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ตอนที่ 1 แบบปรนัย 5 ตัวเลือก เลือก 1 คําตอบที่ถูกตองที่สุด
ÝĞćîüîǰ��ǰ×šĂǰ	×šĂǰ����
ǰ×šĂúąǰ�ǰÙąĒîî

�
ǰôćøŤööšćĒĀŠÜĀîċęÜöĊóČĚîìĊęđðŨîøĎðÿĊęđĀúĊę÷öñČîñšćìĊęöĊéšćî÷ćüòŦũÜĀîċęÜêĉéĒöŠîĞĚćǰ àċęÜöĊÙüćö÷ćüîšĂ÷ÖüŠćÿĂÜđìŠć

×ĂÜéšćîÖüšćÜĂ÷ĎŠǰ1ǰđöêøǰĒúąÙüćö÷ćüđÿšîìĒ÷Üöčö÷ćüÖüŠćéšćî÷ćüǰ2ǰđöêøǰĀćÖêšĂÜÖćøúšĂöøĆĚüúüéĀîćöǰǰ

3ǰéšćîǰēé÷đüšîéšćîìĊęêĉéĒöŠîĞĚćǰĒúąđüšîðøąêĎìćÜĂĂÖàċęÜĂ÷ĎŠéšćîêøÜ×šćö×ĂÜĒöŠîĞĚćĂĊÖǰ5ǰđöêøǰëšćúüéĀîćö

øćÙćđöêøúąǰ60ǰïćìǰđÝšć×ĂÜôćøŤööšćĒĀŠÜîĊĚÝąêšĂÜĔßšđÜĉîìĆĚÜĀöéÖĊęïćìĔîÖćøàČĚĂúüéĀîćö

��ǰ 1,200 ��ǰ 1,260 ��ǰ 1,560 ��ǰ 1,860ǰ ��ǰ 2,760 

�
ǰÖĞćĀîéĔĀšǰ_ ǰĒìîđàê×ĂÜÝĞćîüîđêĘöǰĒúąǰ ,  p q ǰĒúąǰ r ǰđðŨîðøąóÝîŤĔéėǰóĉÝćøèć×šĂÙüćöêŠĂîĊĚ

Ö�ǰ ðøąóÝîŤǰ � p� q( )� � r� r� q( )( )ǰđðŨîÿĆÝîĉøĆîéøŤ

×�ǰ ðøąóÝîŤǰ p� q( )� � r� q( )�
��

�

	ǰÿööĎúÖĆïðøąóÝîŤǰ r� p( )� q�

��
�
��

Ù�ǰ �x�� x2 = x
2�
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�
�

	

�




��x��+ 3x

2�5
x2+1

��
�
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�

	

�



ǰöĊÙŠćÙüćöÝøĉÜđðŨîđìĘÝ

ǰ ×šĂĔéêŠĂĕðîĊĚëĎÖêšĂÜ

��ǰ ×šĂÙüćöǰÖ�ǰĒúąǰ×�ǰëĎÖêšĂÜđìŠćîĆĚîǰ ��ǰ ×šĂÙüćöǰÙ�ǰëĎÖêšĂÜđóĊ÷Ü×šĂđéĊ÷üđìŠćîĆĚî

��ǰ ×šĂÙüćöǰ×�ǰĒúąǰÙ�ǰëĎÖêšĂÜđìŠćîĆĚîǰ ��ǰ ×šĂÙüćöǰ×�ǰëĎÖêšĂÜđóĊ÷Ü×šĂđéĊ÷üđìŠćîĆĚî

��ǰ ×šĂÙüćöǰÖ�ǰ×�ǰĒúąǰÙ�ǰëĎÖêšĂÜìĆĚÜÿćö×šĂ

�
ǰÖĞćĀîéĔĀšǰ

ǰ p ǰĒìîǰ f x( )= 3�xǰđðŨîôŦÜÖŤßĆîđóĉęöïîđàê×ĂÜÝĞćîüîÝøĉÜ

ǰ q ǰĒìîǰ x2+ y2 = 4 ǰđöČęĂǰ xy > 0 ǰđðŨîôŦÜÖŤßĆîĀîċęÜêŠĂĀîċęÜ

ǰ r ǰĒìîǰ g x( )= x+1�5 ǰđðŨîôŦÜÖŤßĆîÝćÖđàê×ĂÜÝĞćîüîÝøĉÜïüÖĕðìĆęüëċÜǰ �5, ��
�� )

ǰ ĒúšüðøąóÝîŤĔî×šĂĔéêŠĂĕðîĊĚöĊÙŠćÙüćöÝøĉÜđðŨîÝøĉÜǰ

��ǰ � p�q( )� r ǰ ��ǰ � r� q( )� q� p( ) ǰǰ ��ǰ p� � r�q( )
��ǰ p� r( )�� q ǰǰ ��ǰ � r�q( )� p� q( ) ǰ
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�
ǰ ĔĀšǰ A ǰĒìîǰđàêÙĞćêĂï×ĂÜĂÿöÖćøǰ
3 4 1

3 2x x
� t

� �
ǰ Ēúąǰ B ǰĒìîǰđàêÙĞćêĂï×ĂÜĂÿöÖćøǰ 4 9 1 7x x� � d �

ǰ Ēúšü×šĂĔéêŠĂĕðîĊĚđðŨîÿĆïđàê×ĂÜǰ A B�

��ǰ 0, 1( ) ǰǰ ��ǰ 0.5, 2( �
�� ǰǰ ��ǰ 1, 2( ) ǰǰ

��ǰ 2, 3( �
�� ǰ ��ǰ 3,  4��� ) ǰ

�
ǰÖĞćĀîéêćøćÜĒÿéÜ×šĂöĎúÿëćîÖćøèŤÖćøĒóøŠøąïćé×ĂÜēøÙēÙüĉé-19ǰ Ĕîðøąđìýĕì÷ǰ øąĀüŠćÜüĆîìĊęǰ 1-10ǰ

ÿĉÜĀćÙöǰó�ý�ǰ2564

üĆîìĊę
ÝĞćîüî

ñĎšêĉéđßČĚĂøć÷ĔĀöŠ
ÝĞćîüî

ñĎšðśü÷ìĊęøĆÖþćĀć÷
ÝĞćîüî

ñĎšđÿĊ÷ßĊüĉê
ĂĆêøćÿŠüîñĎšðśü÷ìĊęøĆÖþć
Āć÷êŠĂñĎšêĉéđßČĚĂøć÷ĔĀöŠ

1ǰÿ�Ù�ǰ64 18,027 13,042 133 0.72

2ǰÿ�Ù�ǰ64 17,970 13,919 178 0.77

3ǰÿ�Ù� 64 18,901 18,590 147 0.98

4ǰÿ�Ù�ǰ64 20,200 17,975 188 0.89

5ǰÿ�Ù�ǰ64 20,920 17,926 160 0.86

6ǰÿ�Ù�ǰ64 21,379 22,379 191 1.05

7ǰÿ�Ù�ǰ64 21,108 21,838 212 1.03

8ǰÿ�Ù�ǰ64 19,983 18,503 138 0.93

9ǰÿ�Ù�ǰ64 19,603 19,819 149 1.01

10ǰÿ�Ù�ǰ64 19,843 22,806 235 1.15

øüö 197,934 186,797 1,731 0.94

ÝćÖ×šĂöĎúĔîêćøćÜǰ×šĂĔéêŠĂĕðîĊĚëĎÖêšĂÜ

��ǰ üĆîìĊęöĊÝĞćîüîñĎšđÿĊ÷ßĊüĉêîšĂ÷ìĊęÿčéǰđðŨîüĆîìĊęöĊĂĆêøćÿŠüîñĎšðśü÷ìĊęøĆÖþćĀć÷êŠĂñĎšêĉéđßČĚĂĔĀöŠöćÖìĊęÿčé

��ǰ üĆîìĊęöĊÝĞćîüîñĎšðśü÷ìĊęøĆÖþćĀć÷öćÖìĊęÿčéǰđðŨîüĆîìĊęöĊĂĆêøćÿŠüîñĎšðśü÷ìĊęøĆÖþćĀć÷êŠĂñĎšêĉéđßČĚĂĔĀöŠöćÖìĊęÿčé

��ǰ üĆîìĊęöĊĂĆêøćÿŠüîñĎšðśü÷ìĊęøĆÖþćĀć÷êŠĂñĎšêĉéđßČĚĂĔĀöŠîšĂ÷ìĊęÿčéǰđðŨîüĆîìĊęöĊÝĞćîüîñĎšêĉéđßČĚĂøć÷ĔĀöŠîšĂ÷ìĊęÿčé

��ǰ üĆîìĊęöĊÝĞćîüîñĎšêĉéđßČĚĂøć÷ĔĀöŠöćÖìĊęÿčéǰđðŨîüĆîìĊęöĊÝĞćîüîñĎšðśü÷ìĊęøĆÖþćĀć÷öćÖìĊęÿčé

��ǰ üĆîìĊęöĊÝĞćîüîñĎšêĉéđßČĚĂøć÷ĔĀöŠöćÖìĊęÿčéǰđðŨîüĆîìĊęöĊÝĞćîüîñĎšđÿĊ÷ßĊüĉêöćÖìĊęÿčé
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ตอนที่ 2 แบบอัตนัย ระบายคําตอบที่เปนตัวเลข

ÝĞćîüîǰ��ǰ×šĂǰ	×šĂǰ�����
ǰ×šĂúąǰ�ǰÙąĒîîǰøüöǰ��ǰÙąĒîî

��
ǰàćøŤêšĂÜÖćøàČĚĂßćîöĕ×ŠöčÖĕðđúĊĚ÷ÜđóČęĂîėǰēé÷àćøŤöĊđÜĉîĂ÷ĎŠǰ400ǰïćìǰÝąÿćöćøëàČĚĂßćîöĕ×ŠöčÖĕéšÝĞćîüîĀîċęÜǰ

ëšćüĆîîĊĚìćÜøšćîöĊēðøēößĆîúéøćÙćúÜđđÖšüúąǰ10ǰïćìǰìĞćĔĀšàćøŤàČĚĂßćîöĕ×ŠöčÖđóĉęö×ċĚîĂĊÖǰ2 ĒÖšüǰĒúšüøćÙć

ðÖêĉ×ĂÜßćîöĕ×ŠöčÖøšćîîĊĚøćÙćĒÖšüúąđìŠćĔé

��
ǰÖĞćĀîéøĎðÿćöđĀúĊę÷öǰABC ǰöĊÝčéǰDǰĒúąÝčéǰEǰđðŨîÝčéÖċęÜÖúćÜéšćîǰACǰĒúąéšćîǰBC ǰêćöúĞćéĆïǰéĆÜøĎð

ëšćǰBA
� ���

= 3u� +5v� ǰĒúąǰCE
� ���
= u��2v� ǰĒúšüëšćđüÖđêĂøŤǰDC

� ���
= au� + bv� ǰđöČęĂǰaǰĒúąǰb ǰđðŨîÝĞćîüîÝøĉÜǰĒúšüǰ

4 2a b� ǰöĊÙŠćđìŠćÖĆïđìŠćĔé

��
ǰïøĉþĆìđéúĉđüĂøĊęđđĀŠÜĀîċęÜǰĔĀšïøĉÖćøĔîÖćøÿŠÜĂćĀćøÝćÖøšćîÙšćǰēé÷Ùĉéêćöøą÷ąìćÜÝćÖøšćîÙšćÝîëċÜÝčéìĊęÿŠÜ

ÿĉîÙšćǰēé÷ìćÜïøĉþĆìÝąĔĀšïøĉÖćøĔîÖćøÿŠÜĂćĀćøĕöŠđÖĉîǰ20 ÖĉēúđöêøÝćÖøšćîĂćĀćøǰĒÿéÜĂĆêøćÙŠćïøĉÖćø

ĕéšéĆÜÖøćôêŠĂĕðîĊĚ

ǰ ĔîüĆîĀîċęÜïøĉþĆìĒĀŠÜîĊĚöĊÖćøÿŠÜÿĉîÙšćĔîßŠüÜøą÷ąêŠćÜėǰéĆÜ×šĂöĎúêŠĂĕðîĊĚ

Ļǰ øą÷ąǰ0ǰÖĉēúđöêøǰĒêŠĕöŠëċÜǰ3ǰÖĉēúđöêøǰöĊÝĞćîüîñĎšĔßšïøĉÖćøđðŨîǰ5ǰđìŠć×ĂÜÝĞćîüîñĎšĔßšïøĉÖćøĔîßŠüÜøą÷ąǰ

15 ÖĉēúđöêøǰĒêŠĕöŠđÖĉîǰ20ǰÖĉēúđöêø

Ļǰ øą÷ąǰ3ǰÖĉēúđöêøǰĒêŠĕöŠëċÜǰ5ǰÖĉēúđöêøǰöĊÝĞćîüîñĎšĔßšïøĉÖćøöćÖÖüŠćÖĞćúĆÜÿĂÜ×ĂÜÝĞćîüîñĎšĔßšïøĉÖćøĔî

ßŠüÜøą÷ąǰ15ǰÖĉēúđöêøǰĒêŠĕöŠđÖĉîǰ20ǰÖĉēúđöêøǰĂ÷ĎŠǰ100 Ùî
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เฉลย ขอสอบ PAT 1 ชุดที่ 1

�
ǰ đÞú÷ǰ��ǰ ǰ

ǰ ÖĞćĀîéĔĀšǰ xǰ Ēìîǰ Ùüćö÷ćüéšćîÖüšćÜ

ǰ ǰ 2 1x � ǰ Ēìîǰ Ùüćö÷ćüéšćî÷ćü

ǰ ǰ 2 1x � ǰ Ēìîǰ Ùüćö÷ćüđÿšîìĒ÷Üöčö

ǰ óĉÝćøèćÙüćöÿĆöóĆîíŤÙüćö÷ćüéšćî×ĂÜøĎðÿćöđĀúĊę÷ööčöÞćÖǰēé÷ìùþãĊïìóĊìćēÖøĆÿ

ǰ 2x+1( )2 = x2+ 2x�1( )2

ǰ 4x2+4x+1= x2+ 4x2�4x+1( )
ǰ x2�8x= 0

ǰ x x�8( )= 0
ǰ x= 0,  8

ǰ đîČęĂÜÝćÖǰ x ǰđðŨîÙüćö÷ćüéšćîÖüšćÜǰđóøćąÞąîĆĚîǰ 0x z ǰéĆÜîĆĚîǰ 8x  

ǰ îĆęîÙČĂǰéšćîÖüšćÜ÷ćü 8ǰđöêøǰĒúąéšćî÷ćü÷ćüǰ 2 1 15x �  ǰđöêø

ǰ Ùüćö÷ćüúüéĀîćöìĊęêšĂÜĔßšúšĂöøĆĚüǰ2x+ 2x�1�5( )= 4x�6= 4 8( )�6= 26ǰđöêø
ǰ ÙĉéđðŨîđÜĉîǰ 26 60 1,560u  ǰïćì

�
ǰ đÞú÷ǰ��ǰ

ǰ óĉÝćøèć×šĂÙüćöǰÖ�ǰÖúŠćüñĉé

ÝćÖĒñîõćóǰöĊÖøèĊìĊęǰ p ǰ đðŨîÝøĉÜǰ q đðŨîđìĘÝǰĒúąǰ r ǰ đðŨîđìĘÝǰìĊęìĞćĔĀšǰ � p� q( )� � r� r� q( )( )ǰǰ
đðŨîđìĘÝǰ

ǰ éĆÜîĆĚî  � p� q( )� � r� r� q( )( )ǰĕöŠđðŨîÿĆÝîĉøĆîéøŤ
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��
ǰđÞú÷ǰ��

üćÜđÜĉîéćüîŤĕðǰ20%ǰ×ĂÜøćÙć×ć÷ǰÝąĕéšǰđÜĉîéćüîŤǰ 201,300,000 260,000
100
§ ·  ¨ ¸
© ¹

éĆÜîĆĚîǰǰǰǰøćÙćøëêĎšǰ�ǰđÜĉîéćüîŤǰ�ǰđÜĉîñŠĂî

ǰǰǰǰǰǰǰǰǰ1,300,000 260,000 �ǰđÜĉîñŠĂî

ǰǰǰǰǰǰǰǰǰǰǰǰǰđÜĉîñŠĂîǰ 1,040,000 ǰïćì

ĂĆêøćéĂÖđïĊĚ÷ǰ
12 0.12
100

r   ǰ

ÙĉééĂÖđïĊĚ÷ìïêšîìčÖđéČĂîǰĒÿéÜüŠćĔîǰ1ǰðŘǰíîćÙćøÝąÙĉééĂÖđïĊĚ÷ǰ12ǰÙøĆĚÜǰîĆęîÙČĂǰ 12k  

éĆÜîĆĚîǰ
0.121 1 1.01
12

r
k

�  �  

ĔĀšǰR ǰĒìîǰđÜĉîñŠĂîßĞćøąĔîĒêŠúąÜüéǰøą÷ąđüúćǰ6ǰðŘǰéĆÜîĆĚîǰ 6 12 72n  u  ǰÜüé

ĒðúÜđÜĉîñŠĂîĔîĒêŠúąÜüéìĊęđÖĉé×ċĚîĔîĂîćÙêǰ÷šĂîÖúĆïĕðđðŨîöĎúÙŠćðŦÝÝčïĆîǰèǰüĆîìĊęêÖúÜàČĚĂ×ć÷

ǰ

đÜĉîñŠĂîǰ= R 1.01( )�1+ R 1.01( )�2+ ...+ R 1.01( )�72

1,040,000= R 1.01( )�1+ R 1.01( )�2+ ...+ R 1.01( )�72

ÝąĕéšüŠćǰR 1.01( )�1+ R 1.01( )�2+ ...+ R 1.01( )�72ǰđðŨîĂîčÖøöđø×ćÙèĉêìĊęöĊǰa1= R 1.01( )�1

ĂĆêøćÿŠüîøŠüöđìŠćÖĆïǰ 1.01( )�1ǰĒúąǰn = 72ǰéĆÜîĆĚî

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ
1,040,000=

R 1.01( )�1 1� 1.01( )�72�
�
�

�
�
�

1� 1.01( )�1

1,040,000 1� 1.01( )�1( )= R 1.01( )�1 1� 1.01( )�72�
�
�

�
�
�

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ

R=
1,040,000 1� 1.01( )�1( )
1.01( )�1 1� 1.01( )�72�

�
�

�
�
�

éĆÜîĆĚîǰđÖţÜÝąêšĂÜñŠĂîßĞćøąøëêĎšĔîĒêŠúąđéČĂîđðŨîÝĞćîüîđÜĉîǰ
1,040,000 1� 1.01( )�1( )
1.01( )�1� 1.01( )�73

ǰïćì

ÿĎêøìĊęÙüøøĎš

ñúïüÖǰ n ǰóÝîŤĒøÖ×ĂÜĂîčÖøö

đø×ćÙèĉêìĊęöĊĂĆêøćÿŠüîøŠüöǰ 1r z

Sn =
a1 r

n�1( )
r�1

=
a1 1�r

n( )
1�r
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��
ǰđÞú÷ǰ��

ÙüćöîŠćÝąđðŨîìĊęÝąóïĀîšćÖćÖĂîćöĆ÷ìĊęöĊÙčèõćóêĞęćÖüŠćöćêøåćîìĊęìćÜēøÜÜćîÖĞćĀîéǰđìŠćÖĆïǰ0.02ǰ

îĆęîÙČĂÙüćöîŠćÝąđðŨîìĊęóïĀîšćÖćÖÙčèõćóêĞęćÖüŠćöćêøåćîǰ	ÿĞćđøĘÝ
ǰ 0.02p  ǰ

éĆÜîĆĚîǰÙüćöîŠćÝąđðŨîìĊęĕöŠóïĀîšćÖćÖÙčèõćóêĞęćÖüŠćöćêøåćîǰ	ĕöŠÿĞćđøĘÝ
ǰđìŠćÖĆïǰ1 0.98p�  ǰ

òść÷ìĊęêøüÝÿĂïÝąêšĂÜÿčŠöĀ÷ĉïĀîšćÖćÖĂîćöĆ÷öćǰ8ǰÖúŠĂÜǰîĆęîÙČĂǰ 8n  

ĔĀšǰX ǰĒìîÝĞćîüîÖúŠĂÜ×ĂÜĀîšćÖćÖìĊęöĊÙčèõćóêĞęćÖüŠćöćêøåćîìĊęēøÜÜćîÖĞćĀîé

éĆÜîĆĚîǰêĆüĒðøÿčŠöǰX ǰöĊÖćøĒÝÖĒÝÜìüĉîćöóćøćöĉđêĂøŤǰ 8n  ǰĒúąǰ 0.02p  

P X = x( )= 8
x

�

�
����

�

�
�����
0.02( )x 0.98( )8�x ǰđöČęĂǰ 0,1,2,  ...,8x  

ÙüćöîŠćÝąđðŨîìĊęÝąóïĀîšćÖćÖĂîćöĆ÷ìĊęöĊÙčèõćóêĞęćÖüŠćöćêøåćîìĊęēøÜÜćîÖĞćĀîéĕöŠđÖĉîǰ4ǰÖúŠĂÜ

P X � 4( )= P X = 0( )+ P X =1( )+ P X = 2( )+ P X = 3( )+ P X = 4( )

ǰ �ǰ

ǰ �ǰ

��
ǰđÞú÷ǰ��

ÝćÖÿĆöðøąÿĉìíĉĝÖćøĒðøñĆîöĊÙŠćđìŠćÖĆïǰ
5

99
ǰîĆęîÙČĂǰ

éĆÜîĆĚîǰǰǰǰǰǰǰ ǰ ǰ �����������������	�


ĔĀšǰX ǰđðŨîđüúćĔîÖćøüĉęÜǰ100ǰđöêø×ĂÜĒêŠúąïčÙÙú

ÙüćöîŠćÝąđðŨîìĊęÝąĕéšîĆÖÖĊāćìĊęĔßšđüúćĔîÖćøüĉęÜǰ100ǰđöêøǰĕöŠđÖĉîǰ10.5ǰüĉîćìĊǰđìŠćÖĆïǰ0.885

îĆęîÙČĂǰ P X < 10.5( ) = 0.885
ĔĀšǰZ ǰđðŨîêĆüĒðøÿčŠöìĊęöĊÖćøĒÝÖĒÝÜðÖêĉöćêøåćî

ÝćÖǰP Z <�1.2( )= 0.115ǰéĆÜîĆĚîǰ P Z <1.2( )=1�0.115= 0.885= P X <10.5( )
îĆęîÙČĂǰëšćǰ 10.5x  ǰÝąÙĉéđðŨîÙŠćöćêøåćîǰ 1.2z  

éĆÜîĆĚîǰǰǰǰǰǰǰ

ǰǰ ǰǰǰǰǰǰ ǰ �����������������ǰ	�


Ēìîǰ	�
ǰĔîǰ	�
ǰÝąĕéšǰǰǰǰǰǰǰǰ

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ ǰ

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ

ÝćÖǰ	�
ǰÝąĕéšǰ

ÿĎêøìĊęÙüøøĎš

ĔĀšêĆüĒðøÿčŠöǰ X ǰöĊÖćøĒÝÖĒÝÜìüĉîćö

óćøćöĉđêĂøŤǰ n ǰĒúąǰ p ǰĒúšü

P X = x( )= n
x

�

�
����

�

�
�����
px 1� p( )n�x

Book 1.indb   38 31/1/2565 BE   15:59



Ã�©�n¯¬¯��3$7��
©¶�¤´ª´¬�¥q

3$57��

Book 1.indb   101 31/1/2565 BE   16:01



PA
RT

02

102  ¶�¶�¬¯��3$7�����3$7����©´£��³��´���¶�ª´¬�¥q�Ã§²�©´£��³��´�©¶�¤´ª´¬�¥q�£³Ê�Å�Â�É£����

แบบปรนัย 5 ตัวเลือก เลือก 1 คําตอบที่ถูกตองที่สุด
ÝĞćîüîǰ��ǰ×šĂǰ	×šĂǰ����
ǰ×šĂúąǰ�ǰÙąĒîîǰøüöǰ���ǰÙąĒîî

�
ǰÖćøêøüÝÿĂïðøĉöćèĒúąÙüćöïøĉÿčìíĉĝ×ĂÜÖøéîĉüÙúĊĂĉÖÖøąìĞćĕéšēé÷ÖćøóĉÝćøèćÙŠćÖćøéĎéÖúČîøĆÜÿĊ÷ĎüĊéšü÷

đÙøČęĂÜÿđðÖēìøēôēêöĉđêĂøŤǰÖøéîĉüÙúĊĂĉÖöĊÙŠćÖćøéĎéÖúČîøĆÜÿĊ÷ĎüĊìĊęÙüćö÷ćüÙúČęîǰ260 nmǰĔî×èąìĊęēðøêĊî

öĊÙŠćÖćøéĎéÖúČîøĆÜÿĊ÷ĎüĊìĊęÙüćö÷ćüÙúČęîǰ280 nmǰÙüćöïøĉÿčìíĉĝ×ĂÜÖøéîĉüÙúĊĂĉÖóĉÝćøèćÝćÖĂĆêøćÿŠüî×ĂÜ

ÙŠćÖćøéĎéÖúČîøĆÜÿĊ÷ĎüĊìĊęǰ260 nmǰêŠĂÙŠćÖćøéĎéÖúČîøĆÜÿĊ÷ĎüĊìĊęǰ280 nmǰ(A260/A280)ǰēé÷ÖøéîĉüÙúĊĂĉÖöĊÙüćö

ïøĉÿčìíĉĝđöČęĂöĊÙŠćǰA260/A280������

ÝćÖÖøćôĒÿéÜëċÜÙŠćÖćøéĎéÖúČîøĆÜÿĊ÷ĎüĊ×ĂÜñúĉêõĆèæŤìĊęĕéšÝćÖÖøąïüîÖćøÿÖĆéÖøéîĉüÙúĊĂĉÖìĊęĒêÖêŠćÜÖĆî

ÿćöüĉíĊǰ

×šĂĔéÿøčðĕéšëĎÖêšĂÜ

��ǰ üĉíĊìĊęǰ1ǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖðøĉöćèöćÖìĊęÿčéĒúąïøĉÿčìíĉĝöćÖìĊęÿčé

��ǰ üĉíĊìĊęǰ1ǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖðøĉöćèöćÖìĊęÿčéǰĒêŠüĉíĊìĊęǰ 2ǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖïøĉÿčìíĉĝöćÖìĊęÿčé

��ǰ üĉíĊìĊęǰ1ǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖðøĉöćèöćÖìĊęÿčéǰĒêŠüĉíĊìĊę 3ǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖïøĉÿčìíĉĝöćÖìĊęÿčé

��ǰ üĉíĊìĊęǰ 3ǰǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖðøĉöćèöćÖìĊęÿčéǰĒêŠüĉíĊìĊęǰ1ǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖïøĉÿčìíĉĝöćÖìĊęÿčé

��ǰ üĉíĊìĊęǰ 3ǰǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖðøĉöćèöćÖìĊęÿčéǰĒêŠüĉíĊìĊęǰ2ǰÿÖĆéĕéšÖøéîĉüÙúĊĂĉÖïøĉÿčìíĉĝöćÖìĊęÿčé

�PAT
ข้อสอบ

�º��·Ê��
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�
ǰ ÖćøĂéĂćĀćøĀøČĂÖćøÝĞćÖĆéÖćøøĆïðøąìćîÙćøŤēïĕăđéøêÿŠÜñúêŠĂÖćøìĞćÜćî×ĂÜøąïïðøąÿćìàĉöóćđìêĉÖ

ìĊęúéúÜǰĔî×èąìĊęÖćøĕéšøĆïÖúĎēÙÿĀøČĂÖćøøĆïðøąìćîĂćĀćøìĊęöĊàĎēÙøÿđðŨîĂÜÙŤðøąÖĂïìĞćĔĀšøąïïðøąÿćì

àĉöóćđìêĉÖìĞćÜćîđóĉęö×ċĚîǰìĆĚÜîĊĚÖćøđóĉęöøąéĆïîĞĚćêćúĔîđúČĂéÿŠÜñúêŠĂÖćøìĞćÜćî×ĂÜĂĉîàĎúĉîìĊęđóĉęööćÖ×ċĚîđóČęĂ

úéðøĉöćèîĞĚćêćúĔîđúČĂéúÜ

ßčéÖćøìéúĂÜđóČęĂýċÖþćñúÖćøìĞćÜćî×ĂÜøąïïðøąÿćìàĉöóćđìêĉÖöĊéĆÜîĊĚ

ßčéìĊęǰ1ǰÿĆâúĆÖþèŤüÜÖúöēðøŠÜǰ�ǰßčéÙüïÙčöǰĔĀšÿćøúąúć÷ǰNaCl 0.45%ǰĒìîÖćøĔĀšÖúĎēÙÿǰĒúąĔĀšÿćøúąúć÷ǰ

NaCl 0.9%ǰĒìîÖćøĔĀšĂĉîàĎúĉîĔîđÿšîđúČĂé

ßčéìĊęǰ2ǰÿĆâúĆÖþèŤüÜÖúöìċïǰ�ǰßčéìéúĂÜĔĀšÿćøúąúć÷îĞĚćêćúÖúĎēÙÿǰ20%ǰĔîđÿšîđúČĂé

ßčéìĊęǰ3ǰÿĆâúĆÖþèŤÿćöđĀúĊę÷öēðøŠÜǰ�ǰßčéìéúĂÜĔĀšăĂøŤēöîĂĉîàĎúĉîĔîđÿšîđúČĂéìĊęĂĆêøćǰ2 mU/ÖĉēúÖøĆö�îćìĊ

ßčéìĊęǰ4ǰÿĆâúĆÖþèŤÿćöđĀúĊę÷öìċïǰ�ǰßčéìéúĂÜĔĀšăĂøŤēöîĂĉîàĎúĉîĔîđÿšîđúČĂéìĊęĂĆêøćǰ5 mU�ÖĉēúÖøĆö�îćìĊ

ÖćøýċÖþćñúÖćøìĞćÜćî×ĂÜøąïïðøąÿćìàĉöóćđìêĉÖđöČęĂĕéšøĆïðøĉöćèîĞĚćêćúÖúĎēÙÿĀøČĂăĂøŤēöîĂĉîàĎúĉî

ìĊęđóĉęö×ċĚîüĆéÝćÖøąéĆïăĂøŤēöîîĂøŤđĂóĉđîôøĉîĔîîĞĚćđúČĂéĒúąÙüćöéĆîđúČĂéđÞúĊę÷àċęÜĒÿéÜéĆÜÖøćôéšćîúŠćÜǰ

éĂÖÝĆîǰ	�
ǰĒÿéÜëċÜñúÖćøìéúĂÜìĊęöĊÙüćöĒêÖêŠćÜÝćÖßčéìéúĂÜĂ÷ŠćÜöĊîĆ÷ÿĞćÙĆâìćÜÿëĉêĉ

ÖøćôìĊęǰ1ǰðøĉöćèĂĉîàĎúĉîĔîîĞĚćđúČĂéĔîßčéìéúĂÜìĊęĒêÖêŠćÜÖĆî

ÖøćôìĊęǰ2ǰðøĉöćèăĂøŤēöîđĂóĉđîôøĉîĔîîĞĚćđúČĂéĔîßčéìéúĂÜìĊęĒêÖêŠćÜÖĆî
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��
ǰÿćøðøąÖĂïßîĉéĀîċęÜöĊÿĎêøđðŨîǰ 2 X nH O� ǰđöČęĂîĞćÿćøðøąÖĂïîĊĚĕðìĞćÖćøĒ÷ÖñúċÖîĞĚćĂĂÖǰóïüŠćǰëšćđìĊ÷ï

ÖĆïöüúÖŠĂîđøĉęöĒ÷ÖñúċÖîĞĚćÝąđĀúČĂöüúđóĊ÷ÜøšĂ÷úąǰ54.7 ēé÷öüúǰÝćÖîĆĚîîĞćÿćøðøąÖĂïîĊĚĒïŠÜĕðüĉđÙøćąĀŤ

êŠĂóïüŠćǰöĊÝĞćîüîǰ 233.01 10u ǰēöđúÖčúǰĒúąöĊöüúǰ152 ÖøĆöǰÙŠćǰnǰìĊęĂ÷ĎŠĔîÿĎêøÿćøðøąÖĂïìĊęöĊñúċÖîĞĚćîĊĚÝąǰ

öĊÙŠćđìŠćĕø

��ǰ 5 ǰ ��ǰ 7ǰ ��ǰ 10

��ǰ 14ǰ ��ǰ 19

��
ǰÝćÖÿöÖćøđÙöĊîĊĚǰ X Y   Z� ��o

đöČęĂìĞćÖćøìéúĂÜĔîøąïïðŗéǰēé÷îĞćÿćøǰX ìĞćðäĉÖĉøĉ÷ćÖĆïÿćøǰY ÝąđÖĉéđðŨîÿćøǰZǰĕéšñúÖćøìéúĂÜéĆÜêćøćÜ

ÖćøìéúĂÜìĊę öüú×ĂÜÿćøǰX (g) öüú×ĂÜÿćøǰY (g) öüú×ĂÜÿćøǰZ (g)

1 10 25 15
2 20 40 30
3 30 15 45
4 40 10 30
5 50 5 15

ëšćĔßšÿćøǰXǰÝĞćîüîǰ60ǰÖøĆöǰĒúąÿćøǰYǰÝĞćîüîǰ50 ÖøĆöǰöćìĞćðäĉÖĉøĉ÷ćĔîÿõćüąÖćøìéúĂÜđéĊ÷üÖĆîÖĆï

ÖćøìéúĂÜ×šćÜêšîǰÝąđÖĉéÿćøǰZǰ×ċĚîìĆĚÜĀöéÖĊęÖøĆöǰĒúąđĀúČĂÿćøĔéĔîøąïïïšćÜ

��ǰ 30 ÖøĆöǰÿćøǰXǰĒúąÿćøǰZǰ ��ǰ 50ǰÖøĆöǰÿćøǰXǰĒúąÿćøǰZ

��ǰ 60ǰÖøĆöǰÿćøǰYǰĒúąÿćøǰZǰ ��ǰ 90ǰÖøĆöǰÿćøǰYǰĒúąÿćøǰZ

��ǰ 100ǰÖøĆöǰđĀúČĂìčÖÿćøĔîøąïï

��
ǰParacetamol đðŨî÷ćĒÖšðüéàċęÜöĊßČęĂìćÜđÙöĊüŠćǰAcetaminophenǰ C8H9O2N( )ǰēé÷ĔîÖøąïüîÖćøñúĉêÝą

ÿĆÜđÙøćąĀŤĂĂÖöćñŠćîðäĉÖĉøĉ÷ćǰ�ǰ×ĆĚîêĂîǰéĆÜîĊĚ

(I)ǰ 6 5 3 2 6 8 2C H O N 3H HCl   C H ONCl 2H O� � ��o �

(II)ǰ 6 8 6 7 2C H ONCl + NaOH C H ON + H O + NaCl��o

(III)ǰǰ 6 7 4 6 3 8 9 2 2 4 2C H ON + C H O   C H O N + C H O��o

ĔîÿõćüąÖćøÿĆÜđÙøćąĀŤĀîċęÜǰđöČęĂìĞćÖćøÿĆÜđÙøćąĀŤóïüŠćǰðäĉÖĉøĉ÷ć×ĆĚîǰI ĒúąǰIIǰöĊñúĕéšøšĂ÷úą×ĂÜñúĉêõĆèæŤ

đðŨîǰ80ǰĒúąǰ95ǰēé÷öüúêćöúĞćéĆïǰĀćÖĔîÖøąïüîÖćøñúĉêǰAcetaminophenǰ C8H9O2N( )ǰìčÖėǰ3 molǰ

ÝąĕéšÝćÖǰ 6 5 3C H O N 4 molǰÝÜĀćñúĕéšøšĂ÷úą×ĂÜñúĉêõĆèæŤĔî×ĆĚîìĊęǰIIIǰîĊĚ

��ǰ 99.32 ��ǰ 98.68 ��ǰ 97.32

��ǰ 96.01 ��ǰ 95.68
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��
ǰõćßîąĔĀâŠĔïĀîċęÜìĊęöĊðøĉöćêøøüöǰ20 Lǰēé÷õćßîąĔïîĊĚöĊǰ2ǰĀšĂÜ÷ŠĂ÷ǰëĎÖÙĆęîéšü÷ĒñŠîđĀúĘÖĒñŠîĀîċęÜǰēé÷

õćßîąðøąÖĂïĕðéšü÷éšćîǰAǰöĊÙüćöÝčǰ15 LǰĒúąéšćîǰBǰöĊÙüćöÝčǰ5 LǰĔîÖćøìéúĂÜĀîċęÜìĞćÖćøìéúĂÜ

ìĊęĂčèĀõĎöĉ 227ǰĂÜýćđàúđàĊ÷ÿǰïøøÝčĒÖŢÿđĂìĉúĊîǰ C2H4( )ǰúÜĔîéšćîǰAǰÝĞćîüîǰ10 mol ĒúąĒÖŢÿĕăēéøđÝîǰ
H2( )ǰĔîéšćîǰBǰÝĞćîüî 10 molǰđöČęĂìĞćÖćøéċÜĒñŠîđĀúĘÖìĊęĒïŠÜõćßîąĂĂÖǰðúŠĂ÷ĔĀšĒÖŢÿñÿöÖĆîǰĀćÖĒÖŢÿ

ìĆĚÜÿĂÜßîĉéĕöŠìĞćðäĉÖĉøĉ÷ćÖĆîǰ ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîÖŠĂîĒúąĀúĆÜéċÜĒñŠîđĀúĘÖĂĂÖÝąöĊÖćøđðúĊę÷îĒðúÜ

Ă÷ŠćÜĕøǰĒúąĀćÖĒÖŢÿìĆĚÜÿĂÜßîĉéìĞćðäĉÖĉøĉ÷ćÖĆîēé÷đÖĉéðäĉÖĉøĉ÷ćÖćøđêĉöÝîÿĉĚîÿčéðäĉÖĉøĉ÷ćĂ÷ŠćÜÿöïĎøèŤéšü÷

ĂčèĀõĎöĉÙÜìĊęǰÙüćöéĆîÿčéìšć÷×ĂÜøąïïÝąöĊÙŠćđìŠćĔé

��ǰ ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîúéúÜǰ3.690 atmǰǰ ĒúąÙüćöéĆîÿčéìšć÷öĊÙŠćǰ10.263 atm

��ǰ ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîđóĉęö×ċĚîǰ3.690 atmǰǰĒúąÙüćöéĆîÿčéìšć÷öĊÙŠćǰ20.525 atm

��ǰ ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîđóĉęö×ċĚîǰ6.845 atmǰǰĒúąÙüćöéĆîÿčéìšć÷öĊÙŠćǰ20.525 atm

��ǰ ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîúéúÜǰ6.845 atmǰǰ ĒúąÙüćöéĆîÿčéìšć÷öĊÙŠćǰ20.525 atm

��ǰ ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîĕöŠđðúĊę÷îĒðúÜǰ ĒúąÙüćöéĆîÿčéìšć÷öĊÙŠćǰ10.263 atm

��
ǰĔîÖćøìéúĂÜðäĉÖĉøĉ÷ćĀîċęÜýċÖþćñú×ĂÜÖćøđóĉęöĂčèĀõĎöĉêŠĂóúĆÜÜćî×ĂÜĂîčõćÙǰēé÷ÖćøìéúĂÜîĊĚìéúĂÜÖĆï

ðäĉÖĉøĉ÷ćđéĊ÷üÖĆîǰöĊÝĞćîüîēöđúÖčúõć÷ĔîøąïïđìŠćÖĆîǰĒêÖêŠćÜÖĆîđóĊ÷ÜĂčèĀõĎöĉǰ×èąđÖĉéðäĉÖĉøĉ÷ćìĊęĂčèĀõĎöĉǰ

1 2T , T ǰĒúąǰ 3T ǰóïüŠćĕéšñúéĆÜÖøćô

×šĂĔéëĎÖêšĂÜìĊęÿčéÝćÖÖćøìéúĂÜĔîÙøĆĚÜîĊĚ

��ǰ ĂĆêøćÖćøđÖĉéðäĉÖĉøĉ÷ćìĊęĂčèĀõĎöĉǰ 1T ǰöĊÙŠćöćÖìĊęÿčé

��ǰ ìĊęĂčèĀõĎöĉĒêÖêŠćÜÖĆîÿŠÜñúĔĀšðäĉÖĉøĉ÷ćîĊĚöĊǰ aE ǰĕöŠđìŠćÖĆî

��ǰ ĔîÖćøìéúĂÜìĊęĂčèĀõĎöĉǰ 3T ǰÝąöĊĂčèĀõĎöĉÿĎÜìĊęÿčéǰĒúąĕéšñúĉêõĆèæŤöćÖìĊęÿčé

��ǰ ĔîÖćøìéúĂÜìĊęĂčèĀõĎöĉǰ 1T ǰĂîčõćÙöĊÖćøđðúĊę÷îĒðúÜÝćÖÿćøêĆĚÜêšîĕðđðŨîñúĉêõĆèæŤĕéšöćÖìĊęÿčé

��ǰ ĔîÖćøìéúĂÜìĊęĂčèĀõĎöĉǰ 2T ǰñúĉêõĆèæŤìĊęđÖĉé×ċĚîÝąöĊÙüćöđÿëĊ÷øöćÖìĊęÿčé
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×šĂ
øąéĆïđÿĊ÷ÜìĊęöĊÙüćöéĆÜìĊęđìŠćÖĆïđÿĊ÷ÜÙüćöëĊęǰ

100ǰđăĉøêàŤǰ70ǰđéàĉđïú
øąéĆïđÿĊ÷ÜìĊęđøĉęöĕéš÷ĉîìĊęÙüćöëĊęǰ50ǰđăĉøêàŤ

1. 70 55
2. 70 0
3. 60 55
4. 60 0
�� 40 55

��
ǰúĎÖïćýÖŤǰM ǰ ìĊęöĊöüúǰ 4.9 kg ÷ćüéšćîúąǰ 20 cm úĂ÷ĔîîĞĚćìĊęöĊÙüćöĀîćĒîŠîǰ 3 31.0 10 kg/mu ǰ ÝćÖîĆĚî

îĞćöüúǰ mǰöćüćÜìĆïéšćîïîǰìĞćĔĀšöüúǰM ǰÝöúÜĕðđóĉęöĂĊÖǰ5.0 cm öüúǰ mǰÝąöĊÙŠćÖĊęÖĉēúÖøĆöǰĒúąìĆîìĊìĊęǰ

÷Ööüúǰ mǰĂĂÖöüúǰM ǰÝąöĊÙüćöđøŠÜđìŠćĔé

×šĂ öüúǰm (kg) ÙüćöđøŠÜìĆîìĊìĊę÷Ööüúǰm (m/s2)

1. 2.0 2.0
2. 2.0 3.0
3. 2.0 4.0
4. 4.0 2.0
�� 4.0 4.0

��
ǰîĆÖüĉęÜǰ100ǰđöêøǰìĊęüĉęÜĕéšđøĘüìĊęÿčéĔîēúÖǰÿćöćøëĂĂÖêĆüÝîöĊĂĆêøćđøĘüÿĎÜÿčéĔîđüúćǰ2.5 sǰéšü÷ĂĆêøćđøŠÜÙÜìĊęǰ

ĒúąøĆÖþćĂĆêøćđøĘüîĊĚÝîÖøąìĆęÜüĉęÜđ×šćđÿšîßĆ÷Ĕîđüúćǰ9.6 sǰĂĆêøćđøĘüÿĎÜÿčéìĊęđ×ćüĉęÜĕéšöĊÙŠćđðŨîđìŠćĔé

��ǰ 7.0 m/sǰǰ ��ǰ 10.4 m/sǰ ��ǰ 12.0 m/s

��ǰ 14.1 m/sǰ ��ǰ 15.0 m/s
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��
ǰēöïć÷Ē×üîĂĆîĀîċęÜðøąÖĂïéšü÷ĒìŠÜĕöšđïćǰđßČĂÖđïćǰĒúąöüúǰ4ǰßĉĚîǰĒ×üîĕüšĔîÿöéčúǰéĆÜøĎðǰëšćöüúǰ 4m ǰǰ

öĊÙŠćđðŨîǰ12.0 gǰöüúǰ 1 2,  m m ǰĒúąǰ 3m ǰÝąöĊÙŠćđìŠćĔéêćöúĞćéĆï

×šĂ m1(g) m2(g) m3(g)
1. 9.0 49.0 52.5
2. 9.0 52.5 49.0
3. 52.5 49.0 9.0
4. 52.5 9.0 49.0
�� 49.0 52.5 9.0

��
ǰÖćøĒÖüŠÜ×ĂÜúĎÖêčšöĂ÷ŠćÜÜŠć÷ (simple pendulum)  đðŨîðøćÖäÖćøèŤìĊęîĉ÷öîĞćöćĔßšđóČęĂĀćĂĆêøćđøŠÜđîČęĂÜÝćÖ

ĒøÜēîšöëŠüÜ×ĂÜēúÖĔîøąéĆïöĆí÷öýċÖþćǰ ēé÷đøćÝąîĞćöüúöćĒ×üîéšü÷đÿšîđßČĂÖĒúąðúŠĂ÷ĔĀšöüúîĆĚîĒÖüŠÜ

ĕðöćõć÷ĔêšöčöđúĘÖėǰđóČęĂĀćÙćï×ĂÜÖćøĒÖüŠÜǰÝćÖîĆĚîîĞćđĂćÙŠćìĊęĕéšĕðĀćĂĆêøćđøŠÜđîČęĂÜÝćÖĒøÜēîšöëŠüÜ×ĂÜ

ēúÖêŠĂĕðǰëšćñúÖćøìéúĂÜÖćøüĆéÙćïÖćøĒÖüŠÜ×ĂÜúĎÖêčšö×ĂÜîĆÖđøĊ÷îÙîĀîċęÜđðŨîéĆÜêćøćÜǰđ×ćÙüøïĆîìċÖÙŠć

đÞúĊę÷ǰóøšĂöÙüćöÙúćéđÙúČęĂî×ĂÜÙŠćđÞúĊę÷đðŨîđìŠćĔéǰëšćÙŠćÙüćöÙúćéđÙúČęĂîđÞúĊę÷ÿćöćøëĀćĕéšÝćÖóĉÿĆ÷×ĂÜ

×šĂöĎúĀćøéšü÷ÿĂÜ

ÙøĆĚÜìĊę 1 2 3 4 5

Ùćïǰ(s) 2.5 2.4 2.7 2.6 2.4

��ǰ 2.52 s 0.15 sr ǰ ��ǰ 2.52 s 0.1 sr ǰ ��ǰ 2.5 s 0.1 sr

��ǰ 2.52 s 0.2 sr ǰ ��ǰ 2.5 s 0.2 sr
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��
ǰîĆÖĂčêčîĉ÷öüĉì÷ćýċÖþćÙüćöøĎšđÖĊę÷üÖĆïĒîüðąìąĂćÖćýǰ(front)ǰēé÷ĒïŠÜĂĂÖđðŨîǰ4ǰÖúčŠöǰàċęÜÿćöćøëîĞćĕðĔßš

ðøąē÷ßîŤĔîÖćøó÷ćÖøèŤĂćÖćýĕéšǰ×šĂĔéĂíĉïć÷ĒîüðąìąĂćÖćýÝćÖõćóĕéšëĎÖêšĂÜìĊęÿčé

��ǰ ïøĉđüèìĊęǰ1 đÖĉéÝćÖöüúĂćÖćýđ÷ĘîđÙúČęĂîìĊęöć÷ĆÜöüúĂćÖćýĂčŠîǰđÖĉéđðŨîđöÛđàĂøĆÿǰ

��ǰ ïøĉđüèìĊęǰ2ǰđÖĉéÝćÖöüúĂćÖćýđ÷ĘîĒúąĂćÖćýĂčŠîđÙúČęĂîìĊęđ×šćĀćÖĆîǰ

��ǰ ïøĉđüèìĊęǰ1ǰÝąđðŨîïøĉđüèìĊęđÖĉéĂćÖćýĒÝŠöĔÿĒúąĂćÖćýöĊđöÛïćÜÿŠüî

��ǰ ïøĉđüèìĊęǰ2ǰđÖĉéÝćÖöüúĂćÖćýĂčŠîđÙúČęĂîìĊęöćĒìîìĊęöüúĂćÖćýđ÷ĘîǰìĞćĔĀšĂćÖćýĂčŠî÷ÖêĆüÿĎÜ×ċĚî

��ǰ ïøĉđüèìĊęǰ1ǰđðŨîĒîüðąìąĂćÖćýđ÷ĘîĒúąĂćÖćýĂčŠîĒúšü÷Ööüú×ĂÜĂćÖćýĂčŠîêøÜÖúćÜ×ċĚî

��
ǰ×šĂĔéĕöŠĔßŠǰgeological evidenceǰìĊęđðŨîêĆüïŠÜßĊĚÖćøĒÿéÜÖćøđðúĊę÷îĒðúÜõĎöĉĂćÖćýĔîïøøóÖćú

��ǰ íøèĊÿĆèåćîđüšćìąđúǰǰ ��ǰ ĒìŠÜêąÖĂîöĀćÿöčìø

��ǰ ĒóđýþĀĉîóČéîĞĚćĒ×ĘÜǰ ��ǰ đýþĀúÜđĀúČĂ×ĂÜöĊēààĂøĆÿ

��ǰ ĕĂēàēìð×ĂÜĂĂÖàĉđÝîǰ18 OǰĒúąǰ16 O

��
ǰĔîÖćøýċÖþćüĆîĒúąüĆîđüúćìĊęðøćÖäĔîĒñîìĊęĂćÖćýñĉüóČĚîǰ ×šĂĔéêŠĂĕðîĊĚđðŨîÖćøĒðúÜđðŨîđüúćìšĂÜëĉęîǰ

Ĕîðøąđìýĕì÷ĕéšëĎÖêšĂÜ

óČĚîìĊęǰÖǰđüúćÿćÖúĒúąüĆîǰ11 UTC, 30 AUGUST 2021

óČĚîìĊęǰ×ǰđüúćÿćÖúĒúąüĆîǰ10 UTC, 30 SEPTEMBER 2021

óČĚîìĊęǰÙǰđüúćÿćÖúĒúąüĆîǰ3 UTC, 13 MARCH 2022

óČĚîìĊęǰÜǰđüúćÿćÖúĒúąüĆîǰ18 UTC, 30 JUNE 2022
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đóøćąÞąîĆĚîĒúšüđöČęĂîĞćÿćøǰX ÝĞćîüîǰ60ǰÖøĆöǰĒúąÿćø YǰÝĞćîüîǰ50ǰÖøĆöǰöćìĞćðäĉÖĉøĉ÷ćĔîÿõćüąđéĉö

ÝąđÖĉéÖćøđðúĊę÷îĕðêćöĂĆêøćÿŠüîǰ2 : 1 : 3ǰéĆÜîĊĚ

ǰ 9ǰǰ �ǰǰ :ǰǰ
 ��o ǰ ;

đøĉęöêšîǰ 60 g  50 g  -

đðúĊę÷îĕðǰ 60 g  30 g  90 g

ÿĉĚîÿčéǰ 0 g  20 g  90 g

ÞąîĆĚîĒúšüÝċÜđÖĉéÿćøǰZǰìĆĚÜĀöéǰ90 g ĒúąđĀúČĂÿćøǰYǰĒúąǰÿćøǰZǰĔîøąïï

��
ǰđÞú÷ǰ��

đîČęĂÜÝćÖðäĉÖĉøĉ÷ćìĆĚÜǰ 3ǰ ×ĆĚîđðŨîðäĉÖĉøĉ÷ćêŠĂđîČęĂÜÖĆîǰ ÝćÖēÝì÷ŤÖĞćĀîéüŠćĔîÖøąïüîÖćøñúĉêđöČęĂîĞćǰ

6 5 3C H O N 4 molǰÝąĕéšǰAcetaminophen C8H9O2N( )  3 molǰđóøćąÞąîĆĚîǰ 8 9 23 mol C H O NǰÙČĂǰñúĕéš

ÝøĉÜ×ĂÜðäĉÖĉøĉ÷ćîĊĚǰÝċÜÿćöćøëÙĞćîüèĀćñúĕéšìùþãĊÝćÖÖøąïüîÖćøñúĉêìĆĚÜǰ3ǰ×ĆĚîêĂîǰđóČęĂîĞćĕðĀćñúĕéš

øšĂ÷úąǰĕéšéĆÜîĊĚ

8 9 2mol C H O NǰñúĕéšìùþãĊǰ 6 5 34 mol C H O N u
1 mol C6H8ONClñúĕéšìùþãĊ

1 mol C6H5O3NñúĕéšìùþãĊ

ǰ�ǰ
80 mol C6H8ONClñúĕéšÝøĉÜ

100 mol C6H8ONClñúĕéšìùþãĊ

�ǰ
1 mol C6H7ONñúĕéšìùþãĊ

1 mol C6H8ONClñúĕéšÝøĉÜ
ǰ�ǰ

95 mol C6H7ONñúĕéšÝøĉÜ

100 mol C6H7ONñúĕéšìùþãĊ

ǰ�ǰ
1 mol C8H9O2NñúĕéšìùþãĊ

1 mol C6H7ONñúĕéšÝøĉÜ

ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 8 9 2 3.04 mol C H O N ǰñúĕéšìùþãĊ

ÝćÖîĆĚîĀćñúĕéšøšĂ÷úąǰǰǰǰǰǰǰǰ�ǰ
ñúĕéšìùþãĊ

ñúĕéšÝøĉÜ
ǰ× 100

ñúĕéšøšĂ÷úąĔî×ĆĚîìĊęǰ3ǰǰǰǰǰǰǰǰǰ�ǰ
3 mol ñúĕéšÝøĉÜ

3.04 mol ñúĕéšìùþãĊ

ǰ× 100 = 98.68

��
ǰđÞú÷ǰ��

đîČęĂÜÝćÖĀćÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîđìĊ÷ïÖŠĂîĒúąĀúĆÜñÿöēé÷ĕöŠìĞćðäĉÖĉøĉ÷ćĕéšēé÷ǰ

ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîÖŠĂîñÿöǰ PV nRT 

ǰ

nRTP
V

 

ǰ

10 0.0821 500P
15

u u
 

ǰ P 27.37 atm 

ÙüćöéĆî×ĂÜĒÖŢÿđĂìĉúĊîĀúĆÜñÿöǰ PV nRT 

ǰ

nRTP
V

 

ǰ

10 0.0821 500P
20

u u
 

ǰ P 20.525 atm 
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��
ǰđÞú÷ǰ��

ÿćøÖĆööĆîêõćóøĆÜÿĊÝąöĊÙčèÿöïĆêĉđÞóćąêĆüĂ÷ŠćÜĀîċęÜǰÙČĂǰÙøċęÜßĊüĉêǰàċęÜđðŨîđüúćìĊęÿćøÝąÿúć÷êĆüĕðđĀúČĂ

đóĊ÷ÜÙøċęÜĀîċęÜ×ĂÜêĂîĒøÖǰéĆÜîĆĚîǰđøćÿćöćøëĀćÙøċęÜßĊüĉê×ĂÜÿćøîĊĚĕéšÝćÖ×šĂöĎúïîÖøćô
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ĂćýĆ÷ÙüćöøĎšđøČęĂÜđø×ćÙèĉêĔîøĎðÿćöđĀúĊę÷öǰìĞćĔĀšđøćĕéšǰ 1  45 ǰĒúąǰ 2  45 �15  60
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