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א אא 
 ΔϨδϟ΍   ΔϴΒϳήΠΘϟ΍ ϡϮϠόϟ΍ ΔΒόη ΔΜϟΎΜϟ΍                                                        ΓΪϤϟ΍                                               :3ΕΎϋΎγ   

א אW
 ϲϓ ˯Ύπϔϟ΍ϟ΍ βϧΎΠΘϣ ϭ ΪϣΎόΘϣ ϢϠόϣ ϰϟ· ΏϮδϨϤ( O , 

→
i , 

→
j , 

→
k ) ήΒΘόϧ ϱϮΘδϤϟ΍    (P) ϪΘϟΩΎόϣ                   :  

 x + y  – 2 z + 4  = 0  2 ςϘϨϟ΍ ϭ   A ( 3 , 2 , 6 )   ; B ( 1 , 2 , 4 )  ; C (4 , – 2 , 5 )  

1 (  ϥ΃ ϦϴΑ ϱϮΘδϤϟ΍  )C B (A  ϱϮΘδϤϟ΍ Ϯϫ(P).  

2 ( ΃ ΚϠΜϤϟ΍ ϥ΃ ΖϴΛABC  ϲϓ Ϣ΋Ύϗ A.  

3 (  ϢϴϘΘδϤϟ΍ ϲτϴγϮϟ΍ ϞϴΜϤΘϟ΍ ΐΘϛ΃(d) ΔτϘϨϟΎΑ έΎϤϟ΍ O ϰϠϋ ϱΩϮϤόϟ΍ ϭ (P) .  

א אW
1 (  ϞΣ ΔϋϮϤΠϤϟ΍ ϲϓZ ΔϟΩΎόϤϟ΍  :z2

  + ( 2 – 3 i ) z – 5 ( 1 + i ) = 0   

2 (  ήΒΘόϧ ΏϮδϨϤϟ΍ ΐϛήϤϟ΍ ϱϮΘδϤϟ΍ ϲϓ βϧΎΠΘϣ ϭ ΪϣΎόΘϣ ϢϠόϣ ϰϟ·( O , 
→
i ,
→
j   )  ςϘϨϟ΍ C , B , A  ϖΣ΍ϮϠϟ΍ Ε΍Ϋ 

ΐϴΗήΘϟ΍ ϰϠϋ :zC = 6 i   ;   zB = – 3 + i ;   zA = 1 + 2 i   .   

 ΃ ( ϞϜθϟ΍ ϭ ϱήΒΠϟ΍ ϞϜθϟ΍ ϰϠϋ ΐΘϛ΃ϠΜϤϟ΍ϟ΍ ϲΜ ΐϛήϤϟ΍ ΩΪόzC – zA 

zB – zA
  

Ώ ( ΚϠΜϤϟ΍ ΔόϴΒσ ΞΘϨΘγ΍ABC .  

אאW
ΔϳΩΪόϟ΍ ΔϴϟΎΘΘϤϟ΍ ήΒΘόϧ  (Un) n∈INϲϠϳ ΎϤϛ ΔϓήόϤϟ΍ :  

⎪
⎪
⎩

⎪⎪
⎨

⎧

≥+=

−=

+ 0;
4

3

4

1

2

1

1

0

nUU

U

nn

 

1 – ΐδΣ΃ U1 ϭ U2.  

2 –΃  ( ϲόϴΒσ ΩΪϋ Ϟϛ ϞΟ΃ Ϧϣ Ϫϧ΃ ϊΟ΍ήΘϟΎΑ ϦϴΑn∈V :  Un < 1 .  

   –Ώ  ( ΔϴϟΎΘΘϤϟ΍ Ε΍ήϴϐΗ αέΩ΃ (Un) n∈IN.ˮ ΞΘϨΘδΗ ΍Ϋ Ύϣ  

3 – ΔϳΩΪόϟ΍ ΔϴϟΎΘΘϤϟ΍ ϦϜΘϟ  (Vn)n∈INϟ΍ ϲϠϳ ΎϤΑ ΔϓήόϤ :Vn = Un – 1 .  

΃    (  ΔϴϟΎΘΘϤϟ΍ ϥ΃ ϦϴΑ (Vn)n∈IN ΎϬγΎγ΃ Ϧϴϴόϧ ΐϠτϳ ΔϴγΪϨϫ ΔϴϟΎΘΘϣ  q ϝϭϷ΍ ΎϫΪΣ ϭ V0.  

Ώ   ( ΐδΣ΃Vn ϭ Un ΔϟϻΪΑ n. ΔϴϟΎΘΘϤϟ΍ ΔϳΎϬϧ ΐδΣ΃ ϢΛ(Un).  

 ˰Ο   ( ωϮϤΠϤϟ΍ ΐδΣ΃Sn = Uo + U1 + ……….. + Un      



אאאW 
I(ΒΘόϧ ή  g ϲϠϳ ΎϤϛ Δϓήόϣ ΔϳΩΪϋ Δϟ΍Ω   :  e x

 (1 – x ) + 1    g(x) =.  

1 ( Δϟ΍Ϊϟ΍ Ε΍ήϴϐΗ αέΩ΃g.  

2 ( ΔϟΩΎόϤϟ΍ ϥ΃ ϦϴΑg(x) = 0  ΍ΪϴΣϭ ϼΣ ϞΒϘΗ α  ΚϴΣ  < 1.28  < α 1.27.   

3 ( ΓέΎη· ΞΘϨΘγ΍g(x).   

II( ΒΘόϧ ή f ϲϠϳ ΎϤϛ Δϓήόϣ ΔϳΩΪϋ Δϟ΍Ω  :2 +  
x 

 ex
 + 1

  f(x) =.  

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

→
j )΄ϧ  ΓΪΣϮϟ΍ άΧ1 cm  ϟ· ΔΒδϨϟΎΑϰ 

έϮΤϣ Ϟλ΍Ϯϔϟ΍ ϭ 2cm ΐϴΗ΍ήΘϟ΍ έϮΤϤϟ ΔΒδϨϟΎΑ .  

1.  ΑϦϴ α + 1     (α) =   f   ΍ήμΣ ΪΟϭ΃ ϢΛ ΩΪόϠϟ (α)   f.   

2 .  Δϟ΍Ϊϟ΍ Ε΍ήϴϐΗ αέΩ΃f.   

3 . ϢϴϘΘδϤϟ΍ ϥ΃ ϦϴΑ  (d) : y = x + 2    ϢϴϘΘδϣΏέΎϘϣ Ϟ΋Ύϣ  ϰϨΤϨϤϠϟ ( Cf ) . 

4 . ΔϴΒδϨϟ΍ ΔϴόοϮϟ΍ αέΩ΃  ˰ϟ( Cf ) ϰϟ· ΔΒδϨϟΎΑ  (d). 

5 . ϰϨΤϨϤϟ΍ Ίθϧ΃( Cf ).   

6 . ϲϘϴϘΤϟ΍ ςϴγϮϟ΍ ΐδΣ ΎϴϧΎϴΑ ζϗΎϧmΔϟΪόϤϟ΍ ϝϮϠΣ  ΩΪϋ    (m – 2)( e x
 + 2) – x = 0 .  

  

  

  

  

  

  

  


  

  

  

  

 ΓάΗΎγ΃ ΕΎϴΤΗ ϊϣΓΩΎϤϟ΍:  

 Νήόϟ   ϲΟ΍ήόϟ- ϟ ϼϴΟϲ ϚϟΎϣ – ϡϼϋϮΑ ήϳ΍ΰϟ΍ ϦΑ  
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א אא 
 ΔϨδϟ΍   ΔϴΒϳήΠΘϟ΍ ϡϮϠόϟ΍ ΔΒόη ΔΜϟΎΜϟ΍                            ςϴϘϨΘϟ΍ ϢϠγ                                                 

א אW )3ϥ (

    (P) ϪΘϟΩΎόϣ:  x + y  – 2 z + 4  = 0  2 ςϘϨϟ΍ ϭ   A ( 3 , 2 , 6 )   ; B ( 1 , 2 , 4 )  ; C (4 , – 2 , 5 )  

1(   ϱϮΘδϤϟ΍  )C B (A ϱϮΘδϤϟ΍ Ϯϫ  (P) ςϘϨϟ΍ ΖϧΎϛ ΍Ϋ·C,B,A ϰϟ· ϲϤΘϨΗ (P)  

ΎϨϳΪϟ : 2 . 3 + 2 – 2 . 6 + 4 =  6 + 2 – 12 + 4 = 0    ϪϨϣ ϭA ∈ (P)    

 ΎϨϳΪϟ 2 . 1 + 2 – 2 4 + 4 = 2 + 2 – 8 + 4 = 0     ϪϨϣ ϭ  B∈ (P)    

 ΎϨϳΪϟ  2.4 + (– 2) – 2 . 5 + 4 = 8 – 12 + 4 = 0    ϪϨϣ ϭ   C ∈ (P)    

  ϱϮΘδϤϟ΍ ϪϨϣ ϭ )C B (A ϱϮΘδϤϟ΍ Ϯϫ  (P).  

2 (  ΚϠΜϤϟ΍ ϥ΃ ΖϴΛ΃ABC Ϣ΋Ύϗ  ϲϓ A.  

⎯→
AB (– 2 , 0 , – 2 ) ˬ 

⎯→
AC ( 1, – 4 , – 1 ) ΚϠΜϤϟ΍   ABC ϲϓ Ϣ΋Ύϗ A ϥΎϛ ΍Ϋ· 

⎯→
AB ⊥ 

⎯→
AC  

⎯→
AB ⊥ 

⎯→
AC    ΊϓΎϜϳ 0 = 

⎯→
AB x 

⎯→
AC  

0  = 1.( – 2 ) + (– 4 ) . 0 + (– 1 ) . (– 2 ) =  – 2 + 0 + 2    =  
⎯→
AB x 

⎯→
AC  

3(  ΘϛΎΑΔ ϢϴϘΘδϤϟ΍ ϲτϴγϮϟ΍ ϞϴΜϤΘϟ΍ (d) ΔτϘϨϟΎΑ έΎϤϟ΍ O ϰϠϋ ϱΩϮϤόϟ΍ ϭ (P) .  

)d ( ϰϠϋ ϱΩϮϤϋ(P)Ϯϳ ϪϧΈϓ  ϱϮΘδϤϠϟ ϲϤχΎϨϟ΍ ωΎόθϟ΍ ϱί΍(P)  
→
n ( 2 , 1 , – 2 )  

M(x,y,z) Ϧϣ ΔτϘϧ (d) ΊϓΎϜϳ 
→
n

⎯→
OM = m  ϪϨϣ ϭ      

⎪
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⎧
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=
=
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2

  ϢϴϘΘδϤϠϟ ϲτϴγϮϟ΍ ϞϴΜϤΘϟ΍ Ϯϫ ϭ)d(  

א אWF04ϥE
1 (  ΔϟΩΎόϤϟ΍ ϞΣ :z2

  + ( 2 – 3 i ) z – 5 ( 1 + i ) = 0  ΔϋϮϤΠϤϟ΍ ϲϓ      .Z  

ΰϴϤϤϟ΍ ΏΎδΣ :∆ = (2 – 3 i )2
 + 4 x 5 (1 + i ) = 4 – 12 i – 9 + 20 + 20 i =  + 15 + 8 i      

 ˰ϟ ϦϴϴόϴΑήΘϟ΍ ϦϴϳέάΠϟ΍ ϦϴϴόΗ∆ ϦϜϴϟ ν = x + i y   ˰ϟ ΎϴόϴΑήΗ ΍έάΟ ∆  
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322 2

yx

x
     ϪϨϣ ϭx2

 = 16    

 ϪϨϣ ϭx = 4 ϭ΃     4   x =  –    ΎϤϟx = 4  : y = 1 ΎϤϟ ϭ  4 x =  – :   1 y =  –   

 ϪϨϣϭ ∆ = (4+ i ) 2  

 ΐϴΗήΘϟ΍ ϰϠϋ ΎϤϫ ΔϟΩΎόϤϟ΍ ϲϠΣ ϥΫ·z1 = 
– (2 – 3 i ) – (4 + i )

2
 = – 3 + i     
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    z2 = 
– (2 – 3 i ) +(4 + i )

2
  = 1 + 2 i   

2 (  ήΒΘόϧ ΏϮδϨϤϟ΍ ΐϛήϤϟ΍ ϱϮΘδϤϟ΍ ϲϓ βϧΎΠΘϣ ϭ ΪϣΎόΘϣ ϢϠόϣ ϰϟ·( O , 
→
i ,
→
j   )  ςϘϨϟ΍ C , B , A ΐϴΗήΘϟ΍ ϰϠϋ ϖΣ΍ϮϠϟ΍ Ε΍Ϋ :      

zC = 6 i   ;   zB = – 3 + i ;   zA = 1 + 2 i   .   

 ΃( ΘϛΎΑΔ ΐϛήϤϟ΍ ΩΪόϟ΍ ϲΜϠΜϤϟ΍ ϞϜθϟ΍ ϭ ϱήΒΠϟ΍ ϞϜθϟ΍ ϰϠϋ 
zC – zA 

zB – zA
  

– 1 + 4 i 
 – 4 – i

  = 
(– 1 + 4 i )(– 4 + i ) 

17
 = 

4 – i – 16 i – 4 

 17
 = – i  = =

6i – 1 – 2 i 
  – 3 + i – 1 – 2 i

  
zC – zA 

zB – zA
   

 
zC – zA 

zB – zA
 = 1( cos – 

π
2

+ i sin – 
π
2

 )  

Ώ ( ΚϠΜϤϟ΍ ΔόϴΒσ ΞΘϨΘγ΍ABC.   

 ΎϨϳΪϟ  = 1 
AB

AC

zz

zz

−
−

  ϪϨϣ ϭ AC

AB
= 1   ϥΫ· AC =AB   

 ΎϨϳΪϟ  – 
π
2

    =⎟⎟
⎠

⎞
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⎝

⎛
−
−

AB

AC

zz

zz
 Arg  ϲϓ Ϣ΋Ύϗ ϭ ϦϴϗΎδϟ΍ ϱϭΎδΘϣ ΚϠΜϤϟ΍ ϪϨϣ ϭ   A.  

א אWF5ϥE

ΔϳΩΪόϟ΍ ΔϴϟΎΘΘϤϟ΍ ήΒΘόϧ  (Un) n∈INϲϠϳ ΎϤϛ ΔϓήόϤϟ΍ :    
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1 –δΣΎ ΏU1 ϭ U2.  

U1= 
1

4
.( – 

1

2
 ) +  

3

4
 =  – 

1

8
+ 

3

4
 = 

5

8
 

U2 = 
1

4
.
5

8
 + 

3

4
 = 

5

32
 + 

24

32
 = 

29

32
  

2 –΃  ( ΕΎΒΛ· ϲόϴΒσ ΩΪϋ Ϟϛ ϞΟ΃ Ϧϣ Ϫϧ΃ ϊΟ΍ήΘϟΎΑn∈V :  Un < 1 .  

 ϞΟ΃ Ϧϣ ΔϴλΎΨϟ΍ ΔΤλ Ϧϣ ϖϘΤΘϧn = 0     : U0 < 1   ϩΎϨόϣ  – 
1

2
 < 1  ΔλΎΨϟ΍ ϪϨϣ ϭ ϞΟ΃ Ϧϣ ΔΤϴΤλ0  

 ΔΤλ νήϔϧΔϴλΎΨϟ΍ ϞΟ΃ Ϧϣ n ϱ΃ Un < 1   

 ϞΟ΃ Ϧϣ ΔϴλΎΨϟ΍ ΔΤλ ϦϫήΒϧn +1  ϱ΃ Un+1 < 1   

ϨϳΪϟ Ύ Un < 1 ϪϨϣ ϭ     
1

4
  .Un < 

1

4
 ϪϨϣ ϭ    3

4
   

1

4
 . Un + 

3

4
 < 

1

4
 +  ϪϨϣ ϭUn+1 < 1   

 ϪϨϣ ϭΔϴλΎΨϟ΍ ϞΟ΃ Ϧϣ ΔΤϴΤλ n+1 ϪϨϣ ϭ  ϲόϴΒσ ΩΪϋ Ϟϛ ϞΟ΃ Ϧϣ n Un < 1  

   –Ώ ( έΩ΍γΔ ΔϴϟΎΘΘϤϟ΍ Ε΍ήϴϐΗ  (Un) n∈IN.  

Un+1 – Un = 
1

4
 Un + 

3

4
 – Un = 

3

4
 (1 – Un) 
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