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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 ሻ2ቇଶݔ
ସ = ߨ2 ቈ18 ସݔ + 116 ଶݔ − 18 2ݔ  ln ݔ + 116 2ݔ − 132 ሺln ሻ2ଶݔ

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