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  ( ) ( ) ( ) ( )1141444 23 +⋅−⋅=−⋅=−=′ xxxxxxxxf  
   
   For  ∈x ( ),1,−∞−  ( ) ⇒<′ 0xf  f  is decreasing. 
   For  ∈x ( ),0,1−  ( ) ⇒>′ 0xf  f  is increasing. 
    For  ∈x ( ),1,0  ( ) ⇒<′ 0xf  f  is decreasing. 
    For  ∈x ( ),,1 ∞  ( ) ⇒>′ 0xf  f  is increasing. 
 

 
 
    ( ) 00 =⇒=′ xxf or 1=x  or 1−=x .                        
       :1−=x  f ′  changes sign from – to +   ⇒  It is local minimum with value ( ) 21 =−f .                                     
       :0=x    f ′  changes sign from + to –  ⇒  It is local   maximum with value ( ) 30 =f .                                   
       :1=x  f ′  changes sign from – to +   ⇒  It is local minimum with value ( ) 21 =f . 
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      If we put xu cos53+= , then dxxdu ⋅−= sin5  and 
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        If  we put xx eeu −+=  then ( ) dxeedu xx ⋅−= −  and 
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Solution: 
 
 
( ) ( ) ( ) 100102 223223 ==⇒=−⋅⇒=+−⇒−=−⇒= xorxxxxxxxxxxxgxf . 

 
 So, the graphs of these two functions intersect at ( )0,0  and ( )0,1 . 
 When ( ) ( )xgxfx ≥≤≤ ,10  since ( ) ( ) ( ) 01 2 ≥−⋅=− xxxgxf  when 0≥x . 
 Therefore the area of the region in the question is 
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           ( )[ ] ( ) 



 ++−++=

−
=++

−





 ++−





 ++

1
22

1ln1ln
2 11

2
1

2
1lnsinh

22

xxxxeexx
xxxx

 

 
 

                                           = ( )











++

−+⋅+++
⋅=














++

−++
⋅

1

1121
2
1

1

11
2
1

2

222

2

2
2

xx
xxxx

xx
xx  

 
 

                                           = ( )( )xx
xx
xxx 1

2

22

sinhsinh
1

122
2
1 −==











++

+⋅+
⋅  

 
          ( )[ ] ( )[ ]xxx 12 sinhsinh1lnsinh −=++⇒  
 
  
          ⇒ ( )[ ]( ) ( )( )[ ]

444 3444 214444 34444 21
↓

−−

↓

− =++ xxx 1121 sinhsinhsinh1lnsinhsinh  

 
                   ( )1ln 2 ++ xx               =          ( )x1sinh − . 
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   But we know that ( ) ( ) 00sinh00sinh 1 =⇒= − & ( ) 01ln100ln ==++ . 
 
   Setting 0=x  in the equation ( ) [ ] Cxxx +++=− 1lnsinh 21 , we find 0=C . 
 
   Hence  ( ) ( )1lnsinh 21 ++=− xxx . 


