
 

n ȈȣȞȑʌİȚİȢ�ĲȠȣ� Ĭ��Ȃ��ȉ� 

o ȀĮȞȩȞİȢ�De LǯHospital 

p ȂȠȞȠĲȠȞȓĮ�– $țȡȩĲĮĲĮ�– ȈȪȞȠȜȠ�ĲȚȝȫȞ�ıȣȞȐȡĲȘıȘȢ 

q ǶʌĮȡȟȘ�ȡȓȗĮȢ�İȟȓıȦıȘȢ 
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 ȈȊȃǼȆǼǿǼȈ�ȉȅȊ� Ĭ� Ȃ� ȉ� 

ǱıțȘıȘ�� 
i. ǲıĲȦ�f ȝȚĮ�ʌĮȡĮȖȦȖȓıȚȝȘ� ıĲȠ�\  ıȣȞȐȡĲȘıȘ ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ�ȩĲȚ� ( ) ( )f x f xc   ȖȚĮ�

țȐșİ� x�\ ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȚıȤȪİȚ� ( ) xf x c e � , c�\ . 

ii. 1Į�ȕȡİȓĲİ ĲȠȞ ĲȪʌȠ�ȝȚĮȢ�ʌĮȡĮȖȦȖȓıȚȝȘȢ�ıȣȞȐȡĲȘıȘȢ�g: o\ \   ĮȞ�ȚıȤȪȠȣȞ��
2( ) 2 ıȣȞ � � Șȝg x x x g x x xc � �  � �   ȖȚĮ�țȐșİ� x�\  țĮȚ  g(0)=1.

ǱıțȘıȘ�2  

ǻȓȞȠȞĲĮȚ�ȠȚ�ʌĮȡĮȖȦȖȓıȚȝİȢ�ıȣȞĮȡĲȒıİȚȢ� f, g: 

�o\ \ ��ȖȚĮ�țȐșİ� x�\  ȖȚĮ�ĲȚȢ�ȠʌȠȓİȢ�ȚıȤȪȠȣȞ��

� � � � � �� �lnf x f x g xc  �  țĮȚ � � � � � �� �lng x g x f xc  � � ��1Į�ĮʌȠįİȓȟİĲİ ȩĲȚ�Ș�ıȣȞȐȡĲȘıȘ

� � � �2 2( ) ln ( ) Șȝ OQ � � ıȣȞh x f x x g x x � � � ��ȖȚĮ�țȐșİ� x�\  İȓȞĮȚ�ıĲĮșİȡȒ��$Ȟ�İʌȚʌȜȑȠȞ�ȚıȤȪİȚ�ȩĲȚ� 

f��� ��țĮȚ�g(0) = e��ȞĮ�ȕȡİȓĲİ�ĲȠȣȢ ĲȪʌȠȣȢ ĲȦȞ�ıȣȞĮȡĲȒıİȦȞ  f țĮȚ g. 

ǱıțȘıȘ�3 �ĬȑȝĮ������   
ǲıĲȦ�įȪȠ�ıȣȞĮȡĲȒıİȚȢ��f, g, ȝİ�țȠȚȞȩ�ʌİįȓȠ�ȠȡȚıȝȠȪ�ȑȞĮ�įȚȐıĲȘȝĮ��ǻ,  ȖȚĮ�ĲȚȢ�ȠʌȠȓİȢ�ȣʌȠșȑĲȠȣȝİ� 

ȩĲȚ� 

i. ǼȓȞĮȚ�įȪȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝİȢ�ıĲȠ�ǻ,

ii. f gcc cc   țĮȚ

iii. 0�ǻ  țĮȚ� � � � �0 0f g .

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

Į��īȚĮ�țȐșİ�x�ǻ, � � � �f x g x c x�  �   ȩʌȠȣ�x�\ . 

ȕ) ǹȞ�Ș� � � 0f x   ȑȤİȚ�įȪȠ�ȡȓȗİȢ�İĲİȡȩıȘȝİȢ�ȡ1, ȡ2 ĲȩĲİ�Ș� � � 0g x   ȑȤİȚ�ĲȠȣȜȐȤȚıĲȠȞ�

ȝȚĮ�ȡȓȗĮ�ıĲȠ�țȜİȚıĲȩ�įȚȐıĲȘȝĮ�[ȡ1, ȡ2].  
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.$121ǼȈ��'(�/�
+263,7$/ 

ǱıțȘıȘ�4  
1Į�ȕȡİȓĲİ��ĮȞ�ȣʌȐȡȤȠȣȞ��ĲĮ�ʌĮȡĮțȐĲȦ�ȩȡȚĮ� 

i. 2 30

Șȝlim  
x

x x
x xo

�§ ·
¨ ¸�© ¹

 ii. 20

1 ıȣȞlim  
İĳx

x
xo

§ ·�
¨ ¸
© ¹

 iii. 
0

Șȝlim  
2x xx

x x
e e x�o

�§ ·
¨ ¸� �© ¹

iv. 20

lnlim  
1

x

x

e x
x x�o

§ ·�
¨ ¸� �© ¹

Aʌ.: i.  0,  ii. 1
2

, iii. 1
2

, iv. �f  

ǱıțȘıȘ�5  
1Į�ȕȡİȓĲİ��ĮȞ�ȣʌȐȡȤȠȣȞ��ĲĮ�ʌĮȡĮțȐĲȦ�ȩȡȚĮ� 

i. 
4

Șȝ ıȣȞlim
Șȝ� �ıȣȞx

x x
x xS

o

�
�

ii. 
0

2 1 (2 )lim
1 ıȣȞx

x x
xo

� � �
�

iii. 
0

lim
Șȝ

x x

x

e e
x x

KP

o

�
�

iv. 2 1lim
4 3

x

xx

e x
e x

�

�o�f

� �
� �

v. 
2

2

ln( 1)lim
1x

x x
x xo�f

� �

� �

Aʌ.: i. 2 , ii. įİȞ�ȣʌȐȡȤİȚ, iii. 1, iv. �
�

,  v.  0 

ǱıțȘıȘ�6 
1Į�ȕȡİȓĲİ�ĲȚȢ�ĲȚȝȑȢ�ĲȦȞ��Į, ȕ � \   ȖȚĮ�ĲȚȢ�ȠʌȠȓİȢ�Ș�ıȣȞȐȡĲȘıȘ� 

,    1
( )

ln ,    1

xx e x
f x

x xD E
­ � d

 ®
� � !¯

   İȓȞĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ��\ . 

$ʌ���Į = 2e, ȕ = e 
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ǱıțȘıȘ�7  

1Į�ȕȡİȓĲİ�ĲȚȢ�ĲȚȝȑȢ�ĲȦȞ�Į, ȕ� \ ��ȖȚĮ�ĲȚȢ�ȠʌȠȓİȢ�ȚıȤȪİȚ�� 20

( ) (1 )lim 2
x

x

x e x
x

D D E
o

� � � � � �
 . 

$ʌ���Į = 2,  ȕ = – 2 

ǱıțȘıȘ�8  
ȃĮ�ȕȡİȓĲİ�ĲȠ�ʌĮȡĮțȐĲȦ�ȩȡȚĮ: 

i. 3 2

0
lim ( ln  )
x

x x
o �

�  ǹʌ: 0 

ii. 
1

[ ( 1)]lim x

x
x e

o�f
� �  ǹʌ: 1 

iii.
-ln(e )+elim

x x

x xo�f
ǹʌ: 1 

iv. � �2lim 3 5ln
x

x x
o�f

� ǹʌ: �f  

v. � �2lim 2 x

x
x e

o�f
� ǹʌ: �f  

vi. 

1

0
lim

x

x

e
x�

�

o
ǹʌ: 0 

vii. x+3lim
2x xo�f �

ǹʌ: 1 

viii. 
2 2

2 2 40

ıȣȞlim
Șȝ Șȝx

x x x
x x xo

�
�

ǹʌ: 1
4

ix. 
2

0

1Șȝ
lim

İĳx

x
x

xo
ǹʌ: 0 
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Ȃȅȃȅȉȅȃǿǹ��–  72Ȇ,.$��$.327$7ǹ�–  ȈȊȃȅȁȅ�ȉǿȂȍȃ 

ǱıțȘıȘ�9 
1Į�İȟİĲȐıİĲİ�ȦȢ�ʌȡȠȢ�ĲȘȞ�ȝȠȞȠĲȠȞȓĮ�țĮȚ�ȕȡİȓĲİ�ĲĮ�ĲȠʌȚțȐ�ĮțȡȩĲĮĲĮ�țĮȚ�ĲȠ�ıȪȞȠȜȠ�ĲȚȝȫȞ�ĲȦȞ�

ʌĮȡĮțȐĲȦ�ıȣȞĮȡĲȒıİȦȞ� 

i. 1( )f x x
x

 � ǹʌ: � @ > �( ) ,  2 2,  f A  �f � � �f

ii. 
2

2

1( )
1

xf x
x
�

 
�

 ǹʌ: > �( ) 1,  1f A  �

iii. 
2

2( )
1

xf x
x

 
�

ǹʌ: � �( ) 2,2f A  �  

iv. ( ) ( 1) ( 1)x xf x x e x e� � � � ǹʌ: > �( ) 2,  f A  � �f

v. 2( ) (ln )f x x x � ǹʌ: > �( ) 0,  f A  �f

vi. 2( ) ln(1 )f x x � ǹʌ: > �( ) 0,  f A  �f

vii. ( )
ln

xf x
x

 ǹʌ: � � > �( ) ,  0 ,  f A e �f � �f

viii. ln( ) xf x
x

 ǹʌ: 1( ) 0,  
2

f A
e

ª º « »¬ ¼

ix. ln( ) , 0
ln
xf x x

x x
 !

�
ǹʌ: 1( ) 1,  

1
f A

e
§ º �¨ »�© ¼

 

x. > @( ) (Șȝ ıȣȞ �� �� �xf x e x x x S � � ǹʌ: 2( ) ,f A e eS S�ª º �¬ ¼  

xi. 2( ) 2Șȝ � � Șȝ �� �� �
2 2

f x x x x S Sª º � � � � �« »¬ ¼
  ǹʌ: 3( ) 3,  2+3 3

2
f A ª º � �« »¬ ¼

xii. 
2

1 ,   0
( )

ln(1 ),     0

xex e x
f x

x x

­ � � t° ®
� �°̄

ǹʌ: ( )f A  \

ǱıțȘıȘ��0  

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ f : (0,�f) o \ ��ȝİ�ĲȪʌȠ  f x( )   
�2 ln x
x

. 

i. 1Į�ĲȘ�ȝİȜİĲȒıİĲİ�ȦȢ�ʌȡȠȢ�ĲȘ�ȝȠȞȠĲȠȞȓĮ�țĮȚ�ĲĮ�ĮțȡȩĲĮĲĮ�

ii. 1Į�įİȓȟİĲİ�ȩĲȚ�� ln 2x e xd � �  ȖȚĮ�țȐșİ�x>0.
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ǱıțȘıȘ��1 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� � � � � � �1 ln 1f x x x x � � � � , xt0. 

i. 1Į�ȝİȜİĲȒıİĲİ�ĲȘȞ�f ȦȢ�ʌȡȠȢ�ĲȘ�ȝȠȞȠĲȠȞȓĮ�țĮȚ�ĲĮ�ĮțȡȩĲĮĲĮ.

ii. $Ȟ�Įt0, ȕt��țĮȚ�ȚıȤȪİȚ ȩĲȚ� 1 1( 1) ( 1)e eE D D ED E� �� �  � � ��ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Į=ȕ.

ǱıțȘıȘ��2 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� ( ) ln 1f x
x x
E E§ · � �¨ ¸

© ¹
, > @,x D E� , ȩʌȠȣ 0 D E� � . 

i. 1Į�ȝİȜİĲȒıİĲİ�ĲȘ�ȝȠȞȠĲȠȞȓĮ�ĲȘȢ�ıȣȞȐȡĲȘıȘȢ f.

ii. 1Į�ĮʌȠįİȓȟİĲİ�ȩĲȚ e e
D

ED
E

§ ·�
�¨ ¸

© ¹
��ȩʌȠȣ 0 D E� � . 

ǱıțȘıȘ�13 

ǲıĲȦ�Ș�ıȣȞȐȡĲȘıȘ ln( )
1

x xf x
x
�

 
�

, x>1. 

i. 0İȜİĲȒıĲİ�ĲȘȞ� f  ȦȢ�ʌȡȠȢ�ĲȘ�ȝȠȞȠĲȠȞȓĮ�

ii. $Ȟ���Į<ȕ��įİȓȟĲİ�ȩĲȚ
DEE

D

E E
D D

§ ·� ¨ ¸
© ¹

. 

ǱıțȘıȘ�14  

1Į�ȕȡİȓĲİ�ĲĮ�Į, ȕ� \ ȫıĲİ�Ș�ıȣȞȐȡĲȘıȘ  f  ȝİ� f x( )  ln x �D E x2 3� x � 2 , x>0, ȞĮ�ʌĮȡȠȣıȚȐȗİȚ� 

ĲȠʌȚțȐ�ĮțȡȩĲĮĲĮ�ıĲĮ�ıȘȝİȓĮ� x1   1 țĮȚ x2   2 ��ȈĲȘ�ıȣȞȑȤİȚĮ�ȞĮ�ȕȡİȓĲİ�ĲȚȢ�ĲȚȝȑȢ�ĮȣĲȫȞ�ĲȦȞ� 

ĮțȡȠĲȐĲȦȞ� 

ǹʌ: 12,  
2

a E  

ǱıțȘıȘ�15  

ȆȡȠıįȚȠȡȓıĲİ�ĲȠ Į� \ ȫıĲİ��ıĲȠ�x0 ���Ș�ıȣȞȐȡĲȘıȘ�ȝİ�ĲȪʌȠ�

� �23 2( ) 1 1 2012
3

f x x x xD D§ · � � � � �¨ ¸
© ¹

 ȞĮ�ʌĮȡȠȣıȚȐȗİȚ�ĲȠʌȚțȩ�ĮțȡȩĲĮĲȠ� 
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ǹȃǿȈȍȈǼǿȈ�– ǹȃǿȈȅȉǾȉǼȈ 

ǱıțȘıȘ�16 
i. 1Į�ĮʌȠįİȓȟİĲİ�ȩĲȚ��x�lnx +1tx  ȖȚĮ�țȐșİ�x >0.

ii. 1Į�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 2 �Șȝ�x–3 �Șȝ�x ���ȖȚĮ�țȐșİ�x� 0,  
6
S§ ·

¨ ¸
© ¹

. 

iii. 1Į�ĮʌȠįİȓȟİĲİ�ȩĲȚ  1 ln(1 )xe xt � � ��ȖȚĮ�țȐșİ 0x t .

ǱıțȘıȘ�17 
i. OȚ� ıȣȞĮȡĲȒıİȚȢ� f, g  İȓȞĮȚ�ȠȡȚıȝȑȞİȢ�țĮȚ�ʌĮȡĮȖȦȖȓıȚȝİȢ ıĲȠ�\ . AȞ�ȚıȤȪİȚ�ȩĲȚ

( ) ( )f x x g xKPS� d  ȖȚĮ�țȐșİ�x�\  țĮȚ   f(1)=g(1), ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� f c (1)=ʌ+  c�g (1). 

ii. ǹȞ�ȖȚĮ�țȐșİ� 1x ! �  ȚıȤȪİȚ� � �1 ln 1xa xt � � ��ȞĮ�įİȓȟİĲİ�ȩĲȚ� a e .

iii. īȚĮ�ĲȘȞ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� 

�\  ıȣȞȐȡĲȘıȘ�f  ȚıȤȪİȚ� 3( ) ln 2f x x x x� d �  ȖȚĮ�țȐșİ� 0x !  

țĮȚ� (1) 3f  ��ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș İĳĮʌĲȠȝȑȞȘ�ĲȘȢ� fC  ıĲȠ�ıȘȝİȓȠ�ĲȘȢ� � �1, (1)A f  İȓȞĮȚ�

ʌĮȡȐȜȜȘȜȘ�ıĲȘȞ�İȣșİȓĮ� 4 2014y x � . 

ǱıțȘıȘ�18  

1Į�ȜȪıİĲİ�ĲȘȞ�ĮȞȓıȦıȘ  ln ln(x x� �1) 2� 2x ld n(3� )x 4� x � 6 . 

ǱıțȘıȘ�19 

i. 1Į�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 1 1
v v

v vv vD ED E
D E

� ��
d d

�
, ȝİ� 0 D E� �  țĮȚ *v�` . 

ii. ǹȞ 0
2
SD E� d � ��ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�� 2 2İĳ İĳ

ıȣȞ ıȣȞ
� �

t � t
D E D ED E

D E
. 

iii. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 1 ln 1x x x
x
�

� � �  ȖȚĮ�țȐșİ� 1x ! . 
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ǹȈȀǾȈǼǿȈ  ȈȉǾȃ� ȊȆǹȇȄǾ  ȇǿǽǹȈ  ǼȄǿȈȍȈǾȈ 

ǱıțȘıȘ���  
ǲıĲȦ�ȠȚ�ʌĮȡĮȖȦȖȓıȚȝİȢ�ıȣȞĮȡĲȒıİȚȢ� f, g ıĲȠ�įȚȐıĲȘȝĮ�>Į, ȕ@��ȫıĲİ� 

g(x)  z 0 ��ȖȚĮ�țȐșİ� [ , ]x D E�  țĮȚ ( ) ( )
( ) ( )

f f
g g
D E
D E

 ��1Į�įİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ� � �0 ,  x D E�  ĲȑĲȠȚȠ�ȫıĲİ 

0 0 0 0( ) ( ) ( ) ( )f x g x f x g xc c�  � . 

ǱıțȘıȘ��1 
i. ǲıĲȦ�ȝȚĮ�ıȣȞȐȡĲȘıȘ� f  ıȣȞİȤȒȢ�ıĲȠ�>Į, ȕ@�țĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�įȪȠ�ĳȠȡȑȢ�ıĲȠ��Į, ȕ���$Ȟ�

ȣʌȐȡȤİȚ�Ȗ�(Į, ȕ��ȝİ� f(Į)=f(ȕ)=f(Ȗ), ȞĮ�įİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȟ�(Į, ȕ��ĲȑĲȠȚȠ�ȫıĲİ� f cc (ȟ)=0.

ii. +�ıȣȞȐȡĲȘıȘ  f  İȓȞĮȚ�įȪȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ�\  țĮȚ�Ș�İȣșİȓĮ  y=x���ĲȑȝȞİȚ�ĲȘ�

ȖȡĮĳȚțȒ�ʌĮȡȐıĲĮıȘ�ĲȘȢ� f  ıİ�ĲȡȓĮ�įȚĮĳȠȡİĲȚțȐ�ıȘȝİȓĮ��1Į�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�

ĲȠȣȜȐȤȚıĲȠȞ�ȑȞĮ�ıȘȝİȓȠ� 0x �\  ĲȑĲȠȚȠ��ȫıĲİ�ȞĮ�ȚıȤȪİȚ�� � �0 0f xcc  .

ǱıțȘıȘ��2  
ǲıĲȦ ȠȚ�ıȣȞĮȡĲȒıİȚȢ��f, g  ıȣȞİȤİȓȢ�ıİ�ȑȞĮ�įȚȐıĲȘȝĮ�ǻ=[Į, ȕ@��ǹȞ�ʌȡȩțİȚĲĮȚ�ȖȚĮ�ıȣȞĮȡĲȒıİȚȢ� 

ʌĮȡĮȖȦȖȓıȚȝİȢ�ıĲȠ�İıȦĲİȡȚțȩ�ĲȠȣ�ǻ țĮȚ�İʌȚʌȜȑȠȞ�ȚıȤȪİȚ� c�g x� z 0 ȖȚĮ�țȐșİ� x � (D E, ) ��ȞĮ� 

ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i. � � � �g gD Ez  

ii. ȣʌȐȡȤİȚ�  ( , )[ D E� ��ĲȑĲȠȚȠ��ȫıĲİ� � � � �
� � � �

� �
� �

f f f
g g g
E D [
E D [

c�
 

c�
. 
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ǱıțȘıȘ��3  

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�İȟȓıȦıȘ� 1
1

xe
x

�

 
�

 ȑȤİȚ�ĮțȡȚȕȫȢ�ȝȚĮ ȡȓȗĮ ıĲȠ�\ . 

ǱıțȘıȘ��4  

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�İȟȓıȦıȘ� ( 1x e)�  (x x x �1) �e  ȑȤİȚ�ĮțȡȚȕȫȢ�įȪȠ�ȡȓȗİȢ�ıĲȠ� \ . 

ǱıțȘıȘ��5  
ǲıĲȦ�Ș�ʌĮȡĮȖȦȖȓıȚȝȘ ıĲȠ� \ ıȣȞȐȡĲȘıȘ�f  ĲȘȢ�ȠʌȠȓĮȢ�Ș�İĳĮʌĲȠȝȑȞȘ�ıİ�ȠʌȠȚȠįȒʌȠĲİ�ıȘȝİȓȠ�ĲȘȢ�

ȖȡĮĳȚțȒȢ�ĲȘȢ�ʌĮȡȐıĲĮıȘȢ�įİȞ�İȓȞĮȚ�ʌĮȡȐȜȜȘȜȘ�ıĲȘȞ�İȣșİȓĮ� 3y x ��ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș� fC  țĮȚ�Ș�

İȣșİȓĮ� 3 2014y x �  ȑȤȠȣȞ�ĲȠ�ʌȠȜȪ�ȑȞĮ�țȠȚȞȩ�ıȘȝİȓȠ� 

ǱıțȘıȘ��6  

ȃĮ�įİȓȟİĲİ ȩĲȚ�Ș�İȟȓıȦıȘ� ln Șȝx x�  x 2 įİȞ�ȝʌȠȡİȓ�ȞĮ�ȑȤİȚ�ʌİȡȚııȩĲİȡİȢ�Įʌȩ�įȪȠ�ȡȓȗİȢ�ıĲȠ� 

įȚȐıĲȘȝĮ� �0, �f� 
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ǹȈȀǾȈǼǿȈ�ȈȉǾȃ�ȀȊȇȉȅȉǾȉǹ 

ǱıțȘıȘ��7 
ȃĮ�ȝİȜİĲȘșȠȪȞ�ȦȢ�ʌȡȠȢ�ĲȘȞ�țȣȡĲȩĲȘĲĮ�țĮȚ�ĲĮ�ıȘȝİȓĮ�țĮȝʌȒȢ�ȠȚ�ʌĮȡĮțȐĲȦ�ıȣȞĮȡĲȒıİȚȢ� 

i. 3 2( ) 6 15f x x x � � .

ii. 
2

3

3 2( ) xf x
x
�

 . 

iii. 
2

( ) xf x e� .

ǱıțȘıȘ��8 

ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș� � �2( ) 3ln 2f x x x x � �  ıĲȡȑĳİȚ�ĲĮ�țȠȓȜĮ�ʌȡȠȢ�ĲĮ�țȐĲȦ ıĲȠ� � �0,�f . 

ǱıțȘıȘ��9  

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� f ȝİ� (f x)  �x ln x,  x ! 0 . 
i. ȃĮ�ȕȡİȓĲİ�ĲĮ�įȚĮıĲȒȝĮĲĮ�ʌȠȣ�Ș�f İȓȞĮȚ�țȣȡĲȒ�– țȠȓȜȘ.

ii. ȃĮ�ȕȡİȓĲİ�ĲȘȞ�İȟȓıȦıȘ�ĲȘȢ�İĳĮʌĲȠȝȑȞȘȢ�ĲȘȢ� fC  ıĲȠ� � �, ( )e f e$ . 

iii. ȃĮ�įİȓȟİĲİ�ȩĲȚ� ln 3e x x x e� d � ��ȖȚĮ�țȐșİ� � �1,x� �f .

ǱıțȘıȘ�30 

ǻȓȞİĲĮȚ� f  ȝİ� 5 3( ) 3 ,   f x x x x xKP � � �\ . 
i. ȃĮ�įİȓȟİĲİ�ȩĲȚ�Ș� fC  ȑȤİȚ�ȝȠȞĮįȚțȩ�ıȘȝİȓȠ�țĮȝʌȒȢ� 

ii. ǺȡİȓĲİ�ĲȘȞ�İĳĮʌĲȠȝȑȞȘ�ıĲȠ�ıȘȝİȓȠ�țĮȝʌȒȢ�
iii. ǻİȓȟĲİ�ȩĲȚ� 5 3 3 3x x x xKP� � t  ȖȚĮ�țȐșİ� 0x t .
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ǱıțȘıȘ�31 

ǲıĲȦ�f įȪȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ�\  ĲȑĲȠȚĮ�ȫıĲİ� 2 22 ( ) 4 3xx e f x x� �  �   (1) 
ȖȚĮ�țȐșİ� x�\ .  ǻİȓȟĲİ�ȩĲȚ�Ș� fC  įİȞ�ȑȤİȚ�țĮȞȑȞĮ�ıȘȝİȓȠ�țĮȝʌȒȢ� 

ǱıțȘıȘ�32 

ǲıĲȦ� f  ʌĮȡĮȖȦȖȓıȚȝȘ� � �2,2�  ĲȑĲȠȚĮ�ȫıĲİ� 2 2( ) 2 ( ) 3 0f x f x x� � �  ,  (1) 

ȖȚĮ�țȐșİ� � �2,2x� � . 

i. ǻİȓȟĲİ�ȩĲȚ� � � 1f x z ��ȖȚĮ țȐșİ� � �2, 2x� � .

ii. ǹʌȠįİȓȟĲİ�ȩĲȚ�Ș f  įȪȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝȘ�.
iii. ǹʌȠįİȓȟĲİ�ȩĲȚ�Ș� fC  įİȞ�ȑȤİȚ�ıȘȝİȓĮ�țĮȝʌȒȢ� 

ǱıțȘıȘ�33 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� � � � �2 4 3 24 6 2 1 11f x x x xD D D � � � � ��ȝİ�D �\ . ȃĮ�ȕȡİȓĲİ�ȖȚĮ�ʌȠȚİȢ�ĲȚȝȑȢ�

ĲȠȣ�D  Ș� fC  ȑȤİȚ�ıȘȝİȓȠ�țĮȝʌȒȢ�ıĲȠ� 0 1x  . 

ǱıțȘıȘ�34 

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ � �4 3 2( ) 2 3 9 7 4f x x x x xO O � � � � � ��ȝİ�O�\ .

       ȃĮ�ȕȡİȓĲİ�ȖȚĮ�ʌȠȚİȢ�ĲȚȝȑȢ�ĲȘȢ�ʌĮȡĮȝȑĲȡȠȣ�O ��Ș�ıȣȞȐȡĲȘıȘ� f  İȓȞĮȚ�țȣȡĲȒ�ıĲȠ�\ . 

ǱıțȘıȘ�35 
i. ǲıĲȦ� :f 'o\  ȝȚĮ�țȣȡĲȒ�ıȣȞȐȡĲȘıȘ�

           ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�� � � � �
2 2

f f
f

D E D E� �§ ·t ¨ ¸
© ¹

  ȖȚĮ�țȐșİ� ,D E �' . 

ii. ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� ( ) ln ,   0f x x x x � ! .
a. ȃĮ�ȝİȜİĲȒıİĲİ�ĲȘȞ� f  ȦȢ�ʌȡȠȢ�ĲȘȞ�țȣȡĲȩĲȘĲĮ.

b. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ��� ln ln ln
2

D D E E D E
D E
� �

t
�

 ȖȚĮ�țȐșİ� ,  ȕ!�D . 




