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)     : 
    

ˆ   
 
  
ˆ   
ˆ  

)       ,         
)      ˆ     ˆ  
)      ˆ   ˆ     

)              ˆ   
 (     ) 

 6 
     1   2   

 ( 1 2// ),  

 = ,   ˆ    5
9

    

M       
B .  

)      AM   

 ; 
 : 

 
.    .    .    .      
.       .  ,      
)      , , ,  ,  ,  , (8x+20 ),   . 
)  = 2cm   =3cm,            

   ,       1cm; 

(     ) 
 7 

     1   2    ( 1 2// ),     

 ( // ),  ˆ ,  ˆ  = 2  - 20 6 2 2 2 2021ˆ  = 2 - [ 4 : (7 - 5) +(4 - 6)  + 5 - (-1) ]
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   ,   , , , , ˆˆ ˆ ˆ ˆ          
           .      

(     ). 
 
 

1     
 

 
 

 1   
)    ;      . 

 
)     ;      

. 
 
)      ,    ,   

     ,   ,     ,  
,     . 

i)              
. 

ii)   >    <1 (  0) 

iii)            ( 0)  
 . 

iv)        1. 
 

 2   
)        ;     

      . 
 

)           ;    
 . 

 
)      :  ,  ,    

 . 
 

 
 

 1  

  :  

1(-1)
2= 3 2

2 3

 
2 5 5 5 15 : 3 3 1
3 2 3 4 2

  

)    1 = - 
2

   5 = 
4

 

)         ,           

=  - - . 
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)      > , <    =     , 

    . 
 

i) –  ……              ii)  ……           
 

iii) …….          iv)  1 …….  

 
 2   

       .     
        10%      

.        300€   .  
        324€.  

 
)       ; 
)      ; 
)         ; 

 
 3  
        1, 2 . 

)     : 

 
i)          
ii) N         . 
iii)    . 

 
)     ˆ ,  ˆ,  ˆ ,  ˆ,  ˆ,  ˆ  (     ) 

   . 
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 ,  ,  

 ,   . 
 
  

 
   

 
 1 

)               
   

1=1 
1+1=1+1 

2021 2022 2023 2024+ = +
2021 2022 2023 2024  

)       : 
2021+x 2022+x 2023+x 2024+x+ = +

2021 2022 2023 2024  
)   x= -2022     . 
)    . 

: 
)        .       

       .           
    .          

 . 

)    2021 2022 2023 2024+ = +
2021 2022 2023 2024

   

2021+x 2022+x 2023+x 2024+x+ = +
2021 2022 2023 2024

          0 

 x=0 
)   -2022        x= -2022    
2021-2022 2022-2022 2023-2022 2024-2022+ = +

2021 2022 2023 2024
-1 1 2= +

2021 2023 2024
,     

         . 
) 1   

  2021+x 2022+x 2023+x 2024+x+ = +
2021 2022 2023 2024

 

  ,     x=0         ) 
      x= -2022.      x=0. 

2   

         2021+x 2022+x 2023+x 2024+x+ = +
2021 2022 2023 2024

  

2021 2022 2023 2024+ + + = + +
2021 2021 2022 2022 2023 2023 2024 2024

x x x x
 



 -----------------------------------------------------------------------------------------          --------------------------------------------------------------------------------------  

 A  120 (2021) .4/18 

       1+ +1+ =1+ +1
2021 2022 2023 2024

x x x x
     + 0

2021 2022 2023 2024
x x x x

 

 
1 1 1 1x( + - - )=0

2021 2022 2023 2024
 x=0 1 1 1 1( + - - ) 0

2021 2022 2023 2024
 

 1 1 1 1>   >
2021 2023 2022 2024

 

EMA2 

   ( )  : +1y= x-2
3

 

)            ( )     (-3,-5). 
)  =2 

i)       ( )    . 
ii)            : 
      1: y – x = 0 2: y = - x + 4 3: x = - 2 + y 
)           (2,0)   xx  
)      yy    ; 
)       . 

: 
)         (-3,-5)       
     :  

+1-5= -3 -2
3

  -5= +1 -1 -2  -5=- -1-2  =5-1-2   =2 

)i)  =2       +1 2+1= =1
3 3

    y=x-2 . 

ii)    ( 1)   y=x    1      ( )   
  . 

  ( 2): y=-x+2    -1       ( ). 
  ( 3):   y=x+2     1      ( )   

  . 
)       (2,0)   xx    
       y=x-2. 

)     y= x+      
(0, )   yy    ( )     (0,-2). 
)        (2,0)  B(0,-2)  

      : 
 

3 
           

   : 
 = = =4 
   ,      y y 
  ,     :y=x+1    

 3. 
         

 x x 
          

   2. 
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)   : i)     , , , , . 
ii)           

)       
)        . 

: 
) i)        : y=x+1    y y   x=0     
  y=0+1=1.  (0,1).       : y=x+1   

 3   x=3     y=3+1=4.  B(3,4).    
         =4   (7,4).     0   
=4  (0,-3).            =4   (4,-3) . 

ii)       y= x+        :y=x+1 ,  
=1   : y=x+ .    (4,-3)  -3=4+  . =-7.     

  y=x-7. 
          2   y=2     , 

 x=2+7=9 .  (9,2). 
)i)        

      
       

 ,   .  ( )= • = 9 7 =63  

( )= 1 1 9= 3 3=
2 2 2

 

( )= 1 1= 2 2=
2 2

2  

( )= 1 1 25= 5 5=
2 2 2

  

( )= ( )-( )-( )-( )= 63- 9
2

-2- 25
2

=44  

ii) 1 :        
 .     . .:  

2= 2+ 2 =22+22=8 . 
    . .:  2= 2+ 2 =52+52=50 . 
    . .:  2= 2+ 2 

=32+72=58. 
 : 2= 2+ 2.   =90  . 

2  :         .  =45  . 
 =180  - =180  -45  -45  =90 . 

 4 
         

   (  )      
           .  

)           
          

  .  
)        32000 . .  

     . 
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: 
)        = .         

.      , ×=
2

       

 ×=
2

. 

           :  
2× × ×( + ) ×+ = + = = =

2 2 2 2 2
 

          
2

2
       

    
2

2
       2.     . 

)          32.000 .       
 =64.000 . .   2=64.000  

= 6400= 64×100= 64× 100=8×10=80 .       = =80 . 
 5 

    =3cm ,AE= 6 cm 
=4 cm    ( )   

 7 cm2    ( ). 
)     
)    =
)    E =90  
)     

: 

)       ( )= 1 1= 6 3=9
2 2

cm2.  ( )= 

( )+7=9+7=16 cm2.   1 1= 4 =16
2 2

 . =8 cm . 

)     = 3 1= =
6 2

 .     = 4 1= =
8 2

.   

  ,   =   =  (1) . 
)        . + =90 (2).  (1) ,(2) 

 : + =90 .  +E + =180   E +90 =180 E =90  . 
)      . . : 2= 2+ 2=32+62=9+36=45 

     . . : 2= 2+ 2=42+82=16+64=80 
     . . : 2= 2+ 2=45+80=125 .    = 125=5 5 cm. 

 6 
     .       

        . 
i.        . 

ii.        . 
iii.     . 
iv.           

  . 
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: 
 
i.          

   ,         
  .        

           
   180 .       
             

 ,       .   
          .  

 
 
ii.            

        ,   
           

     . 

iii.                 
 ,         .         

       .      . 
iv.    =    = 2        

  3 =3 2.        = 2.  

 
2

3
2

3 3= = <1   3 <  

 7 
    = =4  

= =5.   :  
i.     ˆ    

 
ii.     ,  

iii.   32+ 50= 162  
iv.    ;   

 
: 

i.      , 
= =45 .      

, = =45 . 
+ + =45 +90 +45 =180     

, ,          
 . 

ii.        
 : 
2 2 2 2= +   =32  = 32  
      = 50
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iii.                    
    (    ).       

    : 2 2 2= + (1).  
= + = + =4+5=9  = + = + =4+5=9    (1)  

92+92=162   2=162  = 162 .  = + (2)    
  = 32  = 50    (2)  162= 32+ 50  

iv.        // .  
  ,       

,        
  .   =45 = .  

          
4= 1= 45
5

  

 
 8  

          //   =60  .   

 60    ( , )    ( )= 8
3

. 

) 
i.    =4 cm 

ii.      
  . 

iii.        
  = 2 3 cm. 

)        

, ,              12 3
cm2    ,   . 
)        . 

 

)i)     ( )  60       60 1=
360 6

  

( , ).  21 8=
6 3

  2=16   =4 cm. 

ii)       =    .   ,  
        ,  = .  

=60     = =60  .           
    . 

iii)   =      
      

4 cm.         

 =
2

= 4
2

=2 .      

. . 2=42-22=16-4=12  = 12 = 2 3
cm. 

)  =  , = +1 , = +2  ,       
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( )= ( + ) ( + +1+ +2)2 3= =(3 +3) 3
2 2  

  ( )=12 3 cm2   
(3 +3) 3 =12 3   3 +3=12  =3.  =3 cm , =4 cm  =5 cm. 

)      . . : 2= 2+ 2= 2(2 3) +42=12+16=28 , . =
28 2 7 .      . .: 2= 2+ 2= 2(2 3) +32=12+9=21 , . =
21 cm. 

   : 2+ 2= 2( 28) + 2( 21) =49  2=72=49 .  : 
2+ 2= 2 . 

       =90  . 
 9 

        -
   ( ,R)     ( , ).  

=5 3 cm. 
i.     =30   R=2  

ii.       
iii.        

  
iv.        

 

i.          .  = =30  

  = =
R

 30 = 
R

 1
2

=
R

 R=2  

ii)      . . : 2= 2- 2=R2- 2= 2(10 3) - 2(5 3) = 300-75=225 
. =15cm.      =2 = 2•15 =30 cm      
+ + = 3 =90 cm. 

iii)         ,  ,       
 ,           1/3  

              
  ( ,R). 
   : 1= R2= 2(10 3) =300  cm2. 

   : 2=
1
2

 = 1
2

30 15 3 =225 3 cm2 

   : = 1
3

(E1-E2)=
1
3

(300 -225 3 )=100 -75 3 cm2. 

iv)( )=( )+( )= 1
2

  + 1
2

 = 1
2

15 5 3 +
1
2

15 5 3 =75 3 cm2. 

 
    

1.     : 

= 3x-1
4

 ,  B= 5+2x-
6

    = 5x+1
12

 . 

i.          x=0. 
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ii.          x= -2-1 
iii.      x  = . 
iv.     x  + =  . 
v.        x   4A-12   6 +3  . 

vi.  =5(y-2)+3y+2      4 +12 -     

    x-y= 1
8

 

2.   : 1 5x-1 - x=2-x
2 3

    : x-3=
2

, =x-7 , 

A =2(20-x) )     
)  x=15                

          . 
3.              . 

       ,    8     
       2.         
      .          

     4.   
i.           

   x        ; 
ii.                

 ; 

iii.      2x+8 -x=4
2

 

iv.            5 
       ; 

4. )     x+1 2(x+2) 2x- = +1
3 5 3

 

   )  ,  =-3x , 2= x -4x   3=-x  x    
 . 

i.        . 
ii.             . 

iii.            . 
5.         -    

    20 €.         
     30 €.   

i.      y         
    x  

ii.             
iii.           85 €; 

    
iv.            

   
x 0 1 2 3

y
6.               :  

   1
3

   ,    1
4

      1
6

   

  3 .     24  .  :    
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i.      
ii.           . 

iii.               
  

7.     .    .       
    .           

        .  
i)     ; 
ii)             

  ;  
8.         (0,4)  (-3,0). 

)        
)          .      

            .   
         . 

)             
  . 

9.           . 
  ,        y y  
  ,           

y y   (0,-4)    .      
 -4      8: 

i.       . 
ii.       , , , . 

iii.       . 
iv.         

    
10.        x   

  ,  (     
 

 )         
=10m.           

           
  =2m.        

         
            , , 

     .     
     =20m.  

)         

     
10
x   20

2
 

 
)    20

10 2
x

)               
)         30m      ; 

11.        
     : =x, =x+4, 

=2x,  =x+2.        
  36cm  : 

)       
)       
)     
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)       
12.        

.         
.        , ,   

     = 20 cm  

H=15 cm.    =   4=
5

 . 

i.         . 
ii.        . 

 
13.      

   = 27cm  =18 cm. 
       

   .     :  
= 15cm  = 3cm  = 4cm. 
  : 

i.      
,  , ,  

ii.       
 . 

iii.       
 . 

 

15.        =  .       
  =20 cm ,     .  = 60  . 

)  
i.      

    
  x. 

 
ii.      

      
   x. 

iii.                x. 
iv.         =x=5 cm  = 5 3 cm. 
)  : T   y       ( )=90 3 cm2 

   ( ) . 
)            . 

16.     1< 2< 3   
 (   )      

     . 
           

   .  
i.         ,         

          ;     . 
ii.  =      1+ 2= 3    = 26   1, 2  

     1, 2  3. 
17.    ,    ( , )  = =
2 3 cm.   AB=6x , =2(x+10) , =3x .
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i.      AB ,    
      AB , , , . 

ii.    //   //  . 
iii.           

         . 
iv.         . 

18.   ( ,R)     =12 cm.   
      =10 cm    

    ( )=3cm2: 
i.    : =3 cm  =5 cm. 

ii.         
    ( , ,)  ( , )  

19.     =60°  =5cm  
: 

)      
)        
)         
) 

i)       
ii)       . 
 

20. )     2 -4 52- - =
12 8 6

   

)      :  
22= 141+ 8- -2 + 3  

)        32      
          

 5           
: 

i)       
ii)      

21.        
( , )     . 

          
   . 

 
)        . 

 
)       18 cm  : 
i.         

ii.      
iii.      
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 1  
.      ; 

.   y=
x

,  x 0     .    

     :       i)  >0      ii) <0 

.        y=
x

   ;  

 2  
.      . 
.        

 
 

 1  

.       5x-2 6x-2 3x-42x-1- + =
2 5 2

 

.             = - 4(x-1)+3(2x+1)-7, = 1x x-
2

 ,   

= x-2 +5
2

     ,  x        . 

 2  

          =10cm   
( )=270 cm2.         ( // )   

       : ( )= 4
5

( ).    = 3
5

. 

 
A)    ( )=150cm2  ( )=120 cm2 . 

)         =12cm  
 =25cm. 

)            
 . 
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     .    =   0=75  
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 . 
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      ..   

 
==============================================================     

1) «          ,  
   ». 

              
             

   48cm. 
 
2)       1.  ,    ,    

        . 
 
3)               5, 12  13 

.  
 
4)    100 kgr        7%   

     17%.       10%.  
     7% ; 

 
5)    2  ,       ,     

. 3     5      
19
20

   

  3 .       4     18  

     
14
15

       2 .  

            ,   
 ; 

 
   119 

1)  =
3 5 9 17 33 65 129 257 513+ + + 10
2 4 8 16 32 64 128 256 512

=

1 1 1 1 1 1 1 1 11 +1+ +1+ +1+ 1 1 1 1 1 10
2 4 8 16 32 64 128 256 512

= 

1 1 1 1 1 1 1 1 1+ + + 1
2 4 8 16 32 64 128 256 512

        

.       ,     
1

512
     1 ( ;),         

11
512

   =
1 11 1

512 512
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      : 
3 5 9 17 2 +1 1+ + + ........... ( 1)
2 4 8 16 2 2

 

2)   !  1·2·3·4·5···· ,     .   
4!=1·2·3·4=24. 

  99!·100!     99!·100! = 
1·2·3·······98·99·1·2·3·······98·99·100 = (1·2·3·······98·99)2·100       

3)              .      

         . 

           

   
1
2

     

     
3 3 3=
2 2 2

 

      
 

4)            
. 

              x+ ,    x 
   . 

          : 
x+ x+ +1 x+ +2 x+ +3 x+ +4 x+ +5,  ,  ,  ,  ,  

+1 +2 +3 +4 +5
   .   

    
x x x x x x1 ,  1+ ,  1+ ,  1+ ,  1+ ,  1+

+1 +2 +3 +4 +5
  

     x   6   , 
 , +1, +2, +3, +4, +5. ,     ,     

 6      1, 2, 3, 4, 5, 6,  =1      
 1      61      x=60    

 ,    60    1, 2, 3, 4, 5, 6   
 ¨ ¨    . 

 
5)           . 

           .     
    ,              12€   

         24€  .     
   24€   48€     ,     

 . 
  : 

          
 3   24€ 24€ 24€ 
 2   12€ 12€ 48€ 
 1   6€ 42€ 24€ 

 39€ 21€ 24€ 
 

            
 . 
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 ,  ,  

 ,  ,   
 

 
  

 
   

 
 1:   : 

 P(x) = 3x3 – 5x2 + 4x – 2 
 Q(x) = (2x – 1)P(2) – 4P(0) + x2P(–1) – (25x2 + 4x)P(1). 

)     P(x) + 2Q(x)  2P(x) – Q(x). 
)        , ,   ,        

    Q(x)  H(x) = (  – 2)x3 – (4  – 2)x2 + (  – 1)x + 1 –    . 
 

: ) : 
 P(2) = 3.23 – 5.22 + 4.2 – 2 = 3.8 – 5.4 + 8 – 2 = 24 – 20 + 6 = 10 
 P(0) = 3.0 – 5.0 + 4.0 – 2 = –2  
 P(–1) = 3.(–1)3 – 5.(–1)2 + 4.(–1) – 2 = 3.(–1) – 5.1 – 4 – 2 = –3 – 5 – 4 – 2 = –14 
 P(1) = 3.13 – 5.12 + 4.1 – 2 = 3 – 5 + 4 – 2 = 0, 
   Q(x) : 

Q(x) = 10(2x – 1) – 4(–2) + (–14)x2 – 0.(25x2 + 4x) = 20x – 10 + 8 – 14x2  =       
         = –14x2 + 20x – 2.  
 

,  : 
 P(x) + 2Q(x) = 3x3 – 5x2 + 4x – 2 + 2.(–14x2 + 20x – 2)   

                      = 3x3 – 5x2 + 4x – 2 – 28x2 + 40x – 4 
                      = 3x3 – 33x2 + 44x – 6 

 2P(x) – Q(x) = 2.(3x3 – 5x2 + 4x – 2) – (–14x2 + 20x – 2) 
                     = 6x3 – 10x2 + 8x – 4+ 14x2 – 20x + 2 
                     = 6x3 + 4x2 – 12x – 2 

)    H(x) = (  – 2)x3 – (4  – 2)x2 + (  – 1)x + 1 –           
Q(x) = –14x2 + 20x – 2. 

 
     : 

    Q(x) = H(x) 
–14x2 + 20x – 2 = (  – 2)x3 – (4  – 2)x2 + (  – 1)x + 1 –  
0x3 – 14x2 + 20x – 2 = (  – 2)x3 – (4  – 2)x2 + (  – 1)x + 1 –  

 – 2 = 0  –(4  – 2) = –14   – 1 = 20  1 –  = –2 
 = 2  4  – 2 = 14   = 21   = 3 
 = 2   = 4   = 21   = 3 

 
 2:     ,    : 
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  ,    
  +  = –2 
  = 3 + 3, 

           = 2 + 2 + 2. 
 

:  ,   ,    .  = 1. ,    +  = –2, 
  :   ( + )2 = (–2)2 

 2 + 2  + 2 = 4 
 2 + 2.1 + 2 = 4 
 2 + 2 = 2 

 : (  + )3 = (–2)3 
 3 + 3 2  + 3 2 + 3 = –8 
 3 + 3 + 3 (  + ) = –8 
 3 + 3 + 3.1.(–2) = –8 
 3 + 3 – 6 = –8 
 3 + 3 = –2 
  = –2 

      = 2 + 2 + 2 = 2 + (–2)2 = 2 + 4 = 6 
 
'  3: )      = ( 2 + 2 )( 2 + 2  + 2) + 1. 
                    )         = 0,       

                         2

x x 3 x 1
x 9 x 3 3 x

. 

 
: )  2 + 2  =     :   = ( 2 + 2 )( 2 + 2  + 2) + 1 

                               = (  + 2) + 1 
                               = 2 + 2  + 1 
                               = (  + 1)2 
                               = ( 2 + 2  + 1)2 
                               = [(  + 1)2]2 
                               = (  + 1)4 

)   = 0, . (  + 1)4 = 0,   + 1 = 0    = –1.   = –1, : 

2 2

2

2 2 2

x x 3 x 1 x 1 x 3 x 2   
x 9 x 3 3 x x 9 x 3 3 x

x 1 x 3 x 2 x 1 (x 3) (x 2)(x 3)  
(x 3)(x 3) x 3 x 3 (x 3)(x 3) (x 3)(x 3) (x 3)(x 3)
x 1 (x 3) (x 2)(x 3) x 1 x 6x 9 x x 6

(x 3)(x 3) (
8x 16 8(x 2)

x 3)(x 3) (x 3)(x 3) (x 3)(x 3)
 

 4: )        
2 3 3 2

2 2 2

4 x x 8x 16 16x 4x 32x 32x 8x.   :
4 x x 16 4x 4x 1 8x 2

 

)     ,      ,    
 : 

  = (2  + )x2 + 25  
  = x2 + (  + 5 )x  + (3  – ) 2 – 16. 
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: ) : 
2 2 2

2 2

3 3 2 2 2

2 2 2 2

2

2

4 x x 8x 16 (x 4) (x 4) (x 4).(x 4).  = . 1
4 x x 16 x 4 (x 4)(x 4) (x 4) (x 4)

 
16x 4x 32x 32x 8x 4x(4x 1) 8x(4x 4x 1): :

4x 4x 1 8x 2 (2x 1) 2(4x 1)
4x(2x 1)(2x 1) 8x(2x 1):

(2x 1) 2(2x 1)(2x 1

2 2

2 2 2 2

4x(2x 1)(2x 1) 2(2x 1)(2x 1) 8x(2x 1) (2x 1). 1
) (2x 1) 8x(2x 1) 8x(2x 1) (2x 1)

)    = –1,  = 1,     = x2 – 25   = x2 – 4x  + 4 2 – 16. 
,  : 
  = x2 – 25 = (x – 5)(x + 5) 
  = x2 – 4x  + 4 2 – 16 = (x – 2 )2 – 42 = (x – 2  – 4)(x – 2  + 4) 

 
 5 

  : 2 2 2 2(x 1)  (x 2)  (3 x)  x  x 2    
)      :  2x  x 0   
)     
)       

 
) x2 + 2x + 1 + 2x  – 4x + 4 = 9 – 6x + 2 2x 2x  x  2x2 + 3x – 2 = 0 
)  = 25  

) x1,2 
3 5
4

    x1 =
1
2

   x2  = – 2 

 
 6 
  : 

= –5 + –3 – –2 – 1  
= 3·[ 2·(5–3·2) +18: (9–12:4)] 
= 2–1·10 – (–2)2 – (–1)2021 
)     , ,  
)     x2– x –  =0  

 
)  = 5 +3–2–1 =5,        = 3·[2·(5–6) +18: (9–3)]= 3·[2·(–1) + 18:6]=3·(–2 + 3) =3·1=3 
=  · 10– 4–(–1)= 5 – 4 + 1= 2 

) 5x2 – 3x –2 = 0.               = 49  x1,2  
3 7
10

    x1 = 1  x2  = 2
5

  

 
 7 
   : 2x 1 2  x 3  x 1 x 1A ,  

2( x 1) 3  x 2 1B   
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)      =  
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    = x2+ 2x +1– 3x + 6 + 1= x2– x +8 
) =   2x2 + 6 = x2 – x + 8 x2 + x –2 =0 

     =9  1,2  
1 3
2

    x1 = 1  x2  = –  

) 2x2 + 6 > 2x2 – 2x +16 – 3x + 5  5x > 15  x > 3  

 
 

 8 
   =(3x–1)2 –(2x+1)·(2x–1)–1 

)    = 5x2– 6x +1 
)      
)     = x2 + x – 2 

)            
225x xB
A

     

 . 
 

) = 9x2 – 6x + 1 – 4x2 +1 –1= 5x2 –6x +1 

) =16  x1,2 = 6 4
10

   x1 = 1  x2  = 1
5

  

 =5·(x–1)·(x – ) = (x–1)·(5x–1) 
) = x2 + x – 2  5x2 – 6x + 1= x2 + x – 2  4x2 – 7x + 3 = 0 

=1  x1,2 = 7 1
8

   x1 = 1  x2  = 3
4

  

)     (x0 1) (5x 1) 0
  

x 1  x 1
5

 

3 2 x 5x 1 (5x 1) x 5x 125x x x (25x 1)B
(x 1) (5x 1) (x 1) (5x 1) (x 1) (5x 1) x 1

 

 
   

 1:   : 
 P(x) = (  – 2)x3 – 2x2 – 4x + 5 
 Q(x) = 5x3 – 2x2 + (  – 1)x –  + 4. 

 
     )       P(x). 
 
     )    2,        ,   ,     
          P(x) = 2Q(x) 
 
     )   = 2,     H(x) = 2Q(2x) – 5Q(x) – 2P(1 – x). 
 

 2: )      (x–1)(x+1) – (x–2)(x+2) + 9    x. 
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2 2 3 2

3 2 2 3

2x(x 3) x 9 5x 4x x x 2x 2,   ,  
x 3x 2x 6 3x 6x 4x 4x

 

)      +   3 . 
 

 4 
 )      ,     +  = 2  = 2,     

   = 2  + 2. 
)     P(x) = (1 – )x3 – 2x2 + x – 5,        

  ,      = P(2) – 3P(–1) 
 

 5 
   : 22x 3  x 5  –x 5 x 1 x 1  x      

 
 6 

   :  
22x 3 x 3 x 1   

6 2 3
    

 
 7 
    = 2x – x,  = 2x  – 3x +2  ,   = 2x  + 4x + 4 

)     ,  ,   
)     + +  = 22x  +3x + 10 
)              ,       

2x y 1
x 3y 5
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)      10 2x  + 3x – 4 = 0 
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  ,  
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o

o

10  180  20 
4  (180

K
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    .  
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 1   

                                            7 1 3
3 2

 

     :                                                          

                                             9 1 1
2 4

 

 
                                                                                                        8 15  

)               :  
                                                                                                         6 9 3  
 



 ------------------------------------------------------------------------------------------          --------------------------------------------------------------------------------------  

 A  120 (2021) .4/38 

                                                     8 15  
)       :   

                                                      396  
 
)   2    1        :  3x2 x =  +4 . 
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x
2x 6x 4
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6x 6

          = 2
4 2x

. 
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)      = 24x 12x 5  
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2
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2 2 2 2 2 2 2 2 21 1 4 1 1 8 1 1 12  4 +3 =5 ,      8 +15 =17 ,    12 +35 =37
1 3 3 3 5 15 5 7 35
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      ( ;)  + = + =900.  

   + + + + + =2700.  
 
 

2) =
2 2 2 2 2 2 2

2 2 2 2 2 2 2 2

(x y ) (1 x ) (y 1)
(1 x )(y 1) (x y )(y 1) (x y )(1 x )

=
2 2 3 2 3 2 3

2 2 2 2

(x y ) (1 x ) (y 1)
(1 x )(y 1)(x y )

   

. .       2 2 2 2(1 x )(y 1)(x y ) . 
 

               
   ,      + + =0   3+ 3+ 3=3 . 

    x2–y2= , 1–x2=   y2–1=   + + =0  3+ 3+ 3=3  
  2 2 3 2 3 2 3 2 2 2 2 3(x y ) (1 x ) (y 1) 3(x y )(1 x )(y 1)    
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3)         x         .  

           
x
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x-6 x

  1,5
x-8 x

      : 

 
x2–6x–6 =0  1,5·x2–12x–8 =0.       :  
 

2

2
4x 24x 24 0 
4,5·x 36x 24 0           0,5·x2–12x=0   

 

x·(0,5x–12)=0  x=24   =72€. 
  

4)    1 1 1
+

  + 1
+

    ( + )2= ·   
2+2 · + 2= ·    2+ · + 2=0.  

 
       . 

2+ · + 2=0  2 2+2 · +2 2=0  2+( + )2+ 2=0      = =0 
 . 
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x 3
2
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2 2 3x= x

33
     

   
2 3 2 3x x=(1+ )x

3 3
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2 31+ y
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          4654650   
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   1.       .                 6 
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3 24654650 10 465 10 1 10 465 1001 2 5 5 3 31 11 7 13 2 3 5 7 11 13 31  
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  4654650 : 2 2327325        

3, 5, 2 3,7, 2 5,11, 13,         2 7 14 .   
     4654650 :14 332475 . 
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67.  x, y, z       2 2 2x y z 2  ,   : 
x y z xyz 2.                                       2019 

.   2 2 2 2 22xy x y x y z 2, : 2 2x y 2 xy 1.     (1) 
   Cauchy – Schwarz  : 

22 2 22

(1)
2 2 2 2

x y z xyz x y z 1 xy x y z 1 1 xy

2 2xy 2 2xy x y 4 2x y xy 1 4.
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3 2 2 1 1, 1 0.   
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                      4     2 ,  x=4  =2. To z   3   2   
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