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สรุปเน้น !! พิเศษ

���·Ê���Â��

 สับเซตและเพาเวอรเซต 
ÿĆïđàê

đàêǰAǰÝąđðŨîÿĆïđàê×ĂÜđàêǰBǰÖĘêŠĂđöČęĂǰÿöćßĉÖìčÖêĆüĔîđàêǰAǰđðŨîÿöćßĉÖĔîđàêǰBǰđ×Ċ÷îĒìîéšü÷ÿĆâúĆÖþèŤǰA B�

éĆÜîĆĚîǰđàêǰAǰÝąĕöŠđðŨîÿĆïđàê×ĂÜđàêǰBǰÖĘêŠĂđöČęĂǰÿöćßĉÖïćÜêĆüĔîđàêǰAǰĕöŠđðŨîÿöćßĉÖĔîđàêǰB

ÿöïĆêĉ×ĂÜÿĆïđàê

1. A��

2. A A�

3. A B ǰÖĘêŠĂđöČęĂǰA B� ǰĒúąǰB A�

4. ëšćǰAǰđðŨîđàêìĊęöĊÿöćßĉÖǰnǰêĆüǰĒúšüÝĞćîüîÿĆïđàêìĆĚÜĀöé×ĂÜǰAǰđìŠćÖĆïǰ n2

đóćđüĂøŤđàê

đóćđüĂøŤđàê×ĂÜǰAǰĀöć÷ëċÜǰđàê×ĂÜÿĆïđàêìĆĚÜĀöé×ĂÜđàêǰAǰđ×Ċ÷îĒìîéšü÷ÿĆâúĆÖþèŤǰP(A)ǰĀøČĂÖĘÙČĂǰǰ ǰ

ǰ P A( )= x x�A{ }
ÿöïĆêĉ×ĂÜđóćđüĂøŤđàê

1. �� P A( ) ǰ
2. A� P A( )
3. A� P B( )ǰÖĘêŠĂđöČęĂǰA B�

4. P A( )� P B( )ǰÖĘêŠĂđöČęĂǰA B�

5. P A( )�P B( )= P A�B( ) ǰǰ
6. P A( )�P B( )� P A�B( ) ǰ
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 การดําเนินการของเซต 
ÖćøéĞćđîĉîÖćø×ĂÜđàêðøąÖĂïéšü÷ǰ�ǰÖćøéĞćđîĉîÖćøǰĕéšĒÖŠǰ÷ĎđîĊ÷îǰ	6OJPOǰ�ǰ�

ǰĂĉîđêĂøŤđàÙßĆîǰ	*OUFSTFDUJPOǰ�ǰ

�

ǰñúêŠćÜǰ	%JGGFSFODFǰ�ǰ�
ǰĒúąǰÙĂöóúĊđöîêŤǰ	$PNQMFNFOUǰ�ǰc)
ÿöïĆêĉìĊęÿĞćÙĆâđÖĊę÷üÖĆïÖćøéĞćđîĉîÖćø×ĂÜđàê

1. ÖãÖćøÿúĆïìĊę

ǰ A�B= B�A

ǰ A�B= B�A

2. ÖãÖćøđðúĊę÷îĀöĎŠ

ǰ A�B( )�C=A� B�C( )
ǰǰ A�B( )�C=A� B�C( )
3. ÖãÖćøĒÝÖĒÝÜ

ǰ A� B�C( )= A�B( )� A�C( )
ǰ A� B�C( )= A�B( )� A�C( )
4. Öã×ĂÜÙĂöóúĊđöîêŤ

ǰ A� �A =U

ǰ A� �A =�

ǰ A�B=A� �B

5. Öã×ĂÜđéĂöĂøŤĒÖî

ǰ A�B( )� = �A � �B

ǰ A�B( )� = �A � �B

 แผนภาพเวนน–ออยเลอร และการแกปญหา 
ĒñîõćóđüîîŤıĂĂ÷đúĂøŤ

A AB B

�A B �A B

A A B A B

cA �A B �B A
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ÝĞćîüî×ĂÜđàêìĊęđÖĉéÝćÖÖćø÷ĎđîĊ÷îÖĆî

ÖĞćĀîéĔĀšǰAǰĒúąǰBǰđðŨîđàêÝĞćÖĆéĔéėǰĔîđĂÖõóÿĆöóĆìíŤǰU

ǰ n A�B( )= n A( )+ n B( )�n A�B( )
ÖĞćĀîéĔĀšǰA, BǰĒúąǰCǰđðŨîđàêÝĞćÖĆéĔéėǰĔîđĂÖõóÿĆöóĆìíŤǰUǰ

ǰ n A�B�C( )= n A( )+ n B( )+ n C( )�n A�B( )�n A�C( )�n B�C( )+ n A�B�C( )
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 ประพจนและการเชื่อมประพจน 
ÙŠćÙüćöÝøĉÜ×ĂÜêĆüđßČęĂöðøąóÝîŤ

êĆüđßČęĂöðøąóÝîŤìćÜêøøÖýćÿêøŤǰ öĊǰ �ǰ Ēïïǰ ĕéšĒÖŠǰ Ēúąǰ Ķ�ķ
ǰ ĀøČĂǰ Ķ�ķ
ǰ ëšć���Ēúšüǰ Ķoķ
ǰ ÖĘêŠĂđöČęĂǰ Ķl”ǰ
ĒúąöĊÙŠćÙüćöÝøĉÜ×ĂÜÖćøđßČęĂöðøąóÝîŤéĆÜêćøćÜêŠĂĕðîĊĚ

p q ~p p ^ q p  q p o q p l q

T T F T T T T

T F F F T F F

F T T F T T F

F F T F F T T

ÙŠćÙüćöÝøĉÜ×ĂÜðøąóÝîŤìĊęĕöŠìøćïÙŠćÙüćöÝøĉÜïćÜðøąóÝîŤ

ÖĞćĀîéĔĀšǰpǰĒìîðøąóÝîŤĔéė

ēé÷ìĊęǰTǰĒìîðøąóÝîŤìĊęöĊÙŠćÙüćöÝøĉÜđðŨîÝøĉÜǰĒúąǰFǰĒìîðøąóÝîŤìĊęöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

1. p�T� pǰ

2. p�F� Fǰ

3. p�T� Tǰ

4. p�F� pǰ ǰ

5. p� T� Tǰ

6. p� F�� p ǰ

7. T� p� pǰ

8. F� p� Tǰ ǰ

9. p� T� pǰ

10. p� F�� pǰ ǰ

���·Ê����¥¥�ª´¬�¥q
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üĉíĊÙĉéǰ�ǰĔĀšÙĉéÙŠćÙüćöÝøĉÜ×ĂÜðøąóÝîŤǰēé÷ÿööêĉÙŠćÙüćöÝøĉÜ×ĂÜðøąóÝîŤǰpǰĂĂÖđðŨîǰ�ǰÖøèĊ

	ÖøèĊìĊęǰ�ǰ�ǰp T{ ǰĒúąǰÖøèĊìĊęǰ�ǰ�ǰp F{ )

1. ëšćÙŠćÙüćöÝøĉÜ×ĂÜìĆĚÜÿĂÜÖøèĊđðŨîÝøĉÜǰðøąóÝîŤîĆĚîöĊÙŠćÙüćöÝøĉÜđðŨîǰT

2. ëšćÙŠćÙüćöÝøĉÜ×ĂÜìĆĚÜÿĂÜÖøèĊđðŨîđìĘÝǰðøąóÝîŤîĆĚîöĊÙŠćÙüćöÝøĉÜđðŨîǰF

3. ëšćÙŠćÙüćöÝøĉÜêøÜÖĆïĒêŠúąÖøèĊ×ĂÜðøąóÝîŤǰpǰ 	ÖøèĊǰ p T{ ǰ ĕéšñúúĆóíŤđðŨîÝøĉÜǰ ĒúąÖøèĊǰ p F{ ǰ ĕéšñúúĆóíŤǰ

đðŨîđìĘÝ
ǰðøąóÝîŤîĆĚîöĊÙŠćÙüćöÝøĉÜđðŨîǰp

4. ëšćÙŠćÙüćöÝøĉÜêøÜ×šćöÖĆïĒêŠúąÖøèĊ×ĂÜðøąóÝîŤǰpǰ	ÖøèĊǰp T{ ǰĕéšñúúĆóíŤđðŨîđìĘÝǰĒúąÖøèĊǰp F{ ǰĕéšñúúĆóíŤ

đðŨîÝøĉÜ
ǰðøąóÝîŤîĆĚîöĊÙŠćÙüćöÝøĉÜđðŨîǰ p�

 ประพจนที่สมมูลกัน 
ðøąóÝîŤìĊęÿööĎúÖĆîǰĀöć÷ëċÜǰðøąóÝîŤìĊęöĊÙŠćÙüćöÝøĉÜêøÜÖĆîìčÖÖøèĊǰēé÷ĔßšÿĆâúĆÖþèŤǰĶ{ķǰÙĆęîøąĀüŠćÜðøąóÝîŤ

ìĊęÿööĎúÖĆî

øĎðĒïïðøąóÝîŤìĊęÿööĎúÖĆî

1. ÖãÖćøîĉđÿíÿĂÜßĆĚî

 � � p( )� p
2. ÖãÖćøÿúĆïìĊę

 p�q� q� p

 p�q� q� p

 p� q� q� p

3. ÖãÖćøđðúĊę÷îĀöĎŠ

 p� q� r( )� p�q( )� r� p�q� r
 p� q� r( )� p�q( )� r� p�q� r
 p� q� r( )� p� q( )� r� p� q� r

4. ÖãÖćøĒÝÖĒÝÜ

 p� q� r( )� p�q( )� p� r( )
 p� q� r( )� p�q( )� p� r( )
5. ÖãĕĂđéöēóđìîêŤ

 p� p� p

 p� p� p

6. Öãîĉđÿí

 p� � p� F

 p� � p� T
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1

PAT
7. Öã×ĂÜđéĂöĂøŤĒÖî

 � p�q( )�� p� � q
 � p�q( )�� p� � q
8. ÖãÖćøéĎéàċö

 p� p�q( )� p
 p� p�q( )� p
9. Öã×ĂÜêĆüđßČęĂöǰĶëšć���ĒúšüķǰĒúąǰĶÖĘêŠĂđöČęĂķ

 p� q�� p�q�� q�� p

 p� q� p� q( )� q� p( )

 สัจนิรันดร 
ÿĆÝîĉøĆîéøŤǰĀöć÷ëċÜǰðøąóÝîŤìĊęöĊÙŠćÙüćöÝøĉÜđðŨîÝøĉÜìčÖÖøèĊ

đßŠîǰðøąóÝîŤǰ p�q( )� pǰēé÷ĒÿéÜÙŠćÙüćöÝøĉÜéĆÜêćøćÜêŠĂĕðîĊĚ

p q p ^ q (p ^ q) o p 

T T T T

T F F T

F T F T

F F F T

ÖćøêøüÝÿĂïÿĆÝîĉøĆîéøŤ×ĂÜðøąóÝîŤ

1. üĉíĊÖćøêøüÝÿĂïÿĆÝîĉøĆîéøŤ×ĂÜðøąóÝîŤĔîøĎðĒïïǰp� q

c� ÖĞćĀîéĔĀšðøąóÝîŤöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

c� ĀćÙŠćÙüćöÝøĉÜ×ĂÜðøąóÝîŤ÷ŠĂ÷

ǰ ĀćÖóï×šĂ×ĆéĒ÷šÜ×ĂÜðøąóÝîŤ÷ŠĂ÷ǰĒÿéÜüŠćðøąóÝîŤîĊĚđðŨîÿĆÝîĉøĆîéøŤ

ǰ ĀćÖĕöŠóï×šĂ×ĆéĒ÷šÜ×ĂÜðøąóÝîŤ÷ŠĂ÷ǰĒÿéÜüŠćðøąóÝîŤîĊĚĕöŠđðŨîÿĆÝîĉøĆîéøŤ

2. üĉíĊÖćøêøüÝÿĂïÿĆÝîĉøĆîéøŤ×ĂÜðøąóÝîŤĔîøĎðĒïïǰp� q

c� êøüÝÿĂïüŠćðøąóÝîŤ÷ŠĂ÷ìĊęĂ÷ĎŠìĆĚÜÿĂÜòŦũÜ×ĂÜđÙøČęĂÜĀöć÷ǰ�ǰÿööĎúÖĆîĀøČĂĕöŠ

ǰ ëšćðøąóÝîŤ÷ŠĂ÷ÿööĎúÖĆîǰĒÿéÜüŠćðøąóÝîŤîĊĚđðŨîÿĆÝîĉøĆîéøŤ

ǰ ëšćðøąóÝîŤ÷ŠĂ÷ĕöŠÿööĎúÖĆîǰĒÿéÜüŠćðøąóÝîŤîĊĚĕöŠđðŨîÿĆÝîĉøĆîéøŤ
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 ตัวบงปริมาณ 
ßîĉé×ĂÜêĆüïŠÜðøĉöćè

êĆüïŠÜðøĉöćèǰ Āöć÷ëċÜǰ üúĊìĊęĔßšïŠÜïĂÖðøĉöćèÙüćööćÖîšĂ÷×ĂÜêĆüĒðøǰ àċęÜöĊĂ÷ĎŠǰ 2ǰ ßîĉéǰ ĕéšĒÖŠǰ�ǰ (For All)ǰ

Āöć÷ëċÜǰĶìĆĚÜĀöéķǰĒúąǰ�ǰ(For Some)ǰĀöć÷ëċÜǰĶïćÜêĆüķǰēé÷ìĊę

1. �x P x( )�
��

�
��ǰĀöć÷ëċÜǰÿöćßĉÖìčÖêĆüĔîđĂÖõóÿĆöóĆìíŤǰUǰìĊęìĞćĔĀšđÜČęĂîĕ×ǰP x( )ǰđðŨîÝøĉÜ

2. �x P x( )�
��

�
��ǰĀöć÷ëċÜǰÿöćßĉÖïćÜêĆüĔîđĂÖõóÿĆöóĆìíŤǰUǰìĊęìĞćĔĀšđÜČęĂîĕ×ǰP x( )ǰđðŨîÝøĉÜ

ÙŠćÙüćöÝøĉÜ×ĂÜêĆüïŠÜðøĉöćè

1. �x P x( )�
��

�
�� ǰ

ǰ đðŨîÝøĉÜǰÖĘêŠĂđöČęĂǰxǰìčÖêĆüĔîǰUǰìĞćĔĀšǰP x( )ǰđðŨîÝøĉÜǰ

ǰ đðŨîđìĘÝǰÖĘêŠĂđöČęĂǰöĊǰxǰĂ÷ŠćÜîšĂ÷ĀîċęÜêĆüĔîǰUǰìĞćĔĀšǰP x( )ǰđðŨîđìĘÝ

2. �x P x( )�
��

�
��ǰ

ǰ đðŨîÝøĉÜǰÖĘêŠĂđöČęĂǰöĊǰxǰĂ÷ŠćÜîšĂ÷ĀîċęÜêĆüĔîǰUǰìĞćĔĀšǰP x( )ǰđðŨîÝøĉÜ

ǰ đðŨîđìĘÝǰÖĘêŠĂđöČęĂǰxǰìčÖêĆüĔîǰUǰìĞćĔĀšǰP x( )ǰđðŨîđìĘÝ

3. �x�y P x, y( )�
��

�
�� ǰ

ǰ đðŨîÝøĉÜǰÖĘêŠĂđöČęĂǰ x, y( )ǰìčÖÙĎŠĔîǰUǰìĞćĔĀšǰP x, y( )ǰđðŨîÝøĉÜ

ǰ đðŨîđìĘÝǰÖĘêŠĂđöČęĂǰöĊǰ x, y( )ǰĂ÷ŠćÜîšĂ÷ĀîċęÜÙĎŠĔîǰUǰìĞćĔĀšǰP x, y( )ǰđðŨîđìĘÝ

4. �x�y P x, y( )�
��

�
�� ǰ

ǰ đðŨîÝøĉÜǰÖĘêŠĂđöČęĂǰĒêŠúąÙŠćǰxǰĔîǰUǰÿćöćøëÝĆïÙĎŠÖĆïÙŠćǰyǰĔîǰUǰĕéšĂ÷ŠćÜîšĂ÷ĀîċęÜêĆüǰìĊęìĞćĔĀšǰP x, y( )ǰđðŨîÝøĉÜ

ǰ đðŨîđìĘÝǰÖĘêŠĂđöČęĂǰöĊǰxǰĂ÷ŠćÜîšĂ÷ĀîċęÜêĆüĔîǰUǰìĊęìĞćĔĀšǰP x, y( )ǰđðŨîđìĘÝǰÿĞćĀøĆïìčÖÙŠćǰyǰĔîǰU

5. �x�y P x, y( )�
��

�
��ǰ

ǰ đðŨîÝøĉÜǰÖĘêŠĂđöČęĂǰöĊǰxǰĂ÷ŠćÜîšĂ÷ĀîċęÜêĆüĔîǰUǰìĊęìĞćĔĀšǰP x, y( )ǰđðŨîÝøĉÜǰÿĞćĀøĆïìčÖÙŠćǰyǰĔîǰUǰ

ǰ đðŨîđìĘÝǰÖĘêŠĂđöČęĂǰĕöŠöĊǰxǰĔîǰUǰìĊęìĞćĔĀšǰP x, y( )ǰđðŨîÝøĉÜÿĞćĀøĆïìčÖÙŠćǰyǰĔîǰU

6. �x�y P x, y( )�
��

�
��ǰ

ǰ đðŨîÝøĉÜǰÖĘêŠĂđöČęĂǰöĊǰ(x, y)ǰĂ÷ŠćÜîšĂ÷ĀîċęÜÙĎŠĔîǰUǰìĞćĔĀšǰP x, y( )ǰđðŨîÝøĉÜ

ǰ đðŨîđìĘÝǰÖĘêŠĂđöČęĂǰ(x, y)ǰìčÖÙĎŠĔîǰUǰìĞćĔĀšǰP x, y( )ǰđðŨîđìĘÝ
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 ตัวแปรสุม 
ÙüćöĀöć÷×ĂÜêĆüĒðøÿčŠö

êĆüĒðøÿčŠöǰ (Random Variable)ǰ Āöć÷ëċÜǰ ôŦÜÖŤßĆîìĊęÖĞćĀîéēé÷ðøĉõĎöĉêĆüĂ÷ŠćÜ×ĂÜÖćøìéúĂÜÿčŠöĕð÷ĆÜđàê×ĂÜ

ÝĞćîüîÝøĉÜǰ ēé÷ÝąđøĊ÷ÖđøîÝŤ×ĂÜêĆüĒðøÿčŠöîĊĚüŠćǰ ĶÙŠć×ĂÜêĆüĒðøÿčŠöķǰ ēé÷ìĆęüĕðĀćÖđøćÖúŠćüëċÜǰ ĶêĆüĒðøÿčŠöķǰ đøćÝąúą

ÙüćöđðŨîôŦÜÖŤßĆîĕüšǰĒúąÖúŠćüëċÜđóĊ÷ÜÿŠüîìĊęđðŨîǰĶÙŠć×ĂÜêĆüĒðøÿčŠöķǰđìŠćîĆĚî

đßŠîǰ ÖĞćĀîéĔĀšǰX ĒìîǰÝĞćîüîÙøĆĚÜ×ĂÜÖćøĂĂÖĀĆüĔîÖćøē÷îđĀøĊ÷âǰ1ǰđĀøĊ÷âǰ3ǰÙøĆĚÜ

ǰ éĆÜîĆĚîǰêĆüĒðøÿčŠöǰX= 0, 1, 2, 3

êĆüĒðøÿčŠöĕöŠêŠĂđîČęĂÜ êĆüĒðøÿčŠöêŠĂđîČęĂÜ

êĆüĒðøÿčŠöĕöŠêŠĂđîČęĂÜǰ (Discrete random variable)ǰ

Āöć÷ëċÜǰ êĆüĒðøÿčŠöìĊęöĊÙŠćêŠćÜėǰ ìĊęđðŨîĕðĕéšìĊęÿćöćøëǰ

îĆïÝĞćîüîÿöćßĉÖĕéšǰĀøČĂÿćöćøëđ×Ċ÷îđøĊ÷ÜúĞćéĆïĕéš

êĆüĒðøÿčŠöêŠĂđîČęĂÜǰ (Continuous random variable)ǰ

Āöć÷ëċÜǰ êĆüĒðøÿčŠöìĊęöĊÙŠćêŠćÜėǰ ìĊęđðŨîĕðĕéšĂ÷ĎŠĔîßŠüÜìĊę

đðŨîÿĆïđàê×ĂÜđàê×ĂÜÝĞćîüîÝøĉÜ

đßŠîǰǰÖĞćĀîéĔĀšǰXǰĒìî

ñúïüÖ×ĂÜĒêšöÝćÖÖćøē÷îúĎÖđêţćǰ1ǰúĎÖǰ2ǰÙøĆĚÜ

éĆÜîĆĚîǰêĆüĒðøÿčŠöǰX= 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12

đßŠîǰǰÖĞćĀîéĔĀšǰX ĒìîǰîĞĚćĀîĆÖǰ	ÖĉēúÖøĆö


×ĂÜîĆÖđøĊ÷îßĆĚîöĆí÷öýċÖþćðŘìĊęǰ6ǰĀšĂÜĀîċęÜ

éĆÜîĆĚîǰĂćÝÝąĕéšêĆüĒðøÿčŠöǰX đðŨîßŠüÜǰ 40,90�
��

�
��ǰ

 การแจกแจงความนาจะเปนของตัวแปรสุมไมตอเนื่อง 
ÙŠćÙćéĀöć÷

ÙŠćÙćéĀöć÷ǰ (Expected Value)ǰ ×ĂÜêĆüĒðøÿčŠöĕöŠêŠĂđîČęĂÜǰX đ×Ċ÷îĒìîéšü÷ÿĆâúĆÖþèŤǰE X( )ǰ ĀøČĂǰȝxǰ ēé÷ìĊęǰ

ȝx � x= xi �P X= xi( )
i=1

n

� ǰàċęÜĔîïćÜÖøèĊđøćĂćÝđøĊ÷ÖÙŠćÙćéĀöć÷üŠćđðŨîǰĶÙŠćđÞúĊę÷×ĂÜêĆüĒðøÿčŠöķǰÖĘĕéš

���·Ê�����´¥Ã��Ã�� 
�©´£�m´�²Â�|�
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ÿŠüîđïĊę÷Üđïîöćêøåćî

ÿŠüîđïĊę÷Üđïîöćêøåćî×ĂÜêĆüĒðøÿčŠöĕöŠêŠĂđîČęĂÜǰXǰđ×Ċ÷îĒìîéšü÷ÿĆâúĆÖþèŤǰVxǰēé÷ìĊęǰ

� x= xi�� x( )2
i=1

n

� �P X= xi( )V ȝ

ĒúąđøĊ÷ÖǰVxǰüŠćǰĶÙüćöĒðøðøüî×ĂÜêĆüĒðøÿčŠöĕöŠêŠĂđîČęĂÜǰXķ

ÖćøĒÝÖĒÝÜđĂÖøĎðĕöŠêŠĂđîČęĂÜ

ÖćøĒÝÖĒÝÜđĂÖøĎðĕöŠêŠĂđîČęĂÜǰ (Discrete uniform distribution)ǰ Āöć÷ëċÜǰ ÖćøĒÝÖĒÝÜ×ĂÜêĆüĒðøÿčŠöìĊęöĊÙüćöǰ

îŠćÝąđðŨî×ĂÜĒêŠúąÙŠć×ĂÜêĆüĒðøÿčŠöđìŠćÖĆîìĆĚÜĀöé

ëšćÖĞćĀîéĔĀšǰXǰđðŨîêĆüĒðøÿčŠöìĊęðøąÖĂïǰ 1 2 3 nx , x , x , ..., x

ĒúšüÝąĕéšüŠćǰP X= xi( )= 1
n
ǰÿĞćĀøĆïìčÖėǰi� 1, 2, 3, ..., n{ }

đßŠîǰ ÖĞćĀîéĔĀšǰXǰĒìîǰĒêšöìĊęĕéšÝćÖÖćøē÷îúĎÖđêţćǰ1ǰúĎÖǰ1ǰÙøĆĚÜǰÝąĕéšüŠćǰX=1, 2, 3, 4, 5, 6ǰ

ǰ đîČęĂÜÝćÖǰP X= xi( )ǰÙČĂǰÙüćöîŠćÝąđðŨîìĊęÝą×ċĚîĒêšöǰ ix ǰÝćÖÖćøē÷îúĎÖđêţćǰ1ǰúĎÖǰ1ǰÙøĆĚÜǰĒúąÝąÿĆÜđÖêĕéšüŠćǰǰǰ

ǰ P X=1( )= P X= 2( )= ...= P X= 6( )= 1
6

ǰ éĆÜîĆĚîǰÖćøĒÝÖĒÝÜÙüćöîŠćÝąđðŨî×ĂÜêĆüĒðøÿčŠöǰXǰđðŨîÖćøĒÝÖĒÝÜđĂÖøĎðĕöŠêŠĂđîČęĂÜ

ÖćøĒÝÖĒÝÜìüĉîćö

ÖćøĒÝÖĒÝÜìüĉîćöǰ(Binomial distribution)ǰĀöć÷ëċÜǰÖćøĒÝÖĒÝÜÙüćöîŠćÝąđðŨî×ĂÜêĆüĒðøÿčŠöìĊęöĊúĆÖþèąǰéĆÜîĊĚ

c� đÖĉéÝćÖÖćøìéúĂÜÿčŠö nǰÙøĆĚÜǰēé÷ĔîÖćøìéúĂÜĒêŠúąÙøĆĚÜđðŨîĂĉÿøąêŠĂÖĆîǰĀøČĂÖĘÙČĂÖćøìéúĂÜĔîÙøĆĚÜÖŠĂîĀîšćǰ

ĕöŠÿŠÜñúêŠĂÖćøìéúĂÜĔîÙøĆĚÜêŠĂėǰĕð

c� ĔîÖćøìéúĂÜĒêŠúąÙøĆĚÜǰöĊñúúĆóíŤìĊęđÖĉé×ċĚîĕéšđóĊ÷Üǰ2ǰĒïïǰÙČĂǰÿĞćđøĘÝĀøČĂĕöŠÿĞćđøĘÝ

c� ÙüćöîŠćÝąđðŨîìĊęÝąìĞćÖćøìéúĂÜÿčŠöĔîĒêŠúąÙøĆĚÜÿĞćđøĘÝöĊÙŠćđìŠćÖĆîǰÖĞćĀîéĔĀšđðŨîǰp

ĒúąÙüćöîŠćÝąđðŨîìĊęÝąìĞćÖćøìéúĂÜÿčŠöĔîĒêŠúąÙøĆĚÜĕöŠÿĞćđøĘÝđìŠćÖĆïǰq ēé÷ìĊęǰp+q=1

ëšćÖćøĒÝÖĒÝÜÙüćöîŠćÝąđðŨî×ĂÜêĆüĒðøÿčŠöǰ Xǰ đðŨîÖćøĒÝÖĒÝÜìüĉîćöǰ ēé÷ìĊęǰ nǰ ĒìîÝĞćîüîÙøĆĚÜ×ĂÜÖćøǰ

ìéúĂÜÿčŠöǰĒúą pǰĒìîÙüćöîŠćÝąđðŨîìĊęÝąìĞćÖćøìéúĂÜÿčŠöÿĞćđøĘÝǰĒúšüÝąĕéšüŠć

1.ǰP X= x( )= x
n( )px 1�p( )n�xǰÿĞćĀøĆïìčÖǰx� 0, 1, 2, ..., n{ }

2.ǰȝ� x= np ǰ

3.ǰV� x= np 1�p( ) ǰ

2
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 การแจกแจงความนาจะเปนของตัวแปรสุมตอเนื่อง 
đÿšîēÙšÜÙüćöĀîćĒîŠî

đÿšîēÙšÜÙüćöĀîćĒîŠîǰ(Density curve)ǰĀöć÷ëċÜǰđÿšîēÙšÜìĊęĔßšđ×Ċ÷îĒÿéÜÖćøĒÝÖĒÝÜÙüćöîŠćÝąđðŨîǰēé÷ìĊęÙüćöǰ

îŠćÝąđðŨî×ĂÜêĆüĒðøÿčŠöìĊęöĊÙŠćĂ÷ĎŠĔîßŠüÜĔéßŠüÜĀîċęÜÝąöĊÙŠćđìŠćÖĆïóČĚîìĊęìĊęðŗéúšĂöéšü÷đÿšîēÙšÜÙüćöĀîćĒîŠîÖĆïĒÖîǰ Xǰ

ĔîßŠüÜîĆĚîǰ

ĒúąđîČęĂÜÝćÖđÿšîēÙšÜÙüćöĀîćĒîŠîđðŨîÖøćô×ĂÜôŦÜÖŤßĆîǰ y= f x( )ǰ ēé÷ìĊęǰ x ĒìîÙŠć×ĂÜêĆüĒðøÿčŠöǰ đøćÝąđøĊ÷Ö

ôŦÜÖŤßĆîîĊĚüŠćǰĶôŦÜÖŤßĆîÙüćöĒîŠîÙüćöîŠćÝąđðŨîǰ(Probability density function)”ǰĒúąöĊÙčèÿöïĆêĉüŠć

c� fǰđðŨîôŦÜÖŤßĆîìĊęǰf x( )�0ǰÿĞćĀøĆïìčÖǰxǰìĊęđðŨîÙŠć×ĂÜêĆüĒðøÿčŠöǰX

c� óČĚîìĊęìĆĚÜĀöéĔêšđÿšîēÙšÜÙüćöĀîćĒîŠîöĊÙŠćđìŠćÖĆïǰ1

c� P a<X< b( )= f x( )dx
a

b

� ǰǰǰ

ĒúąđîČęĂÜÝćÖǰP X= a( )ǰÝąöĊÙŠćđìŠćÖĆïǰóČĚîìĊęĔêšđÿšîēÙšÜÙüćöĀîćĒîŠîÝćÖǰaǰëċÜǰaǰĀøČĂÖĘÙČĂǰP X= a( )= f x( )dx
a

a

� ǰ

ĒêŠđîČęĂÜÝćÖǰ f x( )dx
a

a

� = 0ǰ éĆÜîĆĚîǰP X= a( )= 0ǰ éšü÷đĀêčîĊĚđøćÝċÜĕöŠóĉÝćøèćÙüćöîŠćÝąđðŨî×ĂÜêĆüĒðøÿčŠöđóĊ÷ÜÙŠćĔéǰ

ÙŠćĀîċęÜÿĞćĀøĆïêĆüĒðøÿčŠöêŠĂđîČęĂÜǰĒúąÝąìĞćĔĀšǰP a<X< b( )= P a�X< b( )= P a<X� b( )= P a�X� b( )
ÖćøĒÝÖĒÝÜðÖêĉ

ÖćøĒÝÖĒÝÜðÖêĉǰ 	/PSNBMǰ EJTUSJCVUJPO
ǰ Āöć÷ëċÜǰ ÖćøĒÝÖĒÝÜÙüćöîŠćÝąđðŨî×ĂÜêĆüĒðøÿčŠöìĊęöĊôŦÜÖŤßĆîÙüćöǰ

ĀîćĒîŠîÙüćöîŠćÝąđðŨîǰÙČĂǰ

f x( )= 1

� 2�
e
�
1
2
x��
�

�

�
����

�

�
�����

2

V
V
ȝ

ēé÷ìĊęǰȝǰĒìîÙŠćđÞúĊę÷đú×ÙèĉêǰĒúąǰVǰĒìîÿŠüîđïĊę÷Üđïîöćêøåćî

ĒúąđöČęĂđ×Ċ÷îÖøćô×ĂÜôŦÜÖŤßĆîÙüćöĀîćĒîŠîÙüćöîŠćÝąđðŨîĒúšüÝąđøĊ÷ÖÖøćôîĆĚîüŠćǰĶđÿšîēÙšÜðÖêĉķ
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ëšćđÿšîēÙšÜðÖêĉöĊÙŠćđÞúĊę÷đú×ÙèĉêêŠćÜÖĆîǰĒêŠöĊÿŠüîđïĊę÷ÜđïîöćêøåćîđìŠćÖĆîǰĒúšüđÿšîēÙšÜÝąöĊúĆÖþèąđðŨîéĆÜîĊĚ

ëšćđÿšîēÙšÜðÖêĉöĊÙŠćđÞúĊę÷đú×ÙèĉêđìŠćÖĆîǰĒêŠöĊÿŠüîđïĊę÷ÜđïîöćêøåćîêŠćÜÖĆîǰĒúšüđÿšîēÙšÜÝąöĊúĆÖþèąđðŨîéĆÜîĊĚ

đðĂøŤđàĘîĕìúŤ×ĂÜêĆüĒðøÿčŠöêŠĂđîČęĂÜ

đîČęĂÜÝćÖđðĂøŤđàĘîĕìúŤìĊęǰi ĀøČĂđ×Ċ÷îĒìîéšü÷ÿĆâúĆÖþèŤǰ iP ǰĀöć÷ëċÜǰêĞćĒĀîŠÜ×ĂÜ×šĂöĎúìĊęđöČęĂĒïŠÜ×šĂöĎúàċęÜđøĊ÷ÜÝćÖ

îšĂ÷ĕðöćÖĂĂÖđðŨîǰ100ǰÿŠüîđìŠćėǰÖĆîǰĒúšüÝąđðŨîÙŠćìĊęöĊ×šĂöĎúìĊęöĊÙŠćîšĂ÷ÖüŠćÙŠćîĊĚĂ÷ĎŠðøąöćèøšĂ÷úąǰi ×ĂÜ×šĂöĎúìĆĚÜĀöéǰ

đßŠîǰ 60P ǰÙČĂǰêĞćĒĀîŠÜ×ĂÜÙŠćìĊęöĊ×šĂöĎúìĊęöĊÙŠćîšĂ÷ÖüŠćÙŠćîĊĚĂ÷ĎŠðøąöćèøšĂ÷úąǰ60ǰ×ĂÜ×šĂöĎúìĆĚÜĀöé

ĒúąđîČęĂÜÝćÖǰëšćǰxǰđðŨîÙŠć×ĂÜêĆüĒðøÿčŠöǰXǰĒúšüǰP X< x( )ǰĀöć÷ëċÜǰóČĚîìĊęĔêšđÿšîēÙšÜÙüćöĀîćĒîŠîĔîßŠüÜǰ��, x( )ǰ
éĆÜøĎðǰ

àċęÜóČĚîìĊęìĆĚÜĀöéĔêšđÿšîēÙšÜÙüćöĀîćĒîŠîöĊÙŠćđìŠćÖĆïǰ1ǰĀøČĂÖĘÙČĂǰ100%

éĆÜîĆĚîǰxǰÝąĂ÷ĎŠĔîêĞćĒĀîŠÜđðĂøŤđàĘîĕìúŤìĊęǰP X< x( )�100
ĀøČĂÖĘÙČĂǰöĊ×šĂöĎúìĊęöĊÙŠćîšĂ÷ÖüŠćǰxǰĂ÷ĎŠðøąöćèǰP X< x( )�100100%
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1) ÙøĂïÙøĆüĀîċęÜêšĂÜÖćøðøĆïðøčÜóČĚî×ĂÜĀšĂÜĂđîÖðøąÿÜÙŤéšü÷ÖćøðĎÖøąđïČĚĂÜǰëšćĀšĂÜĂđîÖðøąÿÜÙŤîĊĚǰöĊéšćîÖüšćÜ

ÿĆĚîÖüŠćÙøċęÜĀîċęÜ×ĂÜéšćî÷ćüĂ÷ĎŠǰ1ǰđöêøǰĒúąöĊđÿšîìĒ÷Üöčö÷ćüÖüŠćéšćî÷ćüĂ÷ĎŠǰ1ǰđöêø

ëšćñĎšøĆïđĀöćÙĉéÙŠćĔßšÝŠć÷ĔîÖćøðĎÖøąđïČĚĂÜêćøćÜđöêøúąǰ180ǰïćìǰĒúšüÙøĂïÙøĆüîĊĚÝąêšĂÜÝŠć÷đÜĉîÙŠćðøĆïðøčÜ

óČĚîĔîÙøĆĚÜîĊĚđðŨîđÜĉîÖĊęïćì

��ǰ 9,900ǰïćìǰ ��ǰ 10,800ǰïćìǰ ��ǰ 11,700ǰïćìǰ ��ǰ12,600ǰïćìǰ ��ǰ 13,500ǰïćì

2) ÖĞćĀîéđĂÖõóÿĆöóĆìíŤÙČĂ {-1, 0, 1} ×šĂĔéêŠĂĕðîĊĚëĎÖêšĂÜ

��ǰ �x�y x + y + 2  >   0�� �� ǰöĊÙŠćÙüćöÝøĉÜđðŨîÝøĉÜ

��ǰ �x�y x + y  �   0�� �� ǰöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

��ǰ �x�y x + y  =  1�� �� ǰöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

��ǰ �x�y x + y  >  1�� �� ǰöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

��ǰ ëĎÖìčÖ×šĂ

3) ÖĞćĀîéĔĀšǰu, vǰĒúąǰwǰđðŨîđüÖđêĂøŤĔîðøĉõĎöĉÿćööĉêĉǰēé÷ìĊęǰ u=
1
�3
2

�

�

�
�
�
�
�

�

�

�
�
�
�
�

, v=
2
�1
1

�

�

�
�
�
�
�

�

�

�
�
�
�
�

ǰĒúąǰw=
1
k
5

�

�

�
�
�
�
�

�

�

�
�
�
�
�

ēé÷ìĊęǰkǰđðŨîÝĞćîüîÝøĉÜǰëšćǰ 1c ǰĒúąǰ 2c ǰđðŨîÝĞćîüîÝøĉÜìĊęìĞćĔĀšǰc1u+c2v=wǰĒúšüǰk+c1c2ǰđìŠćÖĆïđìŠćĔé

��ǰ -13ǰ ��ǰ -11ǰ ��ǰ -9 ��ǰ-7ǰ ��ǰ -5

4) ĔĀšǰ A  =  1, 1{ }{ } ǰĒúąǰ P A( ) ǰđðŨîđóćđüĂøŤđàê×ĂÜđàêǰA ǰ×šĂĔéêŠĂĕðîĊĚñĉé

��ǰ n P A( ) - A( )  =  3 ǰ ��ǰ �, A{ }   �   P A( )
��ǰ n P P(A)( )( )   =  16 ǰ ��ǰ 1{ }{ }� P A( )  - A
��ǰ ñĉéìčÖ×šĂ

5) ÖĞćĀîéĔĀšǰx, y ǰĒúąǰz ǰđðŨîÝĞćîüîÝøĉÜïüÖìĊęÿĂéÙúšĂÜÖĆïøąïïÿöÖćøǰxyz  =  2, x + 1
z

  =  32, y + 1
x

  =  81 ǰǰ

Ēúąǰ z + 1
y

  = p
q

ǰđöČęĂǰ p ǰĒúąǰ q ǰđðŨîÝĞćîüîđêĘöïüÖǰēé÷ìĊęǰĀ�ø�ö�ǰ×ĂÜǰ p ǰĒúąǰ q ǰđìŠćÖĆï 1 ĒúšüÙŠć×ĂÜǰ

2p + q
2
ǰđìŠćÖĆï×šĂĔéêŠĂĕðîĊĚ

��ǰ �
���ǰ ��ǰ �
���ǰ ��ǰ �
���ǰ ��ǰ�
���ǰ ��ǰ �
���
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6) ëšćÿöÖćøǰ 1
4

�

�
�
�

�
�

x

 + 1
2

�

�
�
�

�
�

x - 1

  + a  =  0 ǰöĊÙĞćêĂïđðŨîÝĞćîüîÝøĉÜïüÖǰĒúšüĀîċęÜĔîÙŠć×ĂÜǰ a ǰìĊęđðŨîĕðĕéšđìŠćÖĆï

đìŠćĔé

��ǰ ��ǰ ��ǰ ��ǰ ��ǰ �ǰ ��ǰ�ǰ ��ǰ �

7) åćðÖøèŤêšĂÜÖćøìĊęÝąòćÖđÜĉîǰ500 ïćìǰđ×šćïĆâßĊíîćÙćøìčÖêšîđéČĂîêĉéêŠĂÖĆîđðŨîđüúćǰ6 đéČĂîĒøÖ

ëšćåćðÖøèŤđøĉęöòćÖđÜĉîÙøĆĚÜĒøÖĔîüĆîìĊęǰ1ǰöÖøćÙöǰ2564ǰēé÷ìĊęíîćÙćøĔĀšĂĆêøćéĂÖđïĊĚ÷øšĂ÷úąǰ12 êŠĂðŘǰĒúąǰ

ÙĉééĂÖđïĊĚ÷ĒïïìïêšîìčÖđéČĂîǰ ĒúšüĔîüĆîìĊęǰ 31ǰ íĆîüćÙöǰ 2564ǰ åćðÖøèŤÝąöĊđÜĉîĔîïĆâßĊøüöìĆĚÜĀöéÖĊęïćìǰ

ēé÷ìĊęĕöŠöĊÖćøëĂîđÜĉîĔîøąĀüŠćÜîĊĚ

��ǰ
500 1.12( )13�1.12( )

1.12�1
ǰ ��ǰ

500 1.12( )13� 1.12( )7( )
1.12�1

��ǰ
500 1.01( )7�1.01( )

1.01�1
ǰ ��ǰ

500 1.01( )13�1.01( )
1.01�1

��ǰ
500 1.01( )13� 1.01( )7( )

1.01�1

8) ĔîÖćøüćÜĒñîēðøĒÖøöÖćøĂĂÖÖĞćúĆÜÖć÷øĎðĒïïĔĀöŠìĊęđøĊ÷ÖüŠćǰRun-Jog-Walk RoutineǰĀøČĂÖĘÙČĂǰÖćøĂĂÖ

ÖĞćúĆÜÖć÷Ēïïñÿöñÿćîǰēé÷đøĉęöÝćÖÖćøüĉęÜǰĒúąêŠĂéšü÷ÖćøüĉęÜđĀ÷ćąėǰǰĒúąÝïéšü÷ÖćøđéĉîǰëšćĔîĒêŠúąøĎð×ĂÜ

ÖćøĂĂÖÖĞćúĆÜÖć÷öĊðøĉöćèÖćøđñćñúćâóúĆÜÜćîĔîĀîŠü÷ĒÙúĂøĊêŠĂîćìĊéĆÜîĊĚ

ÖćøüĉęÜǰ�ǰ13 cal�îćìĊ

ÖćøüĉęÜđĀ÷ćąėǰ�ǰ8 cal/îćìĊ

Öćøđéĉîǰ�ǰ5 cal�îćìĊ

ëšćÿöýøĊêšĂÜÖćøüćÜĒñîēðøĒÖøöǰRun-Jog-Walk Routine îĊĚēé÷Ĕßšđüúćøüöǰ40 îćìĊǰ ēé÷öĊÖćøđñćñúćâ

óúĆÜÜćîĕðĕéšìĆĚÜĀöéǰ340ǰ ĒÙúĂøĊǰ ĒúąëšćÿöýøĊêšĂÜÖćøÝąĔßšđüúćìĊęĔßšĔîÖćøüĉęÜđĀ÷ćąėǰ đðŨîÿĂÜđìŠć×ĂÜđüúćǰ

ìĊęĔßšĔîÖćøüĉęÜǰĒúšü×šĂĔéđðŨîđöìøĉÖàŤĒêŠÜđêĉöìĊęĔßšĔîÖćøüćÜĒñîÖćøĂĂÖÖĞćúĆÜÖć÷×ĂÜÿöýøĊĔîÙøĆĚÜîĊĚ

��ǰ
5 8 13 340
1 1 1 40
1 2 0 0

ª º
« »
« »
« »¬ ¼

ǰ ��ǰ
5 8 13 340
1 1 1 40
1 2 0 0

ª º
« »
« »
« »�¬ ¼

ǰ

��ǰ
13 8 5 340
1 1 1 40
2 1 0 0

ª º
« »
« »
« »¬ ¼

ǰ ��ǰ
13 8 5 340
1 1 1 40
2 1 0 0

ª º
« »
« »
« »�¬ ¼

ǰ

��ǰ
13 8 5 340
1 1 1 40
1 2 1 4

ª º
« »
« »
« »¬ ¼

9) ÖĞćĀîéĔĀšǰR ǰĒìîđàê×ĂÜÝĞćîüîÝøĉÜǰëšćǰf : R � RǰĒúąǰg : R � RǰđðŨîôŦÜÖŤßĆîǰēé÷ìĊęǰf x( )   =  3x
2
3 , g 5( )   =  8 ǰ

Ēúąǰ �g 5( )   =  2
3
ǰÙŠć×ĂÜǰ fog( )� 5( ) ǰđìŠćÖĆï×šĂĔéêŠĂĕðîĊĚ

��ǰ1ǰ ��ǰ 2
3
ǰ ��ǰ3ǰ ��ǰ 4

3
ǰ ��ǰ �
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106�²§º¤Ä��¤q

1

PAT
�º��·Ê��

10) ÖĞćĀîéĔĀšǰ x ǰđðŨîÝĞćîüîÝøĉÜǰëšćǰ arcsin x  =  �
4

ǰĒúšüÙŠć×ĂÜǰ sin �
15

 +  arccos x2( )
�

�
�

�

�
� ǰĂ÷ĎŠĔßŠüÜĔé

��ǰ 0, 1( ) ǰ ��ǰ 1
2

, 0
�

�
�

�

�
� ǰ ��ǰ 1

2
, 3

2

�

�
�
�

�

�
�
� ǰ ��ǰ 3

2
, 1

�

�
�
�

�

�
�
� ǰ �� (-1, 0)

11) ÝÜĀćÙŠć×ĂÜǰ
cos no

n = 1

44

�

 sin no

n = 1

44

�  
 - 

sin no

n = 1

44

�

cos no

n = 1

44

�

��ǰ �ǰ ��ǰ �ǰ ��ǰ �ǰ ��ǰ��ǰ ��ǰ ���

12) ĔĀšǰABC ǰđðŨîøĎðÿćöđĀúĊę÷öǰēé÷ìĊęǰ sin A  =  3
5
ǰĒúąǰ cos B  =  5

13
ǰÙŠć×ĂÜǰ cos C ǰđìŠćÖĆï×šĂĔéêŠĂĕðîĊĚ

��ǰ 16
65

ǰ ��ǰ 23
65

ǰ ��ǰ 48
65

ǰ ��ǰ 52
65

ǰ ��ǰ - 33
65

13) ÖĞćĀîéĔĀšǰnǰđðŨîÝĞćîüîđêĘöïüÖǰđàê×ĂÜÝĞćîüîÝøĉÜǰxǰìĆĚÜĀöéìĊęìĞćĔĀš

1+ log4 x
2�3( )+ log4 x

2�3( )2+ ...+ log4 x
2�3( )n�1+ ...

đðŨîĂîčÖøöúĎŠđ×šćǰ(Convergent Series)ǰêøÜÖĆï×šĂĔé

��ǰ 4,  �( ) ǰ ��ǰ ��,  16( )

��ǰ �16,  �4( ) ǰ ��ǰ �16,  �4( )� 4,  16( )

��ǰ �4,  �2( )� 2,  4( )

14) ÖĞćĀîéĔĀšüÜøĊøĎðĀîċęÜöĊÿöÖćøđðŨîǰ 25x2  + 21y2  + 100x - 42y - 404  =  0 ǰĒúšüĕăđóĂøŤēïúćìĊęöĊÝčé÷ĂéĂ÷ĎŠìĊę

ÝčéēôÖĆÿìĆĚÜÿĂÜ×ĂÜüÜøĊĒúąñŠćîÝčéǰ -3, 1 + 8( ) ǰöĊÿöÖćøêøÜÖĆï×šĂĔéêŠĂĕðîĊĚ

��ǰ y2  - 7x2  - 2y - 28x - 28  =  0

��ǰ y2  - 4x2  - 2y - 16x - 19  =  0

��ǰ 3y2  - 2x2  - 6 8y - 8x + 15  =  0

��ǰ 5y2  - 4x2  - 10 8y - 32x - 25  =  0

��ǰ 3y2  - 2x2  - 3 8y - 5x + 15  =  0

15) đÿćĕôôŜćǰ2ǰêšîǰàċęÜÿĎÜÝćÖóČĚîéĉîǰ130ǰôčêđìŠćÖĆîǰĂ÷ĎŠĀŠćÜÖĆîǰ800 ôčêǰÿć÷ĕôìĊęàċęÜĂ÷ĎŠøąĀüŠćÜđÿćìĆĚÜÿĂÜêšîîĊĚöĊ

úĆÖþèąđðŨîēÙšÜóćøćēïúćǰēé÷ìĊęÝčéêĞęćÿčé×ĂÜÿć÷ĕôÿĎÜÝćÖóČĚîéĉîǰ50ǰôčê

ÝÜĀćüŠćǰèǰêĞćĒĀîŠÜìĊęĂ÷ĎŠĀŠćÜÝćÖđÿćǰ200ǰôčêǰÿć÷ĕôÿĎÜÝćÖóČĚîéĉîđðŨîøą÷ąìćÜđìŠćĔé

1. 60 ôčêǰ ��ǰ 65 ôčêǰ ��ǰ 70ǰôčêǰ ��ǰ75 ôčêǰ ��ǰ 80ǰôčê
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43) ÙèąÖøøöÖćøßčéĀîċęÜöĊǰ�ǰÙîǰðøąÖĂïéšü÷ðøąíćîǰøĂÜðøąíćîǰđú×ćîčÖćøǰĒúąÖøøöÖćøĂĊÖǰ�ǰÙîǰÝĞćîüî

üĉíĊìĊęÝĆéÖúčŠöÙîǰ�ǰÙîîĊĚîĆęÜðøąßčöøĂïēêŢąÖúöǰēé÷ĔĀšðøąíćîĒúąøĂÜðøąíćîîĆęÜêĉéÖĆîđÿöĂǰĒêŠđú×ćîčÖćøĕöŠ

îĆęÜêĉéÖĆïøĂÜðøąíćîđìŠćÖĆïđìŠćĔé

44) ĔîÖćøÿĂïüĉßćÙèĉêýćÿêøŤ×ĂÜîĆÖđøĊ÷îĀšĂÜǰ ö����ǰ öĊîĆÖđøĊ÷îìĆĚÜĀöéǰ ��ǰ ÙîǰîĆÖđøĊ÷îÿĂïĕéšÙąĒîîǰ �����ǰ

ÙąĒîîǰöĊǰ��ǰÙîǰÙąĒîîǰ�����ǰÙąĒîîǰöĊǰ��ǰÙîǰĒúąÙąĒîîǰ�����ǰÙąĒîîǰöĊǰ�ǰÙîǰÝćÖ×šĂöĎú×šćÜêšîǰÿööêĉ

üŠćÙąĒîîöĊÖćøĒÝÖĒÝÜðÖêĉǰöĊÿĆöðøąÿĉìíĉĝÖćøĒðøñĆîđðŨîǰ 1
3
ǰëšćÙąĒîîÿĎÜÿčé×ĂÜđÖøéǰ#ǰöĊÙąĒîîöćêøåćî

đðŨîǰ���ǰĒúšüÙąĒîîđÞúĊę÷×ĂÜîĆÖđøĊ÷îĀšĂÜîĊĚđìŠćÖĆïÖĊęÙąĒîî

45) ÖĞćĀîéĔĀšǰ�ǰ Ēìîđàê×ĂÜÝĞćîüîđßĉÜàšĂîǰĒúąǰ^ǰ Ēìîđàê×ĂÜÝĞćîüîÝøĉÜǰ ëšćǰA= z�� 3+4i( )z��{ }ǰ
ĒúąǰB= z+2�6i z�A{ }ǰĒúšüÙŠćîšĂ÷ìĊęÿčé×ĂÜÿöćßĉÖĔîđàêǰBǰđìŠćÖĆïđìŠćĔé

เฉลย PAT 1 ชุดที่ 2

1) đÞú÷ǰ��

ǰ ÖĞćĀîéĔĀš xǰĒìîǰÙüćö÷ćüéšćî÷ćü×ĂÜĀšĂÜĂđîÖðøąÿÜÙŤ

ǰ ÝąĕéšüŠćǰ1 x 1
2

� ǰĒìîǰÙüćö÷ćü×ĂÜéšćîÖüšćÜ

ǰ Ēúąǰx +1ǰĒìîǰÙüćö÷ćü×ĂÜđÿšîìĒ÷Üöčö

ǰ àċęÜÿćöćøëđ×Ċ÷îđðŨîøĎðõćóĕéšéĆÜîĊĚ

ǰ ÝćÖìùþãĊïìóĊìćēÖøĆÿǰÝąĕéšüŠćǰ x+1( )2 = x2+ 1
2
x�1

�

�
����

�

�
����

2

ǰ x2+2x+1= x2+ 1
4
x2�x+1

ǰ 1
4
x2�3x= 0

ǰ x2�12x= 0

ǰ x x�12( )= 0
ǰ éĆÜîĆĚîǰx 0,12 ǰ

ǰ ĒêŠđîČęĂÜÝćÖǰxǰĒìîÙüćö÷ćüǰÝċÜìĞćĔĀšǰx 0! ǰđóøćąÞąîĆĚîǰx 12 

ǰ éĆÜîĆĚîǰéšćî÷ćüǰ= 12ǰđöêø
ǰéšćîÖüšćÜǰ= 5ǰđöêøǰĒúąđÿšîìĒ÷Üöčöǰ= 13ǰđöêø
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ǰ đóøćąÞąîĆĚîǰóČĚîìĊęǰ� ÖüšćÜǰ�ǰ÷ćü

ǰ 5 12 u

ǰ 60 ǰêćøćÜđöêø

ǰ ĒúąđîČęĂÜÝćÖÙŠćĔßšÝŠć÷êćøćÜđöêøúąǰ180ǰïćì

ǰ éĆÜîĆĚîǰÙŠćĔßšÝŠć÷ìĆĚÜĀöéǰ 180 60 10,800 u  ǰïćì

2) đÞú÷ǰ��

ǰ óĉÝćøèćǰ��ǰñĉéǰđóøćąǰđßŠîǰx  =  -1 ǰĒúąǰy  =  -1 ǰÝąĕéšǰx + y + 2  =  (-1) + (-1) + 2  =  0 ǰàċęÜǰx + y + 2 >  0ǰ

ǰ éĆÜîĆĚîǰ�x�y x + y + 2  >   0�� �� ǰöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

ǰ óĉÝćøèćǰ��ǰñĉéǰđóøćąǰÝćÖǰ x + y  �   0 ǰîĆęîÙČĂǰ
x = -1
x = 0
x = 1

;y = -1      
;y = 0, 1   
;y = -1,0,1

�

�
�
�

�
�
�

ǰ Ýąĕéšǰx  �   y ǰÝąđĀĘîüŠćǰìčÖÙŠćǰx ǰÝąöĊÙŠćǰx  �   y ǰĂ÷ŠćÜîšĂ÷ǰ�ǰÙŠćìĊęìĞćĔĀšǰx + y  �   0 ǰéĆÜîĆĚîǰ�x�y x + y  �   0�� �� ǰǰ

ǰ öĊÙŠćÙüćöÝøĉÜđðŨîÝøĉÜ

ǰ óĉÝćøèćǰ��ǰëĎÖǰđóøćąǰÝćÖǰ x + y  =  1ǰîĆęîÙČĂǰ
y = -1
y = 0
y = 1

;x = 2
;x = 1
;x = 0

�

�
�
�

�
�
�ǰ àċęÜǰ x  =  2 ĕöŠĂ÷ĎŠĔîđĂÖõóÿĆöóĆìíŤǰ

ǰ éĆÜîĆĚîǰĕöŠöĊǰ x ǰìĊęìĞćĔĀšìčÖǰ y ǰìĞćĔĀšǰ x + y  =  1ǰéĆÜîĆĚîǰ �x�y x + y  =  1�� �� ǰöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

ǰ óĉÝćøèćǰ��ǰñĉéǰđóøćąǰđßŠîǰx  =  1ǰĒúąǰy  =  1
ǰx + y  =  1 + 1 = 2  >  1ǰđðŨîÝøĉÜǰéĆÜîĆĚîǰ�x�y x + y  >  1�� ��ǰǰ

ǰ öĊÙŠćÙüćöÝøĉÜđðŨîÝøĉÜ

3) đÞú÷ǰ��

ǰ đîČęĂÜÝćÖǰ 1 2c u c v w�  

ǰ 1 2

1 2 1
c 3 c 1 k

2 1 5

ª º ª º ª º
« » « » « »� � �  « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

ǰ
1 2

1 2

1 2

c 2c 1
3c c k

2c c 5

ª º ª º ª º
« » « » « »� � �  « » « » « »
« » « » « »¬ ¼ ¬ ¼ ¬ ¼

ǰ
1 2

1 2

1 2

c 2c 1
3c c k

2c c 5

�ª º ª º
« » « »� �  « » « »
« » « »�¬ ¼ ¬ ¼

ǰ ÝąĕéšüŠć

ǰ 1 2c 2c 1�  ǰ ǰ ǰ ǰ ����������ǰM
ǰ 1 23c c k� �  ǰ ǰ ǰ ǰ ����������ǰN
ǰ 1 22c c 5�  ǰ ǰ ǰ ǰ ����������ǰO
ǰ ÝćÖǰMǰÝąĕéšüŠćǰ 1 2c 1 2c �
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ǰ ĒìîÙŠćǰ 1 2c 1 2c � ǰĔîǰOǰÝąĕéšüŠćǰ2 1�2c2( )+c2 = 5ǰ2 22 4c c 5� �  

ǰ 2 22 4c c 5� �  

ǰ 22 3c 5�  

ǰ 2c 1 � ǰĒúąÝąĕéšüŠćǰ 1c 3 

ǰ ĒìîÙŠćǰ 1c 3 ǰĒúąǰ 2c 1 � ǰĔîǰNǰÝąĕéšüŠćǰk 8 �

ǰ đóøćąÞąîĆĚîǰk+c1c2 = �8( )+ 3( ) �1( )=�11ǰ

4) đÞú÷ǰ��

ǰ ÝćÖēÝì÷Ť A = {1, {1}} Ýąĕéšǰ P A( )   =  �, 1{ },  1{ }{ },  1, 1{ }{ }{ }
ǰ óĉÝćøèćǰ��ǰëĎÖǰđóøćąǰ n P A( )  - A( )   =  3

ǰ óĉÝćøèćǰ��ǰñĉéǰđóøćąǰ �,  A{ }   =  �, 1,  1{ }{ }{ } ǰ ǰǰ ÝĞćîüîǰ n P A( )( )   =  2x ǰēé÷ìĊęǰxǰ

ÙČĂǰÝĞćîüîÿöćßĉÖ×ĂÜđàêǰAǰĒúąǰ
n P A( )�A( )   =  2x �1ǰ àċęÜǰ� �  P A( ) ǰĒúąǰ A �  P A( )

ǰ óĉÝćøèćǰ��ǰëĎÖǰđóøćąǰ n P P A( )( )( )   =  222

  =  24   =  16

ǰ óĉÝćøèćǰ��ǰëĎÖǰđóøćąǰ P A( )  - A  =  �, 1{ },  1{ }{ }{ } ǰÝąđĀĘîüŠćǰ 1{ }{ }  �  P A( )  - A

5) đÞú÷ǰ��

ǰ z  =  2
xy

ǰ ǰ ǰ �������������������������������������M

ǰ x + 1
z

  =  32 ǰ ǰ ǰ �������������������������������������N

ǰ ĒìîÙŠćǰMǰĔîǰNǰ�ǰ x + 1
2

xy

  =  32

ǰ ǰ ǰ ǰǰǰ x + xy
2

  =  32

ǰ îĞćǰ�ǰÙĎèêúĂé�ǰ 2x + xy  =  64 ǰ �������������������������������������O

ǰ ǰ ǰ y + 1
x

  =  81 ǰ �������������������������������������P

ǰ îĞćǰxǰÙĎèêúĂéǰĔîǰP�ǰ xy + 1  =  81x

ǰ ǰ ǰ 81x - xy  = 1 ǰ �������������������������������������Q

ǰ Oǰ�ǰQǰ�ǰ83x  = 65; x  =  65
83

ǰ ĒìîǰxǰĔîǰPǰ�ǰ y + 1
65
83

  =  81; y  =  5,182
65

ǰ ĒìîÙŠćǰxǰĔîǰNǰ�ǰ 65
83

 + 1
z

  =  32; z  =  83
2,591
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ǰ àċęÜǰ z + 1
y

  = p
q

ǰîĆęîÙČĂǰ 83
2,591

 + 1
5,182

65

  =  83
2,591

 + 65
5,182

  =  231
5,182

ǰ ēé÷ìĊęǰp = 231 Ēúąǰq = 5,182 àċęÜǰĀ�ø�ö�ǰ×ĂÜǰpǰĒúąǰq đìŠćÖĆïǰ1ǰéĆÜîĆĚîǰ2p + q
2

  =  2 231( ) + 5,182
2

  =  3,053

6) đÞú÷ǰ��

ǰ 1
4

�

�
�
�

�
�

x

 + 1
2

�

�
�
�

�
�

x - 1

  + a  =  0

ǰ 1
2

�

�
�
�

�
�

2�

�

�
�

�

�

�
�

x

 + 1
2

�

�
�
�

�
�

x

�
1
2

�

�
�
�

�
�

-1

  + a  =  0

ǰ 1
2

�

�
�
�

�
�

2x

 + 1
2

�

�
�
�

�
�

x

�2  + a  =  0

ǰ ĔĀšǰ B  =  1
2

�

�
�
�

�
�

x

ǰÝąĕéšǰ B2  + 2B  + a  =  0

ǰ ÝćÖēÝì÷ŤÿöÖćøîĊĚöĊÙĞćêĂïđðŨîÝĞćîüîÝøĉÜǰîĆęîÙČĂǰ b2  - 4ac  �   0

ǰ ǰ îĆęîÙČĂǰ 2( )
2
 - 4 a( ) 1( )   �   0

ǰ ǰ ǰ ǰǰǰǰǰǰǰǰ 4 - 4a  �   0
ǰ ǰ ǰ ǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 4  �   4a
ǰ ǰ ǰ ǰǰǰǰǰǰǰǰǰǰǰǰǰǰ1  �   a

ǰ ǰ ÝćÖǰ B  =  1
2

�

�
�
�

�
�

x

, x  >  0 ǰ

ǰ đîČęĂÜÝćÖēÝì÷ŤïĂÖüŠćÙĞćêĂïđðŨîÝĞćîüîÝøĉÜïüÖ

ǰ 0  <  B  <  1 ǰ ǰ ǰ ǰ �����������������������������M

ǰ 0  <  B2   <  1 ǰ ǰ ǰ ǰ �����������������������������N

ǰ Mǰ�ǰ�ǰ�ǰ 0  <  2B  <  2 ǰ ǰ ǰ �����������������������������O

ǰ Nǰ�ǰOǰ�ǰ 0  <  B2  + 2B  <  3

ǰ ÝćÖ×šćÜêšîǰ B2  + 2B  + a  =  0

ǰ ǰǰǰ ǰǰǰ B2  + 2B  =  -a

ǰ ÝąĕéšüŠćǰ 0  <  -a  <  3 ǰ��3  <  a  <  0

ǰ éĆÜîĆĚîǰÙŠć a ìĊęđðŨîĕðĕéšĂ÷ĎŠĔîßŠüÜ (-3, 0) đóøćąÞąîĆĚî -1 ÝċÜđðŨîĀîċęÜĔîÙŠć×ĂÜǰ1  �   a ǰìĊęđðŨîĕðĕéš
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7) đÞú÷ǰ��

ǰ ÿŠüîìĊęǰ�ǰ�ǰÖćøòćÖđÜĉîêĉéêŠĂÖĆîđðŨîđüúćǰ6ǰđéČĂîĒøÖǰ	ÝąêšĂÜĔßšüĉíĊÖćøÙĉéĒïïđÜĉîøüö×ĂÜÙŠćÜüé


ǰ đîČęĂÜÝćÖÙŠćÜüéĔîĒêŠúąÜüéǰ	ìĊęĕéšøĆïéĂÖđïĊĚ÷Ēúšüǰn ÙøĆĚÜ
ǰ= R 1+ r( )nǰ
ǰ ēé÷ìĊęǰRǰĒìîđÜĉîìĊęòćÖĔîĒêŠúąÜüéǰÝąĕéšüŠćǰR = 500ǰ

ǰ ĒúąǰrǰĒìîĂĆêøćéĂÖđïĊĚ÷êŠĂÜüéǰÝąĕéšüŠćǰr= 12%
12
=1%= 0.01

ǰ ÝąĕéšüŠćǰĔîǰ6 đéČĂîĒøÖǰ	òćÖđÜĉîìčÖêšîđéČĂî


ǰ ÙŠćÜüéĔîÜüéìĊęǰ1ǰ	ĕéšøĆïéĂÖđïĊĚ÷Ēúšüǰ6ǰÙøĆĚÜ
ǰ= 500 1+0.01( )6 = 500 1.01( )6

ǰ ÙŠćÜüéĔîÜüéìĊęǰ2ǰ	ĕéšøĆïéĂÖđïĊĚ÷Ēúšüǰ5ǰÙøĆĚÜ
ǰ= 500 1+0.01( )5 = 500 1.01( )5 ǰ
ǰ ÙŠćÜüéĔîÜüéìĊęǰ3ǰ	ĕéšøĆïéĂÖđïĊĚ÷Ēúšüǰ4 ÙøĆĚÜ
ǰ= 500 1+0.01( )4 = 500 1.01( )4

ǰ ǰ ǰǰǰǰǰǰǰ ǰ ǰ

ǰ ÙŠćÜüéĔîÜüéìĊęǰ6ǰ	ĕéšøĆïéĂÖđïĊĚ÷Ēúšüǰ1ǰÙøĆĚÜ
ǰ= 500 1+0.01( )= 500 1.01( )
ǰ éĆÜîĆĚîǰđÜĉîøüö×ĂÜÙŠćÜüéđöČęĂÿĉĚîÜüéìĊę 6 ÙČĂǰ500 1.01( )+500 1.01( )2 +500 1.01( )3 + ...+500 1.01( )6 ǰ
ǰ 	àċęÜđðŨîĂîčÖøöđø×ćÙèĉêìĊęöĊǰ6ǰóÝîŤǰēé÷ìĊęǰa1= 500 1.01( )ǰĒúąǰ r 1.01 


ǰ =
500 1.01( ) 1� 1.01( )6( )

1�1.01

ǰ =
500 1.01( ) 1.01( )6�1( )

1.01�1

ǰ =
500 1.01( )7�1.01( )

1.01�1

ǰ ÿŠüîìĊęǰ�ǰ�ǰÖćøÙĉééĂÖđïĊĚ÷ìïêšîêŠĂĔîǰ6 đéČĂîĀúĆÜǰ

ǰ đîČęĂÜÝćÖĕöŠĕéšöĊÖćøòćÖıëĂîĔîßŠüÜǰ6ǰđéČĂîĀúĆÜ

ǰ ÝąĕéšüŠćǰ R  ǰđÜĉîêšîǰ�ǰđÜĉîøüöĔîßŠüÜǰ6ǰđéČĂîĒøÖǰ=
500 1.01( )7�1.01( )

1.01�1

ǰ éĆÜîĆĚîǰéĂÖđïĊĚ÷ìïêšîĔîßŠüÜǰ6 đéČĂîĀúĆÜǰ	đÜĉîøüöđöČęĂÙøïǰ1ǰðŘ


ǰ ǰ =
500 1.01( )7�1.01( )

1.01�1

�

�

��������

�

�

���������
1+0.01( )6

ǰ ǰ =
500 1.01( )7�1.01( )

1.01�1

�

�

��������

�

�

���������
1.01( )6

ǰ ǰ =
500 1.01( )7�1.01( ) 1.01( )6

1.01�1

ǰ ǰ =
500 1.01( )13� 1.01( )7( )

1.01�1
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8) đÞú÷ǰ��

ǰ ÖĞćĀîéĔĀšǰxǰĒìîøą÷ąđüúćìĊęĔßšĔîÖćøüĉęÜǰ	îćìĊ


  yǰĒìîøą÷ąđüúćìĊęĔßšĔîÖćøüĉęÜđĀ÷ćąėǰ	îćìĊ


ǰ Ēúąǰǰ zǰĒìîøą÷ąđüúćìĊęĔßšĔîÖćøđéĉîǰ	îćìĊ


ǰ đîČęĂÜÝćÖǰÿöýøĊêšĂÜÖćøüćÜĒñîēðøĒÖøöǰēé÷öĊÖćøđñćñúćâóúĆÜÜćîĕðĕéšìĆĚÜĀöéǰ340 ĒÙúĂøĊ

ǰ Ýąđ×Ċ÷îĕéšđðŨîÿöÖćøüŠćǰ13x 8y 5z 340� �  ǰ ǰ ����������ǰM
ǰ đîČęĂÜÝćÖǰÿöýøĊêšĂÜÖćøüćÜĒñîēðøĒÖøöîĊĚǰēé÷Ĕßšđüúćøüö 40 îćìĊ

ǰ Ýąđ×Ċ÷îĕéšđðŨîÿöÖćøüŠćǰx y z 40� �  ǰ ǰ ����������ǰN
ǰ đîČęĂÜÝćÖǰÿöýøĊêšĂÜÖćøÝąĔßšđüúćìĊęĔßšĔîÖćøüĉęÜđĀ÷ćąėǰđðŨîÿĂÜđìŠć×ĂÜđüúćìĊęĔßšĔîÖćøüĉęÜ

ǰ Ýąđ×Ċ÷îĕéšđðŨîÿöÖćøüŠćǰy 2x 

ǰ ĀøČĂÝĆéøĎðĔĀöŠĕéšüŠćǰ2x y 0�  ǰ ǰ ǰ ����������ǰO

ǰ ÝćÖǰM
ǰNǰĒúąǰOǰÿćöćøëđ×Ċ÷îĔĀšĂ÷ĎŠĔîøĎðđöìøĉÖàŤǰ Ax B ǰĕéšüŠćǰ
13 8 5 x 340
1 1 1 y 40
2 1 0 z 0

ª º ª º ª º
« » « » « » « » « » « »
« » « » « »�¬ ¼ ¬ ¼ ¬ ¼

ǰ éĆÜîĆĚîǰÝċÜÿćöćøëđ×Ċ÷îĔĀšĂ÷ĎŠĔîøĎðđöìøĉÖàŤĒêŠÜđêĉöǰ A Bª º¬ ¼ǰĕéšüŠćǰ
13 8 5 340
1 1 1 40
2 1 0 0

ª º
« »
« »
« »�¬ ¼

9) đÞú÷ǰ��

ǰ ÝćÖēÝì÷Ťǰ f x( )   =  3x
2
3  �   �f x( )   =  2x

-1
3 ǰēÝì÷ŤêšĂÜÖćøĀćÙŠć×ĂÜǰ fog( )� 5( )

ǰ fog( )� 5( )   =  f g 5( )( )( )�

ǰ ǰ ǰǰ =  �f g 5( )( ) � �g 5( )

ǰ ǰ ǰǰ =  �f 8( ) � 2
3

ǰ ēé÷ìĊęǰ �f 8( )   =  2 8( )
-1
3   =  2 23( )

-1
3   =  2 2-1( )   =  2

2
  =  1 ǰÝąĕéšüŠćǰ fog( )� 5( )   =  1 2

3

�

�
�
�

�
�   =  2

3

10) đÞú÷ǰ��

ǰ ÝćÖēÝì÷Ťǰ arcsin x  =  �
4

ǰÝąĕéšǰ x  =  sin �
4

  =  2
2

ǰ îĆęîÙČĂǰ sin �
15

 +  arccos x2( )
�

�
�

�

�
�   =  sin �

15
 +  arccos 2

2

�

�
�
�

�

�
�
�

2�

�

�
��

�

�

�
��
 

ǰ ǰ ǰ ǰ ǰǰǰǰǰǰ =  sin �
15

 +  arccos 1
2

�

�
�
�

�
�

�

�
��

�

�
��  

ǰ ǰ ǰ ǰ ǰǰǰǰǰǰ =  sin �
15

 +  �
3

�

�
�

�

�
�  

ǰ ǰ ǰ ǰ ǰǰǰǰǰǰ =  sin 6�
15
�

�
�

�

�
�  
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