
א–א–052007 

אאא 
 ΔϨδϟ΍   ΔϴΒϳήΠΘϟ΍ ϡϮϠόϟ΍ ΔΒόη ΔΜϟΎΜϟ΍                                                        ΓΪϤϟ΍                                               :3ΕΎϋΎγ   

 

אאW )Ε΍έΎϴΘΧϻ΍ ΓΩΪόΘϣ ΔϠΌγ΃( 
 βϧΎΠΘϣ ϭ ΪϣΎόΘϣ ϢϠόϣ ϰϟ· ΏϮδϨϣ ˯Ύπϔϟ΍( O , 

→
i , 

→
j , 

→
k )   

1 -  ΔϟΩΎόϤϟ΍x – 1 = y + z   Ύόϣ ϲϫ ΔϟΩ:  

w ϪϬϴΟϮΗ ωΎόη ϢϴϘΘδϣ 
→
u ( 1 , – 1 , – 1 )  x  ϱϮΘδϣ  y ϲϤσΎϨϟ΍ ϪϋΎόη ϢϴϘΘδϣ  

→
n ( 1 , – 1 , – 1 )   

  

2-Ύπϔϟ΍ ϲϓ ϢϴϘΘδϣ ˯ϦϴΘτϘϨϟΎΑ ήϤϳ   A ( 1, 1 , 1 )  ϭB (– 2 , 3 , – 5 )ϪΘϟΩΎόϣ ϲϫ Ύϣ ˬϭ   

   

  

w   – 3 x + 2 y – 6 z + 7 = 0     x                                        y                                             

  

 

 

3-ϱϮΘδϤϟ΍  Ύπϔϟ΍ ϲϓ˯ ϱάϟ΍ ϭ   ςϘϨϟΎΑ ήϤϳ A (– 2 , – 3 , – 4 ) ϭB ( 1 , 1 , 1 )   ϭ  C (4 , – 3 , – 5 )                   

 Ύϣ ˮ ϪΘϟΩΎόϣ ϲϫ  

x                    – 3 x + 32 y – 26 z – 3 = 0   w     – 4 x + 33 y – 24 z – 5 = 0                    

y    – 4 x + 32 y – 25 z – 3 = 0 

 

אאW 
 βϧΎΠΘϣ ϭ ΪϣΎόΘϣ ϢϠόϣ ϰϟ· ΏϮδϨϣ ˯Ύπϔϟ΍ ϲϓ( O , 

→
i , 

→
j , 

→
k ) ςϘϨϟ΍ ήΒΘόϧ  AΔϴϟΎΘϟ΍:  

A( 1 , – 1 , 0 ) ϭ B (– 1 , 0 , 1) ϭ C (0 , 2 , – 1 ) 

1. . ϥ΃ ϦϴΑC , B , A ΓΪΣ΍ϭ ΔϣΎϘΘγ· ϰϠϋ Ζδϴϟ .ωΎόθϟ΍  ΞΘϨΘγ΃ ϢΛ  
→
nϱϮΘδϤϠϟ ϲϤχΎϧ  (ABC) = (P).  

2.  ϱϮΘδϤϠϟ ΔϴΗέΎϜϳΩ ΔϟΩΎόϣ ςϋ΃(P). 

3.  ΔτϘϨϟ΍ ϥ΃ ϖϘΤΗI( 0,1,0) ϱϮΘδϤϟ΍ ϰϟ· ϲϤΘϨΗ (Q) : – 4x – 3 y – 5 z + 3 = 0 

4.  ϦϴϳϮΘδϤϠϟ ϲΒδϨϟ΍ ϊοϮϟ΍ ΩΪΣ (P)  ϭ (Q). 

5.  ΓήϜϟ΍ ΢τγ ΔϟΩΎόϣ ΩΪΣ(S)    ΔότϘϟ΍ ΎϫέΎτϗ΃ ΪΣ΃ ϲΘϟ΍  ]BI[  

6. ϮΘδϤϟ΍ ϥ΃ ϦϴΑ(Q)  ΓήϜϟ΍ ΢τγ ϊτϘϳ (S) Γή΋΍Ω ϖϓϭ  (C)  Ύϫΰϛήϣ ΍ΩΪΤϣH Ύϫήτϗ ϒμϧ ϝϮσ ϭ R'  

  

 

⎪
⎩

⎪
⎨

⎧

−−=
+=
−−=

tz

ty

tx

65

23

32

⎪
⎩

⎪
⎨

⎧

−−=
+=
−−=

tz

ty

tx

56

32

23



אאW 
I(    fϲϠϳ ΎϤϛ Δϓήόϣ ΔϳΩΪϋ Δϟ΍Ω                                      :f(x) =| |x – 1 – 

1

 x +1
 

 ϦϜϴϟ ϭ( C f ) βϧΎΠΘϣ ϭ ΪϣΎόΘϣ ϢϠόϣ ϰϟ· ΏϮδϨϣ ϱϮΘδϣ ϲϓ ϲϧΎϴΒϟ΍ ΎϫΎϨΤϨϣ ( O , 
→
i , 

→
j )  

1.   Δϟ΍Ϊϟ΍ ϒϳήόΗ ΔϋϮϤΠϣ ΪΟϭ΃f.  

2.  Δϟ΍Ϊϟ΍ Δϳέ΍ήϤΘγ΍ αέΩ΃f  ΪϨϋ x0 = +1.  

3.   Δϟ΍Ϊϟ΍ Ε΍ήϴϐΗ αέΩ΃f.  

4. ϥΎϤϴϘΘδϤϟ΍ ϥ΃ ϦϴΑ  (d1) : y = x – 1  ˬ (d2) : y =  – x + 1  ϰϨΤϨϤϠϟ ϥΎΑέΎϘϣ ( Cf ) έ΍ϮΠΑ (+∞)       

 ϭ(– ∞) ΐϴΗήΘϟ΍ ϰϠϋ . 

5.  ΔϴΒδϨϟ΍ ΔϴόοϮϟ΍ αέΩ΃  ˰ϟ( Cf ) ϰϟ· ΔΒδϨϟΎΑ  (d1) ϢΛ (d2) ϦϴϟΎΠϤϟ΍ ϰϠϋ [1 , + ∞ [                          ϢΛ

 ] – 1 , 1]∪ [ – ∞,  – 1 . ]  

6.  ΐδΣ΃f (2) , f (1) , f (0) .  

7.   ΔϟΩΎόϤϟ΍ ϥ΃ ΖΒΛ΃f (x) = 0  ΍ΪϴΣϭ ϼΣ ϞΒϘΗ α       ΚϴΣ    [2 ˬ 1] α ∈ .  

8.  ΩΪόϠϟ ΍ήμΣ ςϋ΃α           ΐϳήϘΘΑ  10
 – 2

  

9.  ϰϨΤϨϤϟ΍ Ίθϧ΃( Cf ). 

 

II( Δϟ΍Ϊϟ΍ ϑήόϧ g ϝΎΠϤϟ΍ ϰϠϋ  [1 , + ∞ [  ΚϴΣ :g ( x ) =  – f ( x )     

1.  ϝ΍Ϊϟ΍ Ε΍ήϴϐΗ ϝϭΪΟ ϞϜη g. 

2.   ˰ϟ ΔΑέΎϘϤϟ΍ ΕΎϤϴϘΘδϤϟ΍ ΞΘϨΘγ΍( Cg ). 

3.  Ίθϧ΃( Cg )ϢϠόϤϟ΍ βϔϧ ϲϓ . 

  

III( Δϟ΍Ϊϟ΍ ϑήόϧ hϲϠϳ ΎϤϛ          :  h(x) = | | x| – 1 |  – 
1

|x| + 1
   

1. Δϟ΍Ϊϟ΍ ϒϳήόΗ ΔϋϮϤΠϣ ΪΟϭ΃ h. 

2.  Δϟ΍Ϊϟ΍ ϥ΃ ΖΒΛ΃  h  ˮ ΞΘϨΘδΗ ΍ΫΎϣ ΔϴΟϭί 

3.   ˯Ύθϧ· ΞΘϨΘγ΍( Ch ) ϝΎϤόΘγΎΑ ( Cf )ήΧ΁ ϢϠόϣ ϲϓ  . 

  

  

  

ΓάΗΎγϷ΍:  

   ϲΟ΍ήόϟ Νήόϟ- ϲϟϼϴΟ ϚϟΎϣ –ήϳ΍ί ϦΑ ϡϼϋϮΑ  



ÁîÔänÛa@áÜ@
א א א

1ϥ   

  

  

  

1ϥ   

  

  

  

1 ϥ   

1 ( -  ΔϟΩΎόϤϟ΍x – 1 = y + z   (-  ΔϟΩΎόϣ ϲϫx  ϱϮΘδϣ  
2 - Ύπϔϟ΍ ϲϓ ϢϴϘΘδϣ ˯ϦϴΘτϘϨϟΎΑ ήϤϳ   A ( 1, 1 , 1 )  ϭB (– 2 , 3 , – 5 ) 

ϪΘϟΩΎόϣϲϫ     

                           x                                  

  

  

3 (- ϱϮΘδϤϟ΍ Ύπϔϟ΍ ϲϓ˯ ϱάϟ΍ ϭ   ςϘϨϟΎΑ ήϤϳ A (– 2 , – 3 , – 4 ) ϭB ( 1 , 1 , 1 

)   ϭ  C (4 , – 3 , – 5 )  ϪΘϟΩΎόϣ      

                          x     – 4 x + 33 y – 24 z – 5 = 0  

 
 
 

 ϦϳήϤΘϟ΍
ϝϭϷ΍  

  

  

1ϥ   

1ϥ   

0.5ϥ  

0.5ϥ  

1ϥ   

1ϥ   

1ϥ   

0.5ϥ   

0.5ϥ  

ϔϟ΍ ϲϓ βϧΎΠΘϣ ϭ ΪϣΎόΘϣ ϢϠόϣ ϰϟ· ΏϮδϨϣ ˯Ύπ( O, 
→
i , 

→
j , 

→
k ) ςϘϨϟ΍ ήΒΘόϧ  ΔϴϟΎΘϟ΍: 

A( 1 , – 1 , 0 ) ϭ B (– 1 , 0 , 1) ϭ C (0 , 2 , – 1 )  

1(      – ϥΎϴΒΗ  ϥ΃C , B , A  ϰϠϋ Ζδϴϟ ΔϣΎϘΘγ΍ΓΪΣ΍ϭ .  

– ΘϨΘγ΃ΎωΎόθϟ΍  Ν  
→
nϱϮΘδϤϠϟ ϲϤχΎϧ  (ABC) = (P).  

2( ϟ΍ ϱϮΘδϤϠϟ ΔϴΗέΎϜϳΩ ΔϟΩΎόϤ(P). 

3(  ΔτϘϨϟ΍ ϥ΃ ϖϘΤΗI( 0,1,0) ϱϮΘδϤϟ΍ ϰϟ· ϲϤΘϨΗ (Q)  

4( ΗΪΤϳ ϦϴϳϮΘδϤϠϟ ϲΒδϨϟ΍ ϊοϮϟ΍ Ϊ (P)  ϭ (Q). 

5( ΗΪΤϳ ΓήϜϟ΍ ΢τγ ΔϟΩΎόϣ Ϊ(S)    ΔότϘϟ΍ ΎϫέΎτϗ΃ ΪΣ΃ ϲΘϟ΍  ]BI[  

6( ΗϴΒΎϮΘδϤϟ΍ ϥ΃ ϥϱ(Q) τϘϳ  ΓήϜϟ΍ ΢τγ ϊ(S) Γή΋΍Ω ϖϓϭ   (C)  

ΗΪΤϳ Ύϫΰϛήϣ ΪH     

 ΏΎδΣ Ύϫήτϗ ϒμϧ ϝϮσ R'  

 

  

  

  

  

  

  

  

  

  

 ϦϳήϤΘϟ΍
ϟ΍ϲϧΎΜ 

 

 

 

 

 

0.25ϥ  

 

 

 

 

 

I( fϲϠϳ ΎϤϛ Δϓήόϣ ΔϳΩΪϋ Δϟ΍Ω                        :  

                                                      f(x) =| |x – 1 – 
1

 x +1
 

1.   Δϟ΍Ϊϟ΍ ϒϳήόΗ ΔϋϮϤΠϣ ΩΎΠϳ΃f  

 [  1 , + ∞  [ ∪ ]   – 1 , 1]∪ [ – ∞,  – 1 =   ]   [f 

2.  Δϟ΍Ϊϟ΍ Δϳέ΍ήϤΘγ΍ αέΩ΃f  ΪϨϋ x0 = +1.  

  

 

 ϦϳήϤΘϟ΍
ϟ΍ΚϟΎΜ  
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0.25ϥ   

  

  

  

0.5ϥ   

  

  

  

  

0.25x  4  

  

  

  

  

  

  

0.5  

  

  

  

  

  

1ϥ  

  

  

  

  

  

0.5ϥ  

  

  

  

0.5+ 0.5  

  

0.75  

0.5  

  

0.5  

  

0.75  

  

  

  

•  ΔΑΎΘϛfΔϘϠτϤϟ΍ ϢϴϘϟ΍ ΰϣέ ϥϭΩ  

f(x) =(x – 1 ) – 
1

 x +1
   ;  x∈  [1 , + ∞[  

f(x) = –  (x – 1 ) – 
1

 x +1
  ; x∈  ]  – 1 , 1]∪ [ – ∞,  – 1 ]  

• έΩ΍γΔ Δϟ΍Ϊϟ΍ Δϳέ΍ήϤΘγ΍ f  ΪϨϋ x0 = +1.   

3. έΩ΍γΔ  Δϟ΍Ϊϟ΍ Ε΍ήϴϐΗ f.  

• ΕΎϳΎϬϨϟ΍ 

      lim
x → − ∞

 f( x ) = + ∞                             lim
x → − 1

-    f( x ) = + ∞                    

   lim
x → − 1

+    f( x ) = – ∞                                lim
x → + ∞

 f( x ) = + ∞ 

 

• ΔϘΘθϤϟ΍ 

f '(x) = 1  +  
1

(x + 1)
2   ;  x∈  [1 , + ∞[  

f '(x) = –  1  +  
1

(x + 1)
2  ; x∈  ]  – 1 , 1]∪ [ – ∞,  – 1 ]  

Ε΍ήϴϐΘϟ΍ ϝϭΪΟ  

 

 

 

  

 

4. ΗϴΒΎ ϥΎϤϴϘΘδϤϟ΍ ϥ΃ ϥ (d1) : y = x – 1  ˬ (d2) : y =  – x + 1  ϥΎΑέΎϘϣ 

 ϰϨΤϨϤϠϟ( Cf ) έ΍ϮΠΑ (+∞) ϭ(– ∞) ΐϴΗήΘϟ΍ ϰϠϋ . 

5.   ˰ϟ ΔϴΒδϨϟ΍ ΔϴόοϮϟ΍ αέΩ΃( Cf ) ϰϟ· ΔΒδϨϟΎΑ  (d1) ϢΛ (d2)      ϦϴϟΎΠϤϟ΍ ϰϠϋ

 [1 , + ∞     [        ϢΛ ] – 1 , 1]∪ [ – ∞,  – 1 . ]  

6.  ΐδΣ΃f (2) , f (1) , f (0) .  

7. ΍ΒΛΎ  ΔϟΩΎόϤϟ΍ ϥ΃ Εf (x) = 0  ΍ΪϴΣϭ ϼΣ ϞΒϘΗ α       ΚϴΣ    [2 ˬ 1] α ∈  

τϋ΃ ˯Ύ ΩΪόϠϟ ΍ήμΣ α      ΐϳήϘΘΑ 10
 – 2

  

8. ˯Ύθϧ΃ ϰϨΤϨϤϟ΍ ( Cf ). 

  

 

 

 

 

x  

f'(x) 

f( x ) 

 

 

− ∞ 

− 

+ ∞ 

− 2 

+ 

4 

− 1

+ 

0

− 

0

1

+ 

− 
1

2

+ ∞ 

+ ∞ 

− ∞

+ ∞



  

  

  

  

0.5  

  

  

  

  

  

    0.25  

0.25  

  

  

  

0.25   

0.5  

  

  

0.25  

0.5  

  

II( Δϟ΍Ϊϟ΍ g  Δϓήόϣ  ϝΎΠϤϟ΍ ϰϠϋ [1 , + ∞ [  ΚϴΣ :g ( x ) =  – f ( x )     

1.  ϝ΍Ϊϟ΍ Ε΍ήϴϐΗ ϝϭΪΟ  g. 

  

  

  

 

2. ΘϨΘγ΍Ύ  ˰ϟ ΔΑέΎϘϤϟ΍ ΕΎϤϴϘΘδϤϟ΍ Ν( Cg ). 

3. ˯Ύθϧ΃ ( Cg )   

III( Δϟ΍Ϊϟ΍ ϑήόϧ hϲϠϳ ΎϤϛ          :  h(x) = | | x| – 1 |  – 
1

|x| + 1
   

1. Δϟ΍Ϊϟ΍ ϒϳήόΗ ΔϋϮϤΠϣ h. 

2. ΒΛ΃Ύ Δϟ΍Ϊϟ΍ ϥ΃ Ε  h ΔϴΟϭί έϮΤϤϛ ΐϴΗ΍ήΘϟ΍ έϮΤϣ ϞΒϘϳ ΎϫΎϨΤϨϣ ϥ΃ ΝΎΘϨΘγ΍ ϭ 

 ήχΎϨΗ 

3. ΘϨΘγ΍Ύ  ˯Ύθϧ· Ν( Ch ) ϝΎϤόΘγΎΑ ( Cf )  . 

θϧ·       ˯Ύ( Cf ) 

  

(d1) (d2)

Cf

Ch

2 3 4 5 6-1-2-3-4-5-6

2

3

4

5

6

7

-1

-2

-3

-4

-5

0 1

1

x

y

 

 

 

 

x  

g' (x)

g ( x 

 

 

− 

1

− ∞ 

+ ∞ 

1

2
 


