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���� �ទ�� 
យ�
ព� �
�� ង ន�ង���ទ� 

�����ទ������ទ������ទ������ទ�����::::  �គ
� ,,x y z  �ប�ច�ន�ន�ផ��ង�� ���ក�ខ�� �   
2 2 22 2 4 2 6 10 04 34y z zx yz y zx + + − + − − + =  

 ច� គ�!��"�"នក�ន#ម  2011 2011 2011( 4( 4) ( 4))S x zy= − + −+ −  
�����ទ������ទ������ទ������ទ�%%%%:::: ច� គ�! 3 2 12 2A x x+ +=   
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−
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+


 

�����ទ������ទ������ទ������ទ�((((::::  �គ
� 1c >  ន)ង  
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1 1 2 1

y
c c c c c c

x
c c c

z
c c c

+ − + + − + − −=
− − + − + −

=
+

=  

 ច� ��� *ប ,,x y z +ម��,ប��ក-ន. 
�����ទ������ទ������ទ������ទ�////:::: 0� ��ក�ន#ម1ង�23ម� 

   1 1 1
...

2 1 1 2 3 2 2 3 2011 2010 2010 2011
P = + + +

+ + +
 

�����ទ������ទ������ទ������ទ�4444:::: �គ
� x  �ច�ន�នព)�, ន)ង
� 2 21 3

1 2

x xx
A

x x

− + −− += −
+ −

. 

 27យប9: ក�; A  គ<�ច�ន�នគ�� �=-យច�  ក��ខច>ង�23យ ប0� 2011A . 
�����ទ������ទ������ទ������ទ�????:::: �គ
�2���3� ABC  @ Aក�2B ងCង�ផD)�O , 3�r . គ�02គប�ប!� ��បE'នAង ងCង�ផD)�
O , 
�20បនAង2ជGងH�ងប�"ន2���3� ABC , 2គប�ប!� ��H�ង�ន' ប�ងI-��ម�យនAង2ជGងH�ងប�"ន
2���3� ABC  Jន2���3���ចប�KL�Mន2កN"ផ�� *ងOP  គ< 1 2 3, ,S S S . +ង S  គ<�2កN

"ផ�2���3� ABC .  ក��"���ចប�ផ>� ប0�ក�ន#ម� 1 2 3SS

S

S+ + . 

ច���-យច���-យច���-យច���-យ    
�����ទ��: 
 �យ-ងMន� 2 2 22 2 4 4 2 6 10 34 04 y z xy zx yzx y z+ + − − + − − + =  
  ⇔  2 2 2( 3) ( 5 02 )( )x y yz z+ − + −− =−  

  ⇔  
2 0 4

3 0 3

5 0 5

x y z x

y y

z z

− − = = 
 − = = 
 − =

⇔
= 

 

 �យ-ងJន� 2011 2011 2011(4 3) (4(4 4) 5) 0S + − + −= =−  
 L�ច�ន' 0S =  
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�����ទ�%: 

 �យ-ងMន� 3 3
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 =


−
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
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+=  ន)ង 3
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b
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 �យ-ងJន� 3 3 23

2
ba + =  ន)ង 1ab =  

 �=-យ+ង y a b= +  !�
� 3 3 3 3 (
23

3
2

)a b ab a by y= + + + +=  

 �,យ 3 1y x= +  �!'+ម0មQព1ង��- �យ-ងJន� 3 22 1 22 xx + + =  
 L�ច�ន' 2A =  
�����ទ�(: 

 �យ-ងMន� 
( ) ( ) ( )

( ) ( ) ( )
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2 1 1
2 1

1 2 1 1

c c c c
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 + + + −
 + − +  = =
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 + − + + + +
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 − + + +
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−

−

− −  = =
 + − + + − + +
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       2 1

1

c c

c c

+ + +=
+ −

 

 �,យ  1 1 2 1c c c c c c+ − < + + < + < + , 1c∀ >  
 L�ច�ន'  ��� *ប+ម0��ន- 2បRនគ< x y z< <  
 0�O���  �����ទ�( �ន' SចKកK2ប
��T�������UVP �2បWងXម�យ �,យ2Oន�
K�ជ�ន�0 c  �,យ��"���ខXម�យ KL�2�YZOP នAងVP �2បWង, L�ច� 2014c = ��L-ម �!'
�គSច�ធC-
�������ន' �ចញ2បWង�UVP �2014�,យMន�ក���Hន�0ម]យ ^_^ . 
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�����ទ�/: 
 ច��&'2គប�ច�ន�នគ�� n , �យ-ងMន� 

( ) ( )
1 1 1 1 1

1 1 ( 1) 1( 1). 1

n n

n n n n n n n nn n n n

+ −= = = −
+ + + + ++ + +

 

 �,យ
���"� n  ព� 1 �TL�� 2010 �យ-ងJនក�ន#ម� 

 1 1 1 1 1
1 ...

2 2 3 2010 2011
P

    = − + − + + −    
     

 

    1 2011 2011
1

2011 2011

−= − =  

�����ទ�4: 
 + +ម 2 0x − ≥  ន)ង 2 0x− ≥  �យ-ងJន  2x =  !�
� 2x = ±  
 �,យព)ន)����-QគKបង� 0 22 xx − ≠ ⇔ ≠ !�
� 2x = −  
 ជ�ន�0 2x = −  ច��ក�ន#ម A  �យ-ងJន� 7A =  
 L�ច�ន'  7A =  
 + �ព� 7A =  !�
� 2011 20117A =  
 �យ-ងMន�  17 7=  ប D̀ ប��,យ��ខច>ង�23យ���ខ 7  
    27 49= ប D̀ប��,យ��ខច>ង�23យ���ខ 9 
    37 343= ប D̀ប��,យ��ខច>ង�23យ���ខ 3 
    47 2401= ប D̀ប��,យ��ខច>ង�23យ���ខ 1 
    ........................... 
 �យ-ង�ឃ-ញ; ខ�ប"ន3 ��ច�W-ង"ន ប0���ខច>ង�23យ ប0� 7k  �0c-នAង 4  
 ច��&' 44 7 mk m= ⇒ ប D̀ប��,យ��ខច>ង�23យ���ខ 1 
 ច��&' 4 14 71 mk m +⇒= + ប D̀ប��,យ��ខច>ង�23យ���ខ 7  
 ច��&' 4 24 72 mk m +⇒= + ប D̀ប��,យ��ខច>ង�23យ���ខ 9 
 ច��&' 4 34 3 7 mk m +⇒= + ប D̀ប��,យ��ខច>ង�23យ���ខ 3 
 �,យ 2011Mនdង 4 3k +  !�
� 20117 ប D̀ប��,យ��ខច>ង�23យ���ខ 3 
 L�ច�ន'  2011A ប D̀ប��,យ��ខច>ង�23យ���ខ 3. 
�����ទ�?: 
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���� �ទ�� 
យ�
ព� �
�� ង ន�ង���ទ� 
�����ទ������ទ������ទ������ទ�����::::    
 �គ
�0ម�3 L<�2កទ�ព�  ច�ន�នព� គ<�  2

1 1 0a xx b+ + =  (1)  
       2

2 2 0a xx b+ + =  (2)  
 MនបXf �មគ>� �ផ��ង�� ���ក�ខ��  1 2 1 22( )a a b b≥ + . 
 27យប9: ក�; MនgE ង�)ច0ម�3 ម�យ កP>ងច��!ម0ម�3 H�ងព�  Mនh0. 
�����ទ������ទ������ទ������ទ�%%%%::::    
 27យប9: ក�;� 2 3 5+ + +  ម)នKមន�ច�ន�ន0ន)Hន. 
�����ទ������ទ������ទ������ទ�((((::::    
 �គ
�ប�ច�ន�នគ�� , ,x y z  �ផ��ង�� �� 2 2 2x y z+ =  . 27យប9: ក�;�  60xyz ⋮ . 
�����ទ������ទ������ទ������ទ�////::::    
 27យប9: ក�; , , 0a b c∀ >  �គJន�   

2 2 2( ) ( ) ( ) 3b c a b c a b c a b ca abc+ − + + − + + − ≤  
�����ទ������ទ������ទ������ទ�4444::::    
 �គMន�L-មi0e�ព� �L-ម 2�YZJន,�ឈ 2�ង��W-ង�T��- KL�Mនក�ព0�� *ងOP គ< m   
ន)ង n , �Ukl �ព�OP ច�mយ d . ច� គ�!2បKZងក�ព0� KL�ទ�nក�ព�ច�ន>ច2ប0ពC "នប!� ��ព�  
KL�Q: ប�OP   oងច>ងក�ព��i0e�ម�យ�Tគ�� ប0�i0e�ម�យ�ទ*�.  ន)ងគ�! 2បKZងព��ជ-ង 
ក�ព0� ប0�ច�ន>ច�!' �Tគ��H�ងព�   ប0�i0e�. 
�����ទ������ទ������ទ������ទ�????::::    
 �,'27យ0ម�3 L<�2កទ�ព�  Mនdងទ��T�  2ax bx c+ =   ( 0)a ≠  �,យម)ន�2ប-ក�ន#ម
p�2គ�ម��ង� ∆ . 

ច���-យច���-យច���-យច���-យ    
�����ទ��: 
 qបM;0ម�3  (1) ន)ង (2)0>ទrK�Oc នh0, �!'�យ-ងJន� 

  
2 2

1 1 1 1 1 2 2
1 2 1 22 2

2 2 2 2 2

4 0 4
)

4
4(

4 0

a b b
a b

a b b

a
a b

a

∆ = − < <   < 
 

⇔ ⇒ + +
∆ = − <  <

 

 ⇒  2 2
1 2 1 2 1 2 1 2 1 24( 2) (2 )b a a a a ab b b a+ > + ≥ ⇒ + >   (1)  

 K�+មប�dប� �យ-ងMន�    1 2 1 2)2( bb a a+ ≤    (2)  
 +ម (1) ន)ង (2)  �យ-ង�ឃ-ញ; MនQពផ�>យOP , ប9: ក�; 3 qបM1ង��-គ<ខ>0 
 L�ច�ន' កP>ងច��!ម0ម�3 H�ងព�  gE ង�)ចMន0ម�3 ម�យ Mនh0. 
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�����ទ�%: 
 qបM; 2 3 5 r+ + = ∈ℚ , �យ-ងJន� 
  2 3 5r+ = −  
 ⇒  2 22 6 555 r r+ −+ =  
 ⇒  22 6 2 5r r+ =  

 ⇒  
4

25 30
4

26 r
r

r ++ =  

 ⇒  
4

2 6
1

30 5
2 4

r
r

r

 
= −


− 


∈ℚ , ក �� �ន' ម)ន0ម�=�>ផ� 

 L�ច�ន'  HញJន 3 qបM1ង��-គ<ខ>0  <  2 3 5+ +  ម)នKមន�ច�ន�ន0ន)Hន. 
�����ទ�(: 
 qបM; x  ន)ង y  0>ទrK�Kចកម)ន,ច�នAង 3 . HញJន 2 2 1(mod 3)x y≡ ≡  
 គ<; 2 2 2 2 (mod 3)x yz = + ≡ , ក �� �ន' ម)ន0ម�=�>ផ� 
 L�ច�ន' x  ន)ង y  0>ទrK�Kចក,ច�នAង 3, Mនន]យ; 3xyz ⋮  
 qបM; ,x y 0>ទrK��ច�ន�ន�00, L�ច�!'  2 2 1(mod 4)x y≡ ≡  
 HញJន   2 2 2 2 (mod 4)x yz = + ≡ , ក �� �ន' ម)ន0ម�=�>ផ� 
 L�ច�ន' កP>ងច��!ម x  ន)ង y  gE ង�)ចMនម�យ �ច�ន�នគ� 
 �ប- , 22x y⋮ ⋮  !�
� 4xy ⋮  គ<; 4xyz ⋮  
 sW�Z �យ-ងព)ន)��ក ��  x  �ច�ន�នគ�, y  �ច�ន�ន�00. 
 qបM; 4x /⋮ , HញJន 2 4 (mod 8)x ≡  
 មtEង�ទ*� 2 1(mod 8)y ≡  HញJន 2 2 2 5 (mod 8)x yz = + ≡ ,  
 ក �� �ន'ម)ន0ម�=�>ផ�. 
 L�ច�ន'  4x ⋮  , គ<; 4xyz ⋮  
 L�ចOP KL  �ប- x  �ច�ន�ន�00 �=-យ y  �ច�ន�នគ� គ< 4xyz ⋮  
 L�ច�ន' �យ-ងJន27យប9: ក�;  4xyz ⋮  
 ច>ង�23យ, �យ-ងqបM; x  ន)ង y  0>ទrK�Kចកម)ន,ច�នAង 5. 
 L�ច�!' 2 4 (m, 5)1 odx ≡  ,  2 1, 4 (mod 5)y ≡  
 HញJន 2 2 2 2, 3, 0 (mod 5)z x y= + ≡  
 K��,យ  2 3 (m 5, d )2 oz ≡/  !�
�  2 0 (mod 5)z ≡  គ<; 5z ⋮  
 0 >បមក �យ-ងJន 3.4.5 60xyz =⋮  ព)�. 



�បជ��� ��	 
គ�� 
� �ទ���ជ���� ��ប�ប�ន����ព��ក�� ក�ទ�  

 

 

www.highschoolcam.blogspot.com                                  7                                       េរៀបេរៀងេ�យៈ ែកវ សិរ� 

�����ទ�/: 
 �យ-ងSចqបM; c  �ច�ន�ន��ចប�ផ>�កP>ងច��!មប�ច�ន�ន ,,a b c  
 �យ-ងJន� 2 2 2( ) ( ) )3 (b c a b c a b cab a a b cc + − − + − − + −− =  
    2 2 2) ( ) ( )( ab ac bc b b bc ba ca c c ca cb aba a − − + + − − + − += + −  
    ( )( ) ( )( ) ( )( )a a b a c b b c b a c c a c b= − − + − − + − −     
    2 2 ) ( )( )( )( ac b bc c c a c ba b a − − + + − −= −  
    2( ) 0( ) ( )( )a ba b c c a c b c+ − + − −= − ≥  
 ⇒    2 2 2( ) ( )3 ( )a b c a b c a b cabc a b c≥ + − + + − + + −  
 09u " "= �ក-�Mន �ព� 0a b c= = > . 
�����ទ�4: 
 +ង  h  �ក�ព0�KL�2�YZ ក 
  d  �2បKZង oង�L-មi0e�H�ងព�  
  x ន)ង y �បXf vងI���U��- d  
 +មផ��ធ*បL�ន�ច2���3�,  
 �យ-ងJន� 

  m d

h y
=  (1)  

  n d

h x
=  (2)  

 ន)ង x y d+ =  (3)  

 ប�ក (1) ន)ង (2) �យ-ងHញJន� .h d
y

m
=  ន)ង hd

x
n

=  ជ�ន�0ច�� (3)  

 HញJន� hd hd mn
d

m n n
h

m
+ = =

+
⇔  

 !�
� hd dm
x

n m n
= =

+
 ន)ង hd dn

y
m m n

= =
+

 

 L�ច�ន' ; ;
mn dm dn

h
m n m n

x
m n

y=
+ +

=
+

=  

�����ទ�?: 
 �យ-ងMន0ម�3 � 2 ( 0)bxa cx a+ = ≠  
 គ>�vងwH�ងព� "ន0ម�3 នAង 4a  �យ-ងJន� 
  2 2 4 44 x abx aca + =  
 �23យមក Kថម 2b  ��-vងwH�ងព� "ន0មQព1ង��- �យ-ងJន� 

x y 
h 

n 

m 



"�#
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  2 2 2 2 44 4x abx b b aca + + = +  
 ⇔  2 2(2 ) 4b cax b a= ++  
 ⇔  22 4ax b b ac± ++ =  

 !�
� 
2

2

4b b c
x

a

a

± +−=  

 L�ច�ន'  0ម�3 KL�
�Mនh0ព� គ< 
2

2

4b b c
x

a

a

± +−= . 

646646646646    
  

���� �ទ�� 
យ�
ព��
�� ង ន�ង���ទ� 
�����ទ������ទ������ទ������ទ�����::::    
 �គ
�ច�ន�ន 0, 0a b≠ ≠  ន)ង 0a b c+ + = . 

)a  27យប9: ក�;  3 3 3 3b ca abc+ + =  

)b  27យប9: ក�;   
3 3 3

2 2 2
3

b c

b c

a
x

a

+
+ −

=+  �ប- 2c x= − . 

�����ទ������ទ������ទ������ទ�%%%%::::    
 គ�!��"�"នក�ន#ម� 4 4 4( )a b c+ +  �,យLAង; 0a b c+ + = ន)ង 2 2 2 1ba c+ + = . 
�����ទ������ទ������ទ������ទ�((((::::    
 �,'27យ0ម�3  ន)ង2បព]នr0ម�3 1ង�23ម� 

)a  294 96 190 9027x xx x − +− + − =  

)b  2 2 2

3 3 3

1

1

1x y z

y z

y z

x

x

+ + =
+

+ + =

+ =






 

�����ទ������ទ������ទ������ទ�////::::    
 កP>ង;P ក�� *នម�យ �គ� *ប0)0e�2កGម. �ប-�គ� *ប0)0ey!ក� កP>ងម�យ2កGម �!'�U0��
0)0e/!ក� K��ប-�គ� *ប0)0ez!ក�កP>ងម�យ2កGម �!'ខC'0)0e%!ក�. 
  កច�ន�ន0)0e �UកP>ង;P ក�� *ន�!'? 
�����ទ������ទ������ទ������ទ�4444::::    

)a  �គ
�ច�ន�នZ )ជ:Mនព�  ,a b . 27យប9: ក�;�  
2

a b
ab

+ ≥ ,  

 0មQព�ក-�Mន�U�ព�X? 



�បជ��� ��	 
គ�� 
� �ទ���ជ���� ��ប�ប�ន����ព��ក�� ក�ទ�  
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)b   កh0�ច�ន�នគ��Z )ជ:Mន ប0�0ម�3 �   
1 2 3 1 2 3)(1 )(1 )...(1 ) 2 .( ..1 n

n nx xx x x x x x+ + ++ =  
�����ទ������ទ������ទ������ទ�????::::    
 �គ
�2���3� ABC Kកង2�ង� A  Mន 0ˆ 60B =  ន)ង 10BC cm= .  
 គ�!2កN"ផ�1ង, 2កN"ផ�0 >ប ន)ងMp ប0� �បធ �� M2� KL�ប�ងI-��W-ង�,យ3 
បងC)�2���3� ABC  ជ>�Z )ញ2ជGង AC . 

ច���-យច���-យច���-យច���-យ    
�����ទ��: 

)a  +មប�dប�� 0a b c+ + =  !�
� a b c+ = −  
 �យ-ងJន  3 3( )a b c= −+  
 2 3 3 33 ( )b c ab a b ca⇒ + + + + = −  
 3 3 3 3 ( ) 3 ( ) 3b c ab a b aa ab c bc⇒ + + = − + = − − = ព)� 
 L�ច�ន' 3 3 3 3b ca abc+ + =  

)b  +ម0�dយ1ង��-, �យ-ងMន� 2 2 2 2 2( ) 2c a b c ba b a= ⇔ = −+ + −  

 HញJន 
3 3 3

2 2 2

3 3

2 2

a ab c bc

ba ac
c

b
= = −

−
+ +
+ −

 

 �ប- 2c x= −  !�
� 
3 3 3

2 2 2

3
( 2 ) 3

2

b c

b c

a
x x

a +
= −+

−
=+ −  ព)� 

�����ទ�%: 
 +មប�dប�� 2 2 2 1ba c+ + =  ន)ង 0a b c+ + =  
 �យ-ងJន� 2 2 2 2 2( )1 a b c= + +  
  ⇔  4 4 4 2 2 2 2 2 2)1 2(b c a b b c c aa + + + += +  
  ⇔  4 4 4 2 2 2 2 2 21 2( )b c a b b c c aa + + = − + +  (*)  
 មtEង�ទ*� 2) 0(a b c+ =+  
  ⇔  2 2 2 2( ) 0b c ab bc ca a+ + + + + =  
  ⇒  2(

1 1

4
)

2
ab bcab bc caca ⇒ + ++ = =+ −  

  ⇒  2 2 2 2 2 2 2 )
1

4
(b b c c a abc aa b c+ + + + + =  

  ⇒  2 2 2 2 2 2 1

4
b b c c aa + + = , ជ�ន�0ច�� (*)  �យ-ងJន� 

    4 4 4 1 2.
1 1

4 2
ba c+ = − =+  



"�#
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 L�ច�ន' 4 4 4 1

2
ba c+ + =  

�����ទ�(:  �,'27យ0ម�3  ន)ង2បព]នr0ម�3 � 
)a  294 96 190 9027x xx x − +− + − =  

 �ក�ខ��   94 96x≤ ≤ ,  
 �យ-ងMន� 2 2190 902 9 227 ( 5)x xx − + = +− ≥  
 0មQព�ក-�Mន �>'2+K� 95x =  

 vន>Z�fន|Z )0មQពក�0>�, �យ-ងJន� 94 1 96 1
94 96 2

2 2

x x
x x

− + − +− +≤+ − =  

 0មQព�ក-�Mន �>'2+K� 95x =  
 L�ច�ន' 0ម�3 KL�
� Mនh0K�ម�យគ�� គ< 95x =  

)b  2 2 2

3 3 3

1

1

1x y z

y z

y z

x

x

+ + =
+

+ + =

+ =






 

 vន>Z�fន|0មQព� 3 3 3 2 2 23 ( )( )y z xyz x y z x y z xy yz zx x+ + − = + + + + − − −  
 ⇔ 1 3 1(1 )xyz xy yz zx− = − − −  
 ⇔  3xyz xy yz zx= + +  
 �យ-ងMន� 2 2 2 2 2( )1 ( ) x y z xx y z y yz zx= + += + + + ++  
  ⇒  1 1 2( )xy yz zx= + + +  
  ⇒  0xy yz zx+ + =  
  ⇒  3 0xyz =  
 !�
� 0x =   < 0y =   < 0z =  
 + �ប- 0x = ,  

  ⇒  2 2

3 3 1

1

1z

y

y z

y

z

+ =
+ =

+ =





 ⇒   2 22 1yzy z+ + =  

  ⇒  2 0 0 1yz y z=⇔ ⇒ ==  
        <     0 1z y= ⇒ =  
 L�ច�ន' �យ-ងJន� ( ; ; ) (0;0;1),(0;1;0)x y z =  
 �ធC-L�ចOP KL  ច��&' 0y =  ន)ង 0z = , �យ-ងJន� ច���-យប�ន�ទ*�គ<� (( 10; ;00;1), ;0), 
 (0;1;0),(1;0;0) 



�បជ��� ��	 
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 0 >បមក  2បព]នr0ម�3 KL�
�Mនច���-យ� ( ; ; ) (0;0;1),(0;1;0), (1;0;0)x y z = . 
�����ទ�/: 
 +ង  x  �ច�ន�ន0)0e�UកP>ង;P ក��ន' 
  y  �ច�ន�ន2កGមKL�� *បJន KL� *( ,, 8)x y x∈ >ℕ  
 +មប�dប�2បRន, �យ-ង0 �0 Jន2បព]នr0ម�3 1ង�23ម� 

  8 4

9 2

x y

x y

= +
 = −

  

 HញJន 8 9 64 2y y y= − ⇒ =+  
 L�ច�ន' ច�ន�ន0)0e�UកP>ង;P ក�� *ន�!'Mន 8.6 4 52x = + = !ក� 
�����ទ�4: 

)a  27យប9: ក�;� 
2

a b
ab

+ ≥  

 �,យ 0,a b >    ,a b⇒  Mនន]យ 
            2( ) 0a b⇒ ≥−  
            

2
2

a b
a b ab ab⇒ ≥ ⇒ ≥++  ព)� 

 0មQព�ក-�Mន �>'2+K� a b=  
)b  +ម0�dយ1ង��- �យ-ងJន� 

  1 1 2 21 ,2 1 2 ...,1, 2n nx x xx x x≥ + ≥ + ≥+  
 ⇒  1 2 3 1 2 3)(1 )(1 ) ... (1 ) 2 . . ..(1 .n

n nx x x x x x xx + + + ≥+  
 0មQព�ក-�Mន �>'2+K� 1 2 3 ... 1nx x x x= = = = =  
 L�ច�ន' 0ម�3 KL�
�Mនh0K�ម�យគ�� គ< 1 2 3 ... 1nx x x x= = = = =  
�����ទ�?: 
 + �ព�2���3�Kកង ABC  Z )�ជ>�Z )ញ2ជGងKកង AC  oនAងប�ងI-�Jន� �ប�3ន ក�ព��C ,  
 Mនក�ព0�CA , ជ�ន2�CB  ន)ង3�J��0c-នAង AB L�ច �ប. 
 + មtEង�ទ*� 2���3� ABC  Kកង2�ង� A Mន 0ˆ 60B =  !�
� oគ<@&ក�កXf �2�� 

 �3�0ម]ងe Mន2ជGង 10BC cm= , ក�ព0� 3
5 3

2

BC
CA cm= =  

 + �យ-ងJន�  5
2

BC
AB cm= =  (�2ប-ព�+គ] ) 

 * 2កN"ផ�1ង ប0� �ប�3ន KL�ប�ងI-��W-ងគ<�  
  2

1 5 10 50l cmS Rπ π= = × × =  
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 * 2កN"ផ�0 >ប ប0��3ន� 
  2

0 1 2S Rl RS S π π= + = +  
       2( ) 5(10 5) 75R l R cmπ π π= + = + =  
 (KL� 2S គ<�2កN"ផ�J�) 
 * Mp ប0� �ប�3ន� 

  2 3125 3
25 5 3

1 1

3 33
R h cmV π π π− × × ==  

646646646646    
 

���� �ទ�� 
យ�
ព��
�� ង ន�ង���ទ� 
 

�����ទ������ទ������ទ������ទ�����::::    
)a  27យប9: ក�; ច��&'2គប�ច�ន�នគ��Z )ជ:Mន , ,a b c  KL��ផ��ង�� �� 1abc = , �គJន� 

1
1 1 1

a b c

ab a bc b ca c
+ + =

+ + + + + +
 

)b  គ�!��"�"នក�ន#ម�    2 4 10061)(2 1)..(2 1)(2 .(2 1)A + + += + . 
�����ទ������ទ������ទ������ទ�%%%%::::    
 �គ
� , 00a b> >  ន)ង 2 0a b− ≥ . 27យប9: ក�;� 

)a  
2 2

2 2

ba a a a
a

b
b

+ −− + −+ =  

)b  
2 2

2 2

ba a a a
a

b
b

+ −− − −− =  

)c  vនZ�fន|, 0� ��ក�ន#ម� 2 3 2 3

2 2 3 2 2 3
P

+ −= +
+ + − −

 

�����ទ������ទ������ទ������ទ�((((::::    

)a  27យប9: ក�Z )0មQព�  
33 3

2 2

a a bb + 



≥ 


+ , កP>ង�!' , 00a b> >  

)b  �,'27យ0ម�3 �   2 2012 1 02011x x+ + = . 
�����ទ������ទ������ទ������ទ�////::::    

)a  �គMនបន�'�n=�ម�យ0នlAក KL�Mនក�d0�3mm  ន)ងMនទ�ងន�264kg . 
 ច�  ក"ផ�2កN"នបន�'�n=��ន' គ)�� 2m  �,យLAង; ME 0Mp"ន�n=��ន'  

A 
B 

C 

10 cm 

5 cm 

060  
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 �0c-នAង 38 /kg dm . 

)b  �,'27យ2បព]នr0ម�3 � 
2

(1)

2 1
4 (2)

1 1 1
2

xy

y z

z

x

−

 + + =



=


 

�����ទ������ទ������ទ������ទ�4444::::    
 2កGម7មគw�ម�យ MនL�K20ព� កKនlង Mនdង�3� L�ចOP  KL�Mន2កN"ផ�ខ>0OP 275cm

�=-យផ�ប�ក ប )M2�L�K20H�ងព� កKនlង Mន mC 0��0c- 100m . 
 ច� គ�!ផ�20YZ+មកKនlងន�ម�យ� �,យLAង; K20H�ងព� កKនlងទទ��Jនផ� 

20,35 /kg m . 
�����ទ������ទ������ទ������ទ�????::::    
 vងI��2ទYង"នច�>�3�&P យ ABCD  Kចកច�>�3�&P យ�2���3�ប�ន.  1s  ន)ង 2s  គ<
�"ផ�2កN"ន2���3� KL�Mន2ជGងម�យ �J� ប0�ច�>�3�&P យ. 
 ច�  ក"ផ�2កN S  "នច�>�3�&P យ �vន>គមន|"ន 1s  ន)ង 2s . 

ច���-យច���-យច���-យច���-យ    
�����ទ��: 

)a  +ង  
1 1 1

a b c
P

ab a bc b ca c
= + +

+ + + + + +
 

 +មប�dប�� 1abc =  ជ�ន�0ច��ក�ន#ម1ង��- �យ-ងJន� 

  .

. 1

abc a b c
P

ab abc a abc bc b abc ac c
= + +

+ + + + + +
 

     1 1
1

1 1 1 1

ac c c ac

c ac c ac c ac c ac

+ += + + = =
+ + + + + + + +

 (�2&' , , 0a b c ≠ ) 

 L�ច�ន' 1
1 1 1

a b c

ab a bc b ca c
+ + =

+ + + + + +
 ព)� 

�����ទ�%: 
)b  �យ-ងMន� 2 1 1− = , �!'ក�ន#មKL�
� Sច0 �0 �� 

  2 4 10061)(2 1).(2 1)(2 1)( ..2 (2 1)A = − + ++ +  
 �,យព)ន)���ឃ-ញ; ក�ន#មKL�
�Mន�ក��� �ផ�គ>�"នក�ន#មVl 0��OP  �!' 
 �យ-ងSចគ�!Jន�ទrផ�ច>ង�23យគ<� 

  20122 1A = −  
 
 



"�#
�គ�� 
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�����ទ�%: 
 + +ង  x a b a b= + + −   ⇒   20x xx> ⇒ =  

 ព)ន)���ម-��  
2

2 2 4
2

2 2
b

a b
a a

x a
 +=  



−= −


+

 

 
2

2
2

a
x

ba+ −
⇒ =  

 
2

2
2

a a
a b a b

b++ + − = −
⇒  (*)  

 L�ចOP KL    
2

2
2

a
a

ba
a b b

−+ = −− −  (**)  

)a  + យក (*) + (**)  �យ-ងJន�  
2 2

2 2 2
2 2

ba a a a
a

b
b

+ −−+ −= +  

 !�
� 
2 2

2 2

ba a a a
a

b
b

+ −− + −+ =  

 HញJន )a  2�YZJន27យប9: ក�. 

)b  + យក (*) (**)− �យ-ងJន�   
2 2

2 2 2
2 2

ba a a a
a

b
b

+ −−− −= −  

 !�
� 
2 2

2 2

ba a a a
a

b
b

+ −− − −− =  

 HញJន )b  2�YZJន27យប9: ក�. 

)c  vន>Z�fន|, �យ-ងMន�   
3 1 3 1

2 3
2 2 2

3 1 3 1
2 3

2 2 2

 ++ = + =



− − = − =

 

 HញJន� 2 3 2 3 2 3 2 3

3 1 3 12 2 3 2 2 3 2 2
2 2

P
+ − + −= + = +

+ −+ + − − + −
 

       2 3 2 3
2 2

3 3 3 3

 + −= + =  + − 
 

 L�ច�ន' 2P =  
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�����ទ�(: 
)a  �យ-ងMន� 0 00,b a ba > ⇒ + >>  

 qបM;  
33 3

2 2

a a bb + 



≥ 


+ , �យ-ងJន� 

    ( )
2

2 2

2 2 2

a b a b a b
a ab b

+ + +  −   
    
    

+ ≥  

  ⇔  
2

2 2

2
ba a b

a b+ 



+ ≥ 


−  (�2&' 0a b+ > ) 

  ⇔  2 2 2 24 4 4 2a ab b a ab b− + ≥ + +  
  ⇔  2 26 3 03 aba b− + ≥  
  ⇔  2( ) 03 a b ≥−  ព)��ន)ចD 
 HញJន 3 qបM1ង��-ព)� 

 L�ច�ន' 
33 3

2 2

a a bb + 



≥ 


+  ព)� 

)b   2 2012 1 02011x x+ + =  
 ⇔  2 201 11 0201 1xx x+ + + =  
 ⇔  2011 ( 1) 1 0x x x+ + + =  
 ⇔  (2011 1)( 1) 0x x+ + =  
 ⇔  1

2011
x = −   < 1x = −  

 L�ច�ន'  0ម�3 KL�
�Mនh0ព� គ<  1

2011
x = −   < 1x = −  

�����ទ�/: 
)a   ក"ផ�2កN "នបន�'�n=� 

 + ទ�ងន�បន�'�n=�កP>ង 21m  គ<� 
  10 0,03 8 41 20 kg× × × =  
 + "ផ�2កN ប0�បន�'�n=�គ<� 

  2264
11

24
S m= =  

)b  +ម0ម�3 (1) , �យ-ងJន�  
2

1
4

1 1

x y z

 
+ 

 
=+  (3)  

 យក0ម�3 (2)  ជ�ន�0ច�� (3) �យ-ងJន�  
2

2

1 1 1 2 1

x y z xy z

 
=+ + − 

 
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2 2 2 2

1 1 1 2 2 2 2 1

x y z xy yz zx xy z
+ + + + + = −⇔  

  
2 2 2 2

1 2 1 1 1 2
0

x zx z y z yz

  + + + + + =  
   

⇔  

  
22

1 1 1
0

1

x z y z

  + +  
  

⇔


+ =  

  
1 1

1 1
x z

x y z

y z

 = − = = −
 = −


⇔



⇔ , ជ�ន�0ច��0ម�3 (1) �យ-ងJន� 

    1 1 1
2

x x x
+ − =  

  1

2
x⇒ =  ន)ង ,

1 1

2 2
y x z= = −=  

 L�ច�ន' 2បព]នr0ម�3 Mនច���-យ 1 1 1
( ; ; ) ; ;

2 2 2
x y z  = − 

 
 

�����ទ�4: 
 +ង  a  ន)ង b  � mC 0�2ជGង3� H�ងព�  ( )a b>  �យ-ងJន� 

  
2 2 2 2(75 75

4 4 100 25

25 )b b

a b a

a b

b

  −
 


− = − =
⇔

+ = = −
 

 ⇔  14

11

a m

b m

=
 =

 

 L�ច�ន' ផ�20YZKL�ទទ��Jន +មកKនlងន�ម�យ�គ<� 
 + កKនlងទ��:  1 14 14 0,35 68,6P kg= × × =  
 + កKនlងទ�%:  2 11 11 0,35 42,35kgP = × × =  
�����ទ�?: 
  1 2 3 4ssS s s+ += +  
 �យ-ងMន� 1

1
.

2
s AO BM=  ន)ង 4

1
.

2
s CO BM=  

 ⇒  1

4

s AO

s CO
=  (1)  

 �=-យ 2

1
.

2
s DO CN=  ន)ង 4

1
.

2
s BO CN=  

 ⇒  4

2

s BO

s DO
=  (2)  

2s  

1s  

M 
4s  

3s  O 

N 

C 

A 

D 

B 
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 មtEង�ទ*��   AOB COD∆ ∆∼  �យ-ងJន� AO BO

CO DO
=  (3)  

 +ម (1), (2)ន)ង (3) �យ-ងJន�  1 4
4 1 2

4 2

s
s

s
s

s
s

s
⇒ ==  (4)  

 �ធC-L�ចOP KL  �យ-ងJន� 3 1 2s s s=    (5)  
 +ម (4)ន)ង (5) , �យ-ងJន� 
  2

1 2 1 2 1 22 ( )s s sS s s s+ + = +=  

646646646646    
 

���� �ទ�� 
យ�
ព��
�� ង ន�ង���ទ� 
 

�����ទ������ទ������ទ������ទ�����::::    

 គ�!��"�"នក�ន#ម  1 1xy xy
E

x y x y

+ −= +
+ −

, �,យLAង;� 

 4 8. 2 2 2 . 2 2 2x = + + + − +  ន)ង 3 8 2 12 20

3 18 2 27 45
y

− +=
− +

. 

�����ទ������ទ������ទ������ទ�%%%%::::    

)a  �គ
�ប�ច�ន�ន , ,x y z  �ផ��ង�� ��2ពមOP ន�Z�ក�ខ�� �  

2

2

2

2 1 0

2 1 0

2 1 0

x y

y z

z x

+ + =
+ + =
+ + =







 

 គ�!��"�"នក�ន#ម�  2012 2012 2012A x y z+ +=  
)b  ច�  កគ�"នច�ន�នគ�� > <Nទ�ប ( ; )x y  KL��ផ��ង�� ��� 2 2249 250 6033xy yx − − = . 

�����ទ������ទ������ទ������ទ�((((::::    
)a  1x  ន)ង 2x  �h0"ន0ម�3 �  2 22( 1) 2 0m x m mx − + + + =  

 ច� បm� ញ; 1 2x x−  �ច�ន�ន�ថ . 

)b  ច�  ក��"� m  �L-ម��
�2បព]នr0ម�3 �  3 7

2 5 20

x y m

x y

+ =
 + =

 Mនគ�ច���-យZ )ជ:Mន. 

�����ទ������ទ������ទ������ទ�////::::    
 �គ
�3� ABCD  Mន mC 0�2ជGង�0c- a . �UកP>ង3� �ន' �គ0ង�ម�យQគប�ន "ន ងCង�KL�
Mន3��0c- a  �=-យផD)� ប0�o �ក�ព��H�ងប�ន ប0�3� �ន'. 
 ច� គ�!ប )M2�  �ប�I ក�nប AMBNCPDQA KL�0ង�Jន�!' (�ម-� �ប). 
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�����ទ������ទ������ទ������ទ�4444::::        
 �គ
�ក�ន#ម�  2 2 2b c ba cS a d+ + + += , កP>ង�!' 1ad bc− = . 

)a  27យប9: ក�;� 3S ≥  
)b  គ�!��"� ប0�ផ�ប�ក 2 2( )( ) b da c + ++  �ព�LAង; 3S =  

�����ទ������ទ������ទ������ទ�????    
 �គ
�2���3�0មJ� ABC  ក�ព�� A  Mន"ផ�2កN�0c- S . MN  �J�មធ�ម2�YZOP
នAងJ� BC  �=-យO  �ច�ន>ច2ប0ពC"ន MN  ន)ងក�ព0�គ�0�ចញព�ក�ព�� A .  �គប!l យ[ )CO

3�� AB 2�ង� D  ន)ងប!l យ[ )BO 3�� AC 2�ង� E .  
 ច�  ក"ផ�2កN"នច�>�3� ADOE  �vន>គមន|"ន S . 

ច���-យច���-យច���-យច���-យ    
�����ទ��: 
 L�ប�ង �យ-ង2�YZ0� ��ក�ន#ម x  ន)ង y  �ម>ន0)ន.  

  4 8. 2 2 2 . 2 2 2x = + + + − +  

     ( )( )( )2 2 2 2 2 2 2 2 2= + + + − +  

     ( )( )2 2 2 2 2 2.2 2= + − = =  

  3 8 2 12 20

3 18 2 27 45
y

− +=
− +

 

     ( )
( )

2 3 2 2 3 56 2 4 3 2 5 9

89 2 6 3 3 5 3 3 2 2 3 5

− +− += = =
− + − +

 

 +ម�!' �យ-ងJន� 

  
2 2

1 2. 1 2.1 1 93 3
2 2 82 2
3 3

xy xy
E

x y x y

+ −+ −= − = − =
+ − + −

 

�����ទ�%: 

)a  �យ-ងMន� 

2

2

2

2 1 0

2 1 0

2 1 0

x y

y z

z x

+ + =
+ + =
+ + =







 

 ប�កvងwនAងvងw "នបXf 0មQព1ង��-, �យ-ងJន� 
    2 2 22 1) ( 2 1) ( 2 1) 0( y y z z xx + + + + + + + + =  



�បជ��� ��	 
គ�� 
� �ទ���ជ���� ��ប�ប�ន����ព��ក�� ក�ទ�  

 

 

www.highschoolcam.blogspot.com                                  19                                       េរៀបេរៀងេ�យៈ ែកវ សិរ� 

 ( ) ( ) ( )2 2 22 1 2 2 1 01x yx zy z⇒ + + + + + ++ + =  
 2 2 2( 1) ( 1)( 1) 0zx y⇒ + + + + =+  

 
1 0 1

1 0 1

1 0 1

x x

y y

z z

+ = = − 
 + = = − 
 + = = −

⇔



⇒  

 �ញ�ន� 2012 2012 2012( 1 ( 1) ( 3) 1)A + − + −− ==  
)b  �កគ
�នច
ន�នគ���� ��ទ�ប ( , )x y : 

        2 2249 250 6033xy yx − − =  
 2 2 2249 249 6033x y xy y⇔ − − − =  
 ( )( ) 249 ( ) 6033x y x y y x y− + =⇔ + −  
 ( )( 250 ) 3 2011x y x y+ − =⇔ ×  

 3

250 2011

x y

x y

+ =
 − =

⇔


  � �  
2011

250 3

x y

x y

+ =
 − =

 

 11, 8yx =⇔ = −    � �  2003 8,x y= =  
 ��យ ( , )x y �ច
ន�នគ���� ��ទ�ប �យ�ង�នគ
ច
���យ� 

( 11;8), (2003;8), ((11; 2003; 8)8), − − −−  
�
���ទ� : 

).a   ប!" ញ# 1 2x x−  �ច
ន�ន�ថ�� 
 �យ�ង%ន� 2 22( 1) 2 0m x m mx − + + + =   
   2 2( 1) 2 1m m m′∆ = + − − =   
   1 1 1m mx = + − =   ន&ង 2 1 1 2m mx = + + = +   
 �ញ�ន 1 2 2 2x m mx − = − − = −  �ថ� 

).b   �ក�
�� m : 

 �យ�ង%ន� 3 7
15 14 1

2 5
D = = − =   

   7
5 140

20 5x

m
D m= −=   

   3
60 2

2 20y

m
D m== −   

 គ
ច
���យ ( ; ) (5 14 ; 60 2 )0 y mx y m= = −−   
 គ
ច
���យ' &ជ)%ន*�+� 5 140 0m − >  ន&ង60 2 0m− >   
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 ,
-. 28m >  ន&ង 30m <   
 /
ច�ន0  28 30m< <   
�
���ទ�1: 
 គ2,ប� &%3��
ប45 ក
6ប� 
 7ង M  �ប� &%3�45 ក
6ប, �យ�ង%ន� 
  AB AP BP a= = =  (*
�ន�ង:ង�) 
 �យ�ង�ន� ABP∆  �3���*2<ម>ង?,
-. � 060PAB =   
   � 0 0 090 60 30PAD = − =  (ម�
ផA&��ន�ង:ង�ផA&� A ) 
 �ញ�ន� � � 030PAD DP= =   
 ,
-. � 0 030 2408. 8M DP × == =   
 ��យ 0360 2 aπ=   

 /
ច�ន0 2 4

360
2 0

3
4

a
M

aπ π× ==   

�
���ទ�B: 
).a   �យ�ង%ន� 2 2 2 2 2 2( ) (( )( ))ad bc ac bd a b c d+ + = + +−   

 ជ
ន�<  2 2 2 2 21 ( ) ) )1 ( (ac bd aa cd c b db ⇒ + +− += = +   
 Cន�'�DនE' &<មFពក
<�� 
   2 2 2 2 2 2 2 2) ( )( 2 ( )( )b c d a ba c d+ + + ≥ + +   
 ,
-.  2 2 2 2 2 2 2 2(2 )( )a b c d ac bd a ac bb dc d+ + + + ++ ≥ ++ +   
 /
ច�,0 �យ�ង3Hន�I�3�J'*�3KយបL) ក�#� 
   2 2 2 22 ) 3)(( b c da ac bd+ + + ≥+   
 <មម
�នMង 22 1 ( ) 3ac bd ac bd+ + + ≥+   
 7ង   ac bd x+ =  ន&ង 22 1p x x= + +   
 �យ�ង�ន 2 2 2 2 2 2 24(1 ) 4 (1 ) 4 31 1 4p x x xx x xx x= + + = + ++ ++ ++   

     ( )2
2 21 2 3 33 3px x p≥ ⇒= ≥+ ⇒+ ≥+   

 �ញ�ន 3S ≥  ព&� 
)b   <LN <មFព�ក��%ន��037I�� 

   
2 2 2 2

2 1
1 2 0

3

ba d

x x

c

x



 + +

+ = +

= ⇒ = −


  

A B 

C D 

N 

P 

Q 

M 
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 �ព��,0�យ�ង�ន�  

2 2 2 2

1

3
1

a

ac

b c

bd

ad b

d

c



 + = −

+ = +



 − =

  

 7ម<
OយPង���� 2 2 2 2 2 2 1
)( )

4
(

3 3
( ) ( ) 1b c d ad bc ca a bd+ + = − = + =+ +   

 /
ច�ន0 2 2 2 2 2

3
a b c d+ = + =   

 �យ�ង�ន� 2 2 2 2 2 2) ( 2( ) 2b d a c b d ac ba c d+ + = + + + + ++   

       2 1 2
2. 2

3 3 3

 = + − = 
 

  

 /
ច�ន0 2 2 2
( )

3
( )ba dc + + =+   

�
���ទ�Q: 
 �ក�ផR3ក��នច���*2 ADOE : 
 <ង� ||HI CD  �យ�ង�ន� 
  I  ក+D � BD  ( HI  ���មធ.ម BCD∆ ) 
  D  ក+D � AI  ( DO  ���មធ.ម AHI∆ ) 

 ⇒   
3

AB
AD DI IB= = =   

 ច
�,�Iកង�ន D  �T��� AH  3�ង� F  �យ�ង�ន� 

  1

3

FD AD

HB
AFD A

A
H

B
B =∆ ⇒ =∆ ∼   

 ⇒   
1

.2 1 1 12
12 3 2 6.
2

ADOE ADO

AHB

FD AOS S

S S HB AH
×= = = =   

 /
ច�ន0 
6ADOE

S
S =   

646646646646    
 
 
 
 

A 

B C 

D E 

M N 

O 

H 

I 

F 
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���� �ទ�� 
យ�
ព��
�� ង ន�ង���ទ� 
�
���ទ��
���ទ��
���ទ��
���ទ�UUUU::::    

).a   ច
�3KយបL) ក�#�  2 33 2>   

).b   ច
���03Kយ<ម�*��  4 3 2 1
0

2008 2009 2010 2011

x x x x− − − −+ − − =   

).c   ច
���03Kយ3បព>នV<ម�*�� 
5

6

5

x y

y x

x y


− =


 − =

  ច
�W0 0x y> >  X 

�
���ទ��
���ទ��
���ទ��
���ទ�YYYY::::    
).a   �គ-. , ,a b c  ខ�<H[ ព�ម�យ�Tម�យX 

 3KយបL) ក�#  4 4 4( ) ( ) ( )b c b c aa bP c a= − + − + −  ខ�<ព�<
ន.�ន&ចAX 
).b   ច
��កច
ន�នម�យI/�%ន��ខប�នខRង�� abca  ��យ/Mង# 2(5 1)abca c= +  X 

�
���ទ��
���ទ��
���ទ��
���ទ�    ::::    
 �គ-.ក�ន\ម 2 2 2 22y tM x z+ + +=  ច
�W0 , y, zx  ន&ង t  �ច
ន�នគ��ម&នC' &ជ)%នX 
 ច
��ក�
���
ចប
ផ���ន M  ន&ងប+D �
��3�J'H[ �ន , ,x y z  ន&ង t  ��យ/Mង#� 
  2 2 2 21yx t− + =  ន&ង 2 2 23 4 101x y z+ + =  X 
�
���ទ��
���ទ��
���ទ��
���ទ�1111::::    
 �គ-. ,a b  ន&ងc  ��!: <�3ជ]ង�ប<�3���*2ម�យX 3KយបL) ក�#� 
  2( ) 4( )3( ) aab bc b c ab bc cca a≤ + + < + ++ +   
�
���ទ��
���ទ��
���ទ��
���ទ�BBBB::::    
 *��ម�យ%ន3ជ]ង�!: <��<^�1 _ក73បI'ងX 7មច
ន�ច3ប<ព:�នCង5��3ទJង*�� �គគ
<
ប,R ��ច�>�ម�យX ច
�គ2,ផ�ប
ក*���នច
!យព�ក
ព
��
ងប�ន�ប<�*�� �Tប,R ��ច�>�X 
�
���ទ��
���ទ��
���ទ��
���ទ�QQQQ::::    

 ច
��ក��ខខRង�_ក7�ប<�ក�ន\ម�  
2012

3 32

4 3

a aa
x

a a

 − + −−
 = −
 + −
 

 X 

ច
���យច
���យច
���យច
���យ    
�
���ទ�U: 

).a   �យ�ង%ន� 2 3 2 2 3 323 (3 () )2>> ⇒    (1)   
   9 6 3 3 3 22 2 (2 () )2> >⇒   (2)  
 7ម (1)  ន&ង (2) :  2 2 3 2 2 3)(3 3(2 ) 2> ⇒ >  ព&� 
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).b   ��03Kយ<ម�*�� 

  4 3 2 1
0

2008 2009 2010 2011

x x x x− − − −+ − − =   

 ⇔   4 3 2 1
1 1 1 1 0

2008 2009 2010 2011

x x x x− − − −   − + − − − − − =   
   

  

 ⇔   2012 2012 2012 2012
0

2008 2009 2010 2011

x x x x− − − −+ − − =   

 ⇔   ( ) 1 1 1 1
2012 0

2008 2009 2010 2011
x  − + − − = 

 
  

 ⇔   2012 0 2012x x− = =⇒   
).c   ��03Kយ3បព>នV<ម�*�� 

  
5

6
(1)

5 (2)

x y

x

x

y

y

− =


− =





  

 ជ
ន�< 5x y= +  ច
�ក[�ង<ម�*� (1)  �យ�ង�ន� 
  2 2( 5) .36 ( 5).97y yy y + = ++    
 ⇔   2 2125 92 00 0 5 36 05y yyy+ − = ⇔ + − =   
  225 144 169 13∆ = + = =   
  1 4y =  (យក) 
  2 9y = −  (ម&នយក) 
 /
ច�ន0 គ
ច
���យ�ន3បព>នV<ម�*�គ�� ( 9, 4)x y= =   
�
���ទ�Y: 

).a  �យ�ង%ន� ( ) ( )a b b c c a− = − − − − , ជ
ន�<ច
�ក�ន\មI/�-. �យ�ង�ន� 
   4 4 4 4( ) ( ) ( ) ( )b c b c a c b c ca c aP = − + − − − − −   
          4 4 4 4( )(a c ) ( )( )cb c a b c+ − −= − −   
 ប
IបកបនD�ទ`� �យ�ង�ន� 
   2 2 2( )( )(a c)(a )b cP a b ab b cac cb + + + += +− − −   
       2 2 21

( )( ) ( ) (( )( ) )
2

a b b c a c a b b c c a+ + = − − + +− +    

 ��យ , ,a b c  ខ�<H[ ព�ម�យ�Tម�យ, �យ�ង�ញ�ន P  ខ�<ព�<
ន.�ន&ចAX 
).b   �កច
ន�នម�យI/�%ន��ខប�នខRង�� 

 7មប
Oប� 2(5 1)abca c= +   
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 �យ�ង�ន� 21000 100 10 025 1 1a b c ca c+ + + = + +   
 ⇔    2100(10 ) 25 1a b a c+ + +=   
 ⇔    ( )2

210 ( ) 10 51 aa b c+ =+ +   
 ⇔    10 10 5a b c+ =  ន&ង 1a =   
 ⇔    2 10c b= +  ⇔  2 40 4c b= +   
 �/�មa��ន c  �*��3�ក/��037I� 6 8b c= ⇒ =   
 /
ច�ន0 ច
ន�នI/�3�J'�កគ�� 1681abca =   
�
���ទ� : 

).a   �ក�
���
ចប
ផ���ន M  ន&ង�
�� , ,x y z  ន&ង t : 
  �យ�ង%ន� 2 2 2 21 (1)yx t− + =   ន&ង  2 2 23 4 101x y z+ + =   (2)  
 ប
កCងbនMងCងb�ន (1)  ន&ង (2)  �យ�ង�ន� 
   2 2 2 22 ) 1 22( 2y z tx + + + =   

  ⇔   
2

2 2 2 22 1
2

6y z t
t

x + + + = +   

  ⇔   
2

61
2

t
M = +   

 �/�មa�-. M  �
ចប
ផ����037I� 0 61t M= ⇒ =   
 �ប� 0t =  �យ�ង�ន� 
   2 2 ( )( )21 73x x yy x y− +⇔ =− = ×   
  ⇔   3x y− =  ន&ង 7x y+ =  5, 2yx⇔ = =   
 �c�យ  2 2 2101 3 101 25 64 44 12x y zz = − − = − − = ⇒ =   
 /
ច�ន0 2 45, ,y zx = ==  ន&ង 0t =   
�
���ទ�1: 
 3KយបL) ក�#� 2( ) 4( )3( ) aab bc b c ab bc cca a≤ + + < + ++ +     
 �យ�ង%ន� 2 2 2( ) 0 2a b a b ab≥ ⇒ + ≥−    (1)   
   2 2 2( ) 0 2b c b c bc≥ ⇒ + ≥−    (2)   
   2 2 2( ) 0 2a c a c ac≥ ⇒ + ≥−   (3)   
 ប
កCងbនMងCងb�ន (1), (2)  ន&ង (3)  �យ�ង�ន� 
   2 2 2ab bc ca a b c≤ + ++ +    (4)   
 ប
កCងb�
ងព���ន (4)  នMង 2 2 2ab bc ca+ +  �យ�ង�ន� 
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  23( ) ( )ab ca bbc a c+ ≤ + ++   (5)   
 មdeង�ទ`� 7ម' &<មFពក[�ង3���*2�យ�ង�ន� 

  

2

2

2

(6)

(7)

(8)

ab ac

ac bc ca b c

b c a a

ac b b ba cb

⇒ + >

 + >+ >
 + > 


 + >+ >



  

 ប
កCងbនMងCងb�ន (6), (7), (8) �យ�ង�ន� 
  2 2 2 2( )a ab bcb c ca< ++ ++   (9)   
 ប
កCងb�
ងព���ន (9)  នMង 2( )ab bc ca+ + �យ�ង�ន� 
  2 4() )( aa b cc b b ca< + ++ +   (10)   
 7ម (5)  ន&ង (10)  �យ�ង�ន� 
  2( ) 4( )3( ) aab bc b c ab bc cca a≤ + + < + ++ +  ព&� 
�
���ទ�B: 
 គ2,ផ�ប
ក*���នច
!យព�ក
ព
��
ងប�ន�ន*���Tប,R ��ច�>�� 
  7ង ,', ' 'A B C  ន&ង 'D  �ច
�,�Iកង�ន , ,A B C  ន&ង D  ���ប,R ��ច�>�X 
 �យ�ង�ន� 2 2 2 2M A A B B C C D D′ ′ ′ ′+ + +=   
 �យ�ង%ន� A AO C C AO A C C′ ′ ′ ′≅∆ ∆ ⇒ =   
   B BO C C BO B D D′ ′ ′ ′≅∆ ∆ ⇒ =   
 ⇒    2 22( )M A BA B′ ′= +   
 មdeង�ទ`� A AO B O AB O B B′ ′ ′ ′≅∆ ∆ ⇒ =   
 ⇒    2 22( )M A OA A′ ′= +   
 ��យ A AO′∆  Iកង3�ង� A′  �យ�ង�ន�  2 2 2A A AA O O′ ′+ =   

 I� 2 2 21 1
1

(2. )
2

2AO AOAC= = + = ⇒ =   

 /
ច�,0 ( )2 2 22 2. 1A A OM A AO′ ′+ = ==   
 
 
 
 
 
 

A B 

C D 

A’ 

C’ 

D’ 

B’ 

O 
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�
���ទ�Q: 

 �ក��ខខRង�_ក7�ប<�ក�ន\ម 
2012

3 32

4 3

a aa
x

a a

 − + −−
 = −
 + −
 

  

 �យ�ង/Mង# ច
ន�នC' &ជ)%នម&នfច<g&��h�3*មOe i�*��គ
�ន�ទ, �,0�យ�ង�ន� 
  3 0a − ≥  ន&ង 3 0a− ≥  �ញ�ន 3a =   � � 3a = ±   
 ��យFគIបង 3 0a− ≠  ,
-. 3a ≠  ,
-. 3a = −   

 �ញ�ន 
2012

2012( 2)( 3)

4
6

3
x

− − =  −
=


  

 �c�យ�យ�ង<�ង5��ឃ�ញ# 3គប�<:>យគ�2�ច
ន�នគ��' &ជ)%ន�ន3គប�ច
ន�នI/�បkAប���យ 
 ��ខច�ង���ខ6  I�ង%ន��ខខRង�_ក7�<^�នMង6X 
 ��យ 20126x =  �,0�ញ�ន ��ខខRង�_ក7�ប<�lគ���ខ6X 
 /
ច�ន0  ��ខខRង�_ក7�ប<� x  គ���ខ6X 

646646646646 
 

���� �ទ�� 
យ�
ព��
�� ង ន�ង���ទ� 
�
���ទ��
���ទ��
���ទ��
���ទ�UUUU::::    

).a   �គ-. 1
4x

x
+ =  X ច
�ក
2�� 3

3

1
x

x
+   

).b   ច
��ក��ខច�ង�3*យ�នផ�ប
ក 2 20 201 2011202 201 2011+ + +   
�
���ទ��
���ទ��
���ទ��
���ទ�YYYY::::    
 ច
�គ2,�
���នក�ន\មPង�3*ម� 

).a   3 2 2 32 2010.2011 2010 .201101 101 20− − +   
).b   5 2 3 2402 (403 2.403403 3.403 4)+ +− +   

�
���ទ��
���ទ��
���ទ��
���ទ�    ::::    
 ប��<%[ ក��ន<��,� �%[ ក�# ,ង%នfយ�បe�,̂ន? ,ង�ម��ម�ខប��<�,0�
ងម&ន�ព�ច&�D 
�c�យ�ឆo�យ#� ខp� 
q<�Po 
ង+<� �3W0fយ�បចA�បaន[�ប<�ខp� 
�<^�/���Tប�/ង �នfយ��ប<�ខp� 

�ព�ប�r[ 
�ទ`� /កនMងប�/ង�នfយ��ប<�ខp� 
*�ព�ប�r[ 
ម�នX �c�យបនD# �ប��6កគ&��ឃ�ញ�ទ�ប
Kក<មនMង/Mងfយ��ប<�ខp� 
X   ���,� ��,0%នfយ�បe�,̂ន? 
�
���ទ��
���ទ��
���ទ��
���ទ�1111::::    
 sប%# a  ន&ងb  �t<�
ងព���ប<�<ម�*� 2 1 0pxx + + =  �c�យ c  ន&/ d  �t< 
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�
ងព���ប<�<ម�*� 2 1 0qxx + + = X 
 ច
�3KយបL) ក�ទ
,ក�ទ
នង�  2 2( )( )( )( )a c b c a d b d q p− + + = −− X 
�
���ទ��
���ទ��
���ទ��
���ទ�BBBB    

).a   �គ-. , ,a b c  �ប�ច
ន�ន�ផ?ងH[ �ផRuង4R ��� 0
a b c

b c c a a b
+ + =

− − −
  

 3KយបL) ក�#�  
2 2 2

0
( ) ( ) ( )

a b c

b c c a a b
+ + =

− − −
  

).b   �កច
ន�នគ��q  I/��ផRuង4R ��� 2 4

7 13 5

q< <  X 

�
���ទ��
���ទ��
���ទ��
���ទ�QQQQ::::    
 �គ-.ច���*2W[ យ ABC ( || )AB CD X   7ងO  �ច
ន�ច3ប<ព:�ប<�Cង5��3ទJង AC   

ន&ង BD X  3KយបL) ក�# 1

2OAB OCD ABCDS SS+ ≥ X 

ច
���យច
���យច
���យច
���យ    
�
���ទ�U: 

).a   ក
2�� 3
3

1
x

x
+ : 

 �យ�ង%ន� 1
4x

x
+ =   

 �យ�ង�ន� 
2

2 2
2

2 4 2 14
1 1

x x
x x

 = + 


= −


+ − =   

 ,
-.  3 2
3 2

1 1 1 1
14.4 4 52x x x x

x x x x
    = + − + = − =    
    

+ +   

 /
ច�ន0 3
3

1
52x

x
=+   

)b   �ក��ខច�ង�3*យ�នផ�ប
ក� 2 20 201 201120 201 20112S + + +=   
 �យ�ង<�ង5��ឃ�ញ#� 
 +  22  បkAប���យ��ខច�ងគ���ខ 4   
 +  2020  បkAប���យ��ខច�ងគ���ខ0   
 +  201201  បkAប���យ��ខច�ងគ���ខ1  
 +  20112011  បkAប���យ��ខច�ងគ���ខ1  
 /
ច�ន0 ��ខច�ង�3*យ�ប<�ផ�ប
ក S គ� 4 0 1 1 6+ + + =   
�
���ទ�Y: 
 គ2,�
���នក�ន\ម� 
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).a   3 2 2 32010.2011 20120 0 .211 011 2010A − − +=   
 2 2(2011 2010) 2010 (2010 2011011 )2A = − + −   
 2 22010 (2011 2010)(2011 22 001 10) 0211 4A − = − + ==   
/
ច�ន0 4021A =   

).b   5 2 3 2402 (403 2.403 3.403 4)405B − + + +=   
 5 2 3 2(403 1) (403 2.403 3.403 4)403B − − + + +=   
 5 2 3 2(403 2.403 1)(403 2.403 3.403 4)403B = − − + + + +   
 ( 5.403 4) 2011B = − − + =   
/
ច�ន0 2011B =   
�
���ទ� : 
 �កfយ��ប<�,� �%[ ក��,0 
 7ង y  �fយ��ប<�,� ��,0 I/� 0y >   
 7មប
Oប� �យ�ង�ន<ម�*�� 3( 3) 3( 3) 18y y y y= + ⇔− − =   
 /
ច�ន0 ,� ��,0%នfយ�18 r[ 
 
�
���ទ�1: 
 3KយបL) ក�ទ
,ក�ទ
នង� 2 2( )( )( )( )a c b c a d b d q p− + + = −−   

 7ម3ទM<D�បទI'.�, �យ�ង�ន� 
1

a b p

ab

+ = −
 =

 ន&ង 
1

c d q

cd

+ = −
 =

  

 �យ�ង%ន� 2 2( )( )( )( ) ( ) ( )a c b c a d b d ab c a b c ab d a b d   − − + + = − + + − + +      
   2 2)(1( )1 c dp dc p− += + +        
   2 2 2 2 2 2 2) ((1 )c c d p c d cd c d pd cd dp= − + + + + − + − −   
   [ ]2 2 2 2 2( ( )(1 )2) ( )d p c d pc c d cd p= − − −+ + + = + −   
   2 2q p−  ព&� 
 /
ច�ន0 2 2( )( )( )( )a c b c a d b d q p− + + = −−   
�
���ទ�B: 

).a   3KយបL) ក�#� 
2 2 2

0
( ) ( ) ( )

a b c
P

b c c a a b
= + + =

− − −
  

 7មប
Oប��យ�ង�ញ�ន�  1 1 1
0

a b c

b c c a a b b c c a a b
  + + + + =  − − − − − −  

  

 �យ�ងគ�2ព,o � ��ច<3មv��T �យ�ង�ន� 
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  0
( )( ) ( )( ) ( )( )

a b b c c a
P

b c c a c a a b a b b c

+ + ++ + + =
− − − − − −

  

 ��យ 
( )( ) ( )( ) ( )( )

a b b c c a

b c c a c a a b a b b c

+ + ++ + =
− − − − − −

  

  ( )( ) ( )( ) ( )( )
0

( )( )( )

a b a b b c b c c a c a

a b b c c a

+ − + + − + + − =
− − −

  

 7ម�,0 �ញ�ន 0P =  ព&� 

 /
ច�ន0 
2 2 2

0
( ) ( ) ( )

a b c

b c c a a b
+ + =

− − −
  

).b   �កច
ន�នគ��q  I/��ផRuង4R ��� 2 4

7 13 5

q< <   

 �យ�ង%ន� 2 26 5
3

7 13 7 7

q
q< > = +⇔   

 �c�យ  4 52 2
10

13 5 5 5

q
q <⇔< = +   

 �ញ�ន  5 2
3 10

7 5
q+ < < +   

 ��យ q  �ច
ន�នគ���យ�ង�ន�  5, 6, 7, 8, 14, 9, 0q =   
 Kក�aងជ
ន�<ច
� �យ�ង�ឃ�ញ#ប+D �
�� q  ន�ម�យwPង���ប
�ពញ�កxខ2y 3បzន 
 /
ច�ន0 { }5, 6, 7, 8, 14, 9, 0q =   
�
���ទ�Q: 

 3KយបL) ក�#�  1

2OAB OCD ABCDS SS+ ≥  

 <ង� ; ( ; )BD CK BD H K BDAH ⊥ ⊥ ∈   

 �យ�ង�ន� 1 1
.OD. . .

2 2OAD OBCS AHS CK OB   
   
   

=   

     1 1
. . .

2 2
AH OB CK OD   =    

   
  

     .OAB OCDS S=   
 �យ�ង%ន� 2( ) 0OAB OCDSS − ≥   
 ⇒   2) 4 . 4 .( OAB OCD OAB OCD OAB OCDS S S SS S− + ≥   
 ⇒   2( ) 4 .OAB OCD OAB OCDS S S S+ ≥   
 ⇒   2( ) 4 .OAB OCD OAD OBCS S S S+ ≥   
 ABCD  �ច���*2W[ យ OAD OBCS S⇒ =   
 /
ច�,0 2 2( ) ( )OAB OCD OAD OBCS S SS + ≥ +  

A B 

C D 

O 

H 

K 
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 ⇒   OAB OCD OAD OBCS S S S+ ≥ +   
 ⇒   ) ( ) ( ) ( )( OAB OCD OAB OCD OAD OBC OAB OCDS S S SS S S S+ + + ≥ + + +   
 ⇒   2( )OAB OCD ABCDS SS + ≥   
 ⇒   1

2OAB OCD ABCDS SS+ ≥  ព&�  

646646646646 
 

���� �ទ�� 
យ�
ព��
�� ង ន�ង���ទ� 
�
���ទ��
���ទ��
���ទ��
���ទ�UUUU::::    

).a   �គ-.Cន�គមនE  ( )20123 12 31( )f x x x= + −   
 គ2, ( )f a  ��យ/Mង# 3 316 8 5 16 8 5a − + +=   

).b   �កប+D t<�ច
ន�នគ���ប<�<ម�*��  2 2)5 7( 2 )(x xy y x y+ + = +   
�
���ទ��
���ទ��
���ទ��
���ទ�YYYY::::    

).a   ��03Kយ<ម�*�� 2 3 2 2xx x x x− += −   

).b   ��03Kយ3បព>នV<ម�*��  
2

1 1 1
2

2 1
4

x y z

xy z

 + + =


 − =


  

�
���ទ��
���ទ��
���ទ��
���ទ�    ::::    
).a   �ក�ក�ន\មPង�3*ម�ផ�គ�2ក7D � 

  3 3 3(2011 20(2010 20 12 ) (2012 201 )1 ) 01 z x yz xP y + − + −= −   
).b   �គ-. , ,x y z  �ប+D ច
ន�នព&�' &ជ)%ន�ផRuង4R �� 1xyz =  X 

 �ក�
��ធ
ប
ផ���នក�ន\ម�  
3 3 3 3 33

1

1

1

1 1

1
A

yx zy xz+ + +
+

+ +
+

+
= X 

�
���ទ��
���ទ��
���ទ��
���ទ�1111::::    
 �គ-.3���*2 ABC  Iកង<ម��3�ង� A , �ម/dន AD X ច
ន�ច M  ច�>��h���Cង5��
AD X 7ង N  ន&ង P  ��`ងH[ �ច
�,�Iកង�ប<�ច
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).a   �យ�ង�ន� 3 316 8 5 16 8 5a − + +=   
  ⇒   ( )( ) ( )3 3 3332 3 5 16 8 5 . 16 8 5 16 8 516 8a = + − + +− +   

  ⇒   3 3 332 3.( 4). 32 12 12 32 0a a aa a a= + − ⇒ = − ⇒ + − =  
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⇒
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ក�ន]ម^ង�(-ម� 

).a  (4

(

7 2)(6 9 2)(8 11 2)...(2010 2013 2)

8 2)(7 10 2)(9 12 2)...(2009 2012 2)5

× + × + × + × +
× + × + × + × +

  

).b   
2

2 2

20092008

2009200 20092009 27 + −
  

���	
ទ����	
ទ����	
ទ����	
ទ�....::::    
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 )ង y 1ច%ន&នRO %�,ម�ខF�*4យ�មP�ក�9I6ន�ង 2

3
�នផ*ប�ក4យ��QP  ន�ងFមPន 

 �យ6ង:ន9ម$(
�  ( )2
6

3 2

x
x y y x y

  + = + + − +  
  

 

   ( ) 3
3 2 2 6

2

x
x y y + = + − 

 
 

   3 3 3 4 12 12x y x y y+ = + − =⇒  
 ��ច�ន0 កO�ង12RO %�,ម�ខ�ទ#� 4យ�មP�ក�9I6ន�ង 2

3
�នផ*ប�ក4យ��QP  ន�ងFមPន  □  

VI. (��ព�ន
�) 
 កO�ង ABE∆ ⊥ ន�ង BCF∆ ⊥ Fកង��ង+ A ន�ង B �
#ងZO 3ន� 
  2AB BC= =  (�ជTង(�
 ABCD ) 
  BE BF a= =  (�ជTង��$�(29មSងK BEF ) 
 ABE BCE⇒ ∆ ∆≃  (a�$.ជ) 
 C �:ក� AE FC=  
 �យ6ង:ន 2 ; 2DFDE AD AE x DC FC x= −= − =− −=  
 DE DF⇒ =  
 កO�ង DEF∆ ⊥ 3ន DE DF=  �G0o1��$�(2Fកង9ម:� 
 �យ6ង:ន 2 2 2 22 2(2 )EF aDE x= ⇒ = −   (1)  
 �<6យកO�ង ABE∆ ⊥ , )ម�ទ�9;$បទព$)គS
� 
  2 2 2 2 2 2 22 4BE aAB AE x x+ ⇒ + == = +  (2)  
 )ម (1) ន�ង (2) , �យ6ង:ន� 
  2 2 242 ) 8 4 0(2 x xx x= + ⇔ − + =−  
 3ន 16 4 12′∆ = − = ,  
 cញ:នp9c%ងព$
 1 ( 4) 12 4 12x = − − − = −   
                   ន�ង 2 12 4( 24) 12x = = +− + >−  (�W*) 
 ច%�k0 1 124x x = −=  �យ6ង:ន� ( )2

2 2 4 4 12 4xa = + = − +  

  2 16 12 4 16 3 32 16 3a = + + − = − ( )2

8 3 1= −  
 ( )2 2 3 1a⇒ = − Xក)�បFCង 
 ��ច�ន0  ( )2 2 3 1a = − Xក)�បFCង      □  
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VII. (��ព�ន
�) 
 )ង a ន�ង b 1ប�8; យ ន�ងទទ�ង�
#ងZO 
ប9+ច���(2Fកង��ច 
 A ន�ង B 1ប�8; យ ន�ងទទ�ង
ប9+ច���(2Fកងធ% 
 )មប%^ប+ ន�ង)ម
�បF�*AB �យ6ង:ន� 
  28ab cm= , 2 ,A a b= + ន�ង 2B b= �<6យ 5AB ab=  
 2(2 )( 2 52 ) 5 4a b b ab ab b ab+⇒ ⇔= =+  
 2 2 8

2 4
2 2

ab
ab

b b⇔ = ⇔ = = = 2b cm⇒ =  

 G%AB 8
4

2
a cm= =  

 �យ6ង:ន ប
 �3��ច���(2Fកងធ%គf� 
  2( ) 2(2 2 ) 2(2 3 ) 2(8 6) 28P A B a b b a b cm= + = + + = + = + =  
 ��ច�ន0 ប
 �3��ច���(2Fកងធ%គf 28cm       □  
 
Big thank to Bro. Soun SovathanaBro. Soun SovathanaBro. Soun SovathanaBro. Soun Sovathana  for solution to exercise Number II, V, VI, and VII. 
  

េធ�ើចំេលើយចប់េ'ៃថ*ទី២៤/៤/២០១៣.... 
 

�����៌ែ�	
ែំ�	 ����ំេ���� ��ៃ����ែ�������់
����
ែ� �!  
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���� �ទ��� 
យ�
ព� �
�� ង 
���� ��ប�ងទ�� �ង�ប
ទ��� � ���� (���� �ទ��) 

�������� ��	
េ�
���េ����៉��� ����េ�� !!! 
I. (��ព�ន
�) ��យម�ន��ប63P 9�$នគ���*ខច�
��ប!ប�ធ#ប��ម��*ខ'ង��(ម� 
 �.  3 52, 4, 64 
 �.  30 20 103,2 , 10  
 �.  3 45, 3, 8  
II. (��ព�ន
�) �គAB 2 2 1x x−− = 5 គ2G� 
 �. 4 4x x−+   �. 2 2x x−+   �. 8 8x x−−  
III.(�-ព�ន
�) �. `ប3�ច%ន&នគ�+ a ន�ង b ប%�ពញ*កqខ2r  2 2 13a b+ =  ន�ង 3 3 19a b+ = 5 
 
ក��ម� a b+ 5 
 �. 
កគ�ច�ម�6យc%ងa9+�ន ( , )x y F�*1ច%ន&នគ�+C �ជE3ន �<6យប%�ពញ*កqខ2r AB9ម$(
  
 3 6 4 5 0xy x y− − + = . 
 �. 
កគ�ច�ម�6យc%ងa9+�ន ( , )x y F�*1ច%ន&នគ�+C �ជE3ន �<6យប%�ពញ*កqខ2r AB9ម$(
 
 2 22 4 8 0, 0, 0x x y yxy− − − − = ≥ ≥ . 
IV.(�-ព�ន
�) `ប3� 0 a b< <  ន�ង 1a b+ =  5 ��6 

 �. 1

2
 ធ%1ង pកs��ច1ង 2ab  

 �. 2ab  ធ%1ង pកs��ច1ង 2 2a b+  
 �. b  ធ%1ង pកs��ច1ង 2 2a b+  
 t. 2 2a b+  ធ%1ង pកs��ច1ង 3 3a b+  
V. (��ព�ន
�) )ម
�ប'ងu; %គ2G�ក[�ផ
��$�(2  
 AGC 1aន�គមន=�ន a  ន�ង b 5 
 
 
VI.(��ព�ន
�) �គAB��$�(2 ABC 3ន�ម�vន ,AD BE ន�ង CF 5  

 បUw ញ� 4
( )

3
AB BC CA AD BE CF+ + < + +   

A  

C  B  

G  

b  

b  

a  

a  
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ចំេលើយសំ	ប់ៃថ�ទី ០៣/០៤/២០១៣ 
I. (��ព�ន
�) ��ប!ប�ធ#ប�%�*�*ខ'ង��(ម� 

�.   3 52, 4, 64 

��យ 
2 6

3 51 2 63 53 54 2 2 6, , 42 2 22 = = == =  

�យ6ង�ឃ6ញ�� 2 6
1

3 5
< <  

��ច�ន0 3 54 2 64< <         □  
�.  30 20 103,2 ,10  
�យ6ង4ច9
�9
:ន� 
 30 3 10 10(2 )2 8= =  
 20 2 10 10(3 )3 9==  
 1010  
�យ6ង�ឃ6ញ� 8 9 10< <  
��ច�ន0 30 20 1032 10< <         □  

 �.  3 45, 3, 8  
 )ង 3 4,5, 83x y z= = =  
  12 12 43 625( 5) 5x = = =  
  12 12 6( 33 29) 7y = = =  
  12 12 34( 8) 8 512z = = =  
 �យ6ង:ន 12 12 12xz y< <  �<6យ 0 00, ,y zx > >>  
 G%AB  z x y< <  
 ��ច�ន0 34 8 35< <         □  
II. (��ព�ន
�) 
 �. គ2G 4 4x x−+  
 �យ6ង3ន� 2 2 1x x−− =  
 �យ6ង:ន� 2 2 2(2 22 ) 1 2 2 1x x x x− −− = ⇔ − + =  
   2 24 2 34 2x x x x− −+ = + =  
 ��ច�ន0  4 4 3x x−+ =         □  
 �. គ2G 2 2x x−+  
 �យ6ង3ន� 2 2 22 ) 2( 2 3 2 522x x x x− −+ = + = + =+  
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 ��យ 2 2 0x x−+ >  G%AB 2 2 5x x−+ =  
 ��ច�ន0 2 2 5x x−+ =         □  
 �. គ2G 8 8x x−−  
 ��យ 3 38 2 28x x x x− −+ = −  

2 22 )(2 22. 2 )(2x x x x x x− − −= +− +  
1.(3 1) 4= + =  

 ��ច�ន0 8 8 4x x−− =         □  
III. (�-ព�ន
�)  
 �. 2 2 2( ) 2 13b a ba ab+ = + − =  ន�ង 3 3 3( ) 3 ( ) 19a b a b ab a b+ = + − + =  
 យក a b k+ =  �យ6ង:ន� 
  2 2 13abk − =  ( )i  
  3 3 19abkk − =  ( )ii  
 ��យយក ( )) 3 ( 2ki ii× − × , �យ6ង:ន 
  3 39 38 0kk − + =  
  1 153 1 153

( 1)( )( ) 0
2 2

k k k
− +− + + =  

 ��ច�ន0 1 153
1,

2
k k

− ±= =  

 ��យ a  ន�ង b 1ច%ន&នគ�+�G0 a b+ ��\CF�1ច%ន&នគ�+F�
5 
 ��ច�ន0 1a b+ =          □  
 �. 3 6 4 5 0 (3 4)( 2) 3xy x y x y⇒− − + = − − =  
 ��យ x ន�ង y 1ច%ន&នគ�+C �ជE3ន �យ6ង:ន� 3 4x − ន�ង 2y − កs1ច%ន&នគ�+F�
5 ���ចO0 
  (1,3)(3 4, 2) (3,1), ( 3, 1),, ( 1, 3)x y− − = − − −−  
  3 4 1x − ≥ −  ន�ង 2 1y − ≥ −  
 �យ6ង:ន (3 4, 2) (3,1),(1,3)x y− − =  
 បP�Fន; x ម�នFមន1ច%ន&នគ�+c%ងព$
ក
2$  
 ��ច�ន0 ម�ន3នគ�ច%�*6យC �ជE3ន ( , )x y       □  
 �. 2 2 2 22 4 8 ( ( 51)0 2)x y xyx y− − − − = ⇒ − + =−  
 ( 3)( 1) 5x y x y− − + + =⇒  
 ��យ x ន�ង y គf1ច%ន&នគ�+C �ជE3នG%AB 3x y− − ន�ង 1x y+ + 1ច%ន&នគ�+ 
 1 1 1 31x y ≥ + ++ =+  
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 ���ចO0  ( 3, 1) (1,5)x y x y− − + + =  
 �យ6ង:ន ( , ) (4,0)x y =         □  
IV. (�-ព�ន
�) ច%�k0 0 a b< < , ��យ 2a b ab+ > , 
 �យ6ង:ន  2( ) 4aa b b+ > 5 �<6យ��យ 0 a b< <  ន�ង 1a b+ =  

 �យ6ង:ន  1
0 1

2
a b< < < <  

 �. 
2( ) 1 1

2
2 2 2

a b
ab < = ⇒

+ ធ%1ង 2ab  

 �. 2 2 2 2 22 ( ) 20b ab a b b aba a+ − = − ⇒ + >>  
 2ab⇒  ��ច1ង 2 2a b+  

 �. 2 2 2 2 2) (1 ) ( (1 ) 2( )b a a a ab a a+ = − − + − = −− 1
2 ( ) 0

2
a a= − >  

 b⇒  ធ%1ង 2 2a b+  
 t. 2 30 1a b a a⇒< < >< ន�ង 2 3b b>  
 2 2ba⇒ + ធ%1ង 3 3a b+         □  
V. (��ព�ន
�) គ2G�ក[�ផ
��$�(2 AGC 1aន�គមន=�ន a ន�ង b 5 
 
 
 
 
 
 

 
 
 
 
 កO�ង BAF∆ ន�ង BCE∆ �យ6ង3ន 

  090

AB BC b

BF BE a

ABF CBE BAF BCE

= = 

∠ = ∠ 

= = 

= ⇒ ∆ ≅ ∆  

 C �:ក , BCECE A B FF A∠= = ∠  
 កO�ង AGC∆ �យ6ង3ន 

A  

C  B  

G  

b  

b  

a  

a  

D  

E  

F  H

K  
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  GAC BAC BAF∠ = ∠ − ∠  
  GCA BCA BCG∠ = ∠ − ∠  
 F� ,BCE BAF BCA BAC∠ = ∠ ∠ = ∠  
 �យ6ង:ន GCA GAC∠ = ∠  
 G%AB AGC∆ 1��$�(29ម:� 
 C �:ក , GGC GA E GF= =  
 )ម G �គគ�9 , ,BC GK ABG ACH GD⊥ ⊥ ⊥  

  BH EG BC
BH

BC

E

GC GC

G×= =⇒  

  BK GF AB
BK

AB

G

AG AG

F×= =⇒  

 ��យ  , ,GE GGC GA F AB BC= ==  
 �យ6ង:ន BH BK=  
&ច)ង BH BK GH GK x= = = =  

 �<6យ  GH EB

HC BC
=  

   x a ab
x

b x b a b
⇒= =

− +
 

   2AGC ABC GBCS S S= −  

           
2 2 22

1
2 2 2

b b a b b a
xb

a b a b

−   = − = − =   + +   
    □  

VI. (��ព�ន
�) បUw ញ� 4
( )

3
AB BC CA AD BE CF+ + > + +  

 C �ធ$ទ$ម&យ� 
 យក G 1ទ$�បជ�%ទម/ន+�ន��$�(2 ABC , �យ6ង:ន� 

  2

3
AG AD=  

  2

3
BG BE=  

  2

3
CG CF=  

 )មC �9ម]ពកO�ង��$�(2, �យ6ង:ន� 
 កO�ង��$�(2 ABG 3ន� AB AG BG< +  
 កO�ង��$�(2 BGC 3ន�  BC BG GC< +  
 កO�ង��$�(2 AGC 3ន� AC AG GC< +  

_

_  

A  

B  C  D  

G  

E  F  

=  

=  

×  ×  
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 ប�កC �9ម]ពc%ងប$'ង�*6 aងbន�ងaងb, �យ6ង:ន�  

 2 4
2( ) 2. .( ) ( )

3 3
AB BC CA AG BG CG AD BE CF AD BE CF+ + < + + = + + = + +  

 ��ច�ន0  4
( )

3
AB BC CA AD BE CF+ + < + +      □  

 C �ធ$ទ$ព$
�  
 
 
 
 
  
 )ម D �យ6ងបG� យ DH ��6មN$AB AD DH=  
 �យ6ង:ន� BH AC= 5 
 F�  2AD AH AB BH AB AC= < + = +  
  2AD AB AC< +    (1)  
 �ធV6��ចZO F�
 �យ6ង:ន� 2BE AB BC< +  (2)  
 ន�ង 2CF AC BC< +    (3)  
 )ម (1), (2) & (3)  �យ6ង:ន� 
  AD BE CF AB BC CA+ + < + +  
 មvPង�ទ#�� 2

( )
3

BC BG GC BE CF< + = +  

   2
( )

3
AC AD CF< +  

   2
( )

3
AB AD BE< +  

 G%AB 4
( )

3
AB BC CA AD BE CF+ + < + +       □  

 
3រ5ស78ត : “គុណធម៌ដ៏ខCស់បំផុតរបស់មនុសFG គឺIរេធ�ើJបេKជន៍សំNប់មនុសFGOតិ”  
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_

_  

A  

B  C  D  

G  

E  F  

=  

=  

×  ×  

J

I  

H
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���� �ទ��� 
យ�
ព� �
�� ង 
វRSTFJបឡងសសិFGពែូកទូ[ំងេខត7 Kien Giang _̂Fំ២០១៣ 

លំ�ត់ទី១: (៤ពិន��) 
)a 
ក m ��6មN$ABaន�គមន= 2 22 1( )my mm − + −= 1aន�គមន=ច�0 �<6យ�(ប
ប9+o(�+

aSកKa
���ន��ង+ច%ន�ច3នa
���ន�9I6 35 
)b 
ក�%�*��ចប%ផ��
ប9+ 2 2 2 15 4 2y z x xyM x z+ + − − − −= 5 
)c �គAB 5x y+ = −  ន�ង 2 2 11x y+ = 5 គ2G 3 3x y+ 5 

លំ�ត់ទី២: (៤ពិន��) 

 )a 9%
&*�  
( )

2 2

2 2

9 2
: 2 1

33 2

5

9

6x x x
A

xx x

x x

x x

+ + +
++

−= +
−− −

5 

 )b �គAB ,,a b c �ផ
!ងd
 �+� 1 1 1 1

a b c a b c
+ + =

+ +
5 

គ2G�%�*
ប9+ក�នyម�  ( )( )( )27 27 41 41 2013 2013b c aQ a b c+ + += 5 
លំ�ត់ទី៣: (៤ពិន��) 
 )a ��0�uយ9ម$(
�  3 310 17 3x x+ + − = 5 

 )b ��0�uយ�បពSនl9ម$(
�  
2 3 5

2
5 2 3

3 2 19

x y

y x

x y

 − ++ = + −
 + =

   (ច%�k0 3
, 5

2
x y> > − )5 

លំ�ត់ទី៤: (៤ពិន��) 
 �គABច���(2kO យ ABCD  3ន:�ធ%គf CD 5 )ម A �គ9ង+ ( )||AK C KB CD∈  
�<6យ)ម B �គ9ង+ ( )||BI D IA CD∈ , BI (�+ AC ��ង+ ,F AK (�+ BD ��ង+ E 5 
 )a បUw ញ�� KD CI= ន�ង ||EF AB 5 
 )b បUw ញ��  2 .C FA DB E= 5 
លំ�ត់ទី៥: (៤ពិន��) 
 �គAB��$�(29មSងK ABC W
 �កកO�ង
ងVង+ ( ; )O R 5 M 1ច%ន�ចម&យ ច*S��7�*6ធO� BC


ប9+
ងVង+�G05 
 )a បUw ញ�� MB MC MA+ =  
 )b ក%2�+ទ$)%ង
ប9+ច%ន�ច M  ��6មN$ABផ*ប�ក MA MB MC+ + 3ន�%�*ធ%ប%ផ��5 
 )c )ង , ,H K Q �
#ងZO  1ច%�G*Fកង
ប9+ M �,�*6 , ,AB BC CA , )ង�ផ
�ក[ 
 ��$�(2 ABC ��យ S �<6យ�ផ
�ក[��$�(2 MBC ��យ 'S 5  
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  �uយបzE ក+�� 2 3( 2 ')

3

S S
MH MK MQ

R

++ + =  �ព* M ច*S��7�*6ធO� BC 5 

Ĥ►↔ Ω̋Ρ‗ 

លំ�ត់ទ១ី 

 )a  + aន�គមន= 2 22 1( )my x mm − + −=  1aន�គមន=ច�0 
   2 2 0 ( 2) 0m mm m⇔ − < ⇔ − <  

   

0 0

2 0 2

0 0

2 0 2

m m

m m

m m

m m

 >  > 
  − < <  
 < < 
  − > >  

⇔



⇔        0 2m⇔ < <  (1)  

   + (�+aSកKa
���ន� 2 1 3 2m m− = ⇔ = ±    (2)  
   )ម (1) & (2) m⇒ ∈∅        □  
 )b  
ក�%�*��ចប%ផ��
ប9+� 
   2 2 2 4 25 1M y z z x xyx + + − − − −=  
   2 2 2 22 4 4

1

4 4
1

9
M xy y x x z zx − + + − + − + −+=  

( ) ( )
2

2 2 1 9 9
2 1

2 4 4
x y x z

 + + −= − − 
 

≥ −−  

   �%�*��ចប%ផ��
ប9+ 9

4
M = − ,  

   ទទ&*:ន�ព* 
0

1
2 1 0

2
1

0
2

x y

x x y z

z


 − =
 − = = = =



⇔

 − =

    □  

 )c   �គAB 5x y+ −  ន�ង 2 2 11x y+ = , គ2G 3 3x y+  
   �យ6ង3ន�  ( ) ( ) ( )3 3 2 2 5 11y yx x y x xyxy+ = −+ = −+ −  (1)  
   ��យ 2 2 2 255x y x y xy⇒ + +− =+ =  

11 2 25 7xy xy+ = ⇒ =⇒   (2)  
   )ម 3 3 5(11 7) 20(1) & (2) x y⇒ + = − − = −      □  
លំ�ត់ទ២ី: 

 )a  9%
&* 
( )

2 2

2 2

9 2
: 2 1

33 2

5

9

6x x x
A

xx x

x x

x x

+ + +
++

−= +
−− −

 

(�W*) 
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   *កqខ2r � 3 3x− < <  

   ( 3)( 2) 3 . 3 3 2
: 2

3 3(3 ) ( 2) 3 . 3

x x x x x x x
A

x xx x x x x

+ + + + − −= +
− −− + + + −

 

       
3 ( 2) 3 3 3

: 2
33 3 ( 2) 3

x x x x x x

xx x x x x

 + + + + − + =
− − − + + + 

 

3 3 1
: 2

3 23

x x

xx

+ += =
−−

       □  

 )b  �គAB ,,a b c �ផ
!ងd
 �+� 1 1 1 1

a b c a b c
+ + =

+ +
, គ2G�%�*ក�នyមQ  

   �យ6ង3ន� 1 1 1 1 1 1 1 1

a b c a b c a b a b c c
⇒+ + = + = −

+ + + +
 

   ( )

( )

a b a b

ab c a b c

+ − +
+ +

⇒ =  

   ( ) ( ) ( )a b c a b c ab a b+ + + = − +⇒  
   [ ] [ ]( ) ( ) 0 ( ) ( ) 0a b c a b c ab a b c a c bc ab⇒ ⇒+ + + + = + + + + =  
   [ ]( ) ( ) ( ) 0 ( )( )( ) 0a b c a c b a c a b a c b c+ + + + = + + +⇒ =⇒  

   
0

0

0

a b a b

b c b c

c a c a

+ = = − 
 + = = − 
 + = = − 

⇒ ⇒  

   ជ%ន&9ច�*�យ6ង:នក�នyម 0Q =       □  
លំ�ត់ទី៣ 

 )a  ��0�uយ9ម$(
�  3 310 17 3x x+ + − =  
   ( )3

33 310 17 3x x+ + − =  
   3 ( 10)(17 ).310 1 27 73. xx x x+ + + − =− +  
   ( 10(17 ) 0x x+ − =  
   10, 17x x= − =         □  

 )b  ��0�uយ�បពSនl9ម$(
�  
2 3 5

2
5 2 3

3 2 19

x y

y x

x y

 − ++ = + −
 + =

 ច%�k0 3
, 5

2
x y> > −  

   )ង 2 3
0

5

x
m

y

− = >
+
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   2 22 1 0 0
1

2 (m
m

m m⇒ ⇔ − + ==+

   2 3
1 2 3 5 2 8

5

x
x y x y

y

− = − +=⇒ ⇔
+

   ��0�uយ�បពSនl� 2 8 4 2 16 5

3 2 19 3 2 19 2

x y x y x

x y x y y

− = − = =  
  + =

⇔

លំ�ត់ទ៤ី 

 )a  បUw ញ��  KD CI=  ន�ង ||EF AB

   + បUw ញ� ,ABID ABCK 1�ប�*{��(ម
   DI CK⇒ =   (�9I6
&មZO ន�ង AB ) 
   DI IK CK IK DK CI+ = + =⇒ ⇒

   + បUw ញ� AEB∆ 3ន^ង��ចZO ន�ង 

AFB∆ 3ន^ង��ចZO ន�ង 

   ��យ KD CI=  (9%^យ'ង�*6) 

   ||
AE AF

EF KC
EK FC

⇒ ⇒=  (�ទ�9;$បទ)�*9�W9កO�ង

 )b  បUw ញ� 2 .C FA DB E=  
   �យ6ង3ន�  KED∆ 3ន^ង��ចន�ង ∆

   DK DE DK AB DE EB

AB EB AB EB

+ +=⇒ ⇒=

   DK KC DB DC DB

AB EB AB EB

+ = =⇒ ⇒

   ��យ ||EF DI  ()ម9%^យ'ង�*6� 

   DB DI DB AB

EB EF EB EF
⇒ ⇒= =  (��k0 

   )ម (1) & (2)
DC AB

AB EF
⇒ ⇒=
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2 22 1 0 02 ( 11)m m⇔ − + = −⇔ = ⇔ =  (យក) 

1 2 3 5 2 8x y x y⇔ − =  

2 8 4 2 16 5

3 2 19 3 2 19 2

x y x y x

x y x y y

− = − = =  
  ⇔

+ =
⇔

= 
  □  

 
EF AB  
1�ប�*{��(ម 

 
DI IK CK IK DK CI+ = + =  

3ន^ង��ចZO ន�ង KED∆  (ម.ម)  AE AB

EK KD
=⇒  

3ន^ង��ចZO ន�ង CFI∆  (ម.ម)   AF AB

FC CI
=⇒  

�ទ�9;$បទ)�*9�W9កO�ង AKC∆ ) 

AEB∆  (9%^យ'ង�*6) 
DK DE DK AB DE EB

AB EB AB EB

+ +=  
DK KC DB DC DB

AB EB AB EB
= =   (1)  

)ម9%^យ'ង�*6� || ,EF KC I KC∈ ) 

��k0 DI AB= ) (2)  

2 .AB DC EF⇒ ⇒ =     □  
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លំ�ត់ទ៥ី 

 )a  �uយបzE ក+� MC MB MA+ =  
 + �7�*6 MA �យ6ង�| D ��6មN$AB MD MB=  
 MBD⇒ ∆ 9ម:���ង+ M  
 ម�% BMD = ម�% 060BCA =  (ម�%u} �+ធO�
&ម AB ) 
 MBD⇒ ∆ 1��$�(29មSងK 
 + ព�ន��B MBC  ន�ង DBA∆  
 �យ6ង:ន� MB BD=  (��k0 MBD∆ 9មSងK) 
    BC AB=  (��k0 ABC∆ 9មSងK) 
 ម�% MBC =ម�% DBA  (ប�កន�ងម�% DBC �9I6 060 ��ចZO
 MBC DBA⇒ ∆ = ∆  (ជ.ម.ជ) 
 MC DA⇒ =  
 ��យ MB MD=  ()មប%^ប+) 
 MC MB MA+⇒ =     
 )b  ក%2�+ទ$)%ង
ប9+ច%ន�ច M  ��6មN$ABផ*ប�ក MA MB MC

 �យ6ង3ន� MA 1FខKធO�
ប9+ ( ; )O R  
 2MA R⇒ ≤  
 4MA MB C RM+ +⇒ ≤  (ម�នF�ប�ប~*) 
 9z� " "= �ក6�3ន MA⇔ 1aង}�+ផM�� 
 M⇔ 1ច%ន�ចក8; *
ប9+ធO� BC    

 )c   �uយបzE ក+�� 2 3( 2 ')
MH MK MQ+ + =
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��ចZO ) 

     □  
MA MB MC+ + 3ន�%�*ធ%ប%ផ�� 

     □  
2 3( 2 ')

2

S S

R

+  
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 �យ6ង3ន� . . .

2 2 2 MAB MBC MAC

MH AB MK BC MQ A
S S

C
S + ++ + =  

 .( ) 2( 2 ')AB MH MK MQ S S= +⇒ + +  
 គ2G 
 fបក�uយ� AB 1�ជTង��$�(29មSងKW
 �កកO�ង ( ; )O R  
 3AB R⇒ =  

 2 3( 2 ')

3

S S
MH MK MQ

R

+
⇒ + + =       □  

646 
���� �ទ��! 
យ�
ព� �
�� ង 

វRSTFJបឡងសសិFGពែូកទូ[ំងេខត7 Kien Giang _̂Fំ២០១២ 
លំ�ត់ទី១: (៤ពិន��) 

)a �គAB 2 3 4 96 97 98 993 3 ... 3 3 3 31 3 3S = + + + + + + + + + 5 
�uយបzE ក+� S  Fចក�ច+ន�ង 40 

)b 9%
&*�ប]គ� 
3 3 3

2 2 2

3

( ( ) ( ))

a

a b

b c abc

a c b c

+ + −
+ −− + −

5 

លំ�ត់ទី២: (៤ពិន��) 

 )a គ2G�ប32C �ធ$�  2 3 2 3

2 2 3 2 2 3

+ −+
+ + − −

 

 )b �គAB 0; , , 0a b c a b c+ = ≠+ 5  

 �uយបzE ក+9ម]ព� 
2 2 2

1 1 1 1 1 1

a b c a b c
+ + = + +  5 

លំ�ត់ទី៣: (៤ពិន��) 
 )a ��0�uយ9ម$(
�  22 4 12 1xx x+ + += 5 

 )b ��0�uយ�បពSនl9ម$(
�  
2 2 1 9

1 1

x y

x y

 − + − =


+ − = −
  5 

លំ�ត់ទី៤: (៤ពិន��) 
 �គABច���(2 ABCD W
 �កកO�ង
ងVង+ ( ; )O R  3នaង}�+�ទ\ងព$
 ,AC BD FកងZO ��ង+ I  ( I

�ផKងព$O )5 9ង+aង}�+ផM�� CE 5 
 )a បUw ញ� ABDE 1ច���(2kO យ9ម:�5 
 )b បUw ញ� 2 2 2 2 2 2CD BCB RDAA + + =+ 5 
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លំ�ត់ទី៥: (៤ពិន��) 
 �គABព$
ច%ន�ចន�ង ,A B  ន�ងច%ន�ចច*S� M ម&យ d� 9+ទ$�P ង8AB MAB  1��$�(2F�*
3នម�%c%ងប$ 1ម�%�9~ច5 �� H 1a
��9ង+
ប9+��$�(2 MAB �<6យ K 1�ជ6ងក%ព9+9ង+
ព$ M  
ប9+��$�(2 MAB 5 គ2G�%�*ធ%ប%ផ��
ប9+ផ*គ�2 .KH KM 5 

Ĥ►↔ Ω̋Ρ‗ 

លំ�ត់ទ១ី 

 )a  1 2 3 4 5 6 7 96 97 98 993 3 ) (3 3 3 3 ) ..(1 . ( 3 )3 3 3 3S + + + + + + + + + += + +  
   1 2 3 4 1 2 3 96 1 2 33 3 ) 3 3 3 ) ... 3(1 3 (1 3 (1 3 3 )3S + + + += + + ++ + + + +  
   1 2 3 4 8 963 3 )(1(1 3 3 .3 . . 3 )S + + + + + += +      
   ��ច�ន0 S  Fចក�ច+ន�ង 40       □  
 )b  + ]គយក 3 3( ) 3 ( ) 3ab a b ca ab bc= + − + + −  
        3 3 3 ( )) 3( c ab a ba b abc= + + − + −  
        2 2( )( ) ( ) 3 ( )a b c a b ab ab c ba c c− + + = + + + − + +   
        2 2 2( 2 3 ))( ab b ac bc c aa b c a b+ + − − ++ −= +  
        2 2 2( )( )b c ab bb ca c a c a+ + − − −= + +  
   + ]គFបង 2 2 2 2 2 22 2 2ab b a a ba b c bc c− + + − + + − +=    
        2 2 22( )b c ab bc ca a+ + − − −=  
   + *ទlផ*

2

a b c+ +=  ច%�k0 2 2 2 0b c ab bca ca+ + − − − ≠    □  

 លំ�ត់ទ២ី: 

 )a  គ�2ច%ន&នF�*��\CFចក ន�ងច%ន&នFចកន�ង 2  (]គយក ន�ង]គFបង) 

   2(2 3) 2(2 3)

2 4 2 3 2 4 2 3

+ −= +
+ + − −

 

   2(2 3) 2(2 3)

2 ( 3 1) 2 ( 3 1)

+ −= +
+ + − −

 

    ( )( ) ( )( )2 3 3 3 2 3 3 32 3 2 3
2 2.

63 3 3 3

+ − + − + + −= + =  + − 
2=  □  

 )b �យ6ង3ន� 

  
2

2 2 2

1 1 1 1 1 1 1 1 1
2

a b c a b c ab bc ca
   + + + + + + + 


=  

  
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2 2 2

1 1 1
2

c b a

a b c abc

+ + = + + +  
 

2 2 2

1 1 1

a b c
= + +  

  
2 2 2

1 1 1 1 1 1 1 1 1

a b c a b c a b c
 + + = + + = + + 
 

⇒

លំ�ត់ទី៣ 

 )a  �ក�ខ�� � 1
04 1

4
x x≥ ⇔ ≥ −+  

   22 4 12 1xx x+ + +=  
   2 4 24 4 12x x x+ + = +  
   ( )2

24 4 1 1 0x x + −+ =  

   
2 0

4

4

1 1 0

x

x

=

+ − =





 0x⇔ =   

 )b  
(1)

(

2 2 1 9

1 21 )

x y

x y

 − + − =


+ − = −
  

   	ម�ម�
� 2) 1( 1y x− = − −⇒ ≥

   ជ�ន��ច���ម�
� (1) :   2 2( 1 ) 9x x− + − − =

      2 2 11x x− − =

      2 2 9x x− − =

      3x = −  
   ជ�ន�� 3x = − ច���ម�
� (2) :   y − = − + =

       1y − =

       y =
   ��ច�ន� ច����យ�ប���បព�ន �ម�
�គ" 
លំ�ត់ទ៤ី 

��� ����
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c b a

a b c abc

+ + 
 
 

   

2
1 1 1 1 1 1 1 1 1

a b c a b c a b c
 + + = + + = + + 
 

    □  

      □  

0y x ≥  #�$% 1x ≤ −  
2 2( 1 ) 9x x− + − − =  
2 2 11x x− − =   

2 2 9x x− − =  (��'� 1x < − ) 

1 1 3 2− = − + =  
1 2− = ±  

; 13 y= = −   
(( 3;3); 3; 1)− −−     □  
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 )a  ប)* ញ,� ABDE -ច./�
�'0 យ�ម1.� 
   �យ�ង3ន�  090EAC = (ម/�4� 5កកន6��ង7ង�) 
   AAE C⇒ ⊥  
   �8យ BD AC⊥ (ប�9ប�) 
   ||AE BD⇒  
   ABDE⇒ -ច./�
�'0 យ 
   :.�8យ ABDE 4� 5កក0/ង�ង7ង� ( )O  
   ABDE⇒ -ច./�
�'0 យ�ម1. 
 )b  ប)* ញ, 2 2 2 2 2 2CD BCB RDAA + + =+  
   �យ�ង3ន� � 090EDC =  (ម/�4� 5កកន6��ង7ង�) 
   DEC⇒ ∆ :កង�.ង� D  
   2 2 2 2 2(2 ) 4CD ECD R RE⇒ + = = =  
   �8យ AB ED=  (��'� ABDE -ច./�
�'0 យ�ម1.) 
   2 2 24CDB RA⇒ + =  
   �;យប<= ក���ច>0  �យ�ង1ន� 2 2 24DABC R+ =  
   2 2 2 2 28CD BCAB DA R⇒ + + + =  
   2 2 2 2 2 2CD BCAB RDA⇒ + =+ +  
 )c   ប)* ញ, , , ,A B K F -ក�ព��?�ងប�ន�ប��ច./�
�ព@���ម�យ� 
   �យ�ង3ន� ម/� BAC = ម/� BDC  (ម/�4� 5ក;A .�ធ0���ម BC ) 
         ម/� IAF =ម/� BDC  (ម/�3ន�ជCង:កង��Dង>0 ) 
   ⇒ ម/� BAC = ម/� IAF ABF⇒ ∆ �ម1.�.ង� A  
   �8យ AI -ក�ព��, #�$% AI -�ម�Fន IB IF⇒ =  
   �;យ��ច>0 :�� �យ�ង1ន� IA IK=  
   ABKE⇒ -�ប��G��
ម 
   :.�8យ AK BF⊥  ABKF⇒ -ច./�
���H�    □  
លំ�ត់ទ៥ី 

 ព@ន@.% KAH∆  ន@ង KMB∆  
 �យ�ង3ន�   � � 090AKH MKB= =  
    � �KAH KMB=  (ម/�3ន�ជCង:កង��Dង>0 ) 
 KAH⇒ ∆  ន@ង KMB∆ 3ន9ង��ច>0  
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  ��ច�#� 
2

.
4

AB
KH KM ≤  (ម@ន:�ប�បI�

  �<J " "= �ក�.3ន AK KB⇔ =  

  ��ច�ន� .�K�ធ�ប�ផ/.�ប�� .KH KM ��H� 

646
���� �ទ��	 �យ
�ព� 

វ�����បឡងសសិ��ពែូកទូ�ំងេខត�
លំ�ត់ទី១: (៤ពិន��) 

)a �គ$% 1 1 1 1 1 1
...

11 12 13 18 19 20
A = + + + + + +

)b គ�# (4 15)( 10 6) 4 15B = + − −

លំ�ត់ទី២: (៤ពិន��) 
 )a �;យប<= ក�, ច��'� ,x y ខ/�ព���ន%

   
6 6

4 4
2 2

x y
x

y
y

x
++ ≤ M 

 )b �កបNO ច�ន�ន ,,x y z �8យ�5ង,� 
  2 2 2x y z xy yz zx+ + = + +  ន@ង 2010 2010 2010 2011x

លំ�ត់ទី៣: (៤ពិន��) 
 )a �8��;យ�ម�
�� 2 2 2( 1) 14x x x+ + − +− + + =

 )b �8��;យ�បព�ន �ម�
�� 

2

6

5

3

2

xyz

x y

xyz

y z

xyz

x z

 = +

 = +


= +

KH AK

KB KM
=⇒  

Pន/Q.OនRQ @�មSពCauchy  ច��'�ព��ច�ន�នQ @ជ=3ន

�យ�ង1ន�  .
2

AK KB
AK KB ≤ +  

2

.
4

AB
AK KB⇔ ≤  

��� ����
�ម�ប�ង����ព��ក�� ក ទ!# 
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ម@ន:�ប�បI�) 

��H� 
2

4

AB      □  

646 
�យ
�ព� ���� ង ន�ង���ទ� 

វ�����បឡងសសិ��ពែូកទូ�ំងេខត� Kien Giang  !�ំ២០១១ 

1 1 1 1 1 1

11 12 13 18 19 20
= + + + + + + M ��បTប�ធDប A ន5ង 1

2
 

(4 15)( 10 6) 4 15= + − −  

ខ/�ព���ន%, Q @�មSពUង��
មព@.� 

2010 2010 2010 20113x y z+ + =  

2 2 24 4 6 9) 14x xx x+ + − +− + + =  

2

6

5

3

2

 M 

ច��'�ព��ច�ន�នQ @ជ=3ន,  
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លំ�ត់ទី៤: (៤ពិន��) 
 �គ$%
�� ABCD 3ន�ជCង��H�1M �V���បNO �ជCង ,AB AD ��Dង>0  �គ�WបNO ច�ន/ច ,P Q

XY ងN$%�.��
� APQ 3នប� @3�.��H� 2M 
 )a ប)* ញ,� PB QD PQ+ = ? 
 )b គ�#�)7 ��ម/� PCQ ? 
លំ�ត់ទី៥: (៤ពិន��) 
 �គ$%�ង7ង� ( ')O បY�ន5ង�ជCង?�ងព��Ox  ន@ង Oy �ប��ម/� xOy �.ង� A ន@ង B M 	ម A  �គ�ង�
កន6�ប#[ .���បន5ងOB 
.��ង7ង� ( ')O �.ង�C M PងA.�OC 
.��ង7ង� ( ')O �.ង� E M ប#[ . 
?�ងព�� AE ន@ងOB  
.�>0 �.ង� K M ប)* ញ, 2OA OK= ? 

Ĥ►↔ Ω̋Ρ‗ 

លំ�ត់ទ១ី 

 )a  �យ�ង3ន  1 1 1 1 1 1
, ,

11 20 12 20 19
..

2
.,

0
> > >  

   #�$%     1 1 1 1 1 1 1 1
... ...

11 12 19 20 20 20 20 20
A = + + + + > + + + +  

                10 1

20 2
= =  

   ��ច�ន�     1

2
A >         □  

 )b  (4 15)( 10 6) 4 15B = + − −  
      4 15 4 15 4 15 2( 5 3)= + + − −  
      ( 4 15 ).1. 2( 5 3)= + −  
      8 2 15 ( 5 3)= + −  
      ( 5 3)( 5 3) 2= + − =        □  
 លំ�ត់ទ២ី: 

 )a  
6 6

4 4
2 2

(1)
x y

x
y x

y+ ≤ +  

  6 2 2 6 8 8y x yx x y⇔ + ≤ +  
  8 6 2 8 2 6 0x y y yx x⇔ − + − ≥  
  6 2 2 6 2 2( ) ( ) 0x y y x yx⇔ − − − ≥  
  2 2 6 6)( ) 0(x y x y⇔ − − ≥  
  2 2 2 2 4 2 2 4)( )(( ) 0y x y x x y yx⇔ − − + + ≥  
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  2 2 2 4 2 2 4) (( ) 0y x x y yx⇔ − + + ≥  (Q @�មSពព@.) 
  ��ច�ន� (1) -Q @�មSពព@. ច��'��គប� ,x y ខ/�ព�0     □  
 )b �យ�ង3ន� 
   2 2 2x y z xy yz zx+ + = + +  
  2 2 22 2 22 2 2 0y z xy y zxx z⇔ + + − − − =  
  2 2 2( ) ( ) ( ) 0y zx xy z⇔ + − + −− =  

  
0

0

0

x y

y z

z x

− =
 − =
 − =

⇔  

  x y z⇔ = =  
  2010 2010 2010yx z⇔ = =  
  ជ�ន��ច�� 2010 2010 2010 20113x y z+ + =  
  �យ�ង1ន� 2010 2011 2010 20103. 3 3x x= ⇔ =  
  ��ច�ន� 3x y z= = =         □  
លំ�ត់ទី៣ 

 )a  �ម�
�� 2 2 24 4 6( 1 9) 14xx xx x+ + − +− + + =  
   ប�:�ង�\-9ង� 2 2 2( 1) ( 2) ( 3) 14x x x− + + + − =  
         1 2 3 14x x x− + + + − =  
   • �ប� 2 :x < −  
   �យ�ង1ន� ( 1) ( 2) ( 3) 14x x x− − − + + − =  
   �ក1ន 4x = −  (យក) 
   • �ប� :2 1x− ≤ <  
   �យ�ង1ន� ( 1) 2 3 14x x x− − + + + − =  
   �ក1ន 8x = −  (�4�) 
   • �ប� 1 3:x≤ <   
   �យ�ង1ន� 1 2 3 14x x x− + + + − =  
   �ក1ន 10x =  (�4�) 
   • �ប� 3:x ≥  
   �យ�ង1ន� 1 2 3 14x x x− + + + − =  

   �ក1ន 16

3
x =  (យក) 
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   ��ច�ន� 16
4;

3
S  = − 

 
    

 )b  ច�9��ម�
�?�ងប� �]�យ Ô ច�.�, �យ�ង1ន�

    

1 1 1

2

1 1 5

6

1 1 2

3

yz xz

xz xy

yz xy


+ =




+ =



+ =


 

   ប�ក�ម�
�?�ងប�, ��ច�កន5ង�ម�
�ន�ម�យ	ម��8ប� �យ�ង1ន�

    
2

3

6

xy

xz

yz

=
 =
 =

 

  2 36( 6)xyz xyz⇒ = ⇒ ±=   (4)

  ជ�ន��	ម��8ប�ន�Q 3, 62, xzx zy y= == ច���ម�
�
  �យ�ង�ក1ន 3, 2, 1y xz ± = ± = ±=  
  ��ច�ន� បNO ច����យ�ប���បព�ន �ម�
�គ"� (1;2;3), ( 1; 2; 3)

លំ�ត់ទ៤ី 

 )a  ប)* ញ,� PB QD PQ+ =  
   �យ�ង3ន�  2AB AD+ =  (	មប�9ប�) 
         2AP AQ PQ+ + =  (ប�9ប�) 
   2AB AD AP AQ PQ+ = + + =⇒  
   AP PD AQ QD AP AQ PQ+ + + = + +⇒

   PB QD PQ+⇒ =  

�បជ��� ��	 
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   □  

�យ�ង1ន� 

��ច�កន5ង�ម�
�ន�ម�យ	ម��8ប� �យ�ង1ន� 

(4)  
ច���ម�
� (4)  

(1;2;3), ( 1; 2; 3)− − −   □  

 

AP PD AQ QD AP AQ PQ  
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 )b  គ�#�)7 ��ម/� PCQ  
   �V���កន6�ប#[ .�ឈមន5ងកន6�ប#[ .�
   �ព@ន@.% DCQ∆  ន@ង BCE∆  
   �យ�ង3ន� DC BC=  ( ABCD -
��
        � � 0( 90 )QDC EBC= =  
        DQ BE=  
   DCQ BCE⇒ ∆ = ∆  (ជ.ម.ជ) 
  � �DCQ BCE⇒ =  ន@ង CQ CE=  
  �ព@ន@.% PCQ∆  ន@ង PCE∆  
  �យ�ង3ន� , ,PQ PE CQ PCE C= = -�ជCង��ម
  PCQ PCE⇒ ∆ = ∆  (ជ.ជ.ជ) 

  � � � 01

2
45PCQ PCE QCE⇒ = = =  

លំ�ត់ទ៥ី 

  • ព@ន@.% KOE∆  ន@ង KAO∆  
  �យ�ង3ន� � �KOE ECA=  (a6 ��ក0/ង) 
      � �ECA KAO=  (;A .�ធ0���ម AE

  � �KOE KAO⇒ =  �]�យ3ន K̂ -ម/�
  KOE⇒ ∆  ន@ង KAO∆ 3ន9ង��ច>0

  2 .
OK EK

OK
AK O

K
K

A EK⇒ ⇒ ==

  • ព@ន@.% KAB∆ ន@ង KBE∆  
  �យ�ង3ន� K̂ ម/���ម 

��� ����
�ម�ប�ង����ព��ក�� ក ទ!# 
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BA  �យ�ង�W E XY ងN$% BE DQ=  

-
��) 

P -�ជCង��ម 

      □  

 

AE ) 
-ម/���ម 

3ន9ង��ច>0  

A EK   (1)  
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      � �KBE EAB=  (ម/�;A .�ធ0���ម BE ) 
  KAB⇒ ∆ ន@ង KBE∆ 3ន9ង��ច>0  

  2 .
KA KB

KB
KB K

K
E

A EK⇒ ⇒ ==   (2)  

  	ម (1) & (2) �យ�ង1ន OK KB=  
  �8យ OA OB=  (�ក���ប#[ .�បY�) 
  2OA OK⇒ =          □  

646 
 

���� �ទ��� �យ
�ព� ���� ង ន�ង���ទ� 

វ�����បឡងសិស��ពូែកទូ�ំងេខត" Kien Giang #$�ំ២០១០ 

លំ�ត់ទី១: (៤ពិន��) 
)a �;យប<= ក�,� 3 11B n n= +  :ចក8ច�ន5ង 6ច��'��គប� n  
)b �កប�ច�ន�នគ.�ធមH-.@ ���មb�$%ផ�ប�កបNO ច�9���ប��c��H�ន5ង 2M 

លំ�ត់ទី២: (៤ពិន��) 
 �គ$%Pន/គមនR 2 2 4 4xy x x −+ +=  
 )a �ក:�នក��.��ប��Pន/គមនR 
 )b ����� y  (ប�1.��<J  ន@ង�<J ) 
 )c �ង��
ប�ប��Pន/គមនR 
 )d �ក.�K�.�ចប�ផ/.�ប�� y ន@ងបNO .�K��.dQ>0 �ប�� x M  
លំ�ត់ទី៣: (៤ពិន��) 
 )a �;យប<= ក�,� 4 4 3 3b aa b ab+ ≥ +  ច��'��គប� ,a b  

 )b �8��;យ�បព�ន �ម�
�� 
1 1 5

1 4 4

x y

x y

 + + − =


+ = −
 

 )c �ក�គប� ,,x y z ក0/ង�ម�
�� 2 2 4 3 6 5 4x x y y z z− − + = − + − − − M 
លំ�ត់ទី៤: (៤ពិន��) 
 �គ$%�.��
� ABC :កង�.ង� A  3ន I -ច�ន/ចកNO ��ប�� BC M �Wច�ន/ច D ម�យ �V
���PងA.� BC ( D �ផeងព� B ន@ងC )M 	ង E ន@ង F  ��Dង>0 -បNO ផf@.�ង7ង�4� 5ក��g�ប��បNO
�.��
� ABD ន@ង ADC M �;យ, 5ច�ន/ច , , , ,A E D I F �h@.�V����ង7ង�:.ម�យM 
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លំ�ត់ទី៥: (៤ពិន��) 
 �គ$%កន6��ង7ង� ( ; )O R PងA.�ផf@. ,AB M -ច�ន/ចច��.�V���កន6��ង7ង�, H -ច��#�:កង
�ប�� M �\��� ,AB C ន@ង D  ��Dង>0 -ច��#�:កង�ប�� H �\��� MA ន@ង MB M 	ង E ន@ង
F  ��Dង>0 -ច�ន/ចកNO ��ប�� AH ន@ង HB M 
 ក��.�ទ�	�ងច�ន/ច M  ���មb�$%Kផ[�កjច./�
� ECDF 3ន.�K�ធ�ប�ផ/.M 

Ĥ►↔ Ω̋Ρ‗ 

លំ�ត់ទ១ី 

 )a �យ�ង3ន   3 12nB n n− +=  
2 1)( 12n n n−= +  

( 1)( 1) 12n n n n= + − +  
  �8យ , 11,n n n +− -ប�ច�ន�នគ.�.>0  �#�ផ�គ/� ( 1)( 61)n n n− + ⋮  
  �]�យ 12 6n⋮  
  ��ច�ន� 6B⋮           □  
 )b 	ងប�ច�ន�នគ.�ធមH-.@:���.dQ�ក�8យ ,,x y z  

  �យ�ង1ន� 1 1 1
2 (1)

x y z
+ + =  

  kប3, x y z≤ ≤ , 	ម 1 1 1 3 3
(1) 2 1

2
x x

x y z x
= + ≤+ ≤ ⇒ ⇒ =⇒  

  ជ�ន�� 1x = ច�� 1 1
(1) : 1 y z yz

y z
+ = + =⇔    

  (1 11 )( 1) 1y zyx y z⇔ −= ⇔ −− + =−  

  1 1 2

1 1 2

y y

z z

− = = 
 ⇔


⇔ − = =
  

  ��ច�ន� ប�ច�ន�ន:���.dQ�កគ" 1; 2; 2      □  
 លំ�ត់ទ២ី: 

 )a y 3នន�យ 
2 2

2 2

0 0

4 4 0 ( 2) 0

x x

x x
x

x

≥ ≥
⇔ ⇔ ⇔ ∈

−

  
 
 ≥  − ≥ +

ℝ  

  :�នក��.��ប�� y  គ"ℝ         □  
 )b 2y x x= + −  

    
2 2 2

2 2

2 2 2

x x x

x x

x x x

+ − = −
= − + =
− − + = − +

 
(�ប� 2x > ) 
(�ប� 0 2x≤ ≤ ) 
(�ប� 0x < ) 
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 )c  :�នក��.�ℝ  
  �
ប�ប��Pន/គមនR-កន6�ប#[ .�ព�� ,AC BD ន@ងPងA.�
   (2;2), ( 1;4), (3;4)(0;2),B C DA −   
  �
ប�ប��Pន/គមនR�.dQ1ន�ង���ចក0/ង��បUង��
ម�

 )d Pន/Q.OនR� A A≥  �]�យ�<J " "= �ក�.3ន ⇔ ≥

     2 2 2 2y x x x x xx= + − = + − ≥ + − ≥

  �<J " "= �ក�.3ន 
0

0
0

2

x

x

 ≥
⇔ ⇔ ≤ ≤

− ≥


  ��ច�ន� y 3ន.�K�.�ចប�ផ/.��H� 2 0 x⇔ ≤ ≤

លំ�ត់ទី៣ 

 )a  �យ�ង3ន�  4 4 3 3b aa b ab+ ≥ +   (1)

   4 4 3 3 0b a b aba⇔ + − − ≥  
   3 3( ) ( ) 0a b ba a b⇔ − − − ≥  
   3 3( ) 0)(a b a b⇔ − ≥−  
   2 2( )( )( ) 0aba b a bb a⇔ + +− ≥−  

   
2 2

2 2 3
( )

4 4
0

b b
a b a ab

  
− +  

 
⇔


+ + ≥  

   
2 2

2 3
( )

2 4
0

b b
a b a

  − +  
   

⇔ + ≥  (Q @�មSព�ន�ព@.ច��'��គប� 

   ��ច�ន� (1) ព@.ច��'��គប� ,a b    

 )b  �8��;យ�បព�ន �ម�
�� 
1 4 4

11x y

x y

 + +

+ =

− =

−




   	ម�ម�
� (2) ,�យ�ង3ន� 4( 1) 1y x− = +
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BD ន@ងPងA.� AB :���  
      

�
ប�ប��Pន/គមនR�.dQ1ន�ង���ចក0/ង��បUង��
ម� 

 
0A⇔ ≥  

2 2x x≥ + − ≥  

2x⇔ ⇔ ≤ ≤  

2x⇔ ≤ ≤      □  

(1)  

0  

Q @�មSព�ន�ព@.ច��'��គប� ,a b ) 

     □  
(1)

1 4 4

1

)
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0) 1 ≥+  
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   ��ច�#��បព�ន :��$% 
1 1 5 1 6

1 4 4 1 4 4

x y x y

x y x y

 + + − =  + = − + 
 

+ = − + = −
⇔ ⇔

 
 

   6 4 4 2y y y=⇒ + − ⇔− =  

   ជ�ន��ច���ម�
� (1) , �យ�ង1ន� 1 4 3
1 4

1 4 5

x x
x

x x

+ = = 
+ =  + = − = −

⇔
 

⇔  

   ��ច�ន� ច����យ�ប���បព�ន �ម�
�គ" ((3 2); ); 5;2−     □  
 )c   �ក�គប� ,,x y z ក0/ង�ម�
�� 2 2 4 3 6 5 4x x y y z z− − + = − + − − −  

   �ក�ខ�� � 
0 2

3 0 3

5 5

2

0

y

z

x x

y

z

− 


≥ ≥
− ≥ 

 
 


⇔ ≥
− ≥≥

 

   �យ�ង3ន�  2 2 4 3 6 5 4x x y y z z− − + = − + − − −  
   4 2 2 4 3 6 5 0x y z x y z+ + + − − − − −⇔ − =  
   ( 2 2 2 1) ( 3 4 3 4) ( 5 6 5 9) 0x x y y z z− − − + + − − − + + − − − + =⇔  
   2 2 2( ( 0( 2 1) 3 2) 5 3)x y z− − − − − −⇔ + + =  

   
2 1 0 2 1 2 1 3

3 2 0 3 2 3 4 7

5 9 145 3 0 5 3

x x x x

y y y y

z zz z

 − − = − = − = = 
    − −⇔ ⇔ ⇔ ⇔= − = − = =   
   − = = − − = − =  

  

   (�ផ[Tង [̂ .��ក�ខ�� ) 
   ��ច�ន� 7,3, 14x y z= = =        □  
លំ�ត់ទ៤ី 

 
 
 
 
 
 
 
 

 • �យ�ង3ន  � �1

2
ABD AED=  (Q @1កម/�4� 5កក0/ង) 

A  

E  F  

B  

D  

I  

C  



�បជ��� ��	 
គ�� 
� �ទ���ជ���� ����
�ម�ប�ង����ព��ក�� ក ទ!
 

www.highschoolcam.blogspot.com                                           

    � �1

2
ACD AFD=  (Q @1កម/�4� 5កក0/ង) 

  � � � � 00
1

(
2

) 9AED AFD ABD ACD⇒ + = + =

  � � 0180AED AFD⇒ + =  
  ⇒ ច./�
� EAFD -ច./�
�4� 5កក0/ង 
  , , ,E A F D⇒ �h@.�V����ង7ង�:.ម�យ  
  • �យ�ង3ន� ABC∆ :កង�.ង� ,A AI -�ម�Fន 
  AI BI CI=⇒ =  
  IAC⇒ ∆ �ម1.�.ង� � �1

2
A ACD AID⇒ =

  �8យ � �1

2
ACD AFD=  (��9យUង���) ⇒

  ⇒ ច./�
� DAFI -ច./�
�4� 5កក0/ង 
  , , ,A F D I⇒ �h@.�V����ង7ង�:.ម�យ  
  	ម (1) & (2) , �យ�ង1ន5ច�ន/ច , , , ,A E D I F

លំ�ត់ទ៥ី 

  �យ�ង3ន� � 090AMB =  (ម/�4� 5កកន6��ង7ង�) 
  ⇒ ច./�
�CMDH -ច./�
�:កង (��'�

  1

2HCD MDHCS S⇒ =  

  �យ�ង3ន� ACH∆ 3នCE -�ម�Fន ECH ACHS S⇒

      DHB∆ 3ន DE -�ម�Fន S S⇒
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00) 9  

 
 (1)  

-�ម�Fន (ប�9ប�) 

�ACD AID  

� �AID AFD⇒ =  

 
 (2)  

, , , ,A E D I F �h@.�V����ង7ង�:.ម�យ  □  

 

��'� 0ˆˆ ˆ 90M C D= = = ) 

1

2ECH ACHS S⇒ =  
1

2DHF BDHS S⇒ =  
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  ��ច�#� 1
(

2
)HCD ECH DHF MDHC ACH BDHS SS S S S+ + = + +  

  21 1 1 1 1
. . . .

2 2 2 4 2ECDF MABS S MH AB MO AB R≤ =⇒ = =  

  (��'� , )AB OMH AB⊥ ∈  

 21

2ECDFS R⇒ ≤  (ម@ន:�ប�បI�) 

 �<J " "= �ក�.3ន OH M⇔ ≡ ⇔ -ច�ន/ចកNO ��ប��ធ0� AB  

 ��ច�ន� �កjKផ[ច./�
� ECDF 3ន.�K�ធ�ប�ផ/.��H� 21

2
R �ព� M -ច�ន/ចកNO ��ប�� 

 ធ0� AB   □  

646 
���� �ទ��� �យ
�ព� ���� ង ន�ង���ទ� 

វ�����បឡងសសិ��ពែូកទូ�ំង�កុង&ណ(យ !�២ំ០១១ 
លំ�ត់ទី១: (២ពិន��) 

�����ក�នlម� 
3 24 1

1

16 2 9xx
A

x

x− + −=
−

 

លំ�ត់ទី២: (៥ពិន��) 
 1) �8��;យ�ម�
��  2 3 22 3) 5 3 3( 22 x xx x x+ + = + + +  
 2) �គ$%បNO ច�ន�នព@. ,x y :�ប�បI� ន@ង�ផ[Tង [̂ .� 2 2(8 11) (8 144 ) 0y x yx − + + + =  
 �ក y  �ព� x  3ន.�K�ធ�ប�ផ/., ន@ង�ព� x 3ន.�K�.�ចប�ផ/.M  
លំ�ត់ទី៣: (៥ពិន��) 
 1) �ក 7ច�ន�នគ.�Q @ជ=3ន ���មb�$%ផ�គ/�KនបNO 
���ប��ព�កc ��H�ន5ង 2�ង ផ�ប�ក 
បNO 
���ប��ព�កcM 
 2) �គ$%បNO ច�ន�នព@.ម@នPQ @ជ=3ន ,x y :�ប�បI� ន@ង�ផ[Tង [̂ .� 1x y+ = M �ក.�K�ធ�ប�ផ/. 
ន@ង.�K�.�ចប�ផ/.�ប��� 2 23 )(4( 254 3 )y y x xyB x + + += M 
លំ�ត់ទី៤: (៦ពិន��) 
 �គ$%�.��
� ABC 4� 5កក0/ង�ង7ង� ( )O 3នPងA.�ផf@. BC M 
 1) �ង��VUង��g�.��
� ABC  ន�Qកន6��ង7ង� ( )I 3នPងA.�ផf@. AB  ន@ងកន6��ង7ង� ( )K 3ន
PងA.�ផf@. AC M ប#[ .�
.�	ម A  
.�កន6��ង7ង�?�ងព�� ( )), (I K ��Dង>0 �.ង�បNO ច�ន/ច ,M N  
( M �ផeងព� ,A B �]�យ N �ផeងព� ,A C )M 
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 គ�#បNO ម/��ប���.��
� ABC �ព��កjKផ[�.��
�CAN ��H� 3�ង �កjKផ[�.�
�
� AMB M 
 2) �គ$% AB AC<  ន@ងច�ន/ច D �h@.�V����ជCង AC XY ងN$% AD AB= M 	ងច�ន/ច E

-ច��#�:កង�ប��ច�ន/ច D �\����ជCង BC �]�យច�ន/ច F  -ច��#�:កង�ប��ច�ន/ច A �\���
�ជCង DE M ��បTប�ធDប AF

AB
 ន@ង AF

AC
 -ម�យន5ង �cosAEB M 

លំ�ត់ទី៥: (២ពិន��) 
 មន/�eព��#ក���ង:�bង-ម�យ>0 ��ចUង��
ម� ក0/ង�បPប�3នឃ6�311�>ប�, 	ម��8ប�
���8យ គ"មន/�e30 ក�nយកឃ6� k �>ប�, ច��'� { }1;2;3k ∈ M P0កឈ0� -P0ក:��យក1ន
�>ប�ឃ6�ច/ង��
យ�ចញព��បPប��#�M 
 1) �.�P0កទ�ម�យ � "P0កទ�ព��-P0កឈ0� �]�យ
���ង����� �
�:បបN:�����មb�យកឈ0�
�#�? 
 2) ��ន����ចUង���:��, �ព���o.��ន��.dQ1នជ�ន��ឃ6� 311�>ប� �8យឃ6� n �>ប�, 
ច��'� n -ច�ន�នគ.�Q @ជ=3ន? 

�ំែ��ំ 

លំ�ត់ទី១ 
 �����ក�នlម A : 
 ប�:បក 3 2 216 21 94 (2 3) ( 1)x x x xx − + − = − −  
 �ក�ខ��  1x >  
 �យ�ង1ន 2 3A x= −  

 � "  
3

2 3;

3
3 2 ; 1

2

2

x x
A

x x

 −= 
−

≤

< <


       □  

លំ�ត់ទី២ 
 1)  �8��;យ�ម�
� 2 3 22 3) 5 3 3( 22 x xx x x+ + = + + + : 
 ប�:បក 3 2 23 3 2 ( 2)( 1)x x x x xx + + + = + + +  
 �ក�ខ��   2x ≥ −  
 	ង 22 , 1x x xa b+ + += =  ប�:�ង�\-9ង 2( ) 5a b ab+ =  
 �8��;យ�យ�ង1ន 4 , 4a b b a= =  
 • ច��'� 24 2 4( 1)a b x x x⇔= + ++ =  �ម�
�>H នp� 
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 • ច��'� 2
1 2

3 37 3
3 7

7
4 ,

2
0

3

2
b xa x x x⇔ − − = ⇔ = −=+=  

 ��បTប�ធDប-ម�យ�ក�ខ��  ន@ង�ន0@8q ន      

 □  
 2) ប�:�ង�ម�
��\-9ង� 2 28 4 11 14 08 xy xy x− + − + =  
 �យ�ង3ន� 2 288 112 0 11 141 06 2y x xx x′∆ + − ≥ ⇔ − += ≤−  
 �8��;យ�យ�ង1ន 2 3,5x≤ ≤  
 ច��'� 1; 3,52 1,75yx yx= =⇒ = = ⇒  
 �ន0@8q ន� (3,5;(2;1), 1,75)        □  
លំ�ត់ទី៣ 
 1) 	ង7ច�ន�នគ.�Q @ជ=3ន:���.dQ�ក�8យ 1 2 7, , ...,x x x , �យ�ង1ន� 
  2 2 2 2 2 2

1 2 7 1 2 72(. .... ... )xx x xxx + + +=  
 kប3, 1 2 7... 1xx x≥ ≥ ≥ ≥  3ន 2 2 2 2 2

1 2 7 1 1. ... 2.7 14x x x x x≤ =  
 2 2 2

1 2 7. ... 14xx x⇒ ≤  
 2

2 7 2 714 4 2... ... 1x xx x≤ ⇒ = == =<  
 2 2 2 2

1 2 1 2. 2( 5)xx x x⇒ = + +  
 	ង 2 2

1 2,x a x b= =  ច��'� ,a b -បNO ច�ន�នគ.�Q @ជ=3ន �]�យ-ច�ន�ន
���1ក� 
 2 2 10 ( 2)( 2) 14.1 7.2ab a b a b+ − − = =⇔= +  

 • ក��� ទ�r:  2 14
3

2 2

a
b

b

− =
= − =

⇒


 ម@ន:មន-
���1ក� 

 • ក��� ទ�s:  1

2

2 7 9

2

3

4 22

xa a

b b x

− = =  
  − =

=
⇒

 ==
⇒


  �]�យ�ន0@8q ន   □  

 2) �ក.Kម6ធ�ប�ផ/. ន@ង.�ចប�ផ/.�ប�� B : 
  2 2 3 312 1 316 2 4y x xB yx y+ + +=  

  
2

2 2 2 1 191
12( ) 2 ..16 . 16

16 16
y x y xy yx xB

 + + − = = − + =
 

 

  191

16
B ≥ , B .�ចប�ផ/. 191 1

16 16
xy⇔= =  

 �8��;យ1ន� 2 3 2 3
,

4 4
x y =+ −=  � " 2 3 2 3

,
4 4

x y =− +=  

 មFYង�ទD. �យ�ង3ន� 24 ( ) 1 0
1 1 1 3

0
4 16 16 16

xy x y xy xy≤ ≤ + = ⇒ ≤ ≤ ≤ − ≤−⇒  



�បជ��� ��	 
គ�� 
� �ទ���ជ���� ����
�ម�ប�ង����ព��ក�� ក ទ!
 

www.highschoolcam.blogspot.com                                           

 #�$% 1 3
0

16 16
xy −≤ ≤  

 
2 2

16.
1 191 3 191 25

16
16 16 16 16 52

B xy + ≤   = − =  
 

+
 

 ��ច�ន� B ធ�ប�ផ/. 25
( ) 1

52
x y= + =⇔  ន@ង xy

 �ន0@8q ន.       
លំ�ត់ទី៤ 
  

      □  
  
 
 
 
 
 
 2) ��បTប�ធDប.... 
 �ង� AH BC⊥ , �យ�ង1ន AFEH -ច./�
�:កង
 ABD∆ :កង�ម1. � 045ADB⇒ =   

 ច./�
� ADEB 4� 5កក0/ង � �AEB ADB⇒ = =

 ��ច�#� AHE∆ :កង�ម1. AH HE AF=⇒ =

 ABC∆ -�.��
�:កង 
2 2 2 2 2 2 2

1 1 1 1 2 1 2

AF AH AB AC AC AF AB
= = + <

 	ម �
2 2

2 1
cos cos 4AEB

AF AF

AC AF AC AB
⇒< < =<

1) គ�#បNO ម/��ប���.��
� ABC  
 �;យ1ន, 090BAC =  
 �;យ1ន, AMB∆ ន@ង CAN∆ 3ន9ង��ច>0

 ?ញ1ន 
2

1

3
AMB

CNA

S AB

S AC
∆

∆

 = =  
 

 

 � �0 01
ta t n

3
n 30 a

A
ACB B

B

AC
AC= = = ⇒ =

 ��ច�ន� � 060ABC =  �]�យ�ន0@8q ន 
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1 191 3 191 25

16 16 16 16 52
= − =  

1 1

4 2
x yxy ⇔ = ==  

     □  

-ច./�
�:កង 

 
045= =  

AH HE AF=  

2 2 2 2 2 2 2

1 1 1 1 2 1 2

AF AH AB AC AC AF AB
= = + <⇒ <  

�0cos cos 4 o5 c s
AF AF

AE
C AB

B=< =  

3ន9ង��ច>0  

0 030ACB B =  
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�ម �0
2 2

1 2 2
co co45

2
ss

AF

AF AB A
AEB

B
< ⇒ = =>  

 �ន���	 ន �cos AEB
AF AF

AC AB
<<  

លំ�ត់ទី៥ 
 1)  ន
��
�កឈ��... 
 
�កទ�ម�យ យកឃ��3 ��ប� �����ឃ��308 ��ប��ព !គ!#$ន 4  
 
�កទ�ព�
យកឃ��1, 2 
 % 3 ��ប� 
 
�កទ�ម�យយកឃ��3, 2 
 % 1��ប� ច'ន�ន������ព !គ!#$ន 4  
 �ច�()បន*+,ច�ន� �-�
�ក(+�យកឃ��ច!ង��/យគ%�)01()�
�កទ�ម�យ 
 2)  ច'�2�ឃ��3ន n ��ប�.. 
 �ប4 n ម�ន(មន�ព !គ!#$ន 4 , �ម1 �ធ��ធ74+,ច8ង��4 �-�
�កទ�ម�យឈ�� 
 �ប4 n �ព !គ!#$ន 4  �-�
�កទ�ព�
�
�កឈ��      □  

646 
���� �ទ��	 �យ
�ព����� ង 

េ�តៀម�បឡងសិស��ពូែកទូ�ំងេខត! "ជ$នី និងទូ�ំង�បេទស &'�ំ២០១៤ 

I  (15ព�ន=!): 1.  �គ@A 2 25 13
,

2 4
x y x y++ == B  
ក)$ម�
ប�� 5 5x y+  B 

   2.   �គ@Aច'ន�នព�) ,,x y z  �ផ=EងF= )��បពGនH�ម�/
I 

     2 2 2

3 3 3

26

90

6

y z

x y z

x y z

x

+
+ +

+ =

=
+ + =






  

   គ#-)$ម�
ប�� xyz   ន�ង 4 4 4x y z+ +  B 
II  (15ព�ន=!): 1. �គ@Aប�* ច'ន�នព�)ម�ន�,នA ,,a b c  � 4យ 0a b c+ + = B 
    
ក)$ម�
ប��ក�នJម 2014 2014 2014xA x += − ,  

   ច'�2� a b c
x

b c a c a b
= + −

+ + +
 B 

   2. �គ@A a b c< < , 
ក)$ម�),ចប'ផ!)
ប��ក�នJមI 
    y x a x b x c= − + − + −  B 

III (15ព�ន=!): 1. ����Kយ�ម�/
  3
x a b x b c x c a

c a b

− − − − − −+ + =   

   2. �គ@A�ម�/
 4 3ax x b+ = −  3នL���ច4ន�ង1 ច'�2�
MN)� x B 
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ក)$ម�
ប�� 2014(4 3 )a b+  B 

IV (15ព�ន=!): �KយបPQ ក�RI  3 3 3 3 ... 3 1

4
6 3 3 3 ... 3

− + + + +
<

− + + + +
  

   ក�!ង�-�Sគយក3ន 2014 TU V�/��, Sគ(បង3ន 2013TU V�/��B 
V  (WXព�ន=!):  ក�!ង/
�ប�'ងមU,),ម�យ,  ក�Yក
ប�-ក��ចញ+'�#4 
ក�!ង�ព�()ម�យB  
  ក�!ង[�3U ង\, 
�កទ�W ជ��យ%)�ង
�កទ�[ច'^យ 15km  � 4យជ����_ន�ង
�កទ�` 
  ច'^យ3mk  aន�
�កទ�W�b+��ទ�យ%)�ង
�កទ�[12mn  � 4យ��_ន�
�កទ�` 
  aន3mn  B  គ#-��cdន
ប��
�ក�ប�'ងe'ងប�-ក�B 
VI (WXព�ន=!): ក�!ង
,ប8ង��/ម គ%�ឆ�/# ABCDEF   
  (+�ប�ងg4)�ចញព��)��/#(កងច'ន�ន�a'គ% 
  , , ,, BCO CDO DEOABO EFO ន�ង�)��/# 
  AOF , (+�O  �ច'ន!ច  
  �ប�ព7
ប��ប-= )� BF  ន�ង AE B   
  �គ@A 8OA cm= , គ#-�កY$ផ=
ប�� AOF∆ គ�)� 2cm   

ចំេលើយ 
I. 1. 
ក)$ម�
ប�� 5 5x y+  : 
 �យ4ង3នI 2 2 3 3 5 5 2)( ) ( ) ( ) ( )( y x y x yx xy x y+ + = + + +   

 -'@A   5 5 2 2 2 213 5 65 13 5
( ( )( () ) ( )

4 2 8 4
)

2
yx x y x xy xy xyy xy + + −= + − −

 
− =    

 មhUង�ទi) 2 2 21 1 25 13 3
( )

2 2 4 4 2
( )x yxy x y  

 = + = − =


− 


+    

 +,ច�ន�  5 5 65 13 3 5 9 455 180 275
.

8 4 2 2 4 32 32
yx

− − − = = 
 

+ =   

 2. គ#-)$ម�
ប�� xyz  ន�ង 4 4 4x y z+ +  : 
 �យ4ង3នI 2 2 2 2( )( 2( )) x y z xy yzx zz xy = + + + + ++ +   

 �យ4ងaនI 2 2 2 2 2( ) 2
1 1

( ) [6
2 2

6] 5xy yz zx x y z x y z− + + + = + + −+ ==   

 ��យ   3 3 3 2 2 23 ( )[( ( )]y z xyz x y z x y z xyx yz zx+ + − = + + + + − + +   
 �មម,�នjង 90 3 6[26 5] 126xyz− = − =   

 +,ច�ន�  1
(90 126) 12

3
xyz = − = −   

D 

E 

F 
O 

C 

B 

A 
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 មhUង�ទi), �យ4ង3នI 
    4 4 4 2 2 2 2 2 2 2 2 2 2( ) 2( )y z x y x y z xx z y z+ + = + + − + +   
     2 2 2 2 22[( ) 2( )]26 xy yz zx xy z yz x x yz− + + − + +=   
     2 226 [5 ( ]2 2 )xyz x y z+= − − +   
     2 2(25 24.6) 676 33 86 8 332= − + = − =   
II. 1. គ#-)$ម�
ប��ក�នJម A  : 
 �មប'Tប�I 0a b c+ + =  , �យ4ងaនI 
    , ,a c ba a cc bb + = −− += = −+  , ជ'ន��ច,�ក�នJម x  �យ4ងaនI 

    1
a b c a b c

x
b c a c a b a b c

= + − = + + = −
+ + + − −

  

 +,ច�ន�  2014 2014 2014 1 2014 2014 4027xA x − + = − + + ==   
 2. 
ក)$ម�),ចប'ផ!)
ប��ក�នJម :y   
    y x a x b x c= − + − + −   
 *  �ព� ( ) ( ) ( ): ( ) ( )x y a x b x c xa b a c a= − + − + ≥ − + −−≤   
 *  �ព� : ( ) ( ) ( ) ( ) ( )b y x a b x c x ba x a c x≤ = − + − + − = − + −<   
     ( ) ( )b a c b c a≥ − + − = −   
 *  �ព� ( ) ( ) ( ) ( ) ( ):b x y x a x b c xc x a c b< = − + − + − = − −≤ +   
     ( ) ( )b a c b c a> − + − = −   
 *  �ព� : ( ) ( ) ( ) ( ) ( ) ( )c x y x a x b x c b a c b x c c a< = − + − + − > − + − + − > −   
 +,ច�ន�,  miny c a= −  � 4យ y  ទទ��aន)$ម��ន��ព� x b=   
III. 1. ����Kយ�ម�/
I 
 ��4ក3មក
ងk8ង�ឆ7ង$ន�ម�/
, �យ4ងaនI 

 1 1 1 0
x a b x b c x c a

c a b

− − − − − −     − + − + − =     
     

  

 0
x a b c x a b c x a b c

c a b

− − − − − − − − −+ + =   

 ( ) 1 1 1
0x a b c

c a b
 − − − + + = 
 

  

 ��យ 1 1 1
0

c a b
+ + >  -'@A 0x a b c− − − =  
 %  x a b c= + +   

 2. 
ក)$ម�
ប��ក�នJម 2014(4 3 )a b+  : 
 �យ4ង�
��
�ម�/
(+�@A��/មTងI  ( 3) (4 )a x b− = − +   
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 �ព��-� �ម�/
3នL���ច4ន�ង[ �មម,�នjងI 
  3 0a − =   ន�ង  4 0b+ =   
 -'@A , 43a b= = −   
 +,ច�ន� 2014 2014(4 3 0 0)a b = =+   
IV. �KយបPQ ក�1 ��មSពI 

 �ង 3 3 3 ... 3a = + + + +   (3ន 2014 TU V�/��), eញaនI 

  2 3 .3 3 3 . . 3a + + ++ +=  (3ន 2013TU V�/��), 

 -'@A 3 3 .3 3 3 . . 3a + + += +−  , +,ច�-� �យ4ងaនI 

 2 2

3 3 3 3 ... 3 3 3 3 1

6 ( 9 (3 )(3 ) 3
6

3)
3 3 3 ... 3

a a a

a a a a a

− + + + + − − −= = = =
− − − +

−
− +

+ + + +
  

 ��យ 3 4a + > , -'@A 1 1

3 4a
<

+
 eញaន 3 3 3 3 ... 3 1

4
6 3 3 3 ... 3

− + + + +
<

− + + + +
  

V. *  �ង ( / )x km h  ���cdន
ប��
�កទ�W 
    ( )y km  �ច'^យផ�,1ក�!ង/
�ប�'ងB �កlខ#n I 3, 0x y≥ >   
 *  �យ4ងaន 15( / )x km h+  ���cdន
�កទ�[ 
    3( / )x km h−  ���cdន
�កទ�` 

  1 1
12 ; 3

5 20
mnmn h h= =   

 *  �មប'Tប��យ4ងaន�បពGនH�ម�/
I 
1

15 5
1

3 20

y y

x x
y y

x x

 − = +

 − =
 −

  

 ����Kយ�បពGនH�ម�/
 
1

5 ( 15) 5 ( 15)15 5
1 20 20( 3) ( 3)

3 20

y y
y x xy x xx x

y y xy x y x x

x x

 − = + − = + +
  − − = − −

⇔
=

 −

  

 
2 2

2 2

15 15 (1)

20 20 60 3 60

5 75 5 75

3 (2)

x x

xy xy y x x

xy y xy x y

x x

x

y

 + − = =+ +
⇔ ⇔ 

 
 − + = − = − 
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( ) ( )

2
2

2
2 2 2

15
15

15
3 15 3

75
75

60 4 5
75

xx
xy

y

x
x x x

x

x
x x x


= = 

 
  = =    

+

⇔
+ − + −



+
⇔   

 
2

2

15

75 0

75
75

90

x
xy

x

x
y

x

 == 
  =

+



⇔ ⇔
− = 

  

 *  +,ច�ន� ��cdន
�កទ�[គ%I 90 /km h , ��cdន
�កទ�Wគ%I 75 /km h  ,  
    ��cdន
�កទ�`គ%I72 /km h   

VI. �ម 
2

1 1 1

22 2
OC OB OAOA

 = =  =
 

  

  1 1
2( )

42
OE OC OA cm= = =   

 ��យ�)��/# EFO ABO∆ ∆∼   

  1 1

4 4 2
EF OF OB OA= = =   

 
 
 
 
 
 
 
 
 

 �ង FG AE⊥  �)ង�G , -'@A 1 1
1

82
FG OF OA cm= = =   

 +,ច�ន� �កY$ផ=$ន AOF∆ គ% 21
. 4( )

2AOFS AO FG cm∆ ==   
'()& 

 
  
  

D 

C 

E 

F 

A 

B 

G 

O 
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���� �ទ��� �យ
�ព����� ង 
េ�តៀម�បឡងសិស��ពូែកទូ�ំងេខត! "ជ$នី និងទូ�ំង�បេទស &'�ំ២០១៤ 

 

I (15ព�ន=!):  1. គ#-)$ម�
ប��ក�នJមI  2 3 4

4 2 3 6 8
A

+ +=
+ + + +

  

   2.  គ#-)$ម�
ប��ក�នJមI  3 320 14 2 20 14 2B + + −=   
II (15ព�ន=!):   �គ@A a b c d+ = +  ន�ង 3 3 3 3b da c+ = + B   
   ប ô ញR 2013 2013 2013 2013a b c d+ = +  B 
III (15ព�ន=!): �គ@A ,,a b c  �ច'ន�នគ)�1 �ជQ3នប��ផpង�� B ប ô ញR ក�!ងច'�-មប�ច'ន�នI 
   5 5 5 5 5 5, ,b ab b c bca c a ca− − −  �)013នច'ន�នម�យ(ចក�ច�នjង 8  B 
IV (20ព�ន=!): 1. �គ@Aច'ន�នព�)ព�
 ,x y  (+� 2 2 4 4, ,x yx x yy + ++  �ប�* ច'ន�នគ)�B 
   �KយបPQ ក�R  3 3x y+  កr�ច'ន�នគ)�(+
B 
   2. 
កច'ន�នគ)�(+�3ន��ខ9ខ=ង� 1 2 3 1 2 3 1 2 3a a a b b b a aA a=  ក�!ង�-� 1 0a ≠   
   � 4យ 1 2 3 1 2 32b b b a a a= , ��យ+jងR A sច�
��
aន��/មTងI 
   2 2 2 2

1 2 3 4. . .pA p p p=  ច'�2� 1 2 3 4, , ,pp p p  �ច'ន�នបtម 4 �ផpង�� B 

V (15ព�ន=!):   �ង ,,a b c  ��ប(1ង�ជuងe'ងប�
ប���)��/#ម�យB �ង 
2

a b c
p

+ +=  B 

   �KយបPQ ក�R�ប4 1 1 1 2 2 2

p a p b p c a b c
+ + = + +

− − −
 គ%�)��/#�-� 

   ��)��/#�មGងpB 
VI (20ព�ន=!): �គ@A�)��/# ABC  3ន , ,Aa C B cB bC A= == , ក'ព�� aAH h=  B 

   �KយបPQ ក�RI  1
( )( )

2ah a b c a b c+ + − + +≤  B 

ចំេលើយ 
I. 1. គ#-)$ម�
ប��ក�នJម :A   
 �យ4ង3នI 4 2 3 6 8 2 2 2 3 6 8+ + + + = + + + + +   
    2 3 4 4 6 8 ( 2 3 4) ( 4 6 8)= + + + + + = + + + + +   
    ( 2 3 4) ( 2.2 2.3 2.4)= + + + + +   
    ( 2 3 4) 2( 2 3 4) ( 2 3 4)(1 2)= + + + + + = + + +   

 �យ4ងaន  2 3 4 2 3 4 1

4 2 3 6 8 ( 2 3 4)(1 2) 1 2
A

+ + + += = =
+ + + + + + + +

  

 +,ច�ន�  2 1A = −   
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 2. គ#-)$ម�
ប��ក�នJម :B   
 �យ4ង3នI 3 33 3( 20 14 2 20 14 2 )A = + + −   
         3 320 14 2 202 14 2 20 14 20 414 2 3 0 6A A= + − + − = ++ +   
 3 6 40 0A A⇔ − − =   
 3 2 24 4 16 10 40 0A A AA A⇔ − + − + − =   
 2 ( 4) 4 ( 4) 10( 4) 0A A A A A⇔ − + − + − =   
 2( 4)( 4 10) 0A A A⇔ − + + =   
 ��យ 2 24 10 ( 2) 6 0A AA + + = + + >  -'@A 4A =   
II. �យ4ង3នI a b c d+ = +  -'@A 3 3( )( ) c da b = ++   
 �មម,�នjង 3 2 2 3 3 2 2 33 3 3 3a b ab b c c d cda d+ + + = + + +   
 ��យ 3 3 3 3b da c+ = +  -'@A 2 2 2 23 3 3 3b ab c d ca d+ = +  
 % 3 ( ) 3 ( )ab a b cd c d+ = +   
 *  �ប4 0a b c d+ = + =  -'@A , d cb a= − = −   
 +,ច�ន� 2013 2013 2013 20130b ca d+ = = +   
 *  �ប4 0a b c d= + ≠+  -'@A ab cd= ,  
 +,ច�ន� 2 2 2 2( ) 4 (( ) 4 () )a b ab c d cd ca db = + − = + − = −−   
 )i  �ព� a b c d− = − , � 4យ a b c d+ = +  -'@A 2 2a c a c= ⇔ =  ន�ង b d=   
 )ii  �ព� ( )a b c d− = − −  , ន�ង a b c d+ = + , -'@A 2 2a d a d= ⇔ =   
 � 4យ b c=   
 �
!បមក ក�!ងក
#� e'ង
��8ង��4 �យ4ង�!ទH()aនI 2013 2013 2013 2013a b c d+ = + B 
III. �យ4ង3នI 5 5 4 4 2 2( ) ( )( )( )b ab ab a b aa b a b a b a b− = − = − + +   
    5 5 4 4 2 2( ) ( )( )( )c bc bc b c bb c b c b c b c− = − = − + +   
    5 5 4 4 2 2( ) ( )( )( )a ca ca c a cc a c a c a c a− = − = − + +   
 �ប4 ,a b  3ន�កlខ#Iគ,���+,ច�� , -'@A ,a bb a− +  ន�ង 2 2a b+  �!ទH()គ, 
 +,ច�ន�  5 5a b ab−  គ%(ចក�ច�នjង8   
 �ប4 a  ន�ងb  3ន�កl#Iគ,����ផpង�� , �ព��-� c  �)013ន�កl#Iគ,���+,ច��  
 នjង a  
 % b , vប3R a  ន�ងc  3ន�កl#Iគ,���+,ច�� , -'@A 5 5c a ca−  (ចក�ច�នjង8   
IV. 1. �KយបPQ ក�R 3 3x y+  កr�ច'ន�នគ)�(+
I 
 �យ4ង3នI 2 2 3 3( )( ) ( )y x y xyx y x x y= + ++ + +   (1)   
    2 2 2( ) 2y xx y xy+ = + −     (2)   
    4 4 2 2 2 2 2( ) 2y x yx x y+ = + −    (3)   
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 ��យ 2 2, xx y y++  �ច'ន�នគ)� �-��ម (2) 2xy⇒  �ច'ន�នគ)� 

 ��យ 2 2 4 4,x y x y+ +  �ច'ន�នគ)� �-��ម 2 2 21
(3) (2 )

2
2x y xy⇒ =  �ច'ន�នគ)� 

 2(2 )xy⇒  (ចក�ច�នjង 2 2xy⇒  (ចក�ច�នjង 2  (��2� 2  �ច'ន�នបtម) 
 xy⇒  �ច'ន�នគ)�B +,ច�-� �ម (1)  eញaន 3 3x y+  �ច'ន�នគ)�B 
 2. 
កច'ន�នគ)� :A   
 �យ4ង3នI 6 3

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3.10 .10a a a b b b a a a a a a b b b a a aA = + +=   
        6 3 6

1 2 3 1 2 3 1 2 3 1 2 3.10 2. .10 .(10 2 1)a a a a a a a a a a a a+ + = + +=   
        2 2 2

1 2 3 1 2 3(1002001) .7 .11 .13a a a a a a= =   
 +,ច�ន�  1 2 3a a a  �)01��w4នjង/�
$នច'ន�នបtម p ខ!�ព� 7,11, 13 B ��យ 1 2 3 1000b b b <   
 -'@A 1 2 3 500 10 23a a a p< ⇒ < <  B +,ច�ន� p  sច��w4នjង17  
 % 19  , 
 +,ច�-� 1 2 3 289a a a =  
 % 1 2 3 361a a a = eញaន 1 2 3 578b b b =  
 % 1 2 3 1156b b b = (�x�) 
 +,ច�ន� ច'ន�ន(+��)01
កគ%I 289578289A =   

V. �មប'Tប� eញaនI 1 1 1
0; 0; 0

2

b c a

p a p b p c

+ −= > > >
− − −

  

 
ន!1)*នy�ទHផ�8ង��4 �យ4ងaនI 1 1 4 4

2 ( )p a p b p a b c
+ =

− − − +
≥   

 +,ច�� (+
, eញaនI  1 1 1 2 2 2

p a p b p c a b c
+ + +

−
≥ +

− −
  

 �PN " "=  �ក4)3ន�!���()I 

 

1 1 4

1 1 4

1 1 4

p a p b c
p a p b

p b p c
p b p c a

p c p a

p

a b

c b

c

p a


+ = − − − = −

 + = − = − − −  − = −
+ =

⇔

−

⇔

−

=



=



  

 +,ច�ន� �យ4ងaនបPo �)01�KយបPQ ក�B 
VI. �ង  d  �ប-= )�/)��ម A  � 4យ��បនjង BC B   
  D  �ច'ន!ចឆ�!�នjងច'ន!ចC  �ធiបនjងប-= )�d B 
 �ឃ4ញR  � 02, ; 90aDC h DCBAD AC b= = ==   
   DCB∆  3ន � 090DCB =  �-��ម�ទj�*�បទព��គG
 �យ4ងaនI 
   2 2 2 2 24 aDC BC aB hD = + = +   
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 2 24 ahBD a⇒ = +   
 ព�ន�)Aប�ច'ន!ច ,,A B D  �យ4ងaន BD AB AD≥ +   
 2 24 a a b ch⇒ + ≤ +   
 2 2 24 ( )ah a b c⇒ + ≤ +   
 2 2 21

( )
4a b ch a⇒ ≤ − +    

 1
( )( )

2a a b c a b ch + + − + +⇒ ≤   

 
'()& 

 
���� �ទ��� �យ
�ព����� ង 

េ�តៀម�បឡងសិស��ពូែកទូ�ំងេខត! "ជ$នី និងទូ�ំង�បេទស &'�ំ២០១៤ 

I  (15ព�ន=!): 1.  /�
$នច'ន�នគ)�គ%�)01aន�zR� /�
�aក+B  �ប4 x  �/�
�aក+, 
   ច,

កច'ន�ន(+��/�
�aក+ប-= ប�ព�{B 

   2.   �គ@A 2−  �L�
ប���ម�/
 21
5 ( 2)

3
mx x= + − , គ#-)$ម�
ប�� 

   ក�នJមI 2 2014( 11 17)mm − +  B 

II  (15ព�ន=!): 1. គ#-)$ម�
ប��ក�នJមI  1 1 1 1 1 1

3 15 35 63 99 143
A = + + + + +   

   2. ��ម|�ក�នJមI  
4 45 2 25

2

4 3 5 1− −+
  

III (15ព�ន=!): �គ@A 
4 4

2 21
; 1

x y

a b a b
x y+ =

+
+ = B  �KយបPQ ក�RI 

   1. 2 2bx ay=    2. 
2000 2000

1000 1000 1000

2

( )

x y

a b a b
+ =

+
     

IV (20ព�ន=!): 1. �គ@A�ម�/
+%��កទ�ព�
I 2 0mxx n+ + =  3នL�ព�
 1 2,x x  ន�ង 1n m≤ −   
   �KយបPQ ក�RI  2 2

1 2 1xx + ≥  B 
   2. vប3R ,a b  �ព�
ច'ន�ន�ផ=EងF= )�I  2 2 8 14 65 0b aa b+ + − + =  B 
   ច,

ក)$ម�
ប�� 2 2a ab b+ +  B 
V  (15ព�ន=!): 
ក�គប�ច'ន�នគ)�3ន��ខព�
ខ=ង�  (+�ច'ន�នន�ម�យ\(ចក�ច�នjងផ�គ!#$ន��ខ 
   �មខ=ង�ន�ម�យ\
ប��{B 

A 

D 

C B H 

b 

a 

c 

d

ah   
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VI (20ព�ន=!): P  គ%�ច'ន!ច��8ងក�!ង�)��/# , , ,ABC BC a CA b AB c∆ = = = B �ម P   
   �គគ,� || , ||DGIF BC AB  ន�ង ||EH CA  �ម�'�ប�, (+� ,I H  �}�)����4 
   , ,AB D E  �}�)����4 , ,BC F G  �}�)����4 CA  +,ចប ô ញក�!ង
,បB 

   �គ@A , ,FG bE I cD a H′ ′ ′= == , គ#-)$ម�
ប�� a b c

a b c

′ ′ ′

+ +  B 

 
 
 
 
 
 
 
 

ចំេលើយ 

I. 1. 
កច'ន�ន(+��/�
�aក+ប-= ប�ព� x  : 
 ��យ 0x ≥  , �-� 2( )x x=   
 eញaន ច'ន�ន(+��/�
�aក+ប-= ប�ព�{គ% 2( 1) 2 1x x x= ++ +   
 +,ច�ន�  ច'ន�ន(+��)01
កគ% 2 1x x+ +   
 2. គ#-)$ម�
ប��ក�នJមI 

 �យ4ង3នI 2−  �L�
ប���ម�/
 21
5 ( 2)

3
mx x= + −   

 �មម,�នjង 21
.( 2) 5.( 2) ( 2)

3
m − = − + −  eញaន 9

2
6

3
mm− = − ⇒ =   

 +,ច�ន� ក�នJមI  2 2014 2 2014 201411 17) 11( ( .9 17) ( 1) 19mm − + − + = − ==   
II. 1. គ#-)$ម�
ប��ក�នJម A : 

 �យ4ង3នI 1 1 1 1

( 2) 2 2k k k k
 = − + + 

 ច'�2��គប�ច'ន�នគ)�1 �ជQ3ន k , �យ4ងaនI 

    1 1 1 1

3 5 7 9 1

1 1

1 3 5 7 9 11 11 3
A

× × × × ×
= + + +

×
+ +   

        1 1 1 1 1 1 1
...

2 1 3 3 5 11 13

      = − + − + + −      
      

  

        1 1 6
1

2 13 13
 = − = 
 

×   

A 

B C D E 

F 

G 

H 

I P 
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 +,ច�ន� 6

13
A =   

 2. ��ម|�ក�នJមI 
4 45 2 25

2

4 3 5 1− −+
  

 �យ4ង�ង 2

4 45 2 1

2
0

4 3 255
E EE= >

− −
⇒ =

+
  

 ព�ន�)A  ( ) ( )
( ) ( )

( ) ( )
4 4

2
2 24 4 4 4

5 1254 4 2 5 34

4 5 125 52 5 3 4 22 1 55 3
E

 + + +
 =

+ − +
=

+ − +
  

  ( ) ( )( )
( )( )

4 4 4 4

2
4 4 2 5 3 2 4 2 5 3 3 5

6 2 5 3 5 3 5

5 125 5 125
E

+ + + + −
=

+ +

+ +

−
=   

  ( )2
2 4 4 41 2 5 5 1 1 55E E= + + + ⇒ = +=   

 +,ច�ន� 4

4 4

2
1

4 3 5
5

5 2 125
= +

− −+
  

III. �KយបPQ ក�RI 
 1. 2 2bx ay=   

 �យ4ង3នI ( ) ( ) ( ) ( )
22 24 4

24 4 2 2
xx y

a
y

ay yb bx ab x
a b a b

+ = =
+

⇒ + ++
+

  

         ( )2 2 2 20bx bay x ay− ⇒=⇒ =   
 +,ច�ន� 2 2bx ay=   

 2. 
2000 2000

1000 1000 1000

2

( )

x y

a b a b
+ =

+
   

 �ម 
2 2 2 2

2 2 1x y x
ay

a b a

y

b
x

b a
b = = =

+
+=

+
⇒   

 +,ច�-� 
2 2 2000

1000 1000

1 1

( )

x y x

a b a b a a b
= =

+
⇒ =

+
  

 � 4យ  
2000 2000 2000

1000 1000 1000 1000 1000

1 2

( ) ( )

y x y

b a b a b a b
+ =

+
⇒=

+
  

 +,ច�ន� 
2000 2000

1000 1000 1000

2

( )

x y

a b a b
+ =

+
  

IV. 1. ប ô ញR 2 2
1 2 1xx + ≥ : 

 
ន!1)*នy�ទj�*�បទ(1A)I  1 2

1 2.

x m

x x n

x + = −
=




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 �យ4ងaនI 2 2 2 2
1 2 1 2 1 2( ) 2 . 2x x x x x mx n+ = + − = −   

 +,ច�-�  2 2 2
1 2 1 2 1x x m n+ ≥ ⇔ − ≥   

 ��យ n m≤  �-��យ4ងaនI 
    2( 1)2 2 2( 1)m n mn ≤ − ⇒ − ≤ − −   
  ⇒   2 2 2 22 2( 1) 2 2 ( 1) 1 1n m m m mm m− ≥ − − = − + = − + ≥  ព�) 
 +,ច�ន� 2 2

1 2 1xx + ≥  ព�) 
 2. 
ក)$ម�
ប��ក�នJម  2 2a ab b+ + : 
 �យ4ង3នI 2 2 2 28 14 65 0 8 16 14 49 0b a b a a b ba + + − + = ⇔ + + + − + =   
  ⇔   2 2(( ) ) 04 7a b+ − =+   

  ⇔   4 0 4

7 0 7

a a

b b

+ = = − 
 − = =

⇔


  

 +,ច�ន� 2 2 2 2( 4) 4.7 7 37a ab b+ + = − − + =   
V.  
ក�គប�ច'ន�នគ)�(+�3ន��ខព�
ខ=ង��ផ=EងF= )��'�ន4
�ប~នI 
 �យ4ង�ង  10xy x y= +  �ច'ន�ន(+��)01
ក, �ព��-� 3នច'ន�នគ)�1 �ជQ3ន k  ម�យ 
 �U ង�@A�យ4ងaនI 10x y kxy+ =  (�មប'Tប�) 
 eញaន  ( 10 )y ky x= −  3ននGយR |x y  -'@A 0 yx< ≤   
 *  �ប4 x y=  -'@A 211x kx=  -'@A 11 11.1kx = =   
 eញaន  , 111 xk y= ==   
 *  �ប4 x y<  -'@A 4x ≤  (� 4យ��យ 10y ≥ ) 
 �ព� 4x =  -'@A 8y =  , ()ម�ន3នច'ន�នគ)�1 �ជQ3ន k  �(+��ធ74@A 48 32k=   
 �-��យ4ងaន 4x ≠   
 �ព� 10 ( 1) (3 13 30 )x x kx y k y⇒ = − ⇔ = −=   
 ��យ 9, 2 |y y≤  � 4យ | 30y , +,ច�-� 6y =   
 �ឃ4ញR 36 2.3.6=  , +,ច�-� 36  គ%�ច'ន�នទ�ព�
(+��)01
ក 
 �ព� 20 (22 1)k yx ⇒ = −= , ()��យ 9, 2 |y y≤  � 4យ | 20y   
 +,ច�ន� 4y =  , �ឃ4ញR 24 3.2.4=  �ផ=EងF= )� �-�{�ច'ន�នទ�ប�(+��)01
ក 
 �ព� 101 ( 1) yx k⇒ = −= -'@A 2y =  
 % 5y =   
 �ឃ4ញR 12 6.1.2=  ន�ង 15 3.1.5=  -'@A 12  ន�ង 15  កr�ច'��4យ(+
B 
 �
!បមក ច'ន�ន(+��)01
កគ%3នI  12,15, 211, 4, 36  B 
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VI. �ម || , ||HEIF BC AC  �យ4ងaន HIP ABC∆ ∆∼   

 -'@A c IP BD

c a a

′

= =   

 ��យ  GPS ABC∆ ∆∼   

 -'@A b PF EC

b a a

′

= =   

 +,ច�ន� a b c DE BD EC

a b c a a a

′ ′ ′

+ + = + +   

   1
DE BD EC

BC

+ += =   
'()& 
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1. �គ�� 2013xy yz zx+ + = � គ	
��
��ប��ក�ន�ម�ង���ម� 

( )( ) ( )( ) ( )( )2 2 2 2 2 2

2 2 2

2013 2013 2013 2013 2013 2013

2013 2013 2013

y z z x x y
P x y z

x y z

+ + + + + +
= + +

+ + +
 

ស��យ 

�មប��ប�� 2013 xy yz zx= + +  
�យ�ង ន� 2 2 ( ) ( ) ( )( )2013 xy yz zx x y x z x z x x y zx x= + + + = + + + = + ++  
!"ច$% &!�� 2 ( )( )2013 y z y xy = + ++  ន'ង 2 ( )( )2013 z x z yz = + ++  


��� ( )( )( )( ) ( )( )( )( ) ( )( )( )( )

( )( ) ( )( ) ( )( )

y x y z z x z y z x z y x y x z x y x z y x y z
P x y z

x y x z y x y z z x z y

+ + + + + + + + + + + += + +
+ + + + + +

 

( ) ( ) ( ) 2( )x y z y z x z x y xy xz yz xy xz yz xy yz zx= + + + + + = + + + + + = + +  

2013 02 4 26×= =  
!"ច�ន( ក�ន�ម  4026P =   
2. *ក�ក�ន�ម 3 3 3(2012 20(2011 20 13 ) (2013 201 )1 ) 12 z x yz xQ y + − + −= − +ផ�គ-	ក�. � 

ស��យ 

�ង  2012 201320 , 2013 201111 2012 , z xy z a b x y c− = − = − =  
��� 0a b c+ + =  
�យ�ង ន 3 3 3 3 3 3(2012 2013 ) (201(2011 201 3 2012 1 )) z x xQ y z ay b c+ − + − +− += =  

( )3 3 3 3 3a abcb c abc+ + −= +  
( )( )2 2 2 3a b c a abcb c bc ca ab+ + − − +−= + +  

(2012 2013 )(2013 20113 3(2011 2012 ) )za c z yy x xb − −= = −  
!"ច�ន( 3(2011 2012 )(2012 2013 )(2013 2011 )zQ y z x x y−− −= . 
3. �គ�� a b c d+ = +  ន'ង 3 3 3 3b da c+ = + � ប01 ញ3 2013 2013 2013 2013a b c d+ = + � 

ស��យ 

�មប��ប�    a b c d+ = +  
��� 3 3( )( ) c da b = ++  
�យ�ង ន�   3 2 2 3 3 2 2 33 3 3 3a b ab b c c d cda d+ + + = + + +  
�*យ 3 3 3 3b da c+ = + . 

��� 2 2 23 3 3 3 ( ) 3 (3 )db ab c cd ab a ba cd c d+ = + ⇒ + = +  
+ �ប� 0a b c d+ = + = , �ព��
( , d cb a= − = − ,  
6ញ ន 2013 2013 2013 20130b ca d+ = = +  
+ �ប� 0a b c d= + ≠+ , �ព��
( ab cd= ,  



6ញ ន 2 2 2 2( ) 4 (( ) 4 () )a b ab c d cd ca db = + − = + − = −− ( ) ( )a b c d⇒ − = ± −  
� �ព� a b c d− = − ប"ក�7មន'ងប��ប� a b c d+ = + , 
��� 2 2a c=  

��� a c=  ន'ង b d= &!�� 
� �ព� ( )a b c d− = − − , ប"ក�7មន'ងប��ប� a b c d+ = + , 
��� 2 2a d=  

��� a d= , ន'ង b c= &!�� 
��-បមក  ក%-ង�គប�ក�	8 �យ�ង ន  2013 2013 2013 2013a b c d+ = +  ព'�� 
4. �គ��ច�ន7ន: 'ជ<=ន , ,a b c �ផ>?ង@> �� 1abc = � �*(ABយ�ម8��CDE�.' x �ង���ម� 

    2 2 2
1

1 1 1

ax bx cx

ab a bc b ca c
+ + =

+ + + + + +
  

ស��យ 

�មប��ប��  1abc = , 
����ម8��Fច������G�ង: 'ញ���ម�ង� 

  2 2 2
1

. . 1 . .

abcx bx bcx

ab bc a bc bc bc b ca b c b b
+ + =

+ + + + + +
 

  2 2 2
1

1 1 1

x bx bcx

b bc bc b bc b
+ + =

+ + + + + +
⇔  

  2(1 ) 1
1

1 2

b bc x
x

bc b
⇔ ⇒

+ + = =
+ +

 

!"ច�ន( �ម8��=នH�  1

2
x =  

5. �ប��គ�� 1

1
1

1
n

n

a

a

+ =
+

 (ច��K( ...,1, 2 32, 01 )n = ន'ង 1 1a = , ច"�គ	
��
��ប��ក�ន�ម� 

1 2 2 3 3 4 2012 2013...a a a a a a aP a= + + + +  � 
ស��យ 

ច��K( 2, ..., 081, 20n = , 

  1 1 1 1

1
1 11

n
n n n n n n

n

n

a
a a

a
a

a a a a+ + + += ⇒ = ⇒ + =
+ + 1 1n n n naa a a+ +⇒ = −  

�យ�ង ន� 1 2 2 3 3 4 2012 2013...a a a a a a aP a= + + + +  

1 2 2 3 2012 2013) ( ) ... ( )( a a a a aa − + − + + −= 1 2013aa= −  

មLMង�ទO�, �ម�"បមន.  1 1
n

n
n

a
a

a+ =
+

�យ�ង�ក ន�  2 3 4

1 1 1
, , ,

2 3 4
...a a a= = =  

�នP�3 1

1

1na
n− =

−
, �យ�ង ន  

1
11

1
1

1

n
na

n
n

− =
+

−

= , !"ច�ន(  2013

1

2013
a = , 



6ញ ន 1 2 2 3 3 4 2012 2013

1 2012

2013 2013
... 1a a a a a aP a a+ + + + = =−=  

!"ច�ន(   2012

2013
P =   

6. �គ�� 2013 2011( 20 3) 1bxx ax cxP + + += , &!� ,,a b c +ច�ន7ន�ថ�� �*យ!Sង3 ( 2013) 2013P − = ,  
ច"��ក��
��ប�� (2013)P  � 

ស��យ 

�មប��ប��  2013 2011( 2013( 2013) ( 2 ) ( 2013) 2013 20 0 313) 1P a b c− + − + =− + −= ,  
6ញ ន�   2013 2011(2013) (2(2013) 013) 2013 2013 0b ca + + − = − =   

���  2013 2011(2013) (2013) 2013 0 201(2013) (201 3 2 133) 0P b ca + + + = + ==  
!"ច�ន(  ��
��ប��  (2013) 2013P =  
7. �ប� 2 2 5x x+ +  គU+ក�. គ-	ម7យ�ប�� 4 2x ax b+ + , ច"�ក��
��ប�� a b+ � 

ស��យ 

�មប��ប� 2 2 5x x+ +  +ក�. គ-	�ប�� 4 2x ax b+ + , �
(�យ�ង ន� 
 4 2 2 2( 2 5)( )ax bx x x x cx d+ + = + + + + . 
�*យ 2 2 4 3 22 5)( ) (2 ) (2 5) (5 2 )( 5x x cx d x c x c d xx c d x d+ + + + = + + + + + + + +  
�យ�ង ន�  4 2 4 3 2(2 ) (2 5) (5 2 ) 5ax b x c x c d x c d xx d+ + = + + + + + + + +  
�*យផ>SមបV. �មគ-	�WCងX�ង�ង�ប���មYព�ង��� �យ�ង ន� 
 2 0, 2 5 , 5 2 0, 5c c d a c d d b+ = + + = + = =  . 

���  5,2, 6, 25c ad b= − = == �  
!"ច�ន(   31a b+ =  
8. �គ��ប7នច�ន7នគ��ធមP+�' ,, ,a b c d  ន'ង a b c d> > > � ប01 ញ3 ផ�គ-	
នបV. ច�ន7នគ�� 
ធមP+�' &!�+ផ�!ក
នព8�ច�ន7ន ក%-ងច��
ម ប7នច�ន7ន�ង��� គU&ចក*ច�នSង 12� 

ស��យ 

�យ�ង��\:��ABយប]< ក�3�  ( )( )( )( )( )( )p a b b c c d a c a d b d= − − − − − − &ចក*ច�នSង 12� 
��ង̂��ឃ�ញ3 �ព�&ចកច�ន7នម7យនSង 3�
(��ន��&!� នមក គU+ច�ន7នម7យក%-ងប8ច�ន7ន0,1, 2� 
ព'ន'���ក̀	�&ចក*ច� �ប�� p +ម7យ 3ន'ង 4 , *ច��*យ&Gក$% � �ម�ទS�.8បទ Dirichlet , =ន 
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3 3

2 2 2 2

b c
b c

b bbc c bc c+ + + +
− = −  នDង  

3 3

2 2 2 2

c a
c a

c cca a ca a+ + + +
− = −  

�យ�ង/ន�  ( ) ( ) ( ) 0A B a b b c c a− = − + − + − =  A B⇒ =  
��ច�ន�  A B=  
 

 

7. )a $Zយប[\ ក17 n na b−  (ចក�ច1ន6ង a b−  ច)�H�$គប1ច)ន*នគ@1L Dជ\�ន n  � 
)b  $Zយប[\ ក17 5A nn= −  (ចក�ច1ន6ង 30ច)�H�$គប1ច)ន*នគ@1L Dជ\�ន n  � 

şΩΠ◘Ι▄ 

.a  $Zយប[\ ក17 n na b−  (ចក�ច1ន6ង a b−  ច)�H�$គប1ច)ន*នគ@1L Dជ\�ន n  : 
ច)�H�$គប1ច)ន*នគ@1L Dជ\�ន n �យ�ង�ន� 
    ( )( )1 2 3 2 2 3 2 1...n n n n n n n nb a b a ba a b aa b ab b− − − − − −− = + + + + + +−  
<ញ/ន n na b−  (ចក�ច1ន6ង a b−  ច)�H�$គប1ច)ន*នគ@1L Dជ\�ន n � 
��ច�ន�  ប[] $@5L/ន$Zយប[\ ក1� 

.b  ប ]̂ ញ7 5A nn= −  (ចក�ច1ន6ង 30  ច)�H�$គប1ច)ន*នគ@1L Dជ\�ន n : 
�យ�ង�ន�  ( )5 2 2( 1)( 1)( 1) ( 1)( 1 5) 4n n n nn nA n n nn− = − + + = − −= ++  

   
2( 1)( 1)( 4) 5 ( 1)( 1)n n n n n nn − + −= +− +  

( 1)( 1)( 2)( 2) 5 ( 1)( 1)n n n n n n n n= − + − + + − +  
�យ�ង�ឃ�ញ7 ( 1)( 1)( 2)( 2)n n n n n− + − +  �ផ
គ���ន$/)ច)ន*នគ@1@E3 ���_(ចក�ច1ន6ង 5  
�,�យ ( 1)( 1)n n n− +  �ផ
គ���នប'ច)ន*នគ@1@E3 �)�	_(ចក�ច1ន6ង 2 �,�យក(̀ចក�ច1ន6ង  
3 (�#, ��យ (2,3) 1=  ���_(ចក�ច1ន6ង 6  
�,�យ��យ (5,6) 1= , �យ�ង/ន� 

3( 1)( 1)( 2)( 02)n n n n n− + − + ⋮  នDង  5 ( 1)( 1) 30n n n− + ⋮  
��ច�ន�  5 30A n n−= ⋮  



 

8. .a  #កច)ន*នគ� ធ)ប)ផ�@(�
�ន�
ខ 5ខbង1 (�
�នប'�
ខXង���ម (គD@
)�ប1ព'�ឆNង�dZ� )) ប�ងe�@/ន� 

ច)ន*ន;�#$/ក�ម*យ �,�យប'�
ខXងច�ង (គD@ព'�ឆNង�dZ� )) ប�ងe�@/ន�ច)ន*នគ�បម*យ� 

.b  ��យប�� ក	
 ច�ន�ន 
5 4 3 27 5

120 12 24 12 5

x x x x x
P = + + + +  �ច�ន�នគ�	ធម����ម�យច�����គប	ច�ន�ន 

គ�	ធម���� x � 
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.a  �ងច)ន*ន(�
$@5L#ក��យ A abcde=  (�
 0 9; 0 , , , 9b c ea d≤ ≤ ≤<  
�មប)=ប1�  2abc x=  នDង 3cde y=  (�
 y �ច)ន*នគ� 
�យ�ង/ន� 5 9y≤ ≤  (�$H� y �ច)ន*នគ�ប(�
�ន�
ខប'ខbង1),  
�,�យ��យ y �ច)ន*នគ� 6y⇒ =  # O 8y =  
�ច)�H� 3 366 216 2y y c⇒ = = ⇒ ==  
�ច)�H� 3 388 512 5y y c⇒ = = ⇒ ==  
��យ 2abc cx= ⇒ �ន(@fច�"B� 5បA��gh � (�$H���
ខច�ង�$;យ#ប"1ច)ន*ន;�#) 
�ព
����យ�ង/ន�  215 225abc = =  # O  225 625abc = =   
��យ A ធ)ប)ផ�@, �យ�ង/ន 62512A =  
��ច�ន� ច)ន*ន(�
$@5L#កគO 62512A =  � 

.b  �យ�ង�ន�  
5 4 3 27 5

120 12 24 12 5

x x x x x
P = + + + +

5 4 3 210 35 50

120

24x x xx x+ + += +  

���មi'$Zយ7 P �ច)ន*នគ@1ធមB�@D, �យ�ង$@5L$Zយ7 ( )5 4 3 210 35 50 24 120x x x x x+ + + + ⋮  
�យ�ង�ន�  5 4 3 210 35 50 24 ( 1)( 2)( 3)( 4)x x x x x x x xx x+ + + + = + + + +  
��យ 120 3.5.8= (�
 3, 5, 8 ប+ម#_ងE3 ព'ម*យ�dម*យ, ��ច����យ�ង$Eន1(@$@5L;#$Zយប[\ ក17 

( 1)( 2)( 3)( 4)x x x x x+ + + + (ចក�ច1ន6ង 3, 5 នDង 8 �ម
)�ប1� 
�យ�ង�ឃ�ញ7 ( 1)( 2)x x x+ + �ផ
គ���នប'ច)ន*នគ@1ធមB�@D@E3 ���_(ចក�ច1ន6ង3  

( 1)( 2)( 3)x x x x+ + +  �ផ
គ���នប*នច)ន*នគ@1ធមB�@D@E3 ���_(ចក�ច1ន6ង 2 នDង 4  
�)�	_(ចក�ច1ន6ង 8  

( 1)( 2)( 3)( 4)x x x x x+ + + + �ផ
គ���ន$/)ច)ន*នគ@1ធមB�@D@E3 ���_(ចក�ច1ន6ង 5  
 <ញ/ន ក�ន�ម ( 1)( 2)( 3)( 4)x x x x x+ + + + (ចក�ច1ន6ង 120�ននKយ7 P �ច)ន*នគ@1ធមB�@D� 
 ��ច�ន�  ប[] $@5L/ន$Zយប[\ ក1� 

 

9. �គ�ន;�#ប'�ក1@)�#:បE3 ��ច#�ប� �ផb$កj;�#ទ'ម*យ�"B� 9 , �ផb$កj;�#ទ'ព'#�"B� 16 , �ផb$កj;�#ទ'ប'�"B� 
25 , គ��$កj�ផb$@'�;� AOB � 
 
 
 

A  

B  

O  
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គ��$កj�ផb$@'�;� AOB : 
�មប)=ប1�ផb$កj;�#ទ'ម*យ, ទ'ព'#, ទ'ប'�ម
)�ប1�"B� 9,16, 25  
<ញ/ន $ជkង#ប"1;�#ទ'ម*យ, ទ'ព'#, ទ'ប'�ម
)�ប1�"B� 3, 4, 5  
�)�	 3 4 5 12AO = + + =  �,�យ 5OB =  

<ញ/ន�ផb$កj$@'�;�(កង AOB គO� 5 12 30
1 1

.
2 2AOBS OB AO × × == = lក�$កj�ផb 

��ច�ន�  30AOBS =  lក�$កj�ផb� 
 

10. �គ�	 5 3 5 1 5 5 3 5 1 5
( )

10 2 10 2

x x

f x
   + + − −=      


+ 

  
� $Zយប[\ ក17 ( 1) ( 1) ( )f x f x f x+ − − = � 
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 �យ�ង�ន�    
1 1 1 1

5 3 5 1 5 5 3 5 1 5 5 3 5 1 5 5 3 5 1 5
( 1) ( 1)

10 2 10 2 10 2 10 2

x x x x

f x f x

+ + − −
   

+ −
   + + − − + + + ++ − − = −              

       

 
1 2 1 2

5 3 5 1 5 1 5 5 3 5 1 5 1
1 1

5

10 2 2 10 2 2

x x− −          + + + − − −   = +                        

−
 

−


 

��យ 
2

1 5 6 5 4 1 5

2 4 2

2± ± ±−
  − =  
 

, �យ�ង/ន� 
1 1

5 3 5 1 5 1 5 5 3 5 1 5 1 5
( 1) ( 1)

10 2 2 10 2 2

x x

f x f x

− −
       + + + − − −+ − − = +              
       

 

5 3 5 1 5 5 3 5 1 5
( )

10 2 10 2

x x

f x
   + + − −= =      
  

+


 ពD@ 

��ច�ន�  ( 1) ( 1) ( )f x f x f x+ − − =  
 

11. �គ�	 P �ច)ន�ចម*យ�2ក3�ងច@��;�(កង ABCD  (�
 4, 53 ,PA c PD cm Pm C cm= == �  
គ��$ប(Lង ?PB   
 
 
 
 

A  B  

C  D  

P  

4  

3  

5  
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គ��$ប(Lង PB : 
�យ�ង"ង1ប�b @1ម*យ ;@1�ម P (កងន6ង AD នDង BC �#:ងE3  
$@ង1ច)ន�ច H នDង K � 
�យ�ង/ន�  ( ) ( )2 2 2 2 2 2P PD HAA PH HDPH− = + +−  

 2 2DHA H= −  
��ចE3 (�#�   2 2 2 2P C CB P KB K− = −  
��យ HA KB=  នDង HD KC= ,  
�)�	 2 2 2 2P D CA P PB P− = −  
<ញ/ន  2 2 2 2 23 4 5 18B BP P− = − ⇒ =   3 2cPB m⇒ =  
��ច�ន�  3 2PB cm=  . 
 

12. �ព
(ចកច)ន*នគ@1L Dជ\�ន x  ន6ងច)ន*នគ@1L Dជ\�ន y , �គ/នផ
(ចក�"B� u នDង")ន
1�"B� v , u នDង v � 
បg� ច)ន*នគ@1� �@��ព
(ចក 2x uy+  ន6ង y  �គ/ន")ន
1�"B�បA��B ន? 

şΩΠ◘Ι▄ 

�មប)=ប1, នDង�ម$ប��L Dធ'(ចក�ន")ន
1 �យ�ង/ន� x uy v= + , 
�)�	 2 3x uy uy v+ = + , ����ព
(ចកន6ង v  គO�យ�ង/ន")ន
1�"B� v  
��ច�ន�  ")ន
1�ន$ប��L Dធ'(ចក 2x uy+ ន6ង y គO�"B�ន6ង v � 
 

13. �គ�	 12 8x y+=  នDង 99 3y x−= , គ��@)�
#ប"1 x y+ � 
şΩΠ◘Ι▄ 

�យ�ង�ន� 1 3( 1)2 3 38 2x y y x y+ + == ⇔ +=    (1)  
9 29 2 93 9 23x y y x xy y− −= = ⇔ ⇒ = +=  (2)  

 �ម : 21(1) & (2) 3 3 2 9 6y y y x+ = =⇒ ⇒ =+⇒  
 <ញ/ន 21 6 27x y+ = + =  
 ��ច�ន�  27x y+ =  � 
 

14. .a  �គ�	 P x y= +  នDង Q x y= − , គ��ក�ន�ម P Q P Q
T

P Q P Q

+ −= −
− +

� 

.b  �ប� 2 3 0x y z− − =  នDង 3 14 0x y z+ − = , ច)�H� 0z ≠ , ច�#គ��@)�
#ប"1ក�ន�ម� 
2

2 2

3x

z
M

yx

y

+
+

=  � 

 

A  B  

C  D  

P  

4  

3  

5  

H K  
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 .a  គ��ក�ន�ម T  :  
�យ�ង�ន 2P Q x+ =  នDង 2P Q y− = , 

<ញ/ន 
2 22 2

2 2

P Q P Q x y x
T

P Q P Q y x xy

y+ −= −
−

−= − =
+

 

��ច�ន� 
2 2x

T
xy

y−=  

.b  គ��ក�ន�ម M :  

�មប)=ប1�យ�ង/ន$បពKន�"ម';#�  2 3 0 2 3

3 14 0 2 6 28

x y z x y z

x y z x y z
⇔

− − = − = 
 + − = − − = − 

 

ប�ក"ម';#<)ងព'#ច�
E3 �យ�ង/ន� 9 27 3y zy z ⇔= =− −  នDង 5x z=  

<ញ/នក�ន�ម 
2 2 2

2 2 2 2 2

25 70
7

3 3(5 3

1

( )

9 0

)xy z z

z

x z z

y z
M

z z

+ +
+

= =
+

= =  (�$H� 0z ≠ ) 

��ច�ន�  7M =  � 
 

15. �គ�	(ខ0 AB នDងCD (កងE3 $@ង1 E � ��យ�6ង7oងe@1 ,AE EB នDង ED �ន$ប(Lង�#:ងE3 �"B� 2, 6 នDង3

� គ��oងe@1ផpD@#ងNង1?  
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 �មទ)�ក1ទ)នង�$@ក3�ង#ងNង1�យ�ង/ន�  . .EA EB EC ED=   
(fច$Zយប[\ ក1ទ)�ក1ទ)នង�ន���យ;#$ប��ច 
$@'�;� AED នDង$@'�;� BEC ) 

  4 7DEC C⇒ ⇒ == . 
 �ង ,I J �#:ងE3 �ច)ន�ចកg� 
#ប"1 CD នDង AB ,  

�យ�ង/ន� 7 / 2 3 1/ 2EI OJ= − = =  

 ក3�ង$@'�;�(កង OBJ �យ�ង�ន� 
2

2 2 2 24
1 65

2 4
OJ BO JB  =  

 
= + + =  65

2
OB⇒ =  

 <ញ/នoងe@1ផpD@#ងNង1�"B�� 2 65OB =  � 

 

O  

A  B  

C  

D  

2  

E  

3  

6  

A  B  

C  

D  

2  

E  

3  

6  

I  

J

O  



16. .a  #កច)ន*នខbង1#ប"1 ច)ន*ន 12 852N = × � 
.b  #កផ
"ង#_ង Q"ធ) នDងQ"@�ច#ប"1"ម';#�  2 (2(7 4 3) 3) 2 0x x+ ++ − = � 
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 .a  #កច)ន*នខbង1#ប"1 N : 
�យ�ង�ន�  2 5 10× = , �យ�ង/ន� 

12 8 4 8 8 8.5 2 .2 .5 162 1.600..10 000.000N == ==  
��ច�ន� N �ច)ន*ន(�
�ន�
ខ 10 ខbង1� 

.b  �យ�ង�6ង7"ម';#�O�$កទ'ព'#=ង� 2 0bx cax + + =  �នQ"ព'#�ផ0ងE3 �ព
 2 4 0b ac∆ = − >  

(�
Q"<)ងព'#����	��យក�ន�ម�  ,
2 2b sx

b b
x

a a

∆ ∆= =− + − −  

ផ
"ងQ"ធ) នDងQ"@�ច#ប"1"ម';#គO�  
2

b b
d

a a

∆ ∆− + += = ∆+  

"ម';#(�
�	 2 (2(7 4 3) 3) 2 0x x+ ++ − =  �ន 2(2 3) 8(7 4 3)∆ = + + +  

�យ�ង/នផ
"ងQ"ធ) នDងQ"@�ច#ប"1"ម';#គO�  
2 8(7(2 3) 3)

7 4 3

4
d

+ ++
=

+
 

��យ 27 4 3 (2 3)+ = +  ����	 
2

3(2 3) 3
6 3 3

(2 3) 2 3
d

+= = = −
+ +

 

��ច�ន� ផ
"ងQ"(�
$@5L#កគO  6 3 3d = −  
 

17. �គ�	 ( )( ) ( )2 20112 2 22013 1 2012 1 2012 . 1 2012... .x = + + + � ប ]̂ ញ7 201222011 2012 1x = − � 
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 �យ�ង�ន� ( )( ) ( )2 20112 2 22013 1 2012 1 2012 . 1 2012... .x = + + +  

 �)�	  ( )( ) ( )2 20112 2 22011 2011.2013 1 2012 1 2012 . 1 201... . 2x = + + +  

( )( )( )( ) ( )2 20112 2 22012 1 2012 1 1 2012 1 2012 . 1 2012... .= − + + + +  

( )( )( ) ( )2 20112 2 2 22012 2012 2012 . 2012 11 1 1 ... .− += ++  

( )( ) ( )2 2 2011 20122 2 2 22012 2012 . 2011 1 ... . 1 ... 2012 2 1− + + == −=  ពD@ 

 ��ច�ន�  201222011 2012 1x = −  � 
18. .a  គ��@)�
�
ខ�នក�ន�មXង�$;ម� 

2011 2010 2009 2008112 112 112 ... 112 1A x x x x x− + − + + −= ច)�H� 111x = � 
.b  គ��ក�ន�ម 2 3 2012(( 1) ( 1) 2011) ... ( 1) 3S + − + + −= − + − +  � 

.c  �គ(ថម x ច�
ក3�ង &គយក នDង&គ(បង#ប"1$ប&គ , 0, a b
a

b
b≠ ≠ , �ព
����គ/ន$ប&គថB'គO c

d
� 

គ�� x � 
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 .a  �យ�ង�ន 112 111 1= + , ច)�H� 111x =  �យ�ង/ន� 
2011 2010 2009 2008(111 1).111 (111 1).111 (111 1).11111 1 ... (111 1).111 1A − + + + − + += + + −  
2011 2011 2010 2010 2009 2009 2008 2111 111 111 111 111 111 ... 111 111 11 1 1− − + + − − + + + −=  

111 1 110= − = � 
��ច�ន�  110A =  � 

.b  គ��ក�ន�ម S : 
�យ�ង�ន�  2 3 2012( 1) ... ( 1) 201( 1) ( 1) 3S + − + + − += − + −  
"�ងe@�ឃ�ញ7 ច)ន*ន ( 1)− (�
�ន"NKយគ��គ� �"B�ន6ងច)ន*ន ( 1)− (�
�ន"NKយគ���"" 
<ញ/ន ... 11 1 2013 0 2013 201 1 1 13S + − + = ++ == − + −  
��ច�ន�  2013S =  � 

.c  គ�� x : 

�មប)=ប1�យ�ង/ន"ម';#�  a x c
ad dx bc cx

b x d

+ = + = +
+

⇔    ( 0, 0xd b≠ + ≠ ) 

( )
ad bc

c d x ad bc x
c d

−− ⇔− =⇔ =
−

 

 ")E
1�  c d≠  �$H��ប�មDន��ច����ទ គO a b= (�
�មប)=ប1គO a b≠  �)�	ផb�យE3 � 

 ��ច�ន�  ad bc
x

c d

−=
−

 � 

 
19. $ប(Lង$ជkង<)ងប'#ប"1$@'�;�ម*យ�"B�ន6ង 13,14,15�ម
)�ប1� ក)ព"1<)ងo"1;@1E3 $@ង1 H �  

�ប� AD �ក)ព"1$@5LE3 ន6ង$ជkង(�
�ន$ប(Lង�"B� 14 , ច�#គ��ផ
�ធ:ប HD

HA
� 
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 គ��ផ
�ធ:ប HD

HA
: 

 �ង , Cu BD v D= = , oន�L@�នs$ទ6"�'បទព'�,tK# ក3�ង$@'�;� ABD នDង ACD , �យ�ង/ន� 
 ( ) ( )2 2 2 2 2 2 2 2u AB Av AD AD AB CC A− = =+ − −− . 

2 2( )( )u v u v ACAB+ −⇒ −= . 
2 214.( ) 13 15 4u u vv⇒ −− ⇒ − == . 

គ*បផ0)ន6ង 14u v+ = , �យ�ង/ន 5u BD= =  នDង 9v CD= =  
<ញ/ន�  2 2 2 2 213 5 144 12A D DD B BA A= − = − = ⇒ =  
$@'�;� BDH នDង ADC �ន=ង��ចE3 , �យ�ង/ន� 

 . 9.5 15

12 4

DH BD CD BD
DH

CD AD AD
= = = =⇒  

14

A  

B  C  

H

D  

E  

u  v  

13
15



15 33
12

4 4
HA AD DH= − = − =⇒  �)�	 15 5

33 11

HD

HA
= =  

��ច�ន� ផ
�ធ:ប 5
:

11
HD HA =  � 

 
20. បg� $ជkង PQ នDង PR #ប"1$@'�;� PQR �ន$ប(Lង�"B� 4cm , នDង 7cm �ម
)�ប1� �ម�Jន PM

�ន$ប(Lង 3,5cm � គ��$ប(Lង QR � 
şΩΠ◘Ι▄ 

គ��$ប(Lង QR : 
�យ�ង"ង1ក)ព"1 PH , �ង , QM R yHM x M= ==  
ក3�ង$@'�;� PQH នDង PMH , �យ�ង�ន� 

 
2

2 2 2 27 15

2
16 ( ) 2

4
y x x xyPH y 

 


= − − = − ⇔ =


−  (1)  

ក3�ង$@'�;� PQH នDង PRH , �យ�ង�ន� 
 2 2 2 216 ( ) 7 ( ) 4 33y x y x xyPH = − − = − + ⇔ =  (2)  
ជ)ន*" (2) ច�
ក3�ង (1) :  2 33 15 9

2 4 2
y y− ⇔ == . 

��ច�ន�  9QR cm= � 

L Dធ'ទ'ព'#�L Dធ'ទ'ព'#�L Dធ'ទ'ព'#�L Dធ'ទ'ព'#�  oន�L@�នs$ទ6"�'បទ�ម�Jន� 
2

2 2 22
2

PR P
R

M
Q

PQ + = +  

<ញ/ន ( ) ( )2 2 2 2 2 2 24 2 4 72 7 81QR PQ PMPR − −+== + =  
��ច�ន�  9QR cm= � 

 

 

 

      �ង �� �	ន���
����គទ��បន��ទ�
.... 
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លំ�ត់អនុវត
ន៍សំ
ប់េ�តៀម�បឡងសិស��ពូែកគណិតវ�ទ� !"�ក់ទី៩ (បន
'គ៤) 
 

1 . ���ម�យ	ន�ក
�ផ����� 4 (�ក��ផ�) �� �កក��ង���ម�យ���	ន�ក
�ផ����� 5(�ក��ផ�) 
���ក ព"�ន#ម�យ$ �ប�&���'"ច គ*�+,'�-��� �ជ/ងន#ម�យ$�ប�&���ធ 1  ក ព"��ប�&���'"ច 
�ចក�ជ/ងន#ម�យ$�ប�&���ធ  �23ព#�4ង5'&, ម�យ	ន�ប�7ង a , �8�យម�យ�ទ:'	ន�ប�7ងb 1 
 គ;<' ���ន ?ab   (USA AMC 8 2012) 

 
 
 
 
 
 
 
 

� =យ� =យ� =យ� =យ    
 �មប =ប&�យ�ង>ន? 
  �ក
�ផ����ធ គ*?  ( )( ) 5a b a b+ + =  (1)  
  �ក
�ផ����'"ចគ*  2 2 2 4ba x=+ =   (2) , ( x  គ*3�ជ/ង�ប�&���'"ច) 
 �ម 2 2(1) 2 5b aba⇔ + + =  (3) , ជ ន�� (2)ច"� (3)  �យ�ង>ន? 

             1
4 2 5

2
aa bb ⇒ =+ =  

 �"ច�ន@   1

2
ab =  

2 . �គAB  
2 2 2 2

2 2 2 2

x x
k

x x

y y

y y

+ −
− +

+ =  1   

 ច"�គ;<' ���ន 
8 8 8 8

8 8 8 8

y y

y

x x

x yx
++ −

− +
 34ន�គមនC�ន k 1 

� =យ� =យ� =យ� =យ    

 �ម�មDព���AB?  
2 2 2 2

2 2 2 2

x x
k

x x

y y

y y

+ −
− +

+ =  

 �យ�ង>ន? 
2 2 2 2 2 2

4 4

) ( )( y x y

y

x
k

x

+ + − =
−

 

a  

b  
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 ប �បក ន,ង� ����2 �យ�ង>ន? 
4 4

4 4 2

y

y

x k

x −
=+  

 �8�យ  
4

2

2

x k

y k

  +
 = − 

 

 �"ច�ន@  
8 8 8 8 8 8 2 8 8 2 16 16

8 8 8 8 16 16 16 16

( 2) ) (( )y y y x y y

y y y y

x x x x

x x x x

+ − + + − +
− +

+
−

= =
−

 

     

4

4 4

4 4 4

2
( 2)2

2 2
( 2)2

1
( 2)

2

2

( )
1

k
kk
kk

k

k

k

+
+ −
− −

−

+ 
  +− = =

++ 
 − 

 

 �"ច�ន@   
8 8 8 8 4 4

8 8 8 8 4 4

( 2)
2

( 2)

( 2)

( 2)

x x ky y k

y y kx x k

++ =
+

+ − + −
− + − −

 

 
3 . �គAB ,x y  គ*3ច ន�នគ'& �ផ�EងF� '&? 3 3 3( ) 30 2000x y x y xy+ + + + = 1 

 បGH ញJ?  10x y+ = 1 
� =យ� =យ� =យ� =យ    

 �យ�ង	ន? 3 3 3( ) 30 2000E x y x y xy+ + + + −=  
   3 2 23 32( 30 00) 2 0x y xyx y xy− − + −= +  
   3 1002 ( ) 3 ( 10)0x y xy x y = + − + − −  
   ( )2 10(( 10) 2 ( 3100) )xx y x y yy x = + − + −+ + +   
   2 22 20 20 200( 10)( )2x y x xy y x y+ + + + += + −  
 �Kយ        2 22 20 202 200xy yF x yx + + + + +=  
   2 2 2 2) ( 20 100) ( 20( 100)xy y x x y yx + + + + + + + +=  

   
2 2 2

2 2( )
( 1( 10)

2
0) 0

x
x

y x y
y

+ + + + ++ + >= , 

 < AB    10x y+ =  
 �"ច�ន@   10x y+ =  
 

4 . �គAB  1 1 1
...

1.2 3.4 1997.1998
A = + + +    

 ន,ង 1 1 1
...

1000.1998 1001.1997 1998,1000
B = + + + 1 បGH ញJ A

B
 គ*3ច ន�នគ'&1 
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� =យ� =យ� =យ� =យ    

 �យ�ង	ន? 1 1 1 1 1
1 ...

2 3 4 1997 1998
A = − + − + + −  

      1 1 1 1 1 1 1 1
1 ... 2 ...

2 3 4 1997 1998 2 4 1998
 = + + + + + + − + + + 
 

 

      1 1 1 1 1 1 1
1 ... 1 ...

2 3 4 1997 1998 2 999
= + + + + + + − − − −  

      1 1 1 1 1 1
(1 1) ... ...

2 2 999 999 1000 1998
   = − + − + + − + + +   
   

 

      1 1 1 1 1
...

1000 1001 1002 1997 1998
= + + + + +  

 < AB        1 1 1 1 1 1
2 ...

1000 1998 1001 1997 1998 1000
A      = + + + + + +     

     
 

      1 1 1
2998. ...

1000.1998 1001.1997 1998.1000
 = + + + 
 

 

      2998.B=  
 Lញ>ន  1499

A

B
=  គ*3ច ន�នគ'& 

 �"ច�ន@  បMH �'N7>ន�OយបMP ក&1 
 

5 . ច �Q@ច ន�ន7 ,ជP	ន n , �គ�ង ( )f n  គ*3' ���ន  
24 4 1

( )
2 1 2 1

n n
f n

n n

−+=
+ + −

1 

 គ;<?  (1) (2) (3) ... (40)f f f f+ + + + 1 
� =យ� =យ� =យ� =យ    

 �មប =ប&? 
2 2 2(2 1) (2 1) 4

( )
2 1 2 1

1n n n
f n

n n

+ + −
=

+ +
−

−
+    

 គ�;ន�ងក�នRមST �&ប >'&=U V#��&ព#Dគ�បង 

 Lញ>ន? 
3 3

(2 1) (2 1)
( )

2

n n
f n

+ −
=

−  

 < AB?   ( ) ( ) ( )3 3 3 3 3 33 1 5 3 ... 81 79
(1) (2) ... (40)

2
f f f

− + − + + −
+ + + =  

              
3 381 1

364
2

−= =  
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6 . �ក�គប&ច ន�នគ'&7 ,ជP	ន ,a b  ���មW#AB 4 44a b+  គ*3ច ន�នបXម1 
� =យ� =យ� =យ� =យ    

 ��ង5'�ឃ�ញJ? 
  4 4 4 4 2 2 2 2 2 2 2 2 24 4 4 4 ( 42 )b a b a b ab a a b ba + = + + − = + −  
     2 2 2 2 2 2 2 22 2 )( 2 2 ) ( ) (( )b ab a b ab a b b a b ba    + + + − = + + − +=      
 �Kយ 2 2 1( )a b b+ >+  (��Q@ ,a b គ*3ច ន�នគ'&7 ,ជP	ន) 
  < AB 4 44 5a b+ =  Zច3ច ន�នបXម ��@���' 2 2 1( )a b b+ >−   
 3ក&��[ង, ច �Q@ 1a b= =  �យ�ង>ន 4 54 1a b+ =  គ*3ច ន�នបXម 
 �"ច�ន@  1a b= =  
 

7 . គ;< គ"ប�នច ន�ន  7 3 7 3 7 3....N =  
� =យ� =យ� =យ� =យ    

 �យ�ង	ន? 4 27 .3N N=  �8�យ 0N ≠ , 
 �"ច�ន@  3 147N =  
 
8 . �គAB ,,x y z គ*3ច ន�នគ'&�ផ\ង]�  �ផ�EងF� '& 26xy yz zx+ + = 1 

 បGH ញJ? 2 2 2 29yx z+ + ≥  
� =យ� =យ� =យ� =យ    

 �យ�ងZច^ប	J x y z< < , �ព��<@ 1, 1, 2z y zy xx ≥ − ≥ − ≥− , 
 < AB  2 2 2( )( ( ) 6) y zx xy z+ − + − ≥−  
 ម_Uង�ទ:'? 2 2 2 3y z xy yzx zx+ + − − − ≥ ,  
 �8�យ�Kយ 26xy yz zx+ + =  
 �យ�ង>ន 2 2 2 29yx z+ + ≥ , បMH �'N7�OយបMP ក&1 
 
9 . �គAB  

�
20012002

44 8... 4 .8 9..8N =
���

 1  គ;< N 1 

� =យ� =យ� =យ� =យ    
 �យ�ង	ន? 

� � �

200

2001 2002 2001200

2

2

... 4 ...8 ...1 8.44 88 9 4.11 .10 1 ...11 .10 9N = = ++
���

 

       2001 2000 200210 ... 10 14(10 ).10+ + + += +  
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   2000 199910 ... 108. 1).10 9(10 + + + + ++  

  
2002 2001

200210 10
4. .1

1
0 .10 9.

9

1
8

9

− −= ++  

  ( ) ( )4004 2002 20024 8
10

81
10 10

9 9
0

9
1= + +− −  

  
4004 2002 20024.10 8.14. 0 0

9

01 8 81− + − +=  

  
220022.10

3

1+ 
=  
 

 

 �"ច�ន@ 
22002

20

2 2

01

002.10 2.10
66

1 1
... 7

3
6

3
N

 
= = = 



+



+
���

 

10 .  �គAB ABCD  គ*3�ប�� "̀��មម�យ1 �-����ជ/ង BC ន,ងCD  �គ�aច ន�ច E ន,ង F  

�ម� Kប& bU ងcAB EB
a

EC
=  ន,ង FC

b
FD

= 1  ប<� '& AE ន,ង BF  �ប�ពd]� �'ង& M 1 

 គ;<ផ��ធ:ប AM

ME
1 

� =យ� =យ� =យ� =យ    
 គ"�ប<� '&��បន�ង BF  ព#ច ន�ចC  �ប�ពdន�ងប<� '& AB �'ង&Q 1  
 ប<� '& AE ន,ងCQ �ប�ពd]� �'ង&T 1 �យ�ង>ន? 

   
AM

AM MT
MEME
MT

=    (1)  

 �Kយ ||MB CQ , �យ�ង>ន? 

   AM AB

MT BQ
=    (2)  

 �8�យ ET EC

ME EB
=    (3)  

 ម_Uង�ទ:' 1 1
1

AM AB DC DF FC b

MT BQ CF CF b b

+ += = = = + =  

   1 1
1 1

MT ME ET ME ET EC a

ME ME ME ME EB a a

+ += = + = + = + =  

 �មទ <ក&ទ នង (1)  �យ�ង>ន? 

  1 1 ( 1)( 1)
. .

AM AM MT b a a b

ME MT ME b a ab

+ + + += = =  

 

D F C 

A B Q 

M E T 
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11 .  �គ�ន�'J �ម#�� 2 ( ) ( ) 0a d xx ad bc− + + − =  	នe�ព#�គ* 1x  ន,ង 2x 1 
 បGH ញJ 3

1x  ន,ង 3
2x  គ*3e��ប�&�ម#��?   

( ) ( )33 3 3 3 3 0d abc bcdX a X ad bc+ + + −− + =  
� =យ� =យ� =យ� =យ    

 �យ�ង	ន  1x  ន,ង 2x  3e��ន�ម#��?  2 ( ) ( ) 0a d xx ad bc− + + − =  

 �ម�ទ��[#បទ�7B', �យ�ង>ន?  1 2

1 2

x a d

x x ad c

x

b

+ = +
= −





 

 < AB  3 3 3
1 2 1 2 1 2 1 2)( 3 ( )x x x xx xx x=+ + − +  

     3 3( )( )) (aa d d bc a d= + − − +  
     3 3 3 ( ) 3( )( )d ad a d ad bc ca d+ + − −= + + +  
     3 3 3( )( )d a d ad ada bc+ + + − +=  
     3 3 3 ( )d bc aa d= + + +  
     3 3 3 3d a ca bc b d+ + +=  
 ន,ង  3 3 3

1 2 ( )xx ad bc= −  
 �ម�ទ��[#បទ�7B'���, �យ�ង>ន? 3 3

1 2,x x  គ*3e��ប�&�ម#��: 
( ) ( )33 3 3 3 3 0d abc bcdX a X ad bc+ + + −− + = . 

 
12 . �គAB�'#��; ABC  ���	ន 090A∠ = 1  ��� MNPQ ម�យ �� �កក��ង�'#��; bU ង
cAB M �+,'�-��� ,AB N �+,'�-��� ,BC P �+,'�-��� BC  �8�យQ �+,'�-��� CA 1 
�"ច]� ���, ������	ន�ជ/ង 1 2 3, ,l l l  �� �កក��ងបc[ �'#��; , ,MBQ C NP AMQ �ម�  
Kប&, ������L ងប#�<@ 	នក ព"�ព#��+,'�-���4�#បU"�'ន�� ន,ងក ព"�ម�យ �+,'�-����ជ/ង

ន#ម�យ$ �ប�&�'#��;1  បGH ញJ 
2 2 2
1 2 3

1 1 1

l l l
+ =  1 

� =យ� =យ� =យ� =យ    
 បc[ �'#��; , ,BNQ C MP MAQ  គ*	ន=ង�"ច]�  ន�ង�'#��; BAC  	នផ��ធ:ប  
 ����ន�ង ផ��ធ:ប�នបc[ ����� �កក��ង 

 �"ច�<@ , �ប� l MN= , < AB? 
2

1

1

l QP l l

l AB AB
AB

l
⇒ == =  

    
2

2

2

l MN l l
AC

l AC AC l
⇒= = =  
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2

3

2

l MN l l
AC

l AC AC l
⇒= = =  

 �"ច�ន@ 
4 4 4

2 2 2
2 2 2 2 2 2
1 2 3 1 2 3

1 1 1l l l
AB

l l l l l
AC BC

l
+ =+ == ⇔ ⇔ +  ព,'1 

 

13 .  គ;<ផ�ប"ក?  
1 2 3 4 2010 2011

1 2 3 4 2010 2011
....

2 2 2 2 2 2
S = − + − + − + 1 

� =យ� =យ� =យ� =យ    

 �យ�ង	ន? 
1 2 3 4 2010 2011

1 2 3 4 2010 2011
....

2 2 2 2 2 2
S = − + − + − +  

          
2 3 4 5 2011 2012

1 1 2 3 4 2010 2011
...

2 2 2 2 2 2 2
S = − + − + − +  

 ⇒      
2 3 4 2010 2011 2012

1 1 1 1 1 1 1 2011
...

2 2 2 2 2 2 2 2
S S+ = − + − + − + +  

      
2 4 2010 2012 2012

1 1 1 1 2012
...

2 2 2 2 2
= + + + + +  

      
2 2 4 2010 2012

1 1 1 1 2012
1 ...

2 2 2 2 2
 = + + + + + 
 

 

      

1006

2

2 2012

2

1
1

1 20122
12 21
2

 −  
 = +
−

  (��ប��"បមន[ផ�ប"ក�d�#'ធ�;# 	�') 

      
2012 2012

1 1 2012
1

3 2 2
 = − + 
 

2012

2012

603

3.2

52= +  

 
2012

2011

602

9.2

35
S

+
⇒ =  

14 .  1)  �K@�Oយ�ម#��?   3 32 7 3x x+ + − =  

   2)  �K@�Oយ�បពgនh�ម#��?  

1 1 9

2

1 5

2

x y
x y

xy
xy

 + + + =


 + =


 

� =យ� =យ� =យ� =យ    
1)  �K@�Oយ�ម#��?  3 32 7 3x x+ + − =  
 �ង  3 32; 7x ba x+ − ==  < AB 3a b+ =  ន,ង 3 3 9a b+ =  
 ម_Uង�ទ:' �យ�ង	ន?  3 3 3( ) 3 ( )b a b ab a ba + = + − +  
      < AB?  3 3 (3)9 3 2aab b− ⇔= =  
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 �យ�ង>ន�បពgនh�ម#��  3

2

a b

ab

+ =
 =

 

 �K@�Oយ�បពgនhiង��� �យ�ង>ន? 1

2

a

b

=
 =

 � *  
2

1

a

b

=
 =

 

 ច �Q@ , 21a b= =  �យ�ង>ន 1x = −  
 ច �Q@ , 12a b= =  �យ�ង>ន 6x =  
 �ផ�EងF� '&� �̀ង7 ,ញ �យ�ង�ឃ�ញJ ច ���យL ងព#���ទh�'Zចទទ��យក>ន1 
 �"ច�ន@ �ម#�����AB	នe�ព#� 1x = −  � * 6x = 1 

2)  �K@�Oយ�បពgនh�ម#��?  
(1)

(

1 1 9

2

1 5

2
2)

x y
x y

xy
xy

 + + + =


 + =


 

 �យ�ង	ន?  1 1 1
2x y xy

y x xy

  + + = + +  
  

 

 �ម�<@ �យ�ង�ង?  1 1
;x a b

x
y

y
++ = =  < AB 9

2
a b+ =  ន,ង 5 9

2
2 2

ab = + =  

 �យ�ងLញ>ន�បពgនh�ម#��?  
9

2
9

2

a b

ab

 + =

 =


   

 �K@�Oយ�បពgនh�ម#��ថ�#�យ�ង>ន? 
3

3

2

a

b

=

 =

  � *  
3

2
3

a

b

 =

 =

 

 ច �Q@ 
3

3

2

a

b

=

 =

 < AB  
1 3

2
(3

(4)3

)

1

x
y

y
x

 + =

 + =


  

 �ម (4) �យ�ង>ន 1
3y

x
= −  , ជ ន��ច"� (3)  �យ�ង>ន�ម#��? 

  22 3 1 0xx − + =  	នe�ព#� គ* 1x =  � * 1

2
x =  

 ច �Q@ 1x =  < AB 2y =  

 ច �Q@ 1

2
x =  < AB 1y =  

 �"ច�ន@ �បពgនh	នច ���យព#� គ*?  1
( ; ) (1;2), ; )( 1

2
x y =  1 



�����គ�� �	 �ទ��
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15 . 1)  គ;<' ���នក�នRម  
2014 2012

2014 2012

22

2 2
A

+
−

=  

  2)  �គAB  ,x y  គ*3ច ន�នព,'ខ��ព#�"នB ព#��ផ\ង]�  �ផ�EងF� '& 2 2
x y

x y
+ = + ,  

  គ;<' ���ន xy  
� =យ� =យ� =យ� =យ    

1)  គ;<' ��ក�នRម A  

 �យ�ង	ន? 
2014 2012 2012 2

2014 2012 2012 2

2 22 (2 1) 5

2 22 2 3( 1)
A = +

−
= =+

−
 

 �"ច�ន@   5

3
A =  

2)  គ;<' ���ន xy  

 �យ�ង	ន?   
2 22 22 2x y

x y
x y x y

= + =+ +⇔+  

 2 22 2y y y x xx⇔ + = +   (��Q@ 0,x y ≠ ) 
 ( ) 2( ) 0xy x y x y− − − =⇔  
 ( 2)( 2) 0x xy x y y− − ⇔=⇔ =  (��Q@ x y≠ ) 
 �"ច�ន@  2xy =  
 
16 .  ច GយផT"7ព# A �2 B  	ន�ប�7ង90km 1 មន��\	� ក&ជ,@មU"'"ព# A �2 B 1 �ព��2��& B  
]'&ឈប&4�&30<ទ# ��ច�'`ប&មក A 7 ,ញ �Kយ��Wmន��nន3ង�ព��2 ����ន�ង9 /km h 1 
 �យ?�ព�គ,'�ប&ព#�ព��ចញ� �;� �ព# A  �8"'��&�ព��'`ប&មក A 7 ,ញ ����ន�ង5�	U ង1 
 គ;<��Wmន�ប�&មU"'" �ព��ចញព# A �2 B 1 

� =យ� =យ� =យ� =យ    
 �យ�ង�ង��Wmន�ប�&មU"'"ព# A �2 B  �Kយ x  ( ; /0x km h> ) 

 �យ?�ព�មU"'"�ចញព# A �2 B ����ន�ង 90
( )h

x
 

 �យ?�ព�ឈប&�'ង& B ����ន�ង 1
30 ' ( )

2
h=  

 ��Wmន�ប�&មU"'"�ព��'`ប&ព# B 7 ,ញ ����ន�ង 9 ( / )x km h+  

 �យ?�ព��ប�&មU"'" �'`ប&ព# B ��& A ����ន�ង 90
( )

9
h

x +
 

 �មប =ប& �យ�ង>ន�ម#��?  90 1 90
5

2 9x x
+ + =

+
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 �K@�Oយ�ម#�� iង����យ�ង>ន 36x =  (�ផ�EងF� '&�កoខ;p ), 5x = − (���) 
 �"ច�ន@ ��Wmន�ប�&មU"'"�ព��ចញព# A �2 B  ����ន�ង 36 /km h 1 
 
17 .  �គAB ,,a b c 3ច ន�ន7 ,ជP	ន �ផ�EងF� '& 6a b c ab bc ca abc+ + + + + = 1 

 �OយបMP ក&J?  
2 2 2

1 1 1
3

a b c
+ + ≥ 1 

� =យ� =យ� =យ� =យ    
 �យ�ង	ន? 6a b c ab bc ca abc+ + + + + =  

 1 1 1 1 1 1
6

bc ca ab a b c
+ + + + + =⇔  

 �យ�ង	ន?   
2

2
0

1
0

1 2
1 1

a a a
≥ ⇔ − − +

 
≥  (1)  

   
2

2
0

1
0

1 2
1 1

b b b
≥ ⇔ − − +

 
≥  (2)  

   
2

2

1 1
1 2 10 0

c c
≥ − − + 

 
⇔ ≥  (3)  

   
2

2 2

1 1 1 2 1
0 0

a b a ab b
≥ ⇔ − − +

 
≥  (4)  

   
2

2 2

1 1 1 2 1
0 0

b c b bc c
≥ ⇔ − − +

 
≥  (5)  

   
2

2 2 2
0

1
0

1 1 2 1

c a c ca a
≥ ⇔ − − +

 
≥  (6)  

 �ម (2); (3); (4); (5)(1); ; (6) �យ�ង>ន? 

   
2 2 2

1 1 1 1 1 1 1 1 1
03 2 3

a b c bc ca ab a b c
   + + − + + + + + +   

  
≥


 

  ⇔  
2 2 2

1 1 1
3 2.6 3 0

a b c
 + + − + 


≥


 

  ⇔  
2 2 2

1 1 1
3

a b c
+ + ≥  ព,' 

 �Mq " "= �ក�'	ន�ព� 1a b c= = = 1 

18 . )a   ������បDគ 7

8

−  ���ម=ង ផ�ប"ក�ន�បDគប# ���	នDគយក���� 1−  ន,ងDគ

�បង�ផ\ង]� 1 
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 )b  �គAB 1 1 1 1 1 1 1 1 1 1

21 22 23 24 25 26 27 28 29 30
S = + + + + + + + + +  

 ច"���បEប�ធ:ប S  3ម�យន�ង 1

3
1 

� =យ� =យ� =យ� =យ    
)a  i  �យ�ង��ង5'�ឃ�ញJ 8  គ*3ច ន�នគ", �8�យ 7  គ*3ច ន�ន���, Zច�����? 

  7 1 2 4= + +  ���មW#>ន 2  ន,ង 4  ���3'��ចក�ន 81  
 �ម�<@ �យ�ង>នបc[ �បDគ����'N7�កគ*? 

  7 1 2 4

8 8 8 8

− − − −= + +   

 � * 7 1 1 1

8 8 4 2

− − − −= + +  

)b  +  �យ�ង��ងJ �បDគ7 ,ជP	នព#��"ច]�  ���	នDគយក����]� , �បDគ���	នDគ�បង

'"ច3ង�គ ន�ង	ន' ��ធ 3ង�គ, �"ច�ន@ បc[ �បDគ 1 1 1
, , ...

1 22
,

2 29
 ��ទh�'ធ 3ង 1

30
 

 < AB  
10

1 1 1 10 1
...

30 30 30 30 3
S > + + + = =
�������

 

 �"ច�ន@  1

3
S >  

19 . )a  បGH ញJ ' ���នក�នRមiង���ម ម,នZ��gយន�ង x : 

1
1

1
1

1

x

x

−
−

+

  (ច �Q@ 0x ≠ ) 

 )b  ច"�ប �ពញក��ង�Mq  *  ន"7បc[ ��ខ����ម��ប ក��ង�ប	;7 ,ធ#គ�;iង���ម? 
****

9
 

212*3 
� =យ� =យ� =យ� =យ    

)a  �យ�ង�]ន&�'' �"7Dគ�បងបន[ប<� ប&]�  គ*>ន�ទhផ��"ចiង���ម? 

   1
1 1 1 1 11 1 1

1 1 1
1

1 1 1

x x x x x

x x
x x

x x x

= = = = =
+ −− − −+ −−

+ + +

 

 �"ច�ន@ ក�នRម���AB គ*ម,នZ��gយន�ង x  �ទ1 

×  
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)b  +  �យ�ង��ងJ �ប	;7 ,ធ#�ចក គ*3�ប	;7 ,ធ#គ;< ����ន�ប	;7 ,ធ#គ�; �<@
ផ�គ�; 212*3 �'N7�ចកKច&ន�ង 91  
 + �ម��7 ,Dគiង��� ន,ង�ម�កo;?�ចកKច&ន�ង 9 �យ�ង>ន?   
  ច ន�ន 212*3�ចកKច&ន�ង9 ⇔ 2 1 2 * 3 8 *+ + + + = + �'N7�ចកKច&ន�ង9 
 Lញ>ន * 1= 1 
 +  �យ�ង>ន ផ�គ�;����'N7�ក����ន�ង 21213 
 �"ច�<@ �យ�ង�]ន&�'�ធd��ប	;7 ,ធ#�ចកមក7 ,ញ �យ�ងទទ��>ន? 
  21213:9 2357=  3��ខ����'N7ជ ន��ច"�ក��ងបc[ �Mq * �<@1 
 
20 .  មន��\ម�យ�ក/ម��:បច � �̀ងជ,@
នម�យ1  �ប�មន��\	� ក&4ងr�យ�s4#ម�យ �<@�-��&

មន��\ 4<ក&]� ន�s4#4ងr�យ1 �ប��s4#ម�យ 4ងr�យព#�<ក& �<@�-��&�s4# 4]� នមន��\ 
4ងr�យ1  �កច ន�នមន��\ម�យ�ក/ម�<@ 1 

� =យ� =យ� =យ� =យ    
 �ង n  3ច ន�នមន��\ម�យ�ក/ម�<@ �កoខ;p  ( 0)n >  
 < ABច ន�ន�s4#�-���
ន ����ន�ង 4x −  

 �មប =ប&�បtន �យ�ង>ន? 4 4
2

x
x+ = −  

 < AB 16x = , �ផ�EងF� '&� �̀ង7 ,ញ �ឃ�ញJព,' 
 �"ច�ន@  មន��\ម�យ�ក/ម�<@ 	ន16<ក&1 

646646646646    
 

បuvប&Dគទ#w �-�ថxទ#yz �ខកក5K S�   y{|}... 
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