
 

 

 

T
th
  

O

 
 
 

T
th
  

O

 
 

(

The surfac
he curve ݕ
                

Or             

The surfac
he curve ݔ
                

Or   

(32)   9

e area of tݕ = ݂ሺݔሻ  
ݏ            = ߨ2 න௔
ݏ                 = ߨ2 න௖
e area of tݔ = ݂ሺݕሻ  
ݏ              = ߨ2 න௔
ݏ = ߨ2 න௖

9.2   Ar

the surface
 ܽ ≤ ݔ ≤

න ඨ1ݕ  +௕
௔
 න ඨ1ݕ  +ௗ

௖
the surface
 ܽ ≤ ݕ ≤

න ඨ1ݔ  +௕
௔
න ඨ1ݔ  +ௗ
௖

 

rea Of

e obtained≤ ܾ about ݔ
+ ൬݀ݔ݀ݕ൰ଶ

+ ൬݀ݕ݀ݔ൰ଶ

e obtained≤ ܾ about ݕ
+ ൬݀ݔ݀ݕ൰ଶ

+ ൬݀ݕ݀ݔ൰ଶ

 

f  A Sur
 

d by rotatinݔ − ݏ݅ݔܽ
 ݔ݀

 ݕ݀

d by rotatinݕ − ݏ݅ݔܽ
 ݔ݀

 ݕ݀

rface O
 

ng  

ng  

Of Rev
 

volutionn 



 
Exa

  

                            ൬1 + ൬
ඨ  1 +
ܵ = 2
   = 2
   = 2
   = 2
 

Exa
        
        

                             ൬1 + ൬
ܵ = 2
   = 6ߨ 
 

(32)   9.2   

HOS 

ample 1
 Le

 Find the 

ݕ    =  18 ଶௗ௬ௗ௫ݔ =  ଵସ ݔ  −൬݀ݔ݀ݕ൰ଶ = ൬14൬݀ݔ݀ݕ൰ଶ = ൬14+ ൬݀ݔ݀ݕ൰ଶ  =
න ߨ2 ඨ1ݔ +௕

௔2ߨ න ݔ ൬14 ଶݔ 
ଵ2ߨ න ൬14 ݔଶଶ
ଵ2ߨ ൤ 812 + 1

ample 2
               
               

ݕ         = ݔ݀ݕ݀      ݔ√ =  2൬݀ݔ݀ݕ൰ଶ = 4ሺ൬݀ݔ݀ݕ൰ଶ = 1 +
න ߨ2 ඨ1ݕ +௕

௔6ߨ  ሾ125 − 2

Area Of  A

SSAM   G

1 

et the curv

area of th

ଶ − ln − ݔ  ଵ௫  14 ൰ଶݔ  + ൬1ݔ൰14 ൰ଶݔ  + ൬1ݔ൰
= ൬14 ݔ  ݔ1 +
+ ൬݀ݔ݀ݕ൰ଶ   ݀
ݔ + ൰ݔ1   ݔ݀ 

+  1൰ ݔ݀  =
− 112൨ = ߨ2
2              
      Find t
ݕ          =
ݔ + ݔ√12  1 + 1       1ሺݔ + 1ሻ  + 14ሺݔ + 1ሻ+ ൬݀ݔ݀ݕ൰ଶ ݔ݀ 
7ሿ  = ߨ  986  

 Surface Of

GHANEM

 

ve C : ݕ
e surface 

൰ଶ − 12 ൰ଶ + 12   =  ൰ݔ1 

 ݔ݀

= ൤ ߨ2 ݔ 112
൬8 ߨ + 1212
               

the area of= ݔ√ + 1   
   
= ݔ4 + 4 +4ሺݔ = ݔ+ ߨ2 න √ହ

ଵߨ = 493  ߨ 

f Revolution

              M

ݕ = 18 ଶݔ −
of revolut

S

൬14 ݔ  ൰ଶݔ1 +

ଷݔ + ൨ଵݔ
ଶ   =− 1൰ = 6ߨ19

                
f the surfa,    1 ≤ ݔ

S

+ 11ሻ = ݔ√ݔ4ሺݔ4 + 1 ∙ √42√

n                 

6516       

− ln ݔ ,
tion obtain
Solution

ଶ
 

= ൤ ߨ2  812 ߨ+
 

               
ace obtaine≤ 5 abo
Solution

+ 5+ 1ሻ  4ݔ + ݔ√5 + 1 ݔ݀  

                 

    68855

ݔ ∈ ሾ 1
ned by rota
n 

+ 2 − ൬ 112 +
               
ed by rotaout the
n 

= ߨ  නሺ4ݔହ
ଵ

                  

              

291 , 2 ሿ 
ating   C  

+ 1൰൨ = ߨ2
                

ating the cuݔ − axis. 

+ 5ሻଵଶ  ݔ݀ 

                  

 غانم        

9  January

 

 about y-a

൤ ߨ 812 + 2 −
           27

urve  

= ߨ  ∙ 23 ∙ 14

              P2

حسام

y  2007 A

axis 

− 112 − 1൨ 

7  June  20

൤ሺ4ݔ + 5ሻଷଶ

2 

006 A

ଷଶ൨ଵହ   



(32)   9.2   Area Of  A Surface Of Revolution                                                                                     P3 

 HOSSAM   GHANEM                     65168855حسام غانم                           

Example 3                                                                                                      24  May  2005 A
                          Find the surface area of the solid generated by rotating the curve 
ݕ                                            = cosh 0   , ݔ < ݔ < 3  about the ݔ − axis 

Solution               ݕ = cosh ݔ݀ݕ݀            ݔ = sinh ൰ଶݔ݀ݕ൬݀          ݔ =  sinhଶ 1  ݔ + ൬݀ݔ݀ݕ൰ଶ = 1 + sinhଶ ݔ =  coshଶ   ݔ
ܵ = න ߨ2 ඨ1ݕ + ൬݀ݔ݀ݕ൰ଶ௕

௔ ݔ݀   = න ߨ2 cosh ݔ ∙ cosh ଷݔ
଴ ݔ݀  = න ߨ2  coshଶ ଷݔ

଴ = ݔ݀  න ߨ2  12 ሺcosh ݔ2 + 1ሻଷ
଴   ݔ݀ 

= ൦12 ߨ  sinh ݔ2 + ൪ݔ
଴
ଷ = ߨ  ൬12 sinh 6 + 3൰ − 0 = ߨ  ൬12 sinh 6 + 3൰  

Example 4  31  August  2008 A

The curve ݕ = ଶ2ݔ − ln 4ݔ , 2 ≤ ݔ ≤ 4 , is rotated about the x-axis. 

                   Find the area of the resulting surface. 
Solution               ݕ = ଶ2ݔ − ln 4ݔ ݔ݀ݕ݀             = ݔ − ൰ଶݔ݀ݕ൬݀          ݔ14 =  ሺݔሻଶ + ൬ ൰ଶݔ14 − 12  1 + ൬݀ݔ݀ݕ൰ଶ = ሺݔሻଶ + ൬ ൰ଶݔ14 + 12 = ൬ݔ +   ൰ଶݔ14

ܵ = න ߨ2 ඨ1ݕ + ൬݀ݔ݀ݕ൰ଶ௕
௔ ݔ݀   = න ߨ2 ቆݔଶ2 − ln 4ݔ ቇ ൬ݔ + ൰ݔ14 ସݔ݀

ଶ  = න ߨ2  ൬12 ଷݔ + 18 ݔ − 14 ݔ ln ݔ − 116 ∙ ݔ1 ln ൰ݔ ସݔ݀
ଶ  

ଵܫ =   න ݔ ln ݔ ݑ  ݔ݀  = ln ݔ ݒ݀                               = ݑ݀ ݔ݀ ݔ = ݔ1 ݒ                             ݔ݀ = 12 ଵܫ ଶݔ = ݒݑ − න ଵܫ ݑ݀ ݒ = 12 ଶݔ  ln ݔ − 12 න ݔ݀ ݔ    = 12 ଶݔ  ln ݔ − 14 ଶݔ +  ଵܥ

ଶܫ = න ݔ1 ln ݔ ݐ ݔ݀ = ln ݔ ݐ݀               = ݔ1 ଶܫ ݔ݀ =   න ݐ݀ ݐ = 12 ଶݐ + ଶܥ = 12 ሺln ሻଶݔ +  ଶܥ

 

 ܵ = ߨ2 ቈ18 ସݔ + 116 ଶݔ − 14 ቆ12 2ݔ  ln ݔ − 14 2ቇݔ − 116 ቆ12 ሺln ሻ2ቇ቉ଶݔ
ସ = ߨ2 ቈ18 ସݔ + 116 ଶݔ − 18 2ݔ  ln ݔ + 116 2ݔ − 132 ሺln ሻ2቉ଶݔ

ସ
 ܵ = ቈ4ସ8 ߨ2 + 1616 − 2 ln 4 + 1616 + 132 ሺln 4ሻଶ − ൬168 + 416 − 12 ln 2 + 14 + 132 ሺln 2ሻଶ൰቉ 
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