
0

4

0

0

lim (1 2sin ) 1

lim 1

(0) 1

lim ( ) (0)

x

x

x

x

x

e

f

f x f

−

+

→
−

→

→

− =

=

=
∴ =

4

2cos  for 0
'( )

4   for 0

1 3
'( ) 3 for ln

4 4

x

x x
f x

e x

f x x

−

− <
= 

− >

 = − = −  
 

413 1
cos( 1)

8 8
e

−− − −

from b),  ln

ln

ln
e

x e

x
x

e

x e x

x x

e x

≥

≥

≥

≥

1
m

e
=

1
Show that  ( ) ln ,  0

is always positive

1
( ) ( ) ln ln

1 1
'( ) 0 when 

Sign Analysis shows absolute minimum 

at ,

( ) 0,  ln 0

x x x
e

x
f x x x x

e e

f x x e
e x

x e

x
f e x

e

− >

= − = −

= − = =

=

= ∴ − ≥

AP CALCULUS PROBLEM SET 4 ANSWER KEY 

 

 

 

1. a)  x < 0  or  x > 1 

    b) 
1

'( 1)
2

f − = −  

    c) 
1( )

1

x

x

e
f x

e

− =
−

 

 

 

 

 

 

2. a)  f (g(x))  = (1 −  ln x)2  = h(x)  

    b) 
2

'( ) (1 ln )h x x
x

= − −  

    c) 
2

2(ln 2)
''( )

x
h x

x

− −=  

    d)                                

                               (requires curve analysis, later) 

 

 

 

 

 

 

 

 

 

3. a) even 

    b) 
1 1

,   or  ,
2 2

   −∞ − ∞  
   

 

    c) [ ) 1,∞  

    d)   
( ) 2

2 1

2

2 5 5
( )

2 1

xx ln
f x

x

−
′ =

−
 

 

 

 

4. a)  f (x)  is defined for all  x ≠  0 

     

    b) x e= ±  

    

    c) 2 4y x= −  

 

 

 

 

 

 

 

     5.  a)       
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