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1 121345636 

1.01 789:;<= ;> ?@?;AB<:  
Cx y C 1

x 2Cy C
D E DFG H EI   , 

J RK . L< MN>O>P8?:;: ;=Q ;=BRQ ;>M O S?;: P=< ;A 

O@?A (x,y) ;>M ?M?;TB<;>Q  9< =?U@:=  x y 0V W  

1.02  L< O@?:;: ;> ?@?;AB<: 

 
7|x 2| |3 y| 31

3|x 2| 4|3 y| 0

X X Y Z
X Y Y Z  

1.03 789:;<= ;> ([): 
\ ]

\ ]
^ 2 x 5y 5

 x ^ 2 y 5

_ ` abcd ` ` ace , f Rg  

h)  i=< N>=:Q ;=BRQ ;>M B RU:= jN:=k:Q O@?:=Q 
l)  h9 ;> ?@?;AB< RU:= B>9<m=nT O@?A 

o po ox , y , 9<  qk:8;: ;A O@?A <M;T.  

7)  L< MN>O>P8?:;: ;=Q ;=BRQ ;>M Nk<PB<;=n>@ 

<k=rB>@ B S?;: P=< ;A O@?A ;>M ?M?;TB<;>Q 
o po ox , y , ;>M l) :ks;TB<;>Q, 9<  =?U@:=: 

t o2x y 5u v   

1.04 w?;s  ;> ?@?;AB< : 

(x 1)x y 2
 ,  x R

x (x 1)y 2

y z {| }~ z y {� .  [;A9 N:k8N;s?A N>M ;> 

([) RU:= B>9<m=nT O@?A (U>,y0) n<=  =?U@:= 
4 2
0 0x y 2� �  9< qk:r:8 ;> O ?;> R. 

1.05 789:;<= A ?M9jk;A?A : 

2

1 x �� x 0
f(x)

2x � 3 �� x 0

� �� � � �
���   B:  � R�  

h) L< qk:r>@9 > O S?;: f(0) 1� . 

i=< ;A B:P<O@;:kA ;=BT ;>M O N>M qkTn<;:  
i)  9< qk:r>@9 ;< f( 2)� ,     f(3, 5) , 

7) L< O@?:;: ;> ?@?;AB< : 
f( 2)x 4y 12

6x f(3, 5)y 10

� � �
� ����  

1.06 789:;<= R9< ?@?;AB< ([)  2 Pk<BB=nS9 

:�=?S?:s9 B: 2 <P9S?;>MQ   x n<= � n<=  D  ,   Dx  ,  

D�  >= >k8�>M?:Q ;>M ?M?;TB<;>Q >= >N>8:Q =n<9>-

N>=>@9 ;> N<k<nj;s ?@?;AB< :    

[1:  D.Dx +  D�  = 0 

    Dx   + D.D� = 0 

h)  L< O@?:;: ;> [1 , B: <P9S?;>MQ ;>MQ  Dx ,  

D�  

l)  L< O@?:;: ;> ([) . 

1.07 789:;<= ;> ?@?;AB<  
x 2y 6

3x y �
� � �� �  ¡� �¢ £  

hN>m:8�;: ¤;= RU:= B>9<m=nT O@?A o p0 0x , y  n<= 
qk:8;: ;> O S?;: 9<  =?U@:=  0 0x y 0¥ ¦  

1.08 789:;<= ;> ?@?;AB< § ¨2

1

©x y ©
 ª

x ©y 1

«¬  ®̄
¬  ®°  n<= 

;< ;k=S9MB< 

± ² ± ²2 2f x x 3x ³ ,    g x x ³x 3´ µ ¶ ´ ¶ ¶ µ . 

h.  L< qk:r:8 ;> O S?;: ;> ?@?;AB< 9< RU:= 
B>9<m=nT O@?A. 

l.    ·j9 A B>9<m=nT O@?A ;>M 1¸  :89<= 
¹ º0 0x ,  y  n<= =?U@:= 0 0x 3y 3 0» ¼ ¼ ½ , 9< OMr:8 A 

<98?s?A ¾ ¿ ¾ ¿f x g xÀ . 

i.    lk:8;: ;A O@?A ;>M ?M?;TB<;>Q 
1 x 2 x yD Á D Á D D 0Â Ã Â Ã Â Ä  ¤N>M 1Å  n<= 2Æ  

:89<= >= ;=BRQ P=< ;=Q >N>8:Q ;> Ç È1É  :89<= <m@9<;> 

n<= RU:= jN:=k:Q O@?:=Q <9;8?;>=U< 
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2 ÜÝÜÞßàßáâ âãäåæßàâáçä  

èÞäÞßÞäÜå 

2.01 L< B:O:;T?:;: ;A  B>9>;>98< ;s9 ?M9<k-

;T?:s9  é ê 2f x x 5xë ì ,  í îx 3,ï ðñ  

ò óg x 2x 3ô õ ö       ÷ øh x x x 2ù ú û  

2.02 L< B:O:;T?:;: ;A  B>9>;>98< ;s9 ?M9<k-

;T?:s9   ü îf x ý x(4 x)þ , ü ÿx , 2ï �ñ  

 � �g x � 2 3x 1� �       t(x) 2 3 x� � �      

2.03 L< B:O:;T?:;: ;A  B>9>;>98< ;s9 ?M9<k-

;T?:s9  

� �h x �
2

1
1

x
�   n<= 1 x

g(x)
x

�
	 , x 0
   

2.04 L< <N>m:8�:;: ¤;= A  ü îf x ý x

1 |x|�
 :89<= 

P9A?8sQ <@�>M?< ?;> R  

2.05 L< B:O:;Ar:8 A B>9>;>98< ;AQ ?M9jk;A?AQ 
2f(x) (� 1)x 3ý � ð ,  R� . 

2.06 (=< ?M9jk;A?A f  :89<= P9T?=< B>9¤;>9A 

?;> R  n<= m=RkU:;<= <N¤ ;< ?AB:8< � �1,2  n<= 
� �3,1 . L< <N>m:8�:;: ;A B>9>;>98< ;AQ. 

2.07 i=< ;A ?M9jk;A?A f  =?U@:= ¤;= 
� �52f (x) f x 3x� �  P=< njr: x R� . 

h)  L< <N>m:8�:;: ¤;= A f  :89<= P9T?=< <@�>M?< 

l)  L< OMr:8 A <98?s?A � �
2f x x 1 1� � �  

2.08 L< <N>m:8�:;: ¤;= A Pk<�=nT N<kj?;<?A 

njr: P9A?8sQ B>9¤;>9AQ ?M9jk;A?AQ ;RB9:= ?: R9< 

;> N>O@ ?AB:8> ;>9 j�>9< x x� .  

2.09 *= ?M9<k;T?:=Q f  n<= g  :89<= >k=?BR9:Q 
?;> R , :89<= P9T?=< B>9¤;>9:Q n<= RU>M9 m=<�>-

k:;=n¤ :8m>Q B>9>;>98<Q.  L< <N>m:8�:;: ¤;= >= 
Pk<�=nRQ ;>MQ N<k<?;j?:=Q RU>M9 ;> N>O@ R9< 

n>=9¤ ?AB:8>. 

2.10 L< qk:r>@9 >= ;=BRQ ;>M  R�  S?;: A ?M-

9jk;A?A 2f(x) (� 4)x 3 ! " 9< :89<= P9A?8sQ <@-

�>M?<. 

2.11 L< <N>m:8�:;: ¤;= A ?M9jk;A?A f  B: 
ü îf x ý x

1 |x|�
 :89<= P9A?8sQ <@�>M?< 

2.12 h9 A ?M9jk;A?A f : R R#  :89<= P9A?8sQ 
�r89>M?< n<= f(x) 0$  P=< njr: x R� , 9< m:8�:;: 
¤;= A 

2f (x) 3
g(x)

3f(x)

%
&  :89<= P9A?8sQ �r89>M?< ?;> 

R . 

2.13 w?;s ?M9jk;A?A f : R R#  B: ;A9 =m=¤;A-

;<: ' ) ü î ' )f x y f x f yð ý ð ,  x, y R+ , . 789:;<= <n¤-

B< ¤;= =?U@:= Nk¤;<?A: «h9  x 0-  ;¤;: . /f x 00 ». 

L< <N>m:8�:;: ¤;=: 
h)   A f  :89<= N:k=;;T 

l)   A f  :89<= P9A?8sQ <@�>M?<.  

i)   L< O@?:;: ;A9 <98?s?A 

1 2 1 2 3 42 2f 4x 2005 f 4x 2005 2f 8x 45 5 6 7 6  

2.14 8 ?M9jk;A?A f  :89<= P9A?8sQ <@�>M?< 

n<= =?U@:= ü îf f(x) xý  P=< njr: x R�  L< m:8�:;: 
¤;= f(x) x9 ,  x R�  

2.15 789:;<= ¤;= A ?M9jk;A?A f  :89<= P9T?=< 

<@�>M?< ?;> R . L< O@?:;: ;A9 :�8?s?A 

: ; : ; < = : ;
2 3f x f x f x f x> ? >  
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2.16 w?;s f  B=< ?M9jk;A?A >k=?BR9A ?;> R  

B: ?@9>O> ;=BS9 ;> R  S?;: 9< =?U@:=  
3f(x) f (x) x 1D E D  P=< njr: x R�  

L< m:8�:;: ¤;= A f  :89<= P9A?8sQ <@�>M?<  

2.17 N< O@?:;: ;=Q <9=?S?:=Q: 
h) 132 x x 0F F G  

l) 15 3x x x 1 0H H I J  

i) 11 7 5 3x 2x 3x 5x 7x 18K K K K L   

2.18 h9 M N 7f x x x 1O P Q , 9< O@?:;: ;=Q <9=?S-

?:=Q � � R S2f x x f 2T U  n<= 2f(x 1) f(2x 2)V W X  

2.19 w?;s ?M9jk;A?A f : A RY . 

h)  i=< njr: 1 2x ,x AZ  B: 1 2x , x[  >k8�>MB: 
1 2

1 2

f(x ) f(x )
\

x x

]
^

]
. L< m:8�:;: ¤;=: 

<)  A f  :89<= P9. <@�>M?< <9 n<= B¤9> <9 

_ 0` . 

q)  A f  :89<= P9. �r89>M?< <9 n<= B¤9> <9 

_ 0a  

l)  h9 A ?M9jk;A?A f(x) (1 b)x 2c d e  :89<= 
P9T?=< <@�>M?<, 9< qk:8;: ;>f Rg  

i)  h9 A Rh  n<= P=< njr: 1 2x ,x Rg  B: 
1 2x , x[  =?U@:= i j i j1 2 1 2f x f x 2 x xk l k , 9< <N>-

m:8�:;: ¤;= A ü î ü îg x f x 2xý �  :89<= P9A?8sQ �r8-
9>M?< ?;> R  n<= ¤;= A m n m nh x f x 2xo p  :89<= P9A-

?8sQ <@�>M?< ?;> R . 

2.20 *= ?M9<k;T?:=Q f  n<= g  :89<= P9T?=< <M-

�>M?:Q RU>M9 N:m8> >k=?B>@ ;> R  n<= =?U@:= 
q rf x 0s  n<=  ü îg x 0t  P=< njr: x R� .  

h)  L< <N>m:8�:;: ¤;= A ?M9jk;A?A 
f

g
  :89<= 

P9T?=< B>9¤;>9A. 

l)  L< O@?:;: ;A9 <98?s?A 

u v w x w x u v
2 2f x g x f x g x 0] y  

2.21 h9 7 5f(x) x x xz { { , 9< O@?:;: ;A9 <98?s-

?A 2 2f(2x x 3) f(3x x )| } ~ }   

2.22 h9  f : R  R�  N:k=;;T n<= P9A?8sQ �r8-
9>M?< ?;> R  B: f(f(x ))  x^  P=< njr: x R� , 9< 

m:8�:;: ¤;= f(x) x� �  ,  x R�  

2.23 w?;s ?M9jk;A?A f , >k=?BR9A ?;> R , N>M 

:89<= P9T?=< B>9¤;>9A n<= A Pk<�=nT ;AQ N<kj-

?;<?A m=RkU:;<= <N¤ ;< ?AB:8< � �1,3  n<= � �2,0  

h)  L< <N>m:8�:;: ¤;= :89<= P9T?=< �r89>M?< 

l)  L< O@?:;: ;A9 <98?s?A q rf x 3s  

i)  L< O@?:;: ;A9 <98?s?A q rf x 0�  

7)  L< qk:8;: ;< ?AB:8< ¤N>M A Pk<�=nT N<-

kj?;<?A ;AQ f  ;RB9:= ;>9 j�>9< x x�  

2.24 w?;s ?M9jk;A?A f , >k=?BR9A ?;> R , N>M 

:89<= P9T?=< B>9¤;>9A n<= A Pk<�=nT ;AQ N<kj-

?;<?A m=RkU:;<= <N¤ ;< ?AB:8< � �0,1  n<= � �1,0�  

h)  L< <N>m:8�:;: ¤;= :89<= P9T?=< <@�>M?< 

l)  L< O@?:;: ;A9 <98?s?A q rf x 1s  

i)  L< O@?:;: ;A9 <98?s?A q rf x 0�  

7)  L< qk:8;: ;< ?AB:8< ¤N>M A Pk<�=nT N<-

kj?;<?A ;AQ f  ;RB9:= ;>MQ j�>9:Q 

2.25 w?;s ?M9jk;A?A f , >k=?BR9A ?;> R , N>M 

:89<= P9T?=< B>9¤;>9A n<= A Pk<�=nT ;AQ N<kj-

?;<?A m=RkU:;<= <N¤ ;< ?AB:8< ü î1, 1� �  n<= � �1,2  

h)  L< <N>m:8�:;: ¤;= :89<= P9T?=< <@�>M?< 

l)  L< O@?:;: ;A9 <98?s?A � �f x 1� �  

i)  L< O@?:;: ;A9 <98?s?A q rf x 2�  

7)  L< O@?:;: ;A9 :�8?s?A � �f x 2�  

·)  �¤?:Q k8�:Q BN>k:8 9< RU:= A :�8?s?A 

� �f x 2014�  



6   ������� B ���� ¡� 

¢. £�¤���¥�¡�¦�¥§ 

¨©ª«¬¨¬¨ 

2.26 L< B:O:;Ar>@9 sQ Nk>Q ;< <nk¤;<;< >= 
?M9<k;T?:=Q  
h)   ®  ®

2
f x 2 x 1 3¯ ° ± ±  

l)  w xf x 1 2x 3^ ] ²  

i)  ³ ´ 4 2f x x x 1µ ¶ ·  

7)  ü îf x ý x 5 3¸ ¸ ¹  

2.27 L< B:O:;Ar>@9 sQ Nk>Q ;A B>9>;>98< n<= 
;< <nk¤;<;< >= ?M9<k;T?:=Q  
h)  ü îf x ý 2x 3º   ?;> » ¼2, 1½ ½  

l)  w x 2f x 2 3 x 3^ ] ²  ?;> 2 , 3¾ ¿À Á  

i)  w xf x 7 6 x^ ² ]  ?;> Â Ã2,5  

2.28 w?;s A ?M9jk;A?A w x
2

2

x 2
f x

x 1

²
^

²
  x R� . 

L< <N>m:8�:;: ¤;=  A :OjU=?;A ;=BT ;AQ f  :89<= ;> 

2  

2.29 L< Nk>?m=>k=?;:8 > Ä  S?;: ¤;<9 A ?M9jk-

;A?A ü îf x ý Å Æ 23Ç 1 xÈ   N<k>M?=j�:= :OjU=?;>, A 

?M9jk;A?A w x w x 2g x 3 |É 2| x^ ] ²   9< N<k>M?=j�:= 
P=< ;A9 8m=< ;=BT ;>M x  BRP=?;>  

2.30 w?;s A ?M9jk;A?A w x
2

2

x 2
f x

x 1

²
^

²
, x R� . 

L< <N>m:8�:;: ¤;=  A :OjU=?;A ;=BT ;AQ f  :89<= ;> 

2  

2.31 w?;s A Ê Ë
1

f x
x 1 x

Ì
Í Í

, x 0Î . L< m:8-
�:;: ¤;=:   
h)  w xf x x 1 x^ ² ] , x 0Î  

l)  q rf x 1Ï , x 0Î  

i)  A BRP=?;A ;=BT ;AQ f  :89<= ;> 1  
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2.32 ÛÜÝ Þßàá âÜÝ Ýãä åÜæ çèéÝêåëçáÜæ áìáåßçåá 
ãíÜÝ áîéÝÜ ßêåÜÝ ë  ãáêÜååë.  

ï)  ð ñf x ò
2

2x

x 5ó
   

ô)  ð ñf x ò 2 23 3(x 1) (x 1)õ õ ö  

2.33 ÷Ý øêáîåá ãíÜáæ Ýãä åÜæ ãÝêÝÞßåù çèéÝê-

åëçáÜæ áîéÝÜ ãáêÜååúæ ë  ßêåÜáæ:   

ï)  2f(x) x x 1û ü ý  

ô)  ð ñf x ò
3 3

2 2

x x x

x 1 x 8

þ
ÿ

þ ÿ
 

Û)  ð ñf x ò 5 5
x 1 x 1 2� � � �  

2.34 ÷Ý øêáîåá ãíÜáæ Ýãä åÜæ ãÝêÝÞßåù çèéÝê-

åëçáÜæ áîéÝÜ ãáêÜååúæ  ë  ßêåÜáæ:   

ï)  � �f : 1, 2 R� �   âá ð ñf x ò 3x x�  

ô)  2 2x x 1 x x 1� � � � �  

Û)  ð ñf x ò 3x x|x|	  

2.35 ÷Ý øêáîåá ãíÜáæ Ýãä åÜæ ãÝêÝÞßåù çèéÝê-

åëçáÜæ áîéÝÜ ãáêÜååúæ ë ßêåÜáæ   

ï)     ð ñf x ò
2x 7

2x 7


 ��


 
�

  
x 1

x 1

� �

�
  

ô)  ð ñf x ò
3x 4

3x 4

� ��
�

��

x 0

x 0

�

�
 

2.36 ïé � çèéßêå�ç� � �f x  áîéÝÜ ãáêÜååë âá 

ãá�îí íêÜçâí� � , éÝ Ýãí�áîìáåá äåÜ  � 

g(x) |f(x)|�  áîéÝÜ ßêåÜÝ 

2.37 ÷Ý Ýãí�áîìáåá äåÜ äåÝé âÜÝ çèéßêå�ç� 

áîéÝÜ áîéÝÜ ßêåÜÝ ÞÝÜ ãáêÜååë, åäåá áîéÝÜ � â��áéÜ-
Þë çèéßêå�ç� 

2.38 �îéáåÝÜ çèéßêå�ç� f : R R�  âá å�é Ü�Üä-

å�åÝ   ÜÝ Þßàá x, y R!  Üç"�áÜ  

# $ ð ñ # $f x y f x f y% ò % . �áîìåá äåÜ: 

ï)   & 'f 0 0(   ô)   � f  áîéÝÜ ãáêÜååë 

2.39 )çåù  çèéßêå�ç� f âá 
f(x) (* 1)x 3* 1+ , - , . ÷Ý øêáîåá  ÜÝ ãíÜáæ åÜâúæ 

åíè . R/  � f  áîéÝÜ  
ï)  ßêåÜÝ ô)  ãáêÜååë 

2.40 0íÜáæ Ýãä åÜæ ãÝêÝÞßåù çèéÝêåëçáÜæ áî-
éÝÜ ßêåÜáæ ÞÝÜ ãíÜáæ ãáêÜååúæ; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.41 �îéáåÝÜ � çèéßêå�ç� f   ÜÝ å�é íãíîÝ Ü-

ç"�áÜ äåÜ 1 2f 2 43 . NÝ øêáàáî åí ð ñf 24  Ýé  éùêî-

5áåá äåÜ : 
ï)     � f  áîéÝÜ ßêåÜÝ        

ô)  � f  áîéÝÜ ãáêÜååë 

2.42 ÷Ý çèâã6�ê7çáåá åÜæ ãÝêÝÞßåù  êÝââúæ 
7çåá éÝ ãÝêÜçåßéíèé  êÝ8ÜÞúæ ãÝêÝçåßçáÜæ ßêÜ-
Ýæ ë ãáêÜååëæ çèéßêå�ç�æ 
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D. E?F?;>G;C>HAGI 

3 JKLMNOPQRJKLS 

3.01 Tá ãíÜí åáåÝêå�âäêÜí øêîçÞáåÝÜ åí ç�âáîí 

M  Ýé UxVW XY  ÞÝÜ Z[\ ]^_\>0`  

3.02 ïé 
11a

5a x
2

b b  éÝ Ýãí�áîìáåá äåÜ 

cdx efx ghix gdxj k j . 

3.03 ÷Ý èãí6í îçáåá åÜæ ãÝêÝçåßçáÜæ : 

ï)  l l l lmn90 mn180 mn270 mn360o o o  

ô)  2 p 2 p2qr 180 - 5(1 -stu 90 )  

Û)  
vw60 vw30

vw45 vw30 vw60

x

y y

z z

z z z  

S{|}~����� – Q��|}�� R���|}�� 

3.04 ÷Ý øêáîåá å�é âú Üçå� ÞÝÜ å�é á6ß"Üçå� 

åÜâë åùé ãÝêÝçåßçáùé :  

A=2��x 5�   B=-4���x    � ��x 4���y� �  

�� ������ ���  ¡��¢ ��£¤¢ �¡¥ ¦ R§  ¥ ¨�©�� �ª«�� ¬  

®�� «� �®©¯��: 
3°

±²³
° 2

�
�

 ´�� 
µ

¶·¸
2 µ

¹
º

 

3.05 »áîìåá äåÜ 2 ¼½x ¾¿Àx 2Á Â Ã Â  

�� ������ ���  ¡��¢ ��£¤¢ �¡¥ ¦ R§  ¥ ¨�©�� �ª«�� ¬  

®�� «� �®©¯��: 
3°

±²³
° 2

�
�

 ´�� 
µ

¶·¸
2 µ

¹
º

 

3.06 ÷Ý áì� ëçáåá  ÜÝåî �áé èãßê"áÜ  ùéîÝ x  

åúåíÜÝ 7çåá éÝ Üç"�áÜ:  

ï)  2ÄÅÆ x 3ÄÅÆx 2Ç È  

ô)  
1

ÉÊx
2 2

Ë
Ì

 

O� ÍÎ�ÏÐÑ{ Ð| ���Ð| �Î|�Ò{ÐÓ��Î|ÔÐÕ �Î|ÏÓÐÕ 

3.07 ïé áîéÝÜ 
12

Ö×ØÙ
13

Ú Û  ÞÝÜ 90 Ü 180Ý Ý  éÝ 

èãí6í îçáåá å�é ãÝêßçåÝç� 

5
Þ 2ßàá âãäá

åæá
ç è é  

3.08 ïé 216êëì í 5 0î ï  ÞÝÜ ð ð90 ñ 180ò ò , éÝ 

èãí6í îçáåá åíèæ ß66íèæ åêÜ ùéíâáåêÜÞí�æ ÝêÜà-

âí�æ. 

3.09 ïé 24óô õ 1ò  ÞÝÜ ö ö0 ÷ 180ø ø , éÝ èãí-

6í îçáåá åíèæ ß66íèæ åêÜ ùéíâáåêÜÞí�æ ÝêÜàâí�æ. 

3.10 ïé 0 ù 90ú ú  ÞÝÜ 
3

ûüñ
4

ý  éÝ èãí6í îçá-

åá å�é åÜâë å�æ  ãÝêßçåÝç�æ  
3þÿ� 2����

�
4þÿ� 9����

�
�

�
 

3.11 ïé 17�	
� 8 0�   ÞÝÜ ð ð90 ñ 180ò ò  éÝ 

èãí6í îçáåá å�é åÜâë å�æ ãÝêßçåÝç�æ 
��ñ ���ñ

�
ûüñ

�
ý  
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"�}|Ô�� J���~����� 

3.12 ÷Ý Ýãí�áîìáåá äåÜ: 

� � � �
22 2 2 2 22x�� ! #$! x �� ! #$ ! x% & ' (  

3.13 ÷Ý Ýãí�áîìáåá äåÜ: 

) * ) * ) *
2 2 2 2x+,-./01 x+,-+,1 x./0- x2 2 3  

3.14 ÷Ý Ýãí�áîìáåá äåÜ: 

 3 5 3 345 6 7896 45 6 7896 45 6 789 6: ; : < :  

3.15 ÷Ý Ýãí�áîìáåá äåÜ: 
1 1

=>?
ÉÊ? @AB? =>?

C Ì
D

 

3.16 ÷Ý Ýãí�áîìáåá äåÜ: 
4 4 2 2EF x GHI x 1 2GHI x 2EF x 1J K J K J  

3.17 ÷Ý Ýãí�áîìáåá äåÜ: 
ÉÊ? @AB? =>? 1

ÉÊ? -@AB? =>? - 1

L L
C  

3.18 ÷Ý Ýãí�áîìáåá äåÜ: 
2 2 2MNO P QR P 1 ST P

QRP MNOP STP

U U
V

W
 

3.19 ÷Ý Ýãí�áîìáåá äåÜ 

2

1
2XYx+ 1 XYx

Z[\ x
] ^ , Ýé 

_
0 x

2
` `  

3.20 ïãí�áîìåá äåÜ 
2

4 4
2

ab x 1
cd x-efg x

ab x+1

h
i  

3.21 ÷Ý Ýãí�áîìáåá  äåÜ  

jklx-1
1

mnx

o p
qr s

t u

ÉÊx+1
1 2

@ABx

v wL Cx y
z {

  

3.22 ÷Ý Ýãí�áîìáåá äåÜ 
1

1
1 |}~ ���~ ��~

11+���~ 1+
|}~

��
� �  

3.23 ÷Ý Ýãí�áîìáåá äåÜ 

� �
1 1

��� ���� ���+��� 1
��� ����

� �� �� � �� �� �
� �� �

 

3.24 ÷Ý Ýãí�áîìáåá äåÜ: 
1 ��x ���x 1 ��x ���x

1 ��x ���x

� � � �
 

�
  

3.25 ÷Ý Ýãí�áîìáåá äåÜ 
3 2¡¢ £ ¡¢£ ¤¥¦ £

§¨£
¤¥¦£

© ª
«  

3.26 ÷Ý Ýãí�áîìáåá äåÜ: 
4 2

6
4 2

¬ x ®¯ x
¬ x

° x °±² x

³
´

³
 

3.27 ÷Ý Ýãí�áîìáåá äåÜ 
77

7

1 µ¶ x 1 µ¶x

1+·¶x1+·¶ x

¸ ¹º º
» ¼ ½
¾ ¿

 

3.28 ÷Ý Ýãí�áîìáåá äåÜ: 
2 2ÀÁÂ Ã+ÀÁÂ Ä+2ÅÆÃ ÅÆÄ 2Ç È  

3.29 ÷Ý Ýãí�áîìáåá äåÜ 

2
2

1
��� É+ 2

��� É
Ê   

N� � ¡Ë��Ì��� Í�� 

1
ÎÏÐ

ÑÒÐ ÑÒÐ
1 1 ÎÓÔÐÎÏÐ

ÑÒÐ

Õ

Ö
××
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ã. äÞåÞÚÝæÚâÝçàæè 

S{��Ò�é }�Ð 1ê J���Î��Ó~Î|Ð 

3.30 ÷Ý èãí6í îçáåá åíèæ åêÜ ùéíâáåêÜÞí�æ 

ÝêÜàâí�æ åùé  ùéÜ7é  ë3510 , 11ìí , 
11î

2
, 

35ï

6
ð  

2ñò

3
, 

1000ó

3
, 

100ô

6
õ ,   âá ö ÷ø  

3.31 ÷Ý Ýã6íãíÜëçáåá åÜæ ãÝêÝçåßçáÜæ:    

ï)  
ù ù

@AB x ÉÊ x 0
4 4

v w v w
Ì L Ì Cx y x y

z { z {
 

3.32 ÷Ý èãí6í îçáåá å�é åÜâë å�æ ãÝêßçåÝç�æ: 

3ú 2ú 7ú 11ú
ûü ýü þÿ ý��

4 3 6 6

ú 2ú 7ú 11ú
þÿ ûü ý�� þÿ

4 3 6 6

� � � � � � � �� � �� � � � � � � �
� � � � � � � �
� � � � � � � �	 � � �� � � � � � � �
� � � � � � � �

 

3.33 ÷Ý Ýãí�áîìáåá äåÜ:  

ï)  



�� x ��x 0
4

� �� � �� �� �
    

ô)  
ù ù

ÉÊ x @AB x 0
4 3

v w v w
L L Ì Cx y x y

z { z {
 

3.34 Tá Þßàá åêî ùéí AB�  éÝ Ýãí�áîìáåá äåÜ :  

� ��� � � ��� ! "  

3.35 ÷Ý Ýãí�áîìáåá äåÜ 

4 2 2 2# 3# # #
$% &'( $% &'(

8 8 8 8
) * ) +  

3.36 ,- ./010234565 678 69:; 60. 2980:<80.: 

= = = =>?@0 >?@1 >?@2 >?@2006A A A A A  

�� Ë��Ì��� Í�� 
B C

B C

DEF D G HF G
2

0 2
3DEF D G HF G
2

I JK L KM N
O PQ Q
I JK L KM N
O P

 

R« 
S

0 T
2

ò ò , «� � ¡Ë��Ì��� Í�� 

U V
3W 5W

XYZ [ \] W [ 2 1 ^_ [
2 2

` ab c b cd e d f g gh i h ij kl m l mn o

�Î|�Ò{ÐÓ��Î|Ô�� }�{�Î��}�|� 

3.37 ,- pq5365 6- -rqs6-6- r-9 678 /5q30t0 

67u 4.8vq6747u 
tw

f(t) 2xy
2

z {| } ~� �
. 

3.38 �)  ,- 4.2rq38565 60.u -q9�:0�u 
�

���
12

 

r-9 
S

���
11

 

�)  �8 
3S 7S

É �
4 4

ò ò ò  8- 4.2rq38565 69u 69-

:<u [0,�]  r-9 
�

�� �
4

� ��� �� �
 

3.39 �8 3 ��� 3 ���� 0� � � � , �  t 0, 4¡¢ . ,- 

pq5365 
�)  £78 /5q30t0 r-9 60 /1v60u 67u 4.8vq6747u 

�)   £0 �  t 0, 4¡¢  ¤465 f(t) 0ý . 

3.40 »3856-9 /5q90t9r;  4.8vq6747 f  :5 /5q30-

t0 T 0¥ , r-9 r-9 fA Rý . ¦60 t9v467:- § ¨0, T  7 

4.8vq6747 /-q0.49v©59 :<29467 69:; 60 2004  29- 

60 :08-t9rs 
ª

x
4

«  r-9 460 t9v467:- ¬ 2T,3T  7 

4.8vq6747 /-q0.49v©59 :<29467 69:; 29- 
9S

x
4

ý . 

�.  ®38-9 4¯46s ; 1v�0u s69 7 :<29467 69:; 67u 
4.8vq6747u 538-9 60 2004 ; 

�.  �8 f(x) °±²(³x)´  8- pq5365 60 µ  r-9 60 

¶  r-9 8- 4·5t9v4565 678 2q-¸9r; /-qv46-47 67u 

4.8vq6747u 460 t9v467:- ¹ º0,3T .  



4» ¼½¾   2013 – 2014   11 

http://users.sch.gr/mipapagr 

¿À|}Á}�|� 

�� Â¯®��� ��¢ �Ì�®®��¢ :  
R)  ÃÄ Å ÆÇÈ Å(x ) (x 3 )É Ê É É  

B)   
ù ù

@AB x ÉÊ x 0
4 4

v w v w
Ì L Ì Cx y x y

z { z {
 

Ë) 
Ì

ÍÎ ÏÎx x
3

Ð ÑÒ ÓÔ ÕÖ ×
 

3.41 ,- 1�4565 69u 5Ø94¤459u :  

A) Ù Ú Ù Ú
o oÛÜ x 20 ÝÞß x 50 0à á à â  

B)  
ã

äå x æçèx 0
4

é êë ë ìí îï ð
  

ñ)  
ù ù

ÉÊ x @AB x 0
4 3

v w v w
L L Ì Cx y x y

z { z {
 

3.42 ,- 1�4565 69u   5Ø94¤459u: 

�)  2 25òó x ôõö x 2÷ ø  460 [ ù ,ù]ú  

�)  ûüx ýþx 1 ûüx ýþxÿ � � �  

ñ)  ��2x ��5x 1� �  460  [0,�]  

»)  
1 ��x ���x

4
���x 1 ��x

�
� ý

�
 

3.43 ,- 1�4565 69u 5Ø94¤459u: 

�)  2�	 x �	x 0
 �        

�)  21 �x ��� x� �    

3.44 ,- 1�4565 69u  5Ø94¤459u:  
�) 2��x ��x 3� �  

�) 4 2�� x 4�� x 3 0� � �   

3.45 ,- 1�4565 69u 5Ø94¤459u:   
�)   ��x 3 �x!    

�)  "#x $#x 2% & '   

3.46 ,- pq5365 6- /5t3- 0q94:0� 6¯8 4.8-q6;-

45¯8 
2()x 1

f(x)
*+,x 1

-
.

/
, 

1
g(x)

ûüx 1
ý

�
, 

1
h(x)

2012x 1
3

4
 

3.47 ,- 1.�0�8 09 5Ø94¤459u 460 [0,�]  

�)  5 6 7 844�� x 1 1 ��x 0� 9 � ý  

�)  2 :;x <=>x 2 <=>x? ? @ ?   

ñ)   3 ABC 3 DEFC 0G H G I   

3.48 ,- 1�4565 69u 5Ø94¤459u 
�)  JK(LMNx) 0O   

�)   PQ x 1R  

ñ)  STx UVWx 0X Y   

»)  Z[(\ ]^_2x) 1` a   

3.49 ,- pq5365 69u r098<u 1�459u 6¯8 5Ø94¤45¯8: 

�)  ýþ2x 1� r-9 bcdx 1e  

�)  fg3x 1h r-9 ij4x 3�  

3.50 ,- 1�4565 69u /-q-rv6¯ 5Ø94¤459u   

�)  klx 3m n   �)  opqx er  

ñ)  stx uv   »)  ���x 2Sý  

®)  
S

��x wS
2

ý � ,    x Zy  

 

z{|}~}�|} 

3.51 ,- 1�4565 69u -894¤459u: 
�)  2��x 1�  �)  2���x 1 0� � �  

3.52 ,- 1�4565 69u -894¤459u: 
�)  ��x 1 0� �  �)  fg2x 1�      
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�. �������������� 

� ¡¢£¤¥¦§¨ ¡©¥ª z ¡«¦¥ª ¬+ 

3.53 ,- -/0t53Ø565 s69: 

 ® ¯ ® ¯°±²³ °±² 120 ³ °±² 240 ³ 0´ ´ ´ ´ µ   

3.54 ,- -/0t53Ø565 s69: 

 ¶ ·
¸

¹º»x ¼½x ¾¿ x ¹º»x ¼½x
4

À ÁÂ Ã Ä ÃÅ ÆÇ È
  

3.55 ,- -/0t53Ø565 s69 7 /-qv46-47  

É Ê É Ê2 2ËÌÍ x 2ËÌÍÎËÌÍxËÌÍ Î x ËÌÍ Î xÏ � � �  538-9 

-85Øvq6767 60. x . 

3.56 ,- -/0t53Ø565 s69: 

�)  Ð ËÌÍÑ - ÒÓÑ
ÔÕ(45 Ñ)

ËÌÍÑ + ÒÓÑ
Ï Ö  

�)  
×Ø(45 Ù) ÚÛÜ(45 Ù)

ÝÞÙ
×Ø(45 Ù) ÚÛÜ(45 Ù)

ß à ß
á

ß ß ß

â â
â â  

3.57 ,- t53Ø565 s69 2 1 ãäåæ å
çè

4 2 1 ãäå
éê ëé ìí î ïð ñ

 

3.58 ,- -/0t53Ø565 s69:  

�)  
2 2

2 2

òó ô - òó õ
òó(ô õ)òó(ô õ)

1 - òó ô òó õ
ö ÷ ø  

�)  
2 2

2 2

ùú 2û - ùú û
ùúû ùú3û

1 - ùú 2ûùú û
ü ý  

3.59 þ53Ø65 s69 -8 ÿ ���� � � ��������� �  6s65 

� � � �
22�� � � ��� ���	 
 	  

3.60 ,- -/0t53Ø565 s69:  

�)  
2��( �)

�� ���
���( �) ���(-�)

�
� �

� �
 

�)  
��(� �) ��� ���

��(� �) ��� ���

� �
�

� �
 

3.61 N- -/0t53Ø565 s69 -8 

ãä(�  ) !"v(�  )ï ì ï , 6s65 
¸

¾¿ # ¾¿$
4

À ÁÂ ÄÅ ÆÇ È
 

3.62 �8 %& ' ( 90) ) *  8- -/0t59·�53 s69:  

�)  +,- +,. +,. +,/ +,/ +,- 10 1 0 1 0 2   

�)  ËÕÎ ËÕ� ËÕ3 ËÕÎ ËÕ� ËÕ3� � Ö 9 9  

3.63 �8 4 5 67 8  8- -/0t53Ø565 s69:  

ÔÕ3 ÔÕÎ ÔÕ� ÔÕÎ ÔÕ� ÔÕ3Ï Ï Ö 9 9  

3.64 ñ9- 69u 2¯835u 9,:  94·�59 
;

< =
4

> ?   ,- 

-/0t53Ø565 s69 @ A @ A1 BCD 1 BCE 2F G H I  

3.65 �8 
1

ÒÓx ËÌÍy
2

� Ö  r-9 
2

¹º»x ¼½y
2

Ã Ä Â  

8- pq5365  60 JK(x y)L   

3.66 �8 
1

MNx MNy
2

O P  r-9 
2

¹º»x ¹º»y
2

Ã Ä , 

8- pq5365  60 QRS(x y)T  

3.67 �8 0 UV , 
S

x
2

W , 
X

y 0
2

Y Z Z , 
2

[\]
5

^ , 

3
_`x

2
a  r-9 

15
bcy

23
d e , 6s65 

f
x y g

4
h h i  

3.68 �8 29- 69u 2¯835u 6q92¤80. ABj  94·�0.8:  

1 1
klm ,kln

2 3
o o , 8- -/0t53Ø565 s69: 

A)   pq(r s) 1t u  

B)   ov̂ 135u  

3.69 ,- pq5�53 2¯83- x  :5 0 x 2wx x  ¤465 8- 

94·�59 
0 0

0 0 3yz{2 yz{92
|}xyz{122 yz{xyz{328

2

~
~ �  

3.70 �8 94·�0.8 �� � � 180� � � ,  

�
��

2

��
�l 2003�l

2 2
� o  r-9 � �� 2� 1 �� �  r-9 8- --

/0t53Ø565 s69: � �
�� �� 2004

2 2
�  
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3.71 �8 7 5Ø34¯47 2x 8x 9 0� � � , <·59 q3©5u 60.u 
-q9�:0�u  ¡¢  r-9 £¤¥ , t53Ø65 s69 ¦ §¨© ª « 1¬  ®  

3.72 N- -/0t53Ø565 s69 -8 45 6q32¯80 ABj  9-
4·�59 s69 ¯°± ²³´µ ¯°µ ²³´± 1¶ · ¶ ¸  6s65 538-9 0q-

�02¤890. 

3.73 N- 1�4565 678 5Ø34¯47 

¹ º ¦ § ¹ º ¦ §»¼v »¼½x »¼½ ¾¿x ¾¿ »¼vx ¾¿ ¾¿x 1À  À ¬   

3.74 ,- -/0t53Ø565 s69 -8 45 <8-  6q32¯80 ABj  

94·�59 s69  
Á Â

ÃÄÅ
ÆÇÈ

ÆÉÊ È Å ÆÉÊË
Ì

Í Î
  6s65 ÏÐ 60Ñ  

ÒÓÔÕÖ×ØÙÚÛÓÔÜØÝ ÞÓÔßÙØÝ 2Þ 

3.75 ,- -/0t53Ø565 s69:  
�)       

à á à á
2 2 2 Î �

ÒÓÎ ÒÓ� ËÌÍÎ ËÌÍ� 4ËÌÍ
2

�
Ï � � Ö  

�)         
â â

ãä å ãä å 2ãä2å
4 4

æ ç æ ç
è é é êë ì ë ì

í î í î
  

ñ)         
1 ËÌÍ2x ÒÓ2x

ËÕx
1 ËÌÍ2x ÒÓ2x

� �
Ö

Ï �
  

3.76 ,- -/0t53Ø565 s69 :  

A) 
1 ÒÓÎ ËÌÍÎ Î

ÔÕ
1 ÒÓÎ ËÌÍÎ 2

� Ï
Ö

� �
 

B)  
ïð2ñ òóôñ ñ

õö
1 + òóô2ñ 1 + òóôñ 2

÷ ø  

3.77 ,- -/0t53Ø565 s69 :  

�)  

x
ÒÓ ÒÓx

x2 ÔÕ
x 21 ËÌÍ ËÌÍ x
2

�
Ö

� �
 

�)  
ù1 úûüù úûü

2 ùúý
2ùþÿù þÿ

2

� �
�

�
 

3.78 ,- -/0t53Ø565 s69: 

�)  4 4 3  ���4�
�� � ��� �

4

�
� 	  

�)  

�� + 1 
�2�


�� - 1 1 - ��2�
�  

3.79 �8 45 :7 -:�1.2�890 6�32�80 ���  94·�59 

�69 
�

2����� ���
2
 , 8- !59·653 �69 538-9 9404"5-

1<$ 

3.80 ,- -/0!53Ø565 �69: 

�)  
2

2 2

4#%& (#% & - 1)
'(4&

(1 + #% &)
)  

B)  
*+3, -./3,

2
*+, -./,

0 1  

ñ)  �8 
2

0 3
6

4 4  , 6�65 

256728 1 3 256748 4567289 : ; 9  

3.81 ,- -/0!53Ø565 �69  

A)  4 4 4 4< 3< 5< 7< 3
=> => => =>

8 8 8 8 2
? ? ? @  

B)  A BA BA BA B16 CDE20 CDE40 CDE60 CDE80 1F  

ñ)  
ÒÓ16Î

ËÌÍÎ ËÌÍ2Î ËÌÍ4Î ËÌÍ8Î
16 ÒÓÎ

9 9 9 Ö
9

. 

þ)  2 1 GHIJ I
KL

4 2 1 GHI

MN O
M PQ R

ST U
 

3.82 ñ9- 67 2�83- V  538-9 28�46� �69 

W
X , W

2

Y Z
[\ ]
^ _

 "-9 �69  9`ab2c 6`abc 5 0d e f . ,- 

./010234565 60.$ 6�92�80:56�9"0�$ -�9g:0�$ 67$ 
2�83-$ 2Î . 

3.83 �8 45 :7 -:�1.2�890 6�32�80 ���  94h�59 

�69 
�

2����� ���
2
 , 8- !59h653 �69 538-9 9404"5-

1<$ 

3.84 �8 45 6�32�80 ���  94h�59 7 94�676-: 

i jklmkln opqmopq m r 0s s t , 8- -/0!53u565 �69 

538-9 0�g02�890. 
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�. �|�|x{�x�{���� 

ÒÓÔÕÖ×ØÙÚÛÓÔÜ�� ��Ô���ÚÔ� 

3.85 ,- 1�4565 69$ 5u94�459$ :  

�)  à á
22�� x 3 1 ËÌÍx� Ï  

�)  ��2x 2��x�  

�)  ��2x ��x ���2x ���x 1� � � �  

 )  3¡¢x £¤¥x 2¦ §  

3.86 ,- 1�4565 69$ 5u94�459$: 

�)  
x

ËÌÍx 2�� 1
2

� ¨  

�)  ©ª«4x 2©ª«2x 0¬    

�)  
®

2¯°x ¯° x
3

± ²
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B)       � �ln ��	x 0
  

ì)       � �
2

x xlog 1000 log 10 2 �  

þ)      � �
2

x x x2 log 8 log 64 log 8 9� � � �   
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6.14 ,- 1.&0Ç8 09 5ö94È459õ:  

É) 
1

log x log 4 log(x 1) 1
2

' ( ) '    

*) 2log(1 2x ) log(1 x) log 4Þ + Þ ß Þ  

6.15 É) ,- ./010234565 608 -,9&:- 52log 10 35 .  

*)        ,- -/0/53ö565 -69: log x log 33 x0  1-9 
log 5 log xx 50  

2)  ,- 1Ç4565 69õ 5ö94È459õ 

  -)  log x log 33 54 x3 4  1-9   

  5) 2log x log 55 5 4 x6 7 8  

6.16   ,- ./010234565 608 -,9&:- log 3100  1-9 
8-  1Ç4565 678 5ö34947 

2log x log x log 33 2 3 100 0Þ : Þ ß  

6.17 þ3856-9 7 4.8;,6747 f  :5 < =
1 lnx

f x
ln x

Ô
© . 

É) ,- 5,5365 60 /5/30 0,94:0Ç 67õ, 

*) ,- 1Ç4565 678 5ö34947 < =f x 2© . 

6.18 ,- 5,5365 6- /5/3- 0,94:0Ç 698 4.8-,6;-

4598 

É)  > ?f x 1 x ln x@ A B  

*)  C D
1

f x ln 2x
x 1

E F
G

 

2)  H I
x

1 1
f x

ln x e
J K  

L)  < =f x 1 ln x© Ô  

6.19 ,- 1Ç4565 69õ 5ö94È459õ: 

É)  
3 2x x x2 4 16 8M: : ß  

*)  N O
2

x 2log 17x 6x 8 3P Q R S  
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6.20 ,- 5,5&53 60 /,-47:0 698 -,9&:È8:   

4log 3 ,    2

5

4
log

5

[ \
] ^_ `

,    2

3

log 5 ,    3

1
log

4
. 

6.21 ,- 4.21,9&0Ç8 09 -,9&:03:    
É)  2

5

log 6 ,  2

5

log 11   

*)  6log 4 ,   5log 4 .  

2) a blog 1 4xÞ  1-9 c d2 log x 2e . 

6.22 ,- 1Ç4565 69õ -894È459õ: 

É)  
2x x

1 1
2 3 1 0

5 5

f g f gh i h jk l k lm n m n
 

*)  2log x log x 2o +  

2)  x x 1 x5 25 2 5 5 2 0pq r q r s t  

6.23 ,- 1.&0Ç8 09 -894È459õ: 

É)  2 1
ln x ln 2 0

x
u u v .  

*)  ln(ln(x 3)) 0w x . 

6.24 ,- -/0/59y653 -69: 32 4 log 2 3z z . 

6.25 ,- 1Ç4565 69õ -894È459õ: 

É) 2ln x 5ln x 6 0{ | }  

*)  2ln x ln x~  

2)  3 2 2(log x ) 2 log x 5 0� � �  

L)  2log(x 4) log 3|x|� � . 

6.26 ,- 1.&0Ç8 09 -894È459õ:  

É)  2[log(2x 1)] log(2x 1) 2 0Þ Þ Þ Þ �          

*)  log[log(log x)] 0� . 

6.27 8469 �,� 0� , È465 
2

2 �
(log�) log

�
� �© � �� �

. 

,- -/0/53ö565 -69: -)  � �.�     5)  � 10�  
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6.28 ,- 1Ç4565 6- 4.46;:-6- :  

É)  
� �

log xy 100

log xy 3

�  ¡
¢

 ¡£
   

B)  
x 2y y

log x log y 1

9 .3 81¤
¥ ¦§̈

©
¦ª̈

 

6.29 ,- 1Ç4565 60  4Ç467:- 
2 2x y 425

log x log y 2

§ ¥ ¦¨
©

¥ ¦ª̈
 

6.30 ,- 5,5365 /Ç0 &56910Çõ -,9&:0Çõ /0. 09 
«.49103 60.õ 102;,9&:09 <y0.8 ;&,094:- 2  1-9 
298-:580 8¬ . 

6.31 É) ,- /53ö565 -69 log y log xx y©  :5 x, y 0  

*)  ,- 1Ç4565 60 4Ç467:-: 

log y log xx y 20

log x y 1

® ¯ °±
²

³ °±́
 

2)  É8 09 1Ç459õ 60. (ii) 538-9 ,3µ5õ 67õ 5ö349-

47õ: ¶ ·
2log log x x log ¸ 110 =0¹ º» ¼½ ¾  8- 5,5365 60 

*
+¿ RÀ  

6.32 A8 09 ,3µ5õ 69õ 5ö34947õ 

¶ ·
2log log x x log ¸ 110 0¹ º» » Á½ ¾  -/06510Ç8 1Ç47 

60. 4.46;:-60õ: 
log z log yy z 20

log yz 1

Â ÃÄ ÅÆ Æ
Ç È

ÅÆ ÆÉ Ê
 8- -/0/53ö5-

65 -69 20Ë 10ÌÍ   

T.Î. 

6.33 ,- -/0/59y&53 -69 29- 1;&5 0 Ï,Ð 1Ñ Ò  

94yÇ59: Ó Ô
11

Õ Ölog (×Ø) log (×Ø) 1
ÙÙ Ú ÛÜ ÝÞ ß   

6.34 ,- -/0/59y653 -69: 
1

àá
à á

1 1
log â

log â log â

ã
ä å
æ çè éè éê ë

, :5 0 Ï,Ð 1Ñ Ò , 

ì 0í . 

6.35 É8  îlog x ïð  1-9 0 ñ,ò, x 1ó ô , 8- -/0-

/53ö565 -69:    

É)    1

õ
log x ö÷ ø     *)      ù

ùú
ù

log x
log x

1 log �
©

Ó
. 

6.36 É8  0 Ï,Ð 1Ñ Ò , 8- -/0/59y653 -69: 

10
û ü10

1
log log ý 100 0

þ

ÿ �
� � �� �� �

� �
. 

6.37 É8  0 x 1� 	   1-9  0 Ï,Ð 1Ñ Ò   1-9 94yÇ59: 

3 
 �

1 1 1
0

log x log x log x
� �   8- /53ö565 -69 

1
� �

3
� � . 

 

6.38 É8 09 -,9&:03 �, �, �  538-9 /9-/0y9103 

-,09 259:56,91;õ /,0-/0. :5  0 �,�,� ,� 1� � , 

8- -/0/59y653 -69:  
� � �

2 1 1

log � log � log �
� � . 

6.39 É8 2 3 4
2 3

� � �log � x, log � � , log � �� � �  

:5 0  1� 	 , 8- -/0/59y653 -69: 

20
x ! " x!"

12
Ó Ó © Ó . 

6.40 É8 0  1� 	  1-9 

2
2 4

## #x log $, y log $ , z log $% % % , 8- -/0/59-

y653 -69: x y z 2 xyz& & & ' . 
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4. 5.6.*-7*3-8179   

:;<=>?@A>BCD EF AG>HI<JEFAGK? 

6.41 LM 
N

x 0 , 
2

O P
QR S
T U

 MV VWXYZ[\Z]Z ^]_: 

` a ` a ` aln bc2x ln 2 ln bcx ln defxg h i   

6.42 jV klmZ]Z ]_n Z\_momZ_n 

L)  pqrx pqrx2 2 2 3st u v  m]X w x0,2y  

z)  3ln x ln xe 7 e 6{ | }  

6.43 jV klmZ]Z ]~M  Z\[m�m~ 

 2 2log(�� x) log(��� x) 4 log 2� � � , 
�

x 0,
2

� �
�� �
� �

 

6.44 jV klmZ]Z ]~M  Z\[m�m~ 

��x 1 ��x4 9 2 2 0� � � � �  

6.45 jV klmZ]Z ]~M  Z\[m�m~ 

� � � �log ��x ln ���x6 10 2 e 2� � �    m]X 
¡

0,
2

¢ £
¤ ¥
¦ §

 

6.46 jV klmZ]Z m]X ¨ ©0,ª  ]~M Z\[m�m~: 

x«¬x e 2®¯ °   

6.47 jV klmZ]Z ]_n VM_momZ_n: 

L)  ± ²
log 2 log x

4x 100
³

´  

z)  
µ ¶2log x 3log x 2

1
1

2

· ¸
¹ º

»¼ ½
¾ ¿
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6.48 jV ÃÄZ[]Z ]X  Å RÆ , om]Z ]X WXkÇoMÇÈX 

É 3 É 1 2P(x) 4 x 2 x 9x 1ÊË Ì Ì Í  MV ÎÏZ_ WVÄÐÑXM]V ]X 

x 1Ò  

6.49 Ó[MZ]V_ ^]_ ]X WXkÇoMÇÈX 

Ô Õ Ô Õ Ô Õ
4 3 2P x 2 ln Ö 1 x x e 1 x ex 1 2×ØÙÚ Û Ü Ü Û Û Ü Ü  

ÈZ Ý Þß 0,2àá , â ãä 0,å æç  Z[MV_ ]Ä[]XÇ ÃVèÈXl éV_ 

ÎÏZ_ WVÄÐÑXM]V ]X x 1Ò  

L)  jV ÃÄZ[]Z ]V ê  éV_ ë  

z)  jV klmZ]Z ]~M VM[m�m~ ì íP x 0î  

ï)  jV ÃÄZ[]Z ]V Y_Vm]ðÈV]V WXÇ ~ ÑÄVñ_éð 

WVÄÐm]Vm~ ]~n  ò ó ò ó
3x 2x x 1f x e e 1 e e ôõ ö ÷ ÷  ÃÄ[-

méZ]V_ éÐ]� VW^ ]XM Ð\XMV x xø . 

6.50 ùm]� ^]_ ]X WXkÇoMÇÈX 

ú û ú û ú û
lnü3 2P x lný x 2 lný x ý x 1þ ÿ � ÿ ÿ  ÎÏZ_ èZ]_-

éXln VéÎÄV_XÇn mÇM]ZkZm]În éV_ VÄM~]_éð VéÎÄV_V 

Ä[�V. &^]Z  
L)  jV ÃÄZ[]Z ]V Å,� RÆ  

z)  ï_V Å e, � 1� �  MV ÃÄZ[]Z ]V Y_Vm]ðÈV]V 

WXÇ ~ ÑÄVñ. WVÄÐm]Vm~ ]~n mÇMÐÄ]~m~n 

� � � �
xf x P e�  ÃÄ[méZ]V_ éÐ]� VW^ ]~ ÑÄ WVÄÐm]V-

m~ ]~n � � xg x e 3	 
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6.51 jV kÇèXlM X_ Z\_momZ_n:  

A)  x xlog(4 26) 1 log(2 1)� � � � .  

B)  xx log(1 2 ) log 6 x log 5� � � � . 

ï)  x2 log 15 log 3 log(23 29)� � � �  

6.52 jV kÇèXlM X_ Z\_momZ_n:  

L)  ln x 3 3e x x x 0� � � �  

z) 
1

log(x 24) 1 log x 3
2

� � � � . 

ï)  2x xe 3e 2 0� � �   

6.53 jV ÃÄZ[]Z ]_n ]_ÈÎn ]XÇ  R!  om]Z ~ Z\[-

m�m~ 2x x log" 3log" 8 0# $ # % MV ÎÏZ_ YlX [mZn 

Ä[�Zn. 

6.54 jV klmZ]Z ]V mÇm]ðÈV]V:   

L)  

|log x 2| 1

log x 1
0

12 x

' ()
*
+ '

,*
'-

    

z)  
2.x3 3 243

log x 2 log/ log 3

0 1 23
4

5 236
. 

6.55 jV kÇèXlM X_ VM_momZ_n: 

L)  3 2 2(log x ) 2 log x 5 07 7 8   

z)  2log(x 4) log 3|x|9 : . 

6.56 jV klmZ]Z ]V mÇm]ðÈV]V 

L)   

log y log xx y 20

log xy 1

; < =>
?

=>@
      z) 

y x

2

x y

x y

A BC
D

BCE
 

6.57 jV ÃÄZ[]Z ]X WZY[X XÄ_mÈXl ]~n mÇMÐÄ]~-

m~n  F G F G
x 21 x 1

H x ln x 2 x ln
x 2

IJ KL M I I IN OP Q
  

6.58 jV ÃÄZ[]Z ]V WZY[V XÄ_mÈXl ]�M mÇMVÄ]ð-

mZ�M 

L)  2x xf(x) ln(e 4e 3)R S T  

z)  2g(x) ln(ln(x (2 e)x 3e))U V W W . 

ï)  
2x x

1 1
f(x) 2 3 1

7 7

X Y X YZ [ \ [] ^ ] ^_ ` _ `
 

6.59 a[MZ]V_ ~ f(x) log|log(x 3)|b c .  jV ÃÄZ[-

]Z:  

L)  &X WZY[X XÄ_mÈXl ]~n. 

z)  ï_V WX_În ]_ÈÎn ]XÇ x  ~ ÑÄVñ_éð WVÄÐm]V-

m~ ]~n f  ]ÎÈMZ_ ]XM Ð\XMV x xd . 

ï)  &_n VéÎÄV_Zn ]_ÈÎn ]XÇ x  Ñ_V ]_n XWX[Zn 

_mÏlZ_ e ff x 0g .  

6.60 ùm]�  ~ mÇMÐÄ]~m~ h i j k
xf x ln e 1l m . 

L)   jV ÃÄZ[]Z ]X WZY[X XÄ_mÈXl ]~n 

z)   jV ÃÄZ[]Z ]V Y_Vm]ðÈV]V ]XÇ x  WXÇ ~ ÑÄVñ_-

éð WVÄÐm]Vm~ ]~n mÇMÐÄ]~m~n f  ÃÄ[méZ]V_ WÐM� 

VW^ ]XM Ð\XMV x xd  

ï)  jV mÇÑéÄ[MZ]Z ]XÇn n of ln 2  éV_ p qf 1  

a)  jV klmZ]Z ]~M Z\[m�m~ r s r s r sf 2x f x f 1t u  

6.61 a[YZ]V_ ~ mÇMÐÄ]~m~ ÈZ ]lWX 

ln x ln x 1 ln x 1 ln x 1f(x) 5 3 5 3v v wx y z y . 

L jV ÃÄZ[]Z ]X WZY[X XÄ_mÈXl ]~n f . 

B jV klmZ]Z ]~M Z\[m�m~ e ff x 0{ . 

6.62 ùm]� X_ mÇMVÄ]ðmZ_n 

x 1f(x) log(| 2 ) log(6)}~ � � , xg(x) log(x 2 )� � , x 0�  

LM X_ fC , gC  ]ÎÈMXM]V_ m]X m~ÈZ[X M ÈZ ]Z]È~ÈÎ-

M~ 0x 1�  

L)  jV VWXYZ[\Z]Z ^]_ � 3�  

z)  jV mÇÑéÄ[MZ]Z ]XÇn VÄ_èÈXln f(3)���  g(3)  

ï)  jV klmZ]Z ]~M Z\[m�m~ 

1g(x) ln 10 f(x) (log e)�� � �  

a)  jV WVÄVm]ðmZ]Z ]~M f  m]X ZW[WZYX 
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6.63 ùm]� ~ mÇMÐÄ]~m~ �  
x x 1f(x) ln e 3 ¡¢ £  

L)  jV ÃÄZ[]Z ]X WZY[X XÄ_mÈXl ]~n 

z)  jV klmZ]Z ]~M Z\[m�m~ p qf x x 2 ln 2¤ ¥  

ï)  jV klmZ]Z ]~M VM[m�m~ e ff x x¦  

6.64 a[MZ]V_ ~ mÇMÐÄ]~m~ 
2 log x 1

f(x)
2 log x 1

§
¨

©
 

L)  jV ÃÄZèZ[ ]X WZY[X XÄ_mÈXl ]~n f  

B)  NV kÇèZ[ ~ Z\[m�m~ 
1 10

f(x) f
x 3

ª «¬ ® ¯° ±
 

6.65 jV ÃÄZ[]Z: 

L)  ]V m~ÈZ[V ]XÈðn ÈZ ]XÇn Ð\XMZn ]~n ÑÄVñ_-

éðn WVÄÐm]Vm~n ]~n f(x) log(x 1) 2² ³ ´  

z)  &X µ R¶  om]Z ]X m~ÈZ[X 
9

P ,·
10

¸ ¹º» ¼½ ¾
 MV 

VMðéZ_ m]~ ÑÄVñ_éð ]~n WVÄÐm]Vm~.  

6.66 a[MZ]V_ ~  
log(log x)

f(x) 10
log e

¿ À . jV ÃÄZ[]Z 

]X WZY[X XÄ_mÈXl ]~n éV_ MV ÇWXkXÑ[mZ]Z ]X x om]Z 

MV _mÏlZ_  xf(y ) f(y) 2Á Â . 

6.67 ùm]� ~ mÇMÐÄ]~m~  
ln(3x 11)

f(x)
ln(x 5)

Ã
Ä

Ã
. 

L)  jV ÃÄZ[]Z ]X WZY[X XÄ_mÈXl ]~n. 

z)  jV klmZ]Z ]~M Z\[m�m~  Å Æf x 2Ç . 

ï)  AM p qg x 1¤  ÈZ x 6� , MV klmZ]Z ]~M VM[-

m�m~  È É È Éf x g xÊ . 

6.68 a[MZ]V_ ~ mÇMÐÄ]~m~  f : R RË  ~ XWX[V 

Z[MV_ ÑM~m[�n ñè[MXÇmV éV_ ~ mÇMÐÄ]~m~ 

xg(x) f(x) eÌÍ Î , x RÏ  

L)  jV VWXYZ[\Z]Z ^]_ ~ mÇMÐÄ]~m~ g  Z[MV_ 

ÑM~m[�n ÈXM^]XM~ m]X  R   

z)  jV kÇèZ[ ~ VM[m�m~  
1 1

f(ln x) f(1)
e x

Ð Ñ Ð  

6.69 ÒÓ ÔÕÖ×Ø Ù ÓÚØÛÜÛÙ 
Ý Þ

log xln x

ln 1 ln x
0

2 2

ß
à

ß
  

(mathematica.gr) 

6.70 jV kÇèZ[ ~ VM[m�m~ 
á â

x x3· 6 18
0

ln x 1

ã
ä

å
 

(mathematica.gr) 

6.71 jV kÇèZ[ ~ VM[m�m~ 
x xe 2

0
lnx 1

æ
ç

è
 

(mathematica.gr) 

6.72 jV kÇèZ[ ~ VM[m�m~ 
é ê

logx

ln x 1 ln2x
0

2 4

³ ³
ë

´
 

(mathematica.gr) 

6.73 jV kÇèZ[ ~ VM[m�m~ 
ì í

2x 1 x 1e e
0

ln x 1 1

î ïð
ñ

ò ð
 

(mathematica.gr) 


