫἷἻ● Ἳἱἶ●
Ἳἱἶ●

ἫἷἻ●
ἫἷἻ●Ἳἱἶ●▀●

ἫἷἻ●
ἴἶȿἫἷἻ●ȿ

Ἳἱἶ●
╒ 

 

7) Ἣ᷿ἷἻ●  Ἳἱἶ●   ▀● 

▼▫■◊◄░▫▪ȡ 

 

Ἳἱἶ●ἫἷἻ●  ▀● 

Use double angle formula because all powers are even 
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Ἳἱἶ●
 ▀● 

ἫἷἻ●▀● 

●
Ἳἱἶ●

╒ 

● ▼░▪ ● ╬Ȣ 

 

8) Ἳ᷿ἱἶ●▀● 

▼▫■◊◄░▫▪ȡ 

Use double angle formula:▼░▪● ╬▫▼ ● Ǫ ╬▫▼● ╬▫▼ ●  

 

Ἳἱἶ● ἫἷἻ●▀● 

Ἳἱἶ●▀● Ἳἱἶ●ἫἷἻ●▀● 

ἫἷἻ●▀● ●
Ἳἱἶ●

 

● ▼░▪ ● ● ▼░▪ ● ╒ 

● ▼░▪ ● ▼░▪ ● ╒ 

 

9) Ἣ᷿ἷἻ●  Ἳἱἶ●   ▀● 

▼▫■◊◄░▫▪ȡ 

ἫἷἻ● Ἳἱἶ● Ἳἱἶ● ▀● 

Ἳἱἶ●
ἫἷἻ●▀● 

ἫἷἻ● ἫἷἻ●▀● 

ἫἷἻ● ἫἷἻ● ╬▫▼ ●╬▫▼ ●▀● 



College of Engineering & Technology 

Basic and Applied Science Department 
 

ἫἷἻ● ἫἷἻ● ἫἷἻ● ἫἷἻ●▀●

●
Ἳἱἶ● Ἳἱἶ● Ἳἱἶ● Ἳἱἶ●

╒ 

 

10) Ἣ᷿ἷἻ●  Ἳἱἶ● ▀● 

▼▫■◊◄░▫▪ȡ 

Ἳἱἶ●ἫἷἻ●  ▀● 

Ἳἱἶ●  ▀● 

▼░▪ ● ▀●  

▼░▪ ● ▀● 

ἫἷἻ● ▀● 

ἫἷἻ● ╬▫▼ ● ▀● 

ἫἷἻ● ᶻ ἫἷἻ● ▀● 

●
Ἳἱἶ●

●
Ἳἱἶ●

╒ 

 

11) ᷿ ἫἷἻ●  ▀●
Ⱬϳ

 

▼▫■◊◄░▫▪ȡ 

 

ἫἷἻ● ἫἷἻ●▀●

Ⱬϳ

 

Ἳἱἶ● ἫἷἻ●▀●

Ⱬϳ
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Ἳἱἶ● ἫἷἻ●▀●

Ⱬϳ

 

Ἳἱἶ● Ἳἱἶ●ἫἷἻ●▀●

Ⱬϳ

 

Ἳἱἶ●
Ἳἱἶ● Ἳἱἶ●Ⱬϳ

 

Ⱦ Ȣ 

 

12) Ἳ᷿ἱἶ● ἻἭἫ● ▀● 

▼▫■◊◄░▫▪ȡ 

 

ἫἷἻ●ἻἭἫ●▀● 

ἻἭἫ ● ἫἷἻ●▀● 

ἴἶȿἻἭἫ● ἼἩἶ●ȿ Ἳἱἶ● ╒. 

 

Problem 2:  

Evaluate the following integrals 

1) Ἣ᷿ἷἼ●ἫἻἫ● ▀● 

▼▫■◊◄░▫▪ȡ 

ἫἻἫ● ἫἻἫ●ἫἷἼ●▀● 

ἫἻἫ●
╒ 

□▄◄▐▫▀ ȡ  

ἫἷἼ ● ἫἻἫ●ἫἻἫ●▀● 

ἫἷἼ ● ἫἷἼ● ἫἻἫ●▀● 
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ἫἷἼ ● ἫἷἼ● ἫἻἫ●▀● 

╬▫◄● ╬▫◄●Ȣ 

 

 

2) ᷿   ἼἩἶ●  ἻἭἫ●  ▀●
  Ⱬϳ

 Ⱬϳ
 

▼▫■◊◄░▫▪ȡ  

ἼἩἶ● Ⱬϳ

Ⱬϳ
 

 

3) Ἣ᷿ἻἫ●  ἫἷἼ●  ▀● 

▼▫■◊◄░▫▪ȡ 

╬▫◄● ╬▼╬● ╬▼╬● ▀● 

╬▫◄●  ╬▫◄●╬▼╬● ▀● 

╬▫◄●  ╬▫◄● ╬▼╬● ▀● 

 ╬▫◄●  ╬▫◄● ╒ 

 

4) Ἴ᷿Ἡἶ●   ἻἭἫ●   ▀● 

▼▫■◊◄░▫▪ȡ 

ἼἩἶ● ἻἭἫ●  ἻἭἫ● ▀● 

ἼἩἶ● ἼἩἶ●  ἻἭἫ● ▀● 

ἼἩἶ● ἼἩἶ● ἼἩἶ●ἻἭἫ● ▀● 

ἼἩἶ● ἼἩἶ● ἼἩἶ●
╒ 

ἵἭἼἰἷἬȡ   
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▼▫■◊◄░▫▪ȡ 

ἼἩἶ● ἻἭἫὀ    ▼▄╬● ◄╪▪●  ▀● 

 ἻἭἫ● ἻἭἫ● ▼▄╬● ◄╪▪●  ▀●

 ἻἭἫ● ἻἭἫ●▼▄╬● ◄╪▪●  ▀●

▼▄╬● ▼▄╬● Ȣ 

 

 

5) Ἳ᷿ἭἫ●ἼἩἶ●▀●  

▼▫■◊◄░▫▪ȡ 

 Using integration by parts 

◊ ἼἩἶ●            ▀○ ἻἭἫ●ἼἩἶ●▀● 

▀◊ ἻἭἫ●▀●       ○ ἻἭἫ● 

╘ ἻἭἫ●ἼἩἶ● ἻἭἫ●ἻἭἫ●▀● ἻἭἫ●ἼἩἶ● ἻἭἫ● ἼἩἶ●▀●

ἻἭἫ●ἼἩἶ● ἴἶȿἻἭἫ● ἼἩἶ●ȿ ╘ 

╘ ἻἭἫ●ἼἩἶ● ἴἶȿἻἭἫ● ἼἩἶ●ȿ ╒ 

 

6) ᷿
ἻἭἫ●

ἼἩἶ●
▀● 

▼▫■◊◄░▫▪ȡ 

ἫἷἻ●

Ἳἱἶ●
▀● ἫἻἫ●ἫἷἼ●▀● ἫἻἫ● ╒ 

 

7) Ἳ᷿ἭἫ● ▀● 

▼▫■◊◄░▫▪ȡ 

 

ἻἭἫ● ἻἭἫ●▀● ἼἩἶ●  ἻἭἫ●▀● 
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                            ἼἩἶ● ἼἩἶ● ἻἭἫ●▀●

ἼἩἶ●
ἼἩἶ● ἼἩἶ●

╒ 

 

8) Ἣ᷿ἻἫ●▀● 

▼▫■◊◄░▫▪ȡ 

 

Ἣ᷿ἻἫ●ἫἻἫ●▀● é Using integration by parts 

◊ ἫἻἫ●              ▀○ ἫἻἫ●▀● 

▀◊ ἫἻἫ●ἫἷἼ●▀●       ○ ἫἷἼ● 

╘ ἫἻἫ●ἫἷἼ● ἫἻἫ●ἫἷἼ●▀● ἫἻἫ●ἫἷἼ● ἫἻἫ●ἫἻἫ● ▀●

ἫἻἫ●ἫἷἼ● ╘ ἴἶȿἫἻἫ● ἫἷἼ●ȿ 

╘ ἫἻἫ●ἫἷἼ● ἴἶȿἫἻἫ● ἫἷἼ●ȿ ╒ 

 

9)  ᷿ ἫἷἼ●ἻἭἫ●▀● 

▼▫■◊◄░▫▪ȡ 

 

ἫἷἼ●
ἫἷἻ●

Ἳἱἶ●
ἻἭἫ●▀●

ἫἷἼ●

Ἳἱἶ●
▀● ἫἻἫ●ἫἷἼ●▀●

ἫἻἫ●
╒ 

 

10)  ᷿ ἼἩἶ● ▀● 

▼▫■◊◄░▫▪ȡ 

 

ἼἩἶ● ἻἭἫ●  ▀● ἼἩἶ● ἻἭἫ●  ▀● ἼἩἶ●  ▀●

ἼἩἶ●
ἻἭἫ● ▀● 

                                           
ἼἩἶ●

ἼἩἶ● ● ╒ 
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11)  ᷿ ἻἭἫ●ЍἼἩἶ● ▀● 

▼▫■◊◄░▫▪ȡ 

 

ἻἭἫ●ЍἼἩἶ● ἻἭἫ●▀● 

ἼἩἶ● ἼἩἶ●  ἻἭἫ●▀● 

                    
ἼἩἶ● ἼἩἶ●

╒ 

 

12)  ᷿  ЍἼἩἶ● ἻἭἫ●▀● 

▼▫■◊◄░▫▪ȡ 

 

ЍἼἩἶ● ἼἩἶ●ἻἭἫ●▀● 

                                             ἼἩἶ●
ἼἩἶ● ἼἩἶ●

╒  

 

 

 

▌▫▫▀ ■◊╬▓ 


