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n Ǿ�ȑȞȞȠȚĮ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ 

o ǿıȩĲȘĲĮ�ıȣȞĮȡĲȒıİȦȞ 

p ȆȡȐȟİȚȢ�ȝİ�ıȣȞĮȡĲȒıİȚȢ 

q ȈȪȞșİıȘ�ıȣȞĮȡĲȒıİȦȞ  

r ȂȠȞȠĲȠȞȓĮ�ıȣȞĮȡĲȒıİȦȞ 

s ȈȣȞȐȡĲȘıȘ��-1 

t ǹȞĲȓıĲȡȠĳȘ�ıȣȞȐȡĲȘıȘ 

ĬȑȝĮ:  ȈȣȞĮȡĲȒıİȚȢ 
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ǹȈȀǾȈǼǿȈ��ȈȉǾȃ��Ǽȃȃȅǿǹ��ȉǾȈ��ȈȊȃǹȇȉǾȈǾȈ 

ǱıțȘıȘ�1 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ 
� �2

1( )
ln 1

f x
x

 
�

. 

i. ȃĮ�ȕȡİȓĲİ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȘȢ� f.

ii. ȃĮ�įİȓȟİĲİ�ȩĲȚ�ĲȠ���ĮȞȒțİȚ�ıĲȠ�ıȪȞȠȜȠ�ĲȚȝȫȞ�ĲȘȢ� f.

iii. ȃĮ�ȕȡİȓĲİ�ĲȘȞ�ıȤİĲȚțȒ�șȑıȘ�ĲȘȢ� fC  ȝİ�ĲȠȞ�ȐȟȠȞĮ�xǯx. 

ǱıțȘıȘ�2  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ� :f o\ \  ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ�  f
2 (x) � f (x) �1 x (x �1)  ȖȚĮ�țȐșİ� x�\ . 

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�ȖȡĮĳȚțȒ�ʌĮȡȐıĲĮıȘ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ�įİȞ�ĲȑȝȞİȚ�ĲȠȞ�ȐȟȠȞĮ�ĲȦȞ�xǯx. 

ǱıțȘıȘ�3  
ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ :f o\ \  ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ 

� � ( ) ( )f xy f x f y xy x y� �  � �  ȖȚĮ�țȐșİ� ,x y�\

i. ȃĮ�ʌȡȠıįȚȠȡȓıİĲİ�ĲȠȞ�ĲȪʌȠ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ

ii. ȃĮ�ȕȡİȓĲİ�ĲĮ�țȠȚȞȐ�ıȘȝİȓĮ�ĲȦȞ�ȖȡĮĳȚțȫȞ�ʌĮȡĮıĲȐıİȦȞ�ĲȦȞ�ıȣȞĮȡĲȒıİȦȞ�g, h ȝİ�

2
2

1( ) ( )
( )

g x f x
f x

 � țĮȚ� 1( ) ( )
( )

h x f x
f x

 � , x�\ . 

ǱıțȘıȘ��  
ǻȓȞİĲĮȚ�ȝȚĮ�ıȣȞȐȡĲȘıȘ�f  ȝİ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�\ ��țĮșȫȢ�țĮȚ�ȠȚ�ȝȚȖĮįȚțȠȓ�ĮȡȚșȝȠȓ�ĲȘȢ�ȝȠȡĳȒȢ�

( )z x i f x � � , ( )w f x i x � � , x�\ . AȞ�ȖȚĮ�țȐșİ� x�\  ȚıȤȪİȚ�Ș�ȚıȩĲȘĲĮ� 2 2 2w z w z�  � , 

ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�ıȣȞȐȡĲȘıȘ�f  İȓȞĮȚ�ıĲĮșİȡȒ�ıĲȠ� 
\ . 
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ǹȈȀǾȈǼǿȈ��ȈȉǾȃ��ǿȈȅȉǾȉǹ�ȈȊȃǹȇȉǾȈǼȍȃ 

ǱıțȘıȘ�5  

ȃĮ�İȟİĲȐıİĲİ�ĮȞ�ȖȚĮ�ĲȚȢ�ıȣȞĮȡĲȒıİȚȢ�� f(x)  
x � 2

x � 3
  țĮȚ� 2( )

3
xg x
x
�

 
�

 ȚıȤȪİȚ��  f  g ��ȈĲȘȞ�

ʌİȡȓʌĲȦıȘ�ʌȠȣ�İȓȞĮȚ�  f z g  ȞĮ�ʌȡȠıįȚȠȡȓıİĲİ�ĲȠ�İȣȡȪĲİȡȠ�įȣȞĮĲȩ�ȣʌȠıȪȞȠȜȠ�ĲȠȣ�\  ıĲȠ�ȠʌȠȓȠ�

ȞĮ�ȚıȤȪİȚ� ( ) ( )f x g x . 

ǱıțȘıȘ�6  

ȃĮ�İȟİĲȐıİĲİ�ĮȞ�ȖȚĮ�ĲȚȢ�ıȣȞĮȡĲȒıİȚȢ�� � � � �( ) ln 1 ln 1f x x x � � �  țĮȚ� � �2( ) ln 1g x x �  ȚıȤȪİȚ��

f g ��ȈĲȘȞ�ʌİȡȓʌĲȦıȘ�ʌȠȣ�İȓȞĮȚ� f gz  ȞĮ�ʌȡȠıįȚȠȡȓıİĲİ�ĲȠ�İȣȡȪĲİȡȠ�įȣȞĮĲȩ�ȣʌȠıȪȞȠȜȠ�ĲȠȣ�

\  ıĲȠ�ȠʌȠȓȠ�ȞĮ�ȚıȤȪİȚ� ( ) ( )f x g x . 

ǱıțȘıȘ� 7 
ǹȞ�ȠȚ�ıȣȞĮȡĲȒıİȚȢ��  f , g  ȑȤȠȣȞ�ĲȠ�ȓįȚȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�A țĮȚ�ȖȚĮ�țȐșİ�  x �A  ȚıȤȪİȚ��

> @ � � � �24 ( ) ( ) 8 ( ) 4 ( ) 2f x g x f g x f g x�  � � � � ��ȞĮ�įİȓȟİĲİ�ȩĲȚ�� f g .

ǹȈȀǾȈǼǿȈ��ȈȉIȈ��ȆȇǹȄǼǿȈ�ȈȊȃǹȇȉǾȈǼȍȃ 

ǱıțȘıȘ�8

ȃĮ�ȕȡİȓĲİ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�țĮȚ�ĲȠȞ�ĲȪʌȠ�ĲȦȞ�ıȣȞĮȡĲȒıİȦȞ�� �f g ,  f  � g , g

f
 ıĲȚȢ�ʌĮȡĮțȐĲȦ�

ʌİȡȚʌĲȫıİȚȢ: 

i.  
� �

2( ) 16

( ) ln 1x

f x x

g x e

 �

 �
ii. 

2

2

( ) 6
( ) ln(16 )

f x x x
g x x

 � �

 �
. 



 

3 

ǹȈȀǾȈǼǿȈ��ȈȉǾ�ȈȊȃĬǼȈǾ��ȈȊȃǹȇȉǾȈǼȍȃ 

ǱıțȘıȘ�9  
ȃĮ�ʌȡȠıįȚȠȡȓıİĲİ�ĲȘ�ıȣȞȐȡĲȘıȘ� g fD ��ĮȞ 

i.     f(x)  x � 4  țĮȚ�    g(x)  x � 4

ii.     f(x)  x2 � 3  țĮȚ g(x)  
1

x � 6

iii. ( ) 1f x x � țĮȚ�    g(x)  3x2 �1��ȝİ�ʌİįȓĮ�ȠȡȚıȝȠȪ�>–1���@�țĮȚ��–����@�ĮȞĲȓıĲȠȚȤĮ�

ǹʌ���i) � � ( ) 4 4g f x x � �D , xt12 ii) � � 2

1( )
3

g f x
x

 
�

D ,     x z r 3

iii) � �� � 3 4g f x x � �D , > @1,0x� �

ǱıțȘıȘ�10  

ǻȓȞȠȞĲĮȚ�ȠȚ�ıȣȞĮȡĲȒıİȚȢ�� f ��ȝİ�    f(x)  25 � x2  țĮȚ  g:[–1, 10]o\  ȝİ�    g(x)  x2 � 3x �1��ȃĮ�

ȠȡȓıİĲİ�ĲȚȢ�ıȣȞĮȡĲȒıİȚȢ��i. f gD , ii. g fD .

ǹʌ��i. � � � �22( ) 25 3 1f g x x x � � �D , > @1,  4x� �

ii. � � 2 2( ) 3 25 26g f x x x � � � � �D , > @5,  5x� �

ǱıțȘıȘ�11 

ǻȓȞȠȞĲĮȚ�ȠȚ�ıȣȞĮȡĲȒıİȚȢ��f  ȝİ�f(x) =    x2 � 2  ȠȡȚıȝȑȞȘ�ıĲȠ�A=[0, +  f) țĮȚ��g  ȝİ�g(x)=    18 � x 

ȠȡȚıȝȑȞȘ�ıĲȠ�% ��–f �������1Į�ȠȡȓıİĲİ�ĲȚȢ�ıȣȞĮȡĲȒıİȚȢ��i. Dg f     ii. Df f . 
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ǱıțȘıȘ�12  

ǻȓȞȠȞĲĮȚ�ȠȚ�ıȣȞĮȡĲȒıİȚȢ��f(x)=lnx���țĮȚ�g(x)=  ex ����ȠȡȚıȝȑȞİȢ�ıĲĮ�ıȪȞȠȜĮ�����e����țĮȚ��������

ĮȞĲȓıĲȠȚȤĮ��ȃĮ�ȠȡȓıİĲİ�ĲȚȢ�ıȣȞĮȡĲȒıİȚȢ��i. f gD ii. g fD

ǹʌ��i. � �� � � �ln 2 1xf g x e � �D , � �0,1x�    ii. � � ( )g f xD =x�e+2, � �1,  2x e� �

ǱıțȘıȘ�13  

ǻȓȞȠȞĲĮȚ ȠȚ�ıȣȞĮȡĲȒıİȚȢ�� f (x)  
3x

x2 �1
țĮȚ g(x)  

2
x � 2

. NĮ�ȠȡȓıİĲİ�ĲȘ�ıȣȞȐȡĲȘıȘ�fog. 

$ʌ���fog)(x)= 6 � (x � 2)
�x2 � 4x

,  xz 0, 2, 4 

ǱıțȘıȘ�14  

i. ȃĮ�ȕȡİȓĲİ�ĲȠȞ�ĲȪʌȠ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ� f ��ĮȞ�ȚıȤȪİȚ ȩĲȚ:     f(2x �1)  4x2 � 2��ȖȚĮ�țȐșİ�x�\ .

ii. ȃĮ�ȕȡİȓĲİ�ĲȠȞ�ĲȪʌȠ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ�g��ȫıĲİ�ȞĮ�ȚıȤȪİȚ� � � 2( ) 2 1g f x x �D ��ĮȞ�    f(x)  x � 3 ,

x�\ .

ǹʌ��i. f(x)=x2–2x+3, ii. � �2( ) 2 3 1g x x � �  

ǱıțȘıȘ�15 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ��f(x)=1+  ex ��ǹȞ�ȚıȤȪİȚ�ȩĲȚ�(gof)(x)=x+ 1 xe � ��ȞĮ�ȕȡİȓĲİ�ĲȠȞ�ĲȪʌȠ�ĲȘȢ�

ıȣȞȐȡĲȘıȘȢ�g. 

$ʌ���g(x)= ln(x �1) �
e

x �1  

ǱıțȘıȘ�16  

i. BȡİȓĲİ�ĲȠȞ�ĲȪʌȠ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ�g  ĮȞ     f(x)  2x � 3  țĮȚ � � 2( ) 1f g x x x � � , x�\ .

ii. BȡİȓĲİ�ĲȠȞ�ĲȪʌȠ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ�g  ĮȞ ( ) 2 1f x x �  țĮȚ� � �( ) 22 3g xf e x � , x�\ .
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$ʌ��i.  g(x)=
2 4

2
x x� � ,   ii. � �2( ) ln 2g x x �

ǱıțȘıȘ�17  
i. ǹȞ�ȝȚĮ�ıȣȞȐȡĲȘıȘ��f  ȑȤİȚ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�ıȪȞȠȜȠ�A  >����@��ȞĮ�ȕȡİȓĲİ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȘȢ�

ıȣȞȐȡĲȘıȘȢ�� 2( )f x x� .

ii. ǹȞ�Ș�ıȣȞȐȡĲȘıȘ� f   ȑȤİȚ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�ıȪȞȠȜȠ�A =[2, +f ���ȞĮ�ȕȡİȓĲİ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�

ĲȘȢ�ıȣȞȐȡĲȘıȘȢ� � � � �2 4 2g x f x x � � .

iii. ǹȞ�Ș�ıȣȞȐȡĲȘıȘ� f   ȑȤİȚ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�ıȪȞȠȜȠ�A => @2,1� , ȞĮ�ȕȡİȓĲİ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�

ĲȘȢ�ıȣȞȐȡĲȘıȘȢ� � � � �lnh x f x . 

iv. ǹȞ�Ș�ıȣȞȐȡĲȘıȘ��f  ȑȤİȚ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�ıȪȞȠȜȠ�A=[–2, +f ��ȞĮ�ȕȡİȓĲİ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�

ĲȘȢ�ıȣȞȐȡĲȘıȘȢ�g(x)=f(2+lnx). 

ǹʌ��i. [–2,–1]�[2,3], ii.   (�f,�@� �,�f> �, iii. 2

1 ,e
e
ª º
« »¬ ¼

, iv.
    

1
e4 ,�f
ª�

¬�
«�

·�
¹�¸�
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ǹȈȀǾȈǼǿȈ��ȈȉǾȃ��Ȃȅȃȅȉȅȃǿǹ��ȈȊȃǹȇȉǾȈǼȍȃ 

ǱıțȘıȘ�18 


ǲıĲȦ�Ș�ȖȞȘıȓȦȢ�ĳșȓȞȠȣıĮ�ıȣȞȐȡĲȘıȘ�� f : \ o \ . 

i. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș�ıȣȞȐȡĲȘıȘ��g: \o \ ��ȝİ� � � � �g x f x x �  İȓȞĮȚ�ȖȞȘıȓȦȢ�ĳșȓȞȠȣıĮ�

ii. ȃĮ�ȕȡİȓĲİ�ĲȚȢ�ĲȚȝȑȢ�ĲȠȣ�Ȝ�\ ��ȫıĲİ�ȞĮ�ȚıȤȪİȚ�

� � � � � � � �2 23 2 6 3 2 6f fO O O O O O� � � ! � � � .

ǱıțȘıȘ�19 

ǲıĲȦ�Ș ȖȞȘıȓȦȢ�ĳșȓȞȠȣıĮ ıȣȞȐȡĲȘıȘ g �: 0,�f� o \ , ĲȘȢ ȠʌȠȓĮȢ Ș�ȖȡĮĳȚțȒ�ĲȘȢ�ʌĮȡȐıĲĮıȘ� 

įȚȑȡȤİĲĮȚ�Įʌȩ�ĲȠ�ıȘȝİȓȠ�ǹ���–2). īȚĮ�ĲȘȞ�ıȣȞȐȡĲȘıȘ�f İȓȞĮȚ� f x( )  ln x � g( )x  ȖȚĮ�țȐșİ�x>0. 

i. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș  f  İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�

ii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ� � �22ln 2� �x g x  ıĲȠ� � �0,�f .

ǹʌ: ii. � �0,1x�  

1e �

ǱıțȘıȘ�20

ǲıĲȦ�ȩĲȚ�Ș�ıȣȞȐȡĲȘıȘ��f  İȓȞĮȚ�ȖȞȘıȓȦȢ�ĳșȓȞȠȣıĮ� ıĲȠ� \ țĮȚ�ȚıȤȪİȚ�ȩĲȚ� f (0)   0 ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

ȖȚĮ�ĲȘȞ�ıȣȞȐȡĲȘıȘ� g x( )   x

f x( ) , x �\
 ȚıȤȪİȚ�ȩĲȚ� g x( ) � 0  ȖȚĮ�țȐșİ� x z 0 .

ǱıțȘıȘ 21 ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� 

�f x � e x � ln x . 

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȠĲȚ�Ș�ıȣȞȐȡĲȘıȘ�İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�

ii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ�
2 4

4
4 2 2

2

2ln
4 2

x x xe e
x

� � § ·�
� � ¨ ¸�© ¹

. 
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ǱıțȘıȘ�22  

ǻȓȞȠȞĲĮȚ� ȠȚ� ȝȚȖĮįȚțȠȓ� ĮȡȚșȝȠȓ� ,z wȝİ� İȚțȩȞİȢ� İıȦĲİȡȚțȐ� ıȘȝİȓĮ� ĲȠȣ� ȝȠȞĮįȚĮȓȠȣ� țȣțȜȚțȠȪ� 

įȓıțȠȣ��İțĲȩȢ�ĲȠȣ�ıȘȝİȓȠȣ�ȅ������țĮȚ�Ș�ıȣȞȐȡĲȘıȘ :f o\ \  ȝİ � � 2 3x xf x z w � �  . 

i. ȃĮ�ȝİȜİĲȒıİĲİ�ĲȘȞ� f ȦȢ�ʌȡȠȢ�ĲȘ�ȝȠȞȠĲȠȞȓĮ�

ii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ�
2 26 5 5 62 2x x x xz w z w� �� t � . 

ǹʌ: ii. � �2,3x�  

ǱıțȘıȘ�23

ǻȓȞİĲĮȚ� f : o\ \  ȫıĲİ� 3 �f x� f ��  �x3 4 e x ȖȚĮ�țȐșİ� x �\ . 

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� ( ) 0f x !  ȖȚĮ țȐșİ� x�\ .

ii. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș� f  İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�

iii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ� � �� �1 1f f x � d .

ǱıțȘıȘ�24 

ǲıĲȦ� ȩĲȚ� Ș� ıȣȞȐȡĲȘıȘ� � f  İȓȞĮȚ� ȖȞȘıȓȦȢ� ȝȠȞȩĲȠȞȘ� ıĲȠ� ��  țĮȚ� Ș� ȖȡĮĳȚțȒ� ĲȘȢ� 

ʌĮȡȐıĲĮıȘ� įȚȑȡȤİĲĮȚ�Įʌȩ�ĲĮ�ıȘȝİȓĮ�ǹ������țĮȚ�Ǻ���–2). 

i) ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș��f  İȓȞĮȚ�ȖȞȘıȓȦȢ�ĳșȓȞȠȣıĮ�

ii) ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș� f fD  İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�

iii) ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ� � �� � 2xf f e � � .

iv) ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ � �� �1 ln 1 7 1f f x� � � ! .

ǱıțȘıȘ�25  
ǹȞ�Ș�ıȣȞȐȡĲȘıȘ��f  İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�ıĲȠ�\  ȝİ��f(x)> ���ȖȚĮ��țȐșİ x�\ ��ȞĮ�įİȓȟİĲİ�ȩĲȚ�

ȚıȤȪİȚ��f(x�!���ȖȚĮ�țȐșİ� x�\ . 

ǱıțȘıȘ�26  
ǲıĲȦ�� :f o\ \   ȝȚĮ�ʌİȡȚĲĲȒ�ıȣȞȐȡĲȘıȘ��ǹȞ�Ș�� f   İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�ıĲȠ�įȚȐıĲȘȝĮ�

> @,  D E ��ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș� f   İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�ıĲȠ�țĮȚ�ıĲȠ�įȚȐıĲȘȝĮ�>–ȕ, –Į].
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ǹȈȀǾȈǼǿȈ��ȈȉǿȈ��1-1  ȈȊȃǹȇȉǾȈǼǿȈ

ǱıțȘıȘ�27  

ǻȓȞȠȞĲĮȚ�ȠȚ�ıȣȞĮȡĲȒıİȚȢ� f , g : \ o \ ȖȚĮ�ĲȚȢ�ȠʌȠȓİȢ�ȚıȤȪİȚ� ( Dg f )(x)=x3 ȖȚĮ�țȐșİ� x �\ . 

i. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș�� f   İȓȞĮȚ���–1".

ii. ȃĮ�ȜȪıİĲİ ĲȘȞ�İȟȓıȦıȘ� 2( 8 7) ( 1)f x x f x� �  � . 

ǱıțȘıȘ�28  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ�g: \o \  ȝİ g(x)  
1
3x � 2x . 

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�ıȣȞȐȡĲȘıȘ�g  İȓȞĮȚ���–1".

ii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�İȟȓıȦıȘ�� � �
2 39

21 12 9 2 6
3 3

xx

x x
��

§ · § ·� � �  � � �¨ ¸ ¨ ¸
© ¹ © ¹

 

ǱıțȘıȘ�29  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ� f : \ o \ ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȖȚĮ�țȐșİ� x �\ ȚıȤȪİȚ��

� � � �3( ) ( ) 2 4f f x f x x�  � ��ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș�� f   İȓȞĮȚ���–1". 

ǱıțȘıȘ�30  

ǲıĲȦ�ȝȓĮ�ıȣȞȐȡĲȘıȘ� f ȝİ�ʌİįȓȠ�ȠȡȚıȝȠȪ�țĮȚ�ıȪȞȠȜȠ�ĲȚȝȫȞ�ĲȠ� \ țĮȚ�ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ��

� � 2( ) 1f f x x x � � ��ȖȚĮ�țȐșİ x�\ ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ: 

i. (1) 1f  

ii. Ǿ�ıȣȞȐȡĲȘıȘ� 2( ) ( ) 1g x x x f x � � , x�\  įİȞ�İȓȞĮȚ "1–1".
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ǱıțȘıȘ�31  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ�g: \o \  ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ ȩĲȚ� � �2 2 9 6 (2 )g x g x� d �  ȖȚĮ�țȐșİ x�\ .

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ Ș�ıȣȞȐȡĲȘıȘ g įİȞ�İȓȞĮȚ���–1". 

ǱıțȘıȘ�32  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ�f: \ o \ ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ ȩĲȚ� 2 �f x� (f )d �x  (f 10� x ) ȖȚĮ�țȐșİ x �\ . 

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ Ș�ıȣȞȐȡĲȘıȘ f  įİȞ�İȓȞĮȚ���–1". 

ǱıțȘıȘ�33 

ǻȓȞİĲĮȚ�ȝȚĮ�ıȣȞȐȡĲȘıȘ�f ȝİ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ \ ��țĮșȫȢ�țĮȚ�ȠȚ�ȝȚȖĮįȚțȠȓ�ĮȡȚșȝȠȓ�ĲȘȢ�ȝȠȡĳȒȢ�

(3 )z f x i � � , � �2014( )w f x i f kx O � � � , x�\ ��ȩʌȠȣ�ȠȚ�ț, Ȝ� İȓȞĮȚ�ıĲĮșİȡȠȓ�ʌȡĮȖȝĮĲȚțȠȓ�

ĮȡȚșȝȠȓ��AȞ�İȓȞĮȚ�ȖȞȦıĲȩ�ȩĲȚ�Ș�ıȣȞȐȡĲȘıȘ�f  İȓȞĮȚ��–��țĮȚ�ȩĲȚ�ȖȚĮ�țȐșİ�x� \  Ƞ�ĮȡȚșȝȩȢ� z w�  İȓȞĮȚ�

ĳĮȞĲĮıĲȚțȩȢ��ȞĮ�ʌȡȠıįȚȠȡȓıİĲİ�ĲȠȞ�ĮȡȚșȝȩ�ț. 

$ʌ��ț=0 
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ǹȈȀǾȈǼǿȈ��ȈȉǿȈ��ǹȃȉǿȈȉȇȅĭǼȈ��ȈȊȃǹȇȉǾȈǼǿȈ 

ǱıțȘıȘ�34 

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȠȚ�ʌĮȡĮțȐĲȦ�ıȣȞĮȡĲȒıİȚȢ�ĮȞĲȚıĲȡȑĳȠȞĲĮȚ�țĮȚ�ȞĮ�ȕȡİȓĲİ�ĲȘȞ�ĮȞĲȓıĲȡȠĳȒ�ĲȠȣȢ� 

i. f(x)=
ex � 3

ex            ǹʌ��� f �1(x)  ln
3

x �1
, x>1 

ii. f(x)=ln(e+  ex ) ǹʌ��� � �1( ) ln xf x e e�  � , x>1

iii.     f(x)  4 � 3 � x ǹʌ�� > �1 1 2 2:  2, ,   ( ) 3 ( 4)f f x x� ��f o  � �\

iv.     f(x)=ln(1+  ex )        ǹʌ�  1 1: (0, ) ,    ( ) ln( 1)xf f x e� ��f o  �\

v. f(x)=ln(2+  ex )–x         ǹʌ�  f �1(x)  ln
2

ex �1
, x>0 

ǱıțȘıȘ�35  
ǲıĲȦ�ȝȓĮ�ıȣȞȐȡĲȘıȘ� f  ȝİ�ʌİįȓȠ�ȠȡȚıȝȠȪ�țĮȚ�ıȪȞȠȜȠ�ĲȚȝȫȞ�ĲȠ�\  țĮȚ�ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ��

2015 3( ) ( ) ( ) 0f x f x f x x� � �  ��ȖȚĮ�țȐșİ x�\ . 

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș� f   ĮȞĲȚıĲȡȑĳİĲĮȚ�

ii. ȃĮ�ȕȡİȓĲİ�ĲȘȞ�� 1f � .

ǱıțȘıȘ�36 

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ� f : \ o \ ��ȝİ� �f x� x �2 4x2 � 1 ��ȃĮ�įİȓȟİĲİ�ȩĲȚ� 

i. � � 0f x ! ��ȖȚĮ�țȐșİ� x�\ .

ii. H  f   İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ȞĮ�ȕȡİȓĲİ�ĲȘȞ�ĮȞĲȓıĲȡȠĳȒ�ĲȘȢ�

iii. H  f   İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�



 

11 

ǹȈȀǾȈǼǿȈ��ǼȆǹȃǹȁǾȌǾȈ��ȈȉǿȈ��ȈȊȃǹȇȉǾȈǼǿȈ 

ǱıțȘıȘ�37  


ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ� f : \o \ ��ȫıĲİ�ȖȚĮ�țȐșİ� x�\   ȞĮ�ȚıȤȪİȚ�� � �� � 9 8f f x x � .

i. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș�� f   İȓȞĮȚ�

�–1''.

ii. ȃĮ�įİȓȟİĲİ�ȩĲȚ�ȖȚĮ�țȐșİ� x�\  ȚıȤȪİȚ�Ș�ıȤȑıȘ� � � � �9 8 9 8f x f x�  � � .

iii. ȃĮ�ȕȡİȓĲİ�ĲȠ� � �1f .

iv. ȃĮ�ȕȡİȓĲİ�ĲȠȣȢ�Į, ȕ�\ ��ĮȞ�Ș�ıȣȞȐȡĲȘıȘ� f  ȑȤİȚ�ĲȪʌȠ� f (x)=Į�x+ȕ  țĮȚ�İȓȞĮȚ�ȖȞȘıȓȦȢ�

ĮȪȟȠȣıĮ�

ǹʌ���iii. 1, iv. Į=3, ȕ=–2 

ǱıțȘıȘ�38  

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ�f  ȝİ�    f(x)=ln
    

1� x
1� x
§�
©�¨�

·�
¹�¸�

.

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȘȢ�� f   İȓȞĮȚ�ĲȠ�A=(–1,1).

ii. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�� f   İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ȞĮ�ȕȡİȓĲİ�ĲȘȞ�    f �1 .

iii. ȃĮ�ȕȡİȓĲİ�ĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ�g ȝİ�    g(x)  f (2x � 3) .

ǹʌ��ii. f �1(x)  
1�ex

1�ex  , x�\ ,   iii. (–2, –1) 

ǱıțȘıȘ�39  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ� :  f o\ \ ��ȝİ�ĲȪʌȠ�� � � 3 7 7f x x x � � . 

i. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș� f   İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�

ii. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș�İȟȓıȦıȘ�    f(x) ���ȑȤİȚ�ȝȠȞĮįȚțȒ�ȡȓȗĮ�ıĲȠ�\ ��ĲȘȞ�ȠʌȠȓĮ�țĮȚ�ȞĮ�ȕȡİȓĲİ�
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iii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ�     f(x)<–15.

iv. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ�� � �� � 1f f x � .

ǱıțȘıȘ�40  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ :  f o\ \  ȝİ� f (x)=    x3 � x �1. 

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�� f   İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�

ii. ȃĮ�ȣʌȠȜȠȖȓıİĲİ�ĲȠ� 1(1)f � .

iii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�İȟȓıȦıȘ��    f
�1(x)  0 .

iv. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ��    f
�1(3x � 2) ! 1.

ǱıțȘıȘ�41  

ǻȓȞȠȞĲĮȚ�ȠȚ�ıȣȞĮȡĲȒıİȚȢ  f, g  ȝİ� � � 1
1

x

x

ef x
e
�

 
�

țĮȚ� � � 1g x
x

 . 

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș� f İȓȞĮȚ�ʌİȡȚĲĲȒ�

ii. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș� f İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�

iii. ȃĮ�ȕȡİȓĲİ�ĲȘȞ� 1f � .

iv. ȃĮ�ȕȡİȓĲİ�ĲȘȞ� 1f g� D .

ǱıțȘıȘ�42  
ǲıĲȦ�f, g  įȪȠ�ıȣȞĮȡĲȒıİȚȢ�ȠȡȚıȝȑȞİȢ�ıĲȠ�\  ȠȚ�ȠʌȠȓİȢ�ȚțĮȞȠʌȠȚȠȪȞ�ĲȚȢ�ıȤȑıİȚȢ���f(\ )=\   țĮȚ��

(fof–gof)(x)=x��ȖȚĮ�țȐșİ� x�\ ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i. Ǿ��f  İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�

ii. f –1(x)+g(x)=f(x).
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ǱıțȘıȘ�43  

ĬİȦȡȠȪȝİ�ĲȘ�ıȣȞȐȡĲȘıȘ�� f   ȝİ�    f(x)  x3 � 3x2 � lnx � 4 . 

i. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�İȓȞĮȚ�ȖȞȘıȓȦȢ�ĮȪȟȠȣıĮ�

ii. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș�İȟȓıȦıȘ�    f(x) ��ȑȤİȚ�ȝȠȞĮįȚțȒ�ȡȓȗĮ�ıĲȠ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȘȢ��ĲȘȞ�ȠʌȠȓĮ�țĮȚ�

ȞĮ�ʌȡȠıįȚȠȡȓıİĲİ�

iii. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ�    f(x)< 0.

iv. ȃĮ�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ�    f(x � 3)>     e
3 � 3(e 2 �1).

ǱıțȘıȘ�44  
ǲıĲȦ�� f   ȝȚĮ�ıȣȞȐȡĲȘıȘ�ȝİ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�įȚȐıĲȘȝĮ�ǻ=(0, +f ��Ș�ȠʌȠȓĮ�ȚțĮȞȠʌȠȚİȓ�ĲȚȢ�

ıȣȞșȒțİȢ��Į��    f(x)!��ȖȚĮ�x!���țĮȚ��ȕ�� � �( ) = ( ) f f x x f x�  ȖȚĮ�țȐșİ�x!���ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i. Ǿ� f  İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�

ii. f (1)=1.

iii. 1 ( )( ) ,  0f xf x x
x

�  ! . 

ǱıțȘıȘ�45  
ǲıĲȦ�ȝȚĮ�ıȣȞȐȡĲȘıȘ�� f ��ȠȡȚıȝȑȞȘ�ıĲȠ�\ ��ȝİ�ıȪȞȠȜȠ�ĲȚȝȫȞ�ĲȠ�\ , Ș�ȠʌȠȓĮ�ȚțĮȞȠʌȠȚİȓ�ĲȘ�ıȤȑıȘ  

f (x+y)= f (x)+ f (y���ȖȚĮ�țȐșİ�x, y �\ ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i. f (0)=0.

ii. Ǿ�� f   İȓȞĮȚ ʌİȡȚĲĲȒ�

iii. $Ȟ�Ș�İȟȓıȦıȘ�� � � 0f x    ȑȤİȚ�ȝȠȞĮįȚțȒ�ȡȓȗĮ�ĲȠ����ĲȩĲİ�İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ȚıȤȪİȚ��

1 1 1( ) ( ) ( )f x y f x f y� � ��  � ��ȖȚĮ�țȐșİ�x, y �\ . 

iv. ǹȞ�Ș�İȟȓıȦıȘ��    f(x)  x   ȑȤİȚ�ȝȠȞĮįȚțȒ�ȡȓȗĮ�ıĲȠ�\ ��ĲȠ����ĲȩĲİ�Ș�ıȣȞȐȡĲȘıȘ�g(x)=   f (x)–x

İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�
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ǱıțȘıȘ�46  
ǲıĲȦ�ȝȚĮ�ıȣȞȐȡĲȘıȘ�ȝİ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�įȚȐıĲȘȝĮ�ǻ=(0,+f ��țĮȚ�ıȪȞȠȜȠ�ĲȚȝȫȞ�ĲȠ�\ ��Ș�ȠʌȠȓĮ�
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 �f (x) ȖȚĮ�țȐșİ�x>0.

iii. ǹȞ�Ș� İȟȓıȦıȘ�� ( ) 0f x    ȑȤİȚ�ȝȠȞĮįȚțȒ�ȡȓȗĮ�ĲȠ����ĲȩĲİ�Ș� f  İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ȚıȤȪİȚ�

    f
�1(x � y)  f �1(x) �f �1(y)  ȖȚĮ�țȐșİ�x, y�\ .
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ǲıĲȦ�� f   ȝȚĮ�ıȣȞȐȡĲȘıȘ�ȝİ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ĲȠ�\ ���Ș�ȠʌȠȓĮ�ȚțĮȞȠʌȠȚİȓ�ĲȚȢ�ıȣȞșȒțİȢ��� 

Į��ȊʌȐȡȤİȚ� 0x �\  ȝİ�    f(x0) z 0   țĮȚ��ȕ�� f (Į+ȕ)= f (Į) f (ȕ��ȖȚĮ�țȐșİ�Į, ȕ �\ . 

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i.     f(x) z ��ȖȚĮ�țȐșİ� x�\ .

ii.     f(0)=1.

iii.     f(�x)= 1 ,  
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iv.     f(x)!��ȖȚĮ�țȐșİ� x�\ .

v. ǹȞ Ș�İȟȓıȦıȘ�    f(x) ��ȑȤİȚ�ȝȠȞĮįȚțȒ�ȡȓȗĮ�ĲȠ����ĲȩĲİ�Ș��f  İȓȞĮȚ�ĮȞĲȚıĲȡȑȥȚȝȘ�țĮȚ�ȚıȤȪİȚ��
1 1 1( ) ( ) ( )f f fD E D E� � ��  �  ȖȚĮ�țȐșİ�Į, ȕ 


��\ ���ĮȞ��f(\ ) = (0,+f ). 
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