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ĒïïìéÿĂïÞïĆïîĊĚǰđðŨîúĉ×ÿĉìíĉĝ×ĂÜÿöćÙöñĎšðÖÙøĂÜĒúąÙøĎēøÜđøĊ÷îÿćöđÿîüĉì÷ćúĆ÷ 
Āšćöđñ÷ĒóøŠǰĂšćÜĂĉÜǰêĆéêŠĂǰéĆéĒðúÜĀøČĂđÞú÷ǰÖŠĂîĕéšøĆïĂîčâćê 

ÙĈßĊĚĒÝÜ 
1. ĔĀšýċÖþćÙĈßĊĚĒÝÜÖćøÿĂïĂĂîĕúîŤĔĀšđ×šćĔÝÖŠĂîìĈĒïïìéÿĂï 
2. üĉßćÙèĉêýćÿêøŤǰÝĈîüîǰ��ǰǰ×šĂǰÙąĒîîđêĘöǰǰ���ǰǰÙąĒîîǰöĊǰ�ǰêĂî 

xǰêĂîìĊęǰ�ǰ�ǰĒïïđúČĂÖêĂïǰ�ǰêĆüđúČĂÖǰǰ×šĂǰ�ǰıǰ��ǰÝĈîüîǰ��ǰ×šĂǰÙąĒîîøüöǰ��ǰÙąĒîîǰǰ 
xǰêĂîìĊęǰ�ǰ�ǰĒïïđêĉöÙĈêĂïǰ×šĂǰ��ǰıǰ��ǰÝĈîüîǰ��ǰ×šĂǰÙąĒîîøüöǰ��ǰÙąĒîîǰ 

3. đüúćĔîÖćøìĈ×šĂÿĂïìĆĚÜÞïĆïǰǰǰ70ǰǰîćìĊ 
4. ĕöŠĂîčâćêĔĀšĔßšĂčðÖøèŤĔîÖćøÙĈîüèǰĂčðÖøèŤÿČęĂÿćøĒúąÿČïÙšî×šĂöĎúìčÖßîĉé 
5. ĀšćöĔÿŠĀĎôŦÜĔî×èąìĈÖćøÿĂïĂĂîĕúîŤ 
6. ĀšćöÖøąìĈÖćøĀøČĂöĊóùêĉÖøøöĂĆîđðŨîÖćøìčÝøĉêĔîÖćøÿĂïĂĂîĕúîŤǰđßŠîĔĀšñĎšĂČęîđ×šćÿĂïĂĂîĕúîŤĒìîêîǰ

óĎéĀøČĂêĉéêŠĂÖĆïñĎšĂČęîǰó÷ć÷ćöéĎÙĈêĂïÝćÖîĆÖđøĊ÷îøć÷ĂČęîǰĀøČĂ÷ĉî÷ĂöĔĀšîĆÖđøĊ÷îøć÷ĂČęîéĎÙĈêĂï×ĂÜ
êîđĂÜìćÜÿČęĂĂĉđúĘÖìøĂîĉÖÿŤêŠćÜǰėǰĀøČĂÙĆéúĂÖ×šĂÿĂïǰĀøČĂìĈÿĈđîć×šĂÿĂïǰéšü÷üĉíĊÖćøïĆîìċÖĀøČĂ 
ÝĆïõćóĀîšćÝĂǰĀøČĂëŠć÷øĎð×šĂÿĂï 

7. ĀšćöîĈüĆÿéčĂčðÖøèŤĔéǰėǰìĊęÿćöćøëĔßšøĆïĒúąĒÿéÜñú×šĂöĎúđóČęĂĂĈîü÷ÙüćöÿąéüÖĔîÖćøêĂï×šĂÿĂïĀøČĂ
ĔîÖćøÙĉéÙĈîüèǰêĈøćǰđĂÖÿćøǰ×šĂÙüćöĀøČĂüĆÿéčĂčðÖøèŤĔéǰėǰìĊ ęĕöŠđÖĊ ę÷ü×šĂÜÖĆïÖćøÿĂïĂĂîĕúîŤ ǰ 
đüšîĒêŠÝąĕéšøĆïĂîčâćêÝćÖēøÜđøĊ÷î 

8. îĆÖđøĊ÷îÝąĂĂÖÝćÖĀšĂÜÿĂïĂĂîĕúîŤĕéšđöČęĂĀöéđüúćÿĂïǰ 
9. ÖćøêĆéÿĉî×ĂÜÙèąÖøøöÖćøëČĂđðŨî×šĂ÷čêĉ 



êĂîìĊęǰ1 ðøîĆ÷ĒïïđúČĂÖêĂïǰÝĈîüîǰ15 ×šĂ 
1.   óĉààŠćëćéĔĀâŠ×îćéđÿšîñŠćîýĎî÷ŤÖúćÜ÷ćüǰ21 îĉ ĚüǰóĉààŠćëćéÖúćÜ×îćéđÿšîñŠćîýĎî÷ŤÖúćÜ÷ćüǰ14 îĉĚüǰ 
      ĒúąóĉààŠćëćéđúĘÖ×îćéđÿšîñŠćîýĎî÷ŤÖúćÜ÷ćüǰ7 îĉĚüǰöĊÙüćöĀîćđìŠćÖĆîǰ×šĂĔéêŠĂĕðîĊĚëĎÖêšĂÜ 

1.   óĉààŠćëćéĔĀâŠǰ1 ëćéǰöĊðøĉöćèđìŠćÖĆïóĉààŠćëćéđúĘÖǰ9 ëćé 
2.   óĉààŠćëćéđúĘÖǰ2 ëćéǰöĊðøĉöćèđìŠćÖĆïóĉààŠćëćéÖúćÜǰ1 ëćé 
3.   óĉààŠćëćéÖúćÜǰ2 ëćéǰöĊðøĉöćèöćÖÖüŠćóĉààŠćëćéĔĀâŠǰ1 ëćé 
4.   óĉààŠćëćéĔĀâŠǰ1 ëćéǰöĊðøĉöćèÙĉéđðŨîǰଷ

ଶ
ǰ×ĂÜóĉààŠćëćéÖúćÜǰ1 ëćé 

2.   ìĊ ęé ĉîĒĀŠÜĀîċ ęÜöĊú ĆÖþèąđðŨîøĎðÿĊ ęđĀúĊ ę÷öñČîñšćÖüšćÜǰǰ��ǰǰđöêø ǰĒúą÷ćüǰǰ��ǰǰđöêøǰǰëšćìĈëîîéĆÜøĎðǰǰ 
     ĒúšüóČĚîìĊęÿŠüîìĊęĕöŠĔßŠëîîǰ	ïøĉđüèìĊęĒøÜđÜć
ǰđìŠćÖĆïÖĊęêćøćÜđöêø 
 
 
 
 
 
 
 
 
.  
  
 
 1.ǰǰ216   2.ǰǰ336   3.ǰǰ416   4.ǰǰ456 

3.   đÖúČĂëčÜĒøÖĀîĆÖǰ͵ ଶ
ହ
ǰÖĉēúÖøĆöǰëčÜìĊęÿĂÜĀîĆÖǰͶ ଷ

ଵ
ǰÖĉēúÖøĆöǰĒúąëčÜìĊęÿćöĀîĆÖǰͶ ଵ

ଶ
ǰÖĉēúÖøĆöǰêšĂÜÖćøĒïŠÜđÖúČĂ  

 ĔÿŠëčÜǰ 3 ëčÜǰëčÜúąđìŠćǰėǰÖĆîǰĒúąîĈĕð×ć÷øćÙćÖĉēúÖøĆöúąǰ30 ïćìǰëšć×ć÷đÖúČĂìĊęĒïŠÜĒúšüĕéšǰ1 ëčÜǰÝąĕéšøĆï  
 đÜĉîÖĊęïćì 

 1.   93   2.   102  3.   122  4.   132 

4.  ÖĈĀîéĔĀšǰnǰ= 1, 2, 3, 4, 5, 6 
    ëšćǰA đðŨîñúøüöìĆĚÜĀöé×ĂÜ �ଶ െ ሺ� െ ͳሻଶ ÿĈĀøĆïìčÖÙŠć×ĂÜǰn ĒúšüǰA ı 1 öĊÙŠćđìŠćĔé 

1.ǰǰ15   2.ǰǰ24   3.ǰǰ35   4.ǰǰ48 

5.  ÖĈĀîéĔĀšǰǰ� כ � ൌ �ଶ  �� െ ͷ�ǰǰǰëšć  כ � ൌ ͷͻ�  Ēúąǰǰͻ כ � ൌ ͳʹͳ 
ǰǰǰǰǰĒúšü �  öĊÙŠćđðŨîÖĊęđìŠć×ĂÜ���ǰ 
� 1�ǰǰ0.5   ��ǰǰ1.0   ��ǰǰ1.5   ��ǰǰ2.0 

6.   íćøćîĈđÜ ĉîÝĈîüîǰ40% ×ĂÜđÜ ĉîđéČĂîǰĕðøŠüöúÜìčîìĈíčøÖĉÝÖĆïüćøĊ ǰ ēé÷üćøĊø ŠüöúÜìčîÝĈîüîǰ50%  
ǰǰǰǰǰ×ĂÜđÜĉîđéČĂîǰøüöĒúšüđðŨîđÜĉîúÜìčîÝĈîüîǰ64,000 ïćìǰëšćĂĆêøćÿŠüîđÜĉîđéČĂî×ĂÜíćøćêŠĂđÜĉîđéČĂî×ĂÜüćøĊǰǰ 
ǰǰǰǰǰđìŠćÖĆïǰ3 : 4 ĒúšüđÜĉîđéČĂî×ĂÜíćøćđìŠćÖĆïÖĊęïćì 
 1�  60,000  2�  64,000  3�  72,000  4�  80,000 
 
 



7�ǰǰöĊîĆÖđøĊ÷îßć÷ǰ75% ×ĂÜîĆÖđøĊ÷îìĆĚÜĀöéǰǰଵ
ଷ
ǰ×ĂÜîĆÖđøĊ÷îßć÷ǰÿöĆÙøđ×šćßöøöÙèĉêÙĉéđøĘüǰĒúąǰ

ଷ
ହ
ǰ×ĂÜîĆÖđøĊ÷îĀâĉÜ 

ǰǰǰǰǰĕöŠÿöĆÙøđ×šćßöøöÙèĉêÙĉéđøĘüǰîĆÖđøĊ÷îìĊęÿöĆÙøđ×šćßöøöÙèĉêÙĉéđøĘüǰÙĉéđðŨîÖĊęđðĂøŤđàĘîêŤ×ĂÜîĆÖđøĊ÷îìĆĚÜĀöé 
1.  20   2.  25   3.  30   4.  35 

8. ǰôćøŤöđúĊ Ě÷ÜÿĆêüŤĒĀŠÜĀîċęÜöĊüĆüĒúąĀöĎðśćĂ÷ĎŠÝĈîüîĀîċęÜǰëšć×ć÷üĆüĕðǰ5ǰêĆüǰÝąìĈĔĀšÝĈîüîĀöĎðśćđðŨîǰ2ǰđìŠć 
ǰǰǰǰ×ĂÜÝĈîüîüĆüìĊęđĀúČĂǰĀúĆÜÝćÖîĆĚî×ć÷üĆüĕðĂĊÖǰ10ǰêĆüǰìĈĔĀšǰ3ǰđìŠć×ĂÜÝĈîüîüĆüìĊęđĀúČĂǰöćÖÖüŠćÝĈîüîĀöĎðśćĂ÷ĎŠǰ5ǰêĆüǰǰǰ 
ǰǰǰǰđéĉöĔîôćøŤööĊĀöĎðśćĒúąüĆüøüöÖĆîìĆĚÜĀöéÖĊęêĆü 

1�ǰǰ40   2�ǰǰ70   3�ǰǰ110   4�ǰǰ150 

9.ǰǰðŦÝÝčïĆîĒöŠöĊĂć÷čđðŨîǰ2 đìŠć×ĂÜĂć÷č×ĂÜúĎÖßć÷ĒúąúĎÖÿćüøüöÖĆîǰēé÷ĂĊÖǰ3 ðŘǰ×šćÜĀîšćǰĂć÷č×ĂÜúĎÖßć÷ÝąđðŨîǰ 
ǰǰǰǰ2 đìŠć×ĂÜĂć÷čúĎÖÿćüǰĒêŠĂĊÖǰ18 ðŘǰ×šćÜĀîšćǰĒöŠÝąöĊĂć÷čđìŠćÖĆïĂć÷čúĎÖßć÷ĒúąúĎÖÿćüøüöÖĆîǰúĎÖßć÷öĊĂć÷č  
ǰǰǰǰöćÖÖüŠćúĎÖÿćüÖĊęðŘ 

1.  3   2.  5   3.  6   4.  8 

10. ǰëĆÜîĚĈìøÜÿĊęđĀúĊę÷ööčöÞćÖ×îćéÖüšćÜǰ3 đöêøǰ÷ćüǰ5 đöêøǰúċÖǰ2 đöêøǰöĊîĚĈĂ÷ĎŠđêĘöëĆÜǰÿĎïîĚĈĂĂÖöćǰଶ
ଷ
ǰ×ĂÜîĚĈ 

ǰǰǰǰǰǰìĆĚÜĀöéǰĒúšüîĈöćïøøÝčĔÿŠ×üé×îćéđéĊ÷üÖĆîĕéšÝĈîüîǰǰ10,000 ǰ×üéǰǰ×üéĒêŠúąĔïÝčîĚĈĕéšÖĊęúĉêø 
ǰǰǰǰǰǰǰǰǰǰ ��ǰǰ2.00   ��ǰǰ1.50   ��ǰǰ1.00   ��ǰǰ0.75 

11.  ÝĈîüîđÞóćąìĊęđðŨîđú×ÿĂÜĀúĆÖĒúąöĊñúøüö×ĂÜđú×ēééĔîĒêŠúąĀúĆÖĀćøéšü÷ǰ5ǰúÜêĆüǰöĊìĆĚÜĀöéÖĊęÝĈîüî 
��ǰǰ3   2�ǰǰ5   3�ǰǰ7   4�ǰǰ9 

12.  óŠĂêšĂÜÖćøàČĚĂÿïĎŠÝĈîüîǰ1ǰēĀúǰóŠĂÙüøđúČĂÖàČĚĂÿïĎŠÝćÖøšćîÙšćĔéǰÝċÜÝąĕéšÿïĎŠøćÙćëĎÖìĊęÿčé 
 1.  øšćîǰA ×ć÷ÿïĎŠÝĈîüîǰǰ2 ÖšĂîǰĔîøćÙćǰ39.50 ïćì   

2.  øšćîǰB ×ć÷ÿïĎŠÝĈîüîǰǰ3 ÖšĂîǰĔîøćÙćǰ59 ïćì 
 3. ǰøšćîǰC ×ć÷ÿïĎŠÝĈîüîǰǰ4 ÖšĂîǰĔîøćÙćǰ78.75 ïćì   

4. ǰøšćîǰD ×ć÷ÿïĎŠĔîøćÙćēĀúúąǰ238 ïćì 

13.  Ùüćö÷ćü×ĂÜÿŠüî×ĂÜđÿšîêøÜĔî×šĂĔéìĊęîĈöćðøąÖĂïđðŨîøĎðÿćöđĀúĊę÷öĕöŠĕéš 
 1�  3, 4, 5  2�  2, 6, 7  3�  4, 5, 9  4�  7, 8, 13 

14.  ÖĈĀîéĔĀš ���� đðŨîøĎðÿĊęđĀúĊę÷öÙćÜĀöĎìĊęöĊǰ��തതതതǰ×îćîÖĆïǰ��തതതതǰĒúąǰ�ሺ���ሻ ൌ ͻͲιǰǰĔĀšǰ	ǰđðŨîÝčéïîǰ��തതതത  
ǰǰǰǰǰǰàċęÜǰ�� ൌ �	 ൌ �	  ëšćǰ�ሺ��	ሻ ൌ ͷʹιǰǰĒúšü×îćé×ĂÜöčö���� đìŠćÖĆïÖĊęĂÜýć 

1.  64   2.  52   3.  48   4.  32 
 
 
 
 
 
 
 
 
 
 

 



15.     
 
 
 
 
 
 
 
 

ÝćÖĒñîõĎö ĉø ĎðüÜÖúöĒÿéÜøć÷ÝŠć÷ðøąÝĈđé ČĂî×ĂÜøąêøĊǰà ċ ę Üĕé šø ĆïđÜ ĉîđé ČĂîǰđé ČĂîúą 9,600 ïćìǰ 
ǰǰǰǰǰǰ×šĂĔéêŠĂĕðîĊĚ ĕöŠëĎÖêšĂÜ 

1. ǰøąêøĊÝŠć÷ÙŠćĂćĀćø 3,600 ïćì 
2.  øąêøĊòćÖđÜĉîĂĂöìøĆó÷ŤîšĂ÷ÖüŠćÙŠćđÿČĚĂñšć 1,200 ïćì 
3. ǰøąêøĊÝŠć÷ÙŠćĔßšÝŠć÷ĂČęîė îšĂ÷ÖüŠćÙŠćìĊęóĆÖ 706.40 ïćì 
4.  øąêøĊÝŠć÷ÙŠćĂćĀćøöćÖÖüŠćòćÖđÜĉîĂĂöìøĆó÷Ť 2,400 ïćì 
 

êĂîìĊęǰ2 ĂĆêîĆ÷ĒïïđêĉöÙĈêĂïǰÝĈîüîǰ10 ×šĂ 
1.  úüéđÿšîĀîċęÜ÷ćüǰ54 đöêøǰîĈöć×éđðŨîøĎðÿĊęđĀúĊę÷öÝĆêčøĆÿ×îćéđìŠćÖĆîǰ3 øĎðǰóČĚîìĊę×ĂÜøĎðÿĊęđĀúĊę÷öÝĆêčøĆÿĒêŠúąøĎðǰǰ

öćÖÖüŠćóČĚîìĊę×ĂÜøĎðÿćöđĀúĊę÷öìĊęöĊåćî÷ćüǰ9ǰđöêøǰÿĎÜǰ3 đöêøǰĂ÷ĎŠÖĊęêćøćÜđöêø 
 
2.  îć÷ïčâêšĂÜÖćøìĈÖćøđÖþêøïîìĊęéĉî×ĂÜêîǰēé÷ĒïŠÜóČĚîìĊęǰéĆÜîĊĚ 

ðúĎÖñúĕöšǰǰଵ
ହ
 ×ĂÜóČĚîìĊęìĆĚÜĀöé 

ìĈîćǰ ହ
ଵଶ

 ×ĂÜóČĚîìĊęìĊęđĀúČĂÝćÖÖćøðúĎÖñúĕöš 
đúĊĚ÷ÜÿĆêüŤǰଵ

ଷ
 ×ĂÜóČĚîìĊęìĊęðúĎÖñúĕöš 

ĔßšĔîÖćø×čéïŠĂîĚĈđìŠćÖĆïóČĚîìĊęĔîÖćøìĈîćǰ 
ǰǰǰǰǰǰĒúąǰđĀúČĂìĊęéĉîÿĈĀøĆïðúĎÖïšćîǰ200 êćøćÜüćǰ 
 îć÷ïčâöĊìĊęéĉîìĊęĔßšìĈÖćøđÖþêøìĆĚÜĀöéÖĊęĕøŠ 
 
3.    

A B 14 
C 11 9 
D E F 

 

ÝćÖêćøćÜǰñúøüö×ĂÜêĆüđú×ĔîĒêŠúąĒëüĔîĒîüêĆĚÜǰĒîüîĂîǰĒúąĒîüìĒ÷ÜǰöĊÙŠćđìŠćÖĆïǰ33 ēé÷đú×ìĊęîĈöćĔÿŠĔî
êćøćÜÙČĂđú×ǰ7 ëċÜǰ15 ĒúąĕöŠàĚĈÖĆîĔîĒêŠúąßŠĂÜǰÝÜĀćÙŠć×ĂÜǰ�ିǰ 

 
4.  �ሺͳ͵  ͳͷ  ͳ  ͳͻ�Ǥ Ǥ Ǥ ʹ͵ͻሻ ൊ  ǰöĊÙŠćđìŠćĔé 
 
 
 



5. óŠĂÙšćàČĚĂĕ×Šöćǰ2,400 ôĂÜǰĔîøćÙćēĀúúąǰ50ǰïćìǰēé÷ÖŠĂîîĈĕð×ć÷ðøćÖäüŠćĕ×ŠĒêÖĕðǰ5% ×ĂÜĕ×ŠìĆĚÜĀöéǰǰǰ 
ǰǰǰǰ ëšćóŠĂÙšćêšĂÜÖćø×ć÷ĕ×ŠìĊęđĀúČĂĔĀšĕéšÖĈĕøǰ14% ĒúšüóŠĂÙšćêšĂÜêĆĚÜøćÙć×ć÷ĕ×ŠĔîøćÙćôĂÜúąÖĊęïćì 
 
6.  ÷Ăéßć÷đéĉîìćÜÝćÖïšćîĕðëċÜÿëćîĊøëĕôéšü÷øë÷îêŤìĊ ę× Ćïéšü÷ÙüćöđøĘüđÞúĊ ę÷ǰ 60 ÖĉēúđöêøêŠĂßĆ ęüēöÜǰ 

ĒúšüĀ÷čéóĆÖǰ30 îćìĊǰÝċÜđéĉîìćÜêŠĂĕð÷ĆÜÝĆÜĀüĆéđßĊ÷ÜĔĀöŠēé÷øëĕôìĊęĒúŠîéšü÷ÙüćöđøĘüđÞúĊę÷ǰ160 ÖĉēúđöêøêŠĂ
ßĆ ęüēöÜǰëšćøą÷ąìćÜìĆ ĚÜĀöéÝćÖïšćîëċÜÝĆÜĀüĆéđßĊ÷ÜĔĀöŠđìŠćÖĆïǰ520 ÖĉēúđöêøǰĒúąĔßšđüúćĔîÖćøđéĉîìćÜ 
ìĆĚÜĀöéǰͶ ଵ


ǰßĆęüēöÜǰĒúšüøą÷ąìćÜÝćÖïšćîëċÜÿëćîĊøëĕôđìŠćÖĆïÖĊęÖĉēúđöêø 

 
7.   üøøèćöĊđĀøĊ÷âĀšćïćìĒúąđĀøĊ÷âÿĉïïćìǰøüöÖĆîđðŨîđÜĉîǰ480 ïćìǰēé÷ÝĈîüîđĀøĊ÷âÿĉïïćìÙĉéđðŨîǰ70%  

×ĂÜÝĈîüîđĀøĊ÷âĀšćïćìǰüøøèćöĊđĀøĊ÷âÿĉïïćìöćÖÖüŠćđĀøĊ÷âĀšćïćìÙĉéđðŨîÝĈîüîđÜĉîÖĊęïćì 
 
8. ǰǰ ñúĕöšǰ3ǰßîĉéǰöĊÝĈîüîéĆÜîĊĚǰÙČĂǰÿšöǰ59 ñúǰöąöŠüÜǰ49 ñúǰĒúąöĆÜÙčéǰ26ǰñúǰëšćĒïŠÜñúĕöšđðŨîÖĂÜǰÖĂÜúąđìŠćė ÖĆîǰ

ēé÷ĒêŠúąÖĂÜđðŨîñúĕöšßîĉéđéĊ÷üÖĆîǰàċęÜđöČęĂĒïŠÜĔĀšĒêŠúąÖĂÜöĊÝĈîüîñúĕöšöćÖìĊęÿčéĒúšüÝąöĊÿšöđĀúČĂǰ3ǰñú
öąöŠüÜđĀúČĂǰ1 ñúǰĒúąǰöĆÜÙčéđĀúČĂǰ2ǰñúǰĂ÷ćÖìøćïüŠćĒêŠúąÖĂÜöĊÝĈîüîñúĕöšöćÖìĊęÿčéÖĊęñú 

 
9.    đø ČĂēé÷ÿćøðøąÝĈìćÜúŠĂÜÝćÖÙúĂÜĒÿîĒÿïĕð÷ĆÜìŠćđøČĂñŠćîôŜćǰēé÷øąĀüŠćÜìćÜĕéšÝĂéÿŠÜñĎ šēé÷ÿćø 

ĕðÙøċęÜĀîċęÜ×ĂÜÝĈîüîñĎšēé÷ÿćøïîđøČĂǰĒúąøĆïđóĉęö×ċĚîöćĂĊÖǰ1ǰÙîǰÝćÖÿëćîĊðøąêĎîĚĈǰĀúĆÜÝćÖîĆĚîđöČęĂëċÜÿëćîĊ
ēïŢđïŢǰöĊñĎšēé÷ÿćøúÜĕðǰ1ǰĔîǰ3ǰ×ĂÜÝĈîüîñĎšēé÷ÿćøïîđøČĂǰĒúąøĆïđóĉęö×ċĚîöćĂĊÖǰ1ǰÙîǰìĈĔĀšđöČęĂëċÜÿëćîĊñŠćîôŜć 
öĊñĎšēé÷ÿćøúÜìĆĚÜĀöéǰ15ǰÙîǰĂ÷ćÖìøćïüŠćñĎšēé÷ÿćøìĊę×ċĚîđøČĂöćÝćÖÙúĂÜĒÿîĒÿïöĊÖĊęÙî 

 
10.   
 
 
 
 
 
 
  
 
  
 ÝćÖøĎðǰöčö ÖÙ× öĊ×îćé 90o, ÖÙ = Ù×, Ö× = ÖÜǰǰǰĒúąǰöčö ÖÜ× = öčöǰ×ÖÜǰ 
 Ēúšüñúøüö×îćé×ĂÜ öčöǰÖÜ× Ēúą öčöǰÙÖÜ đìŠćÖĆïÖĊęĂÜýć 
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Directions:  Choose the best alternative to complete each blank. 
1. A: _______________ 
 B: Mine. 
 �. ǰCould I have your picture? 2. ǰWhose pocketbook is this? 
 �. ǰCould you want some more chicken? 4. ǰWho want to join the camp? 
 

2. Pretzel:  Hi, Anna. _______________ 
 Anna:  *ĴMMǰIBWFǰTPNFǰsausages. 
 1. ǰWhat would you like to eat? 2. ǰWhat about your breakfast?  
 3. ǰWhich food you make for lunch? 4. ǰWhere will we have dinner? 
 

3. Sofia:  I must be leaving now. Thank you very much for the lovely dinner. 
 Amanda:  _______________ 
 1. ǰAll right. Never mind. 2.ǰ *ĴMMǰNJTTǰZPV� 
 3. ǰNo, thanks. Drop in anytime. 4.ǰ *UĴTǰBǰQMFBTVSF� 
 

4. A: This box is very heavy. Can you give me a hand? 
 B: _______________ 
 1. ǰ5IBUǰCPYǰJTOĴUǰNJOF�   
 2.ǰ 4VSFǰ*ĴMMǰCFǰHMBEǰUPǰIFMQ� 
 3. ǰJust a minute. My hands are dirty.  
 4. ǰ$FSUBJOMZ�ǰ*ĴNǰMPPLJOHǰGPSǰTPNFPOFǰUPǰIFMQǰZPV� 
 

5. "�ǰ*ĴWFǰHPUǰBǰCBEǰIFBEBDIF� 
 B: _______________ 
 1. ǰYou can see a doctor. 2. ǰ*ǰEPOĴUǰDBSFǰUPǰIFBSǰUIBU� 
 3. ǰ8IZǰEPOĴUǰZPVǰHPǰUPǰTFFǰBǰEPDUPS  4. ǰOh! What wrong with you? 
 

For items A ı C 
 
 
 
 
 
 
 
 
 
 

Manager: %S�ǰ)FOEFSTPO ǰ*ĴNǰBCPVUǰUPǰQMBDFǰBOǰPSEFSǰGPSǰMBCǰTVQQMJFT�ǰ@@@@A____ 
Scientist:  Yes, actually. I could sure use a new balance. 
Manager:  8IBUĴTǰXSPOHǰXJUIǰUIFǰPOFǰZPVǰIBWF  
Scientist:  *UĴTǰQSFUUZǰPME�ǰ@@@@B____ are more precise. 
Manager:  0LBZ�ǰ*ĴMMǰHFUǰPOFǰUIFO�ǰ8IBUǰFMTFǰEPǰZPVǰOFFE  
Scientist:  Hmm. Oh, I need to measure brightness levels for my next experiment. 
Manager:  "OEǰXFǰEPOĴUǰIBWFǰBǰTQFDUSPQIPUPNFUFSǰEPǰXF ǰ*ĴMMǰPSEFSǰPOF� 
Scientist:  Great! ____C____. Thanks. 
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6.  1. ǰDo you need anything? 2. ǰWhat do you want to buy? 
 3. ǰDo you want something? 4. ǰ8IZǰEPOĴUǰZPVǰCVZǰTPNFUIJOH ǰ 
 

7. 1. ǰThe current instruments 2.ǰ The old balances I have 
 3. ǰThe classic lab supplies 4. ǰThe newer analytical balances 
 

8. 1.ǰ I think it will be good work 2.ǰ *ǰUIJOLǰUIBUĴTǰBMMǰ*ǰOFFEǰ 
 3.ǰ I believe they are accurate 4. ǰI believe it will be too costly 
 

For items D - E 
 
 
 
 
 
 
 
 
 
9. 1.ǰ I have my dream job 2. ǰI want to work in laboratories 
 3. ǰ*ǰEPOĴUǰLOPXǰXIBUǰDBSFFSǰUPǰQVSTVF 4. ǰ*ĴEǰMJLFǰUPǰHJWFǰZPVǰBǰQJFDFǰPGǰBEWJDF 
 

10.  1. ǰ*UĴTǰPWFSSBUFE  2.ǰ I appreciate it 
 3.ǰ *UĴTǰNZǰQMFBTVSF  4. ǰ5IBUĴTǰBǰHPPEǰJEFB  
 

11. Before our modern age, people had a more physical and __________ lifestyle. 
 ��ǰǰactive  ��ǰǰfriendly ��ǰǰkind ��ǰǰtired  
 

12. I turned left __________ without thinking when I heard a strange noise. 
 ��ǰǰslowly ��ǰǰloudly ��ǰǰcarefully ��ǰǰautomatically 
 

13. *ǰEPOĴUǰMJLFǰUPǰXBMLǰJOǰUIFǰDFNFUFSZ�ǰ*ǰBMXBZTǰUIJOLǰBCPVUǰUIFǰ@@@@@@@@@@ǰUIBUǰBSFǰVOEFS 
 the ground there. 
 ��ǰǰtreasure ��ǰǰskeleton ��ǰǰcreature ��ǰǰcoin 
 

14. Caffeine is a very __________ substance. 
 ��ǰǰaddictive ��ǰǰaccountable ��ǰǰsweet ��ǰǰFancy 
 
 
 
 

Advisor:  What can I do for you? 
Student: *ĴNǰSFBMMZǰFOKPZJOHǰNZǰTDJFODFǰcourses. Still, ____D____. 
Advisor:  What do you like most about your science courses? 
Student: I enjoy working with other students. I like coordinating projects and experiments. 
Advisor: You might consider being a professor or a researcher. 
Student: ____E@@@�ǰ)PXFWFSǰJUǰTUJMMǰMFBWFTǰBǰMPUǰPGǰPQUJPOT�ǰ*ǰEPOĴUǰLOPXǰXIJDIǰGJFMEǰTVJUTǰNF� 
Advisor:  It might help you to spend some more time in the lab and get a sense of what branch 
 interests you the most. 
Student: That would be great. Thank you. 
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15. 8IJDIǰPOFǰJTǰUIFǰSJHIUǰEFGJOJUJPOǰGPSǰĶFOUSFQSFOFVSķ  
 1�ǰǰa type of factory  2�ǰǰa business ownerǰ 
ǰǰ 3�ǰǰa type of company ��ǰǰa special kind of product 
 

16. Scientists think that the polar ice caps and glaciers around the world __________. This is 
 creating more water and the level of the sea __________. 
 1. ǰmelts / rise  2. ǰmelt / are rising  
 3. ǰare melting / is rising 4. ǰare melting / are rising 
 

17. When I __________ into the class, the teacher was talking about the new project. 
 1. ǰwalk  2.ǰ walked 3. ǰam walking 4. ǰwas walking 
 

18. Tiana __________ to play the guitar since Christmas because her parents bought her one 
 as a present. 
 1. ǰhas been learning   2.ǰ had learned  
 3.ǰ learned   4. ǰlearns  
 

19. "�ǰ*ĴWFǰIFBSEǰZPVĴSFǰEPJOHǰBǰEBUBCBTFǰBQQMJDBUJPOǰGPSǰUIFǰMJCSBSZ� 
 B: 5IBUĴTǰSJHIU�ǰ*UĴTǰBMMǰPOǰTDIFEVMF�ǰ@@@@@@@@@@ǰPWFSǰUIFǰOFYUǰGFXǰEBZT� 
 1. We test it 2. We will test it 3. 8FĴSFǰUFTUJOHǰJU 4. We may test it
   

20. A: Are you going to tell her about it? 
 B: No way. If I __________ her about it, she __________ at me. 
 1. ǰtell / laughs  2. ǰtold / would laugh  
 3. ǰtold / will laugh  4. ǰhas told / would have been laugh 
 

Directions:  Choose the underlined part that contains an error. 
 

21.  Create your own online blog is a good way to connect with people who share your               
     1.                                   2.                                    3.                        4. 
 interests. 
 

22.  I hardly ever use my phone for an actual phone call no more because it can do so many  
                 1.                             2.                                     3.                                4. 
 other wonderful things. 
 

23.  If you DBOĴU live off it, I XPVMEOĴU understand the spirit of wanting to do what you love. 
           1.      2.                   3.           4. 
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24.  Some of the students in other classes helped make our town more better and more  
                            1.                                             2.                         3.                          
 beautiful by planting new trees around the community. 
                       ǰǰǰǰǰǰ4. 
 

25.  A detective who uses his deductive powers to corner a suspect and then does nothing to 
                                  1.                                                                      2. 
  stop them from committing suicide is no better than a murderer himself. 
                   3.                                                                                   4. 
 
Directions:  Choose the sentence which contains the underlined part that has the closest 

meaning to the one in the given sentence. 
 

26.  After the soccer game, Ronaldo put on a fresh shirt and put his dirty one in the wash. 
 1.ǰ I felt wonderfully clean and fresh after my shower. 
 2. �These plants are found in fresh water lakes and rivers. 
 3. ǰThere's nothing better than fresh bread, straight from the oven. 
 4. ǰTry and get some sleep on the plane, then you'll arrive feeling fresh. 

 

27.ǰ Unlike birds that can fly, all 17 species of penguins have solid bones rather than hollow 
 ones. 
 1. ǰThey were drilling through solid rock. 
 2. ǰThe bank has reported solid earnings for the year. 
 3. ǰFreeze the mixture for about three hours or so until solid. 
 4. ǰThat rice pudding was the first solid food he's eaten since his operation. 
 

28.  Sharing secrets is a good way to earn TPNFPOFĴTǰUSVTU� 
 1. ǰYou can't expect to earn a living from your painting. 
 2.ǰ Good luck to them if they work hard and earn their money. 
 3. ǰTo earn their respect, you need to prove that you are worth their time. 
 4. ǰYou can buy and sell these unit trusts when you choose, and you earn dividends. 
 

29.  War does not determine who is right Ĳ only who is left. 
 1. ǰShe left without saying goodbye. 
 2. ǰThe university is on the left bank of the river. 
 3.ǰ Parties of the left united to defeat the measure. 
 4. ǰI'd like to be left alone for a while, if you don't mind. 
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30.  *GǰZPVǰEPOĴUǰQVUǰPOǰBOǰactǰZPVǰXPOĴUǰCFǰMPWFE. 
 1. ǰWas she really upset or was that just an act? 
 2. ǰIn the opening act, two characters are talking in a restaurant. 
 3. ǰEllis Pike was chosen to act the part of the lawyer in the film.  
 4. �The state passed an act banning the sale of automatic weapons. 
 

Directions:  According to the information provided, choose the best alternative to answer 
  each question. 
For items 31 - 33 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
31. What does the underlined word them in line 2 of the reading refer to?  
 1. ǰPeople in England  2. ǰRich people   
 3. ǰThings  4. ǰStories 
 

32. How was Robert Hood NOT similar to Robin Hood? 
 1. ǰRobert Hood was a robber.  2. ǰRobert Hood had a wife. 
 3. ǰRobert Hood lived in the woods.  4. ǰRobert Hood fought against the king. 
 
 
 
 
 
 

The Real Robin Hood 
For hundreds of years, English people have told stories about a hero named Robin Hood. He 
lived in the forest, taking things from rich people, and giving them to poor people. According 
to the stories, he did this because he was an enemy of the king. 
We know that in the early 1300s, a man named Robert Hood lived in England. He joined a 
group to fight against the king, but the group lost. They then had to hide in the woods. For 
years, he was part of a group of robbers living in the forest. Maybe he was the hero that 
people now call Robin Hood. 
But not everything about Robert Hood's life matches the stories. One difference is Maid Marian. 
In the stories, Robin Hood fell in love with a woman named Maid Marian. In contrast, Robert 
was married long before he became a robber. His wife's name was Matilda. 
The Robin Hood stories are legends. This means they are very old, and they may or may not 
be about real people. It is hard to be sure about events so far in the past. But people will 
continue to enjoy sharing these exciting stories either way. 
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For items 33 - 35 
 
 
 
 
 
 
 
 
 
 
33. What is the reading mainly about? 
 1. ǰJobs robots can do  2. ǰRobots that can fly  
 3. ǰHelping people to be safe  4. ǰHow to keep water clean 
 

34. What do robot fish do? 
 1. ǰThey look for water pollution.  2. ǰThey fly into dangerous places.  
 3. ǰThey swim with other fish near airports. 4. ǰThey send messages about the planes.  
 

35. Which of the following is FALSE according to the reading? 
 1. ǰSome robots look like animals.  2. ǰSome robots have dangerous jobs.  
 3. ǰRobot animals are an amazing help.  4. ǰRobot animals do jobs people can do. 
 

For items 36 - 37 
 
 
 
 
 
 
 
 
36.  Which of the following is TRUE? 
 1. ǰThe corpse flower plants have a pleasant smell. 
 2. ǰThe Titan Arum flower blooms once in around a decade. 
 3. ǰBugs like flies and beetles reproduce in Titan Arum plants.  
 4. ǰYou can see Titan Arum flower on any islands in Southeast Asia. 
 
 

 8IBUĴTǰUIBUǰTNFMM ǰ*GǰZPVǰBSFǰPOǰUIFǰJTMBOEǰPGǰ4VNBUSBǰJOǰ4PVUIFBTUǰ"TJBǰJUǰNJHIUǰCFǰ

the Titan Arum plant, also called the corpse flower. Like its name, this plant stinks like 
rotten meat. Growing up to 12 feet tall, it heats up to about 98°F and releases its odor to 
trick flies and beetles that usually lay their eggs on dead animals. Attracted to the smell, 
these bugs will visit multiple corpse flowers in search of raw meat, spreading the pollen 
among the plants so they can reproduce. The corpse flower blooms only once every seven 
to 10 years ı that might not be a bad thing since it stinks so much! 

 

Robot Animals 
Robot animals do amazing things to help us.  
Robot birds fly into dangerous places. They tell us when it is safe to go there. They send 
messages to people using Wi-Fi. Robot birds can also keep a place safe. Some airports use 
robot birds to make sure the planes do not hit birds in the sky. 
Some robot fish help us with nature. They look for water pollution. This helps keep the water 
clean. Others take pictures with their eyes.  
They swim with other fish in the ocean. We can learn about the ocean and the fish. 
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37.  Which is the best title for the paragraph? 
 1. ǰGross Grower 2. ǰShapeshifter 3. ǰBudding Artist 4. ǰSneaky Flower 
 

For items 38 - 40 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
38.  Which of the following is NOT a proper etiquette at a maid café? 
 1. ǰPat on a head of the maid whom you find enjoyable. 
 2. ǰPost the pictures of the food you order on Instagram. 
 3.ǰ Order a bonus menu and take a selfie of yourself with the maids. 
 4. ǰInquire the staffs about appropriate manner in maid cafés. 
 

39.  What can be inferred from the article? 
 1. ǰPrivate information of maids are openly revealed.  
 2. ǰIt is strictly forbidden to take photos in maid cafés. 
 3. ǰBeing a maid at a maid café is not widely accepted. 
 4.ǰ People often doubts about the comfort of maid cafés. 
 

40.  Which has the closest meaning to the underlined XPSEǰĳEFNFBOPSĴ  
 1. ǰnature 2. ǰbehavior 3. ǰmovement  4. ǰExperience 
 
 
 
 
 
 

Maid Café Rules 
The maid cafe environment is a lighthearted atmosphere where everyone should feel happy 
and comfortable, including the staff. A general rule for most maid cafes is that photos of the 
staff are not permitted, although taking pictures of your food are generally okay. 
 

There are two reasons for this. First, photos with maids are usually a bonus menu item that 
incurs an extra charge. Also, as some maids have not told their own families what they do 
for BǰMJWJOHǰJUĴTǰBTTVNFEǰUIBUǰUIFZǰXBOUǰUIJTǰLFQUǰTFDSFUǰTPǰUIJTǰSVMFǰTFSWFTǰUPǰQSFWFOUǰ
unwanted pictures. 
 

Despite the playful demeanor you may encounter at a maid cafe, another important rule 
to keep in mind is that there should be absolutely no touching of the maids. Asking a maid 
for their private information, such as a Twitter account, email address or LINE ID, is strictly 
forbidden. 
 

If you have any doubts about what may or may not be proper etiquette, the best course of 
action will be to ask the staff. 
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For item 41 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
41.  What does this bar chart show? 
 1.ǰ Radio took almost 40 years to reach 50 million users worldwide. 
 2.ǰ It took Internet longer than iPod to reach 50 million users worldwide. 
 3.ǰ 50 million users worldwide registered Twitter accounts in just one year. 
 4. ǰ4PDJBMǰNFEJBĴTǰQPQVMBSJUZǰSBQJEMZǰJODSFBTFd and got 50 million users in 13 years. 
 
 
 
 
 
 
 
 
 
 
 
 



10 
 

For item 42 
 

 
 
 
 
 
 
 
 
 
 
42.  What can be seen from the comic strip? 
 1. ǰMs. Aura broke into a computer. 2. ǰRudy and his friends changed the test. 
 3. ǰMs. Aura wanted to see the teacher later. 4. ǰ3VEZǰCSPLFǰJOUPǰUIFǰUFBDIFSĴTǰDPNQVUFS� 
 

For item 43 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
43.  What should you do when you study online? 
 1. ǰFind your private space to study. 2. ǰTake notes to share your experience. 
 3.ǰ Prepare to communicate by speaking. 4. ǰLog in often to follow up assignments. 
 



11 
 

For item 44 
 
 
 
 
 
 
 
 
 
 
 
 

44.  Which of the following is CORRECT? 
 1. ǰTen percent of women have had depression because of their body image. 
 2. ǰOne in ten women has purposely hurt herself because of her body image. 
 3. ǰTwenty-five percent of men have self-harmed because of their body image. 
 4. ǰA quarter of men have felt depressed because of concerns about their body image. 
 

For item 45 
 
 
 
 
 
 
 
 
 
 
 
 
 
45.  Which of the following is INCORRECT? 
 1. ǰMucus sample is mixed with a lysis buffer. 
 2. ǰViral antigens are detected based on the reagents. 
 3. ǰThe nose or throat are swabbed to find mucus sample. 
 4. ǰThe procedure may vary depending on the type of test kit used. 
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For item 46 
 
 
 
 
 
 
 
 

46. This sign says, Ķ@@@@@@@@@@ķ 
 1. ǰThe paint is still wet. 2. ǰThis is used for wet paint. 
 3. ǰWe use only wet paint here. 4. ǰYou must use wet paint on this item. 
 

Directions:  Choose the alternative that describes each number in the diagram. 
For item A - D 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



13 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�����ÿĉĚîÿčéĒïïìéÿĂïüĉßćõćþćĂĆÜÖùþ����� 

The Carbon Cycle 
1. Carbon exists in the atmosphere, mostly in the form of carbon dioxide gas.  
2. ____________________________A_______________________________  
3. ____________________________B_______________________________  
4. ____________________________C_______________________________  
5. ____________________________D_______________________________  
6. Some of the dead plants and animals are compressed over millions of years to form coal 
 and oil.  
7. Plants such as trees and coal and oil burned as a fuel. When a fuel is burnt, it reacts with 
 oxygen to produce carbon dioxide. This carbon dioxide is released back into the 
 atmosphere. 

Alternatives for items 47 - 50 
1.  Plants and animals die. When this happens, the carbon goes into the ground.  
2.  The carbon in the plants goes into the people. Some of the carbon is used to make up 
 muscles and some is stored as fat.  
3. Carbon dioxide gas a is absorbed by plants through their leaves. The carbon dioxide is 
 converted into carbohydrate that is stored in the plant.  
4. When animals breathe to produce energy, the carbon stored in fat reacts with oxygen to 
 form carbon dioxide. This is breathed out and goes back into the atmosphere. 



 
 
 
 

ĒïïìéÿĂïǰSAMSEN Pre ıǰTest 2022 
đóČęĂđêøĊ÷öÙüćöóøšĂöĔîÖćøýċÖþćêŠĂøąéĆïßĆĚîöĆí÷öýċÖþćêĂîêšî 

ðøąđõìĀšĂÜđøĊ÷îóĉđýþǰǰðŘÖćøýċÖþćǰ2565 
ÝĆéēé÷ǰÿöćÙöñĎšðÖÙøĂÜĒúąÙøĎēøÜđøĊ÷îÿćöđÿîüĉì÷ćúĆ÷ 

üĆîđÿćøŤìĊęǰ��ǰöÖøćÙöǰ����ǰüĉßćüĉì÷ćýćÿêøŤǰǰđüúćǰ���2�ǰıǰ�����ǰî� 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 
 

ĒïïìéÿĂïÞïĆïîĊĚǰđðŨîúĉ×ÿĉìíĉĝ×ĂÜÿöćÙöñĎšðÖÙøĂÜĒúąÙøĎēøÜđøĊ÷îÿćöđÿîüĉì÷ćúĆ÷ 
Āšćöđñ÷ĒóøŠǰĂšćÜĂĉÜǰêĆéêŠĂǰéĆéĒðúÜĀøČĂđÞú÷ǰÖŠĂîĕéšøĆïĂîčâćê 

ÙĈßĊĚĒÝÜ 
1. ĔĀšýċÖþćÙĈßĊĚĒÝÜÖćøÿĂïĂĂîĕúîŤĔĀšđ×šćĔÝÖŠĂîìĈĒïïìéÿĂï 
2. üĉßćüĉì÷ćýćÿêøŤǰÝĈîüîǰ��ǰǰ×šĂǰÙąĒîîđêĘöǰǰ���ǰǰÙąĒîîǰöĊǰ�ǰêĂî 
xǰêĂîìĊęǰ�ǰ�ǰĒïïđúČĂÖêĂïǰ�ǰêĆüđúČĂÖǰǰ×šĂǰ�ǰıǰ��ǰÝĈîüîǰ��ǰ×šĂǰÙąĒîîøüöǰ��ǰÙąĒîîǰǰ 
xǰêĂîìĊęǰ�ǰ�ǰĒïïđêĉöÙĈêĂïéšü÷ìýîĉ÷öǰ�ǰêĈĒĀîŠÜǰ×šĂǰ��ǰıǰ��ǰÝĈîüîǰ��ǰ×šĂǰÙąĒîîøüöǰ��ǰÙąĒîîǰ 
ǰǰēé÷êšĂÜđ×Ċ÷îÙĈêĂïìĊęđðŨîÝĈîüîĒúąøąïć÷êĆüđú×ìĊęêøÜÖĆïÙĈêĂïîĆĚîǰúÜĔîÖøąéćþÙĈêĂï 
ǰǰìĊęÖĈĀîéĔĀš 

3. đüúćĔîÖćøìĈ×šĂÿĂïìĆĚÜÞïĆïǰǰǰ70  îćìĊ 
4. ĕöŠĂîčâćêĔĀšĔßšĂčðÖøèŤĔîÖćøÙĈîüèǰĂčðÖøèŤÿČęĂÿćøĒúąÿČïÙšî×šĂöĎúìčÖßîĉé 
5. ĀšćöĔÿŠĀĎôŦÜĔî×èąìĈÖćøÿĂïĂĂîĕúîŤ 
6. ĀšćöÖøąìĈÖćøĀøČĂöĊóùêĉÖøøöĂĆîđðŨîÖćøìčÝøĉêĔîÖćøÿĂïĂĂîĕúîŤǰđßŠîĔĀšñĎšĂČęîđ×šćÿĂïĂĂîĕúîŤĒìîêîǰ

óĎéĀøČĂêĉéêŠĂÖĆïñĎšĂČęîǰó÷ć÷ćöéĎÙĈêĂïÝćÖîĆÖđøĊ÷îøć÷ĂČęîǰĀøČĂ÷ĉî÷ĂöĔĀšîĆÖđøĊ÷îøć÷ĂČęîéĎÙĈêĂï×ĂÜ
êîđĂÜìćÜÿČęĂĂĉđúĘÖìøĂîĉÖÿŤêŠćÜǰėǰĀøČĂÙĆéúĂÖ×šĂÿĂïǰĀøČĂìĈÿĈđîć×šĂÿĂïǰéšü÷üĉíĊÖćøïĆîìċÖĀøČĂ 
ÝĆïõćóĀîšćÝĂǰĀøČĂëŠć÷øĎð×šĂÿĂï 

7. ĀšćöîĈüĆÿéčĂčðÖøèŤĔéǰėǰìĊęÿćöćøëĔßšøĆïĒúąĒÿéÜñú×šĂöĎúđóČęĂĂĈîü÷ÙüćöÿąéüÖĔîÖćøêĂï×šĂÿĂïĀøČĂ
ĔîÖćøÙĉéÙĈîüèǰêĈøćǰđĂÖÿćøǰ×šĂÙüćöĀøČĂüĆÿéčĂčðÖøèŤĔéǰėǰìĊ ęĕöŠđÖĊ ę÷ü×šĂÜÖĆïÖćøÿĂïĂĂîĕúîŤ ǰ 
đüšîĒêŠÝąĕéšøĆïĂîčâćêÝćÖēøÜđøĊ÷î 

8. îĆÖđøĊ÷îÝąĂĂÖÝćÖĀšĂÜÿĂïĂĂîĕúîŤĕéšđöČęĂĀöéđüúćÿĂïǰ 
9. ÖćøêĆéÿĉî×ĂÜÙèąÖøøöÖćøëČĂđðŨî×šĂ÷čêĉ 
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üĉßćüĉì÷ćýćÿêøŤǰöĊìĆĚÜĀöéǰ2 êĂî 
êĂîìĊęǰ1 ĒïïđúČĂÖêĂïǰ4 êĆüđúČĂÖǰÝĈîüîǰ20ǰ×šĂǰ  
1�ǰ óĉÝćøèćêćøćÜĒÿéÜÖćøÝĈĒîÖÿĉęÜöĊßĊüĉê 
 

đÖèæŤ ÖúčŠöǰ1 ÖúčŠöǰ2 ǰ 
A îÖǰđĀĘéǰĀöċÖǰÖïǰǰĕÿšđéČĂîǰǰßšćÜǰǰĒöü � 
B îÖǰĀöċÖǰÖïǰĕÿšđéČĂîǰßšćÜǰǰĒöü đĀĘé 
C îÖǰǰÖïǰǰßšćÜǰǰĒöü ĕÿšđéČĂîǰĀöċÖ 
D Öï îÖǰßšćÜǰĒöü 

 ×šĂĔéĒÿéÜđÖèæŤǰA  B  C  ĒúąǰD ìĊęĔßšĔîÖćøĒ÷ÖÿĉęÜöĊßĊüĉêÖúčŠöǰ�ǰĂĂÖÝćÖÖúčŠöǰ�ǰĕéšëĎÖêšĂÜêćöúĈéĆï 
 1� ǰđÙúČęĂîìĊęĕéšǰǰöĊđĀÜČĂÖǰǰĒĀúŠÜĂćýĆ÷ǰǰöĊ×îðÖÙúčöǰǰ 
 2� ǰđðŨîÿĆêüŤǰǰöĊðĂéǰǰöĊ×îðÖÙúčöǰǰéĈøÜßĊüĉêĕéšìĆĚÜïîïÖĒúąĔîîĚĈ 
 3�ǰ ÿøšćÜĂćĀćøđĂÜĕéšǰǰđúĊĚ÷ÜúĎÖéšü÷îöǰǰñĉüĀîĆÜđðŘ÷ÖßČĚîǰǰĀć÷ĔÝìćÜñĉüĀîĆÜ  
 4� ǰÿøšćÜĂćĀćøđĂÜĕöŠĕéšǰǰđðŨîÿĆêüŤǰǰöĊÖøąéĎÖÿĆîĀúĆÜǰǰéĈøÜßĊüĉêĕéšìĆĚÜïîïÖĒúąĔîîĚĈ 

2�ǰ ×šĂĔéĕöŠëĎÖêšĂÜ 
 
ǰ  
  
 
  
 
 
 
  
 1�ǰ AǰđðŨîïøĉđüèìĊęöĊÖćøðäĉÿîíĉ×ĂÜđàúúŤÿČïóĆîíčŤóČßéĂÖ  
 2� ǰB ìĈĀîšćìĊęÿøšćÜđàúúŤÿČïóĆîíčŤđóýñĎš×ĂÜóČßéĂÖ  
 3�ǰ C ìĈĀîšćìĊęúŠĂĒöúÜđóČęĂßŠü÷ĔîÖćøñÿöđÖÿø 
 4�ǰ D ìĈĀîšćìĊęĀŠĂĀčšöĂĂüčúǰđöČęĂöĊÖćøðäĉÿîíĉÝąóĆçîćĕðđðŨîđîČĚĂñú  

3�ǰ óĉÝćøèćÿć÷Ĕ÷ĂćĀćøìĊęÖĈĀîéĔĀšǰñĎšïøĉēõÙúĈéĆïìĊęǰ2 ÙČĂ×šĂĔéǰ 
    üĆü    Āâšć 
Ùî      îÖ   ðúć 
 
ÜĎ     Öï   ĒöúÜǰ  ÿćĀøŠć÷ 
 
  1�ǰ ĒöúÜǰðúćǰüĆü 2�ǰ ÖïǰîÖǰÙî  3� ǰüĆüǰĒöúÜǰðúć 4�ǰ ÜĎǰǰîÖǰÙî 
 
 
 
 

A 

B 

C 

D 

E 
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4� ǰĔîÙøĂïÙøĆüĀîċęÜǰóŠĂǰĒöŠĒúąúĎÖÿćüöĊúĆÖ÷ĉĚöǰǰÿŠüîúĎÖßć÷ĕöŠöĊúĆÖ÷ĉĚöǰđóøćąđĀêčĔéúĎÖßć÷ÝċÜĕöŠöĊúĆÖ÷ĉĚö 
 1�ǰ ÿĉęÜĒüéúšĂööĊñúêŠĂÖćøöĊúĆÖ÷ĉĚö 
 2�ǰ ÖćøöĊúĆÖ÷ĉĚöđðŨîúĆÖþèąìĊęðøćÖäđÞóćąđóý 
 3�ǰ óŠĂĒúąĒöŠöĊóĆîíčÖøøöìĊęÙüïÙčöÖćøĕöŠöĊúĆÖ÷ĉĚöĒòÜĂ÷ĎŠ 
 4�ǰ ÖćøöĊúĆÖ÷ĉĚöĕöŠÿćöćøëóïĕéšĔîúĎÖìčÖÙî×ĂÜÙøĂïÙøĆüĀîċęÜ 

5� ǰëšćîĆÖđøĊ÷îøĆïðøąìćî×šćüñĆéĀöĎǰàċęÜöĊÿŠüîðøąÖĂïĀúĆÖĕéšĒÖŠǰ×šćüǰĒúąđîČĚĂĀöĎǰ×šĂĔéÖúŠćüëċÜÖćø÷ŠĂ÷ĂćĀćø 
    ìĊęđÖĉé×ċĚîõć÷ĀúĆÜÖćøøĆïðøąìćî×šćüñĆéĀöĎĕéšëĎÖêšĂÜ 
 1�ǰ đîČĚĂĀöĎđìŠćîĆĚîìĊęÝąëĎÖ÷ŠĂ÷éšü÷đĂîĕàöŤÝćÖêĆïĂŠĂî 
 2�ǰ đîČĚĂĀöĎÝąëĎÖ÷ŠĂ÷ìĊęÖøąđóćąĂćĀćøĒúąúĈĕÿšđúĘÖ 
 3�ǰ ×šćüÝąëĎÖđÙĊĚ÷üìĈĔĀšđúĘÖúÜìĊęðćÖǰĒêŠĕöŠöĊÖćø÷ŠĂ÷đßĉÜđÙöĊ 
 4�ǰ ×šćüÝąëĎÖ÷ŠĂ÷ĔĀšđðŨîîĚĈêćúéšü÷đĂîĕàöŤÝćÖÖøąđóćąĂćĀćø 

6�  ÝćÖÖćøìéÿĂïÙüćöĒ×ĘÜ×ĂÜüĆÿéčǰ�ǰßîĉéǰóïüŠćĕéšñúéĆÜêćøćÜǰ 
 

üĆÿéčìĊę×Ċé ñúìĊęÿĆÜđÖêĕéšïîüĆÿéčìĊęëĎÖ×Ďé×Ċé 
A B C D 

A ĕöŠĕéšìéÿĂï 9 9 ± 
B ± ĕöŠĕéšìéÿĂï 9 ± 
C ± ± ĕöŠĕéšìéÿĂï ± 
D 9 9 9 ĕöŠĕéšìéÿĂï 

 

  9đÖĉéøĂ÷  ±ĕöŠđÖĉéøĂ÷ 
 

 ×šĂĔéêŠĂĕðîĊĚÖúŠćüǰĕöŠëĎÖêšĂÜ 
 ��ǰ A öĊÙüćöĒ×ĘÜöćÖÖüŠćǰC 
 ��ǰ D đðŨîüĆÿéčìĊęöĊÙüćöĒ×ĘÜöćÖìĊęÿčé 
 ��ǰ ĀćÖđÖĘïǰB ÖĆïǰC ĕüšéšü÷ÖĆîǰC ÝąđÖĉéøĂ÷ 
 4�ǰ ëšćîĈÖøąÝÖĕð×ĎéǰC óïüŠćđÖĉéøĂ÷ǰĒúšüîĈÖøąÝÖĕð×ĎéǰB ÝąđÖĉéøĂ÷đßŠîÖĆîǰ 

7�  ÿćøǰ�ǰßîĉéǰÙČĂǰX  Y  ĒúąǰZ öĊÙčèÿöïĆêĉéĆÜîĊĚǰìĊęĂčèĀõĎöĉĀšĂÜǰ 
 

ÿćø ðøĉöćêø øĎðøŠćÜ 
X ÙÜìĊę đðúĊę÷îĒðúÜêćöõćßîąìĊęïøøÝč 
Y ÙÜìĊę ÙÜìĊę 
Z đðúĊę÷îĒðúÜêćöõćßîąìĊęïøøÝč đðúĊę÷îĒðúÜêćöõćßîąìĊęïøøÝč 

 ÿćøĔî×šĂĔéöĊÙčèÿöïĆêĉÿĂéÙúšĂÜÖĆïÿćøǰX  Y Ēúą Z êćöúĈéĆïǰìĊęĂčèĀõĎöĉĀšĂÜ 
 ��ǰ ĒÖŢÿĂĂÖàĉđÝîǰǰǰĕÿšéĉîÿĂǰǰǰìĂÜđĀúČĂÜ  ��ǰ đÜĉîǰǰǰðøĂìǰǰǰĒÖŢÿÙćøŤïĂîĕéĂĂÖĕàéŤ 
 ��ǰ ðĎîðúćÿđêĂøŤǰǰǰìøć÷ǰǰǰ×šćüÿćø   ��ǰ ðøĂìǰǰǰ×šćüÿćøǰǰǰĒÖŢÿöĊđìî 

8�ǰ ÖćøÖøąìĈĔî×šĂĔéêŠĂĕðîĊĚǰĕöŠǰÝĆéđðŨîÖćøđðúĊę÷îĒðúÜìćÜđÙöĊǰ 
 ��ǰ úąúć÷îĚĈêćúúÜĔîîĚĈ    ��ǰ êąðĎđðŨîÿîĉö  
 ��ǰ đñćÖøąéćþ     �� ǰĔßšðćÖđðśćĂćÖćýúÜĔîîĚĈðĎîĔÿ 
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9�  óĉÝćøèćÿöïĆêĉ×ĂÜÿćøǰ�ǰßîĉééĆÜîĊĚ 

ÿćø ÿëćîą Öćøúąúć÷îĚĈ ÖćøéĎéĒöŠđĀúĘÖ úĆÖþèąìćÜÖć÷õćó 

P ×ĂÜĒ×ĘÜ úąúć÷îĚĈ ĕöŠéĎéĒöŠđĀúĘÖ đðŨîñÜúąđĂĊ÷é 
Q ×ĂÜĒ×ĘÜ ĕöŠúąúć÷îĚĈ éĎéĒöŠđĀúĘÖ đðŨîñÜúąđĂĊ÷é 

R ×ĂÜĒ×ĘÜ ĕöŠúąúć÷îĚĈ ĕöŠéĎéĒöŠđĀúĘÖ đðŨîñÜúąđĂĊ÷é 

 ëšćÿćøìĆĚÜǰ�ǰßîĉéëĎÖîĈöćñÿöÖĆîǰÙüøĔßšüĉíĊÖćøĒ÷Öêćö×šĂĔéÝċÜÝąĒ÷ÖÿćøìĆĚÜǰ�ǰßîĉéĂĂÖÝćÖÖĆîĕéš 
 �� ǰĔßšĒöŠđĀúĘÖéĎéÝćÖîĆĚîúąúć÷îĚĈĒúšüÖøĂÜǰĒúšüîĈĕðøąđĀ÷ĒĀšÜ 
 �� ǰĔßšêąĒÖøÜøŠĂîÝćÖîĆĚîúąúć÷îĚĈĒúšüÖøĂÜǰĒúšüîĈĕðøąđĀ÷ĒĀšÜ 
 ��ǰ úąúć÷îĚĈĒúšüÖøĂÜÝćÖîĆĚîøĉîÿćøĂĂÖǰĒúšüîĈĕðøąđĀ÷ĒĀšÜ 
 ��ǰ úąúć÷îĚĈĒúšüîĈĕðÖúĆęîÝćÖîĆĚîĔßšĒöŠđĀúĘÖéĎéǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

10�  óĉÝćøèćõćóĒÿéÜÖćøĔĀšÙüćöøšĂîÖĆïđÖúĘéĕĂēĂéĊîǰéĆÜîĊĚǰǰǰǰǰǰǰ 

 
 ×šĂÙüćöĔéêŠĂĕðîĊĚÖúŠćüǰĕöŠëĎÖêšĂÜ 
 1�ǰ öüúøüö×ĂÜÿćøĒúąõćßîąǰĔîøĎðǰ�ǰǰ�ǰĒúąǰ�ǰöĊÙŠćđìŠćÖĆî 
 ��ǰ ÖćøđðúĊę÷îĒðúÜ×ĂÜĕĂēĂéĊîǰđøĊ÷ÖüŠćǰÖćøøąđĀĉé 
 ��ǰ ÖćøđðúĊę÷îĒðúÜéĆÜÖúŠćüÝĆéđðŨîÖćøđðúĊę÷îĒðúÜìćÜđÙöĊ 
 ��ǰ ÖćøđðúĊę÷îĒðúÜîĊĚđðŨîÖćøđðúĊę÷îĒðúÜĒïïñĆîÖúĆïĕéšǰ 

11�  ēúÖĕéšøĆïóúĆÜÜćîÝćÖéüÜĂćìĉê÷ŤĔîøĎðĒïïĔé 
 1�ǰǰĒÿÜĒúąÙüćöøšĂî    2�ǰǰĂîčõćÙĒúąĒÿÜ 
 3�ǰǰÙüćöøšĂîĒúąóć÷čĒöŠđĀúĘÖ   4�ǰǰÙúČęîĒöŠđĀúĘÖĕôôŜćĒúąĂîčõćÙ 

12�ǰǰ×šĂÙüćöĔéĕöŠëĎÖêšĂÜ 
 1�ǰǰđîïĉüúćđðŨîÖúčŠöĒÖŢÿĒúąòčśîúąĂĂÜ 
 2�ǰǰéćüĀćÜđðŨîéćüìĊęöĊĒÿÜÿüŠćÜĔîêĆüđĂÜ 
 3�ǰǰĂčÖÖćïćêöĆÖëĎÖđøĊ÷ÖüŠćǰéćüêÖǰĀøČĂñĊóčŠÜĔêš 
 4�ǰǰ1 ðŘĒÿÜǰÙČĂǰøą÷ąìćÜìĊęĒÿÜđéĉîìćÜĔîǰ1 ðŘǰöĊÙŠćǰ9�5x1012ǰÖĉēúđöêø 
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13�ǰǰ×šĂĔéÖúŠćüñĉéđÖĊę÷üÖĆïéüÜÝĆîìøŤìĊęđðŨîïøĉüćø×ĂÜēúÖ 
 1�ǰǰìĈĔĀšđÖĉéÖúćÜüĆîĒúąÖúćÜÙČîïîēúÖ 
 2�ǰǰöĊöüúîšĂ÷ǰöĊĒøÜēîšöëŠüÜîšĂ÷ǰöĊ×îćéđúĘÖÖüŠćēúÖ 
 3�ǰǰđøćöĂÜđĀĘîéüÜÝĆîìøŤđóĊ÷ÜéšćîđéĊ÷üêúĂéđüúć 
 4�ǰǰéüÜÝĆîìøŤĀöčîøĂïêĆüđĂÜĔßšđüúćđìŠćÖĆïìĊęéüÜÝĆîìøŤēÙÝøøĂïēúÖ 
14�ǰǰđéĘÖßć÷ĒéÜǰßĆęÜîĚĈĀîĆÖïîēúÖĕéšǰ40� îĉüêĆîǰđöČęĂđéĘÖßć÷ĒéÜßĆęÜîĚĈĀîĆÖïîéćüóùĀĆÿïéĊǰ×šĂÙüćöĔéëĎÖêšĂÜǰ 
 1�ǰǰîĚĈĀîĆÖöćÖ×ċĚîǰǰöüúöćÖ×ċĚî   2�ǰǰîĚĈĀîĆÖđìŠćđéĉöǰǰöüúđìŠćđéĉö 
 3�ǰǰîĚĈĀîĆÖöćÖ×ċĚîǰǰöüúđìŠćđéĉö   4�ǰǰîĚĈĀîĆÖđìŠćđéĉöǰǰöüúöćÖ×ċĚî 

15�ǰǰ×šĂĔéĕöŠĔßŠúĆÖþèą×ĂÜéćüđÙøćąĀŤĔîøąïïÿčøĉ÷ą 
 1�ǰǰéćüđÙøćąĀŤìčÖéüÜöĊéüÜÝĆîìøŤđðŨîïøĉüćø 
 2�ǰǰéćüđÙøćąĀŤßĆĚîĔîöĊ×îćéđúĘÖĒúąöĊóČĚîñĉüđðŨî×ĂÜĒ×ĘÜ 
 3�ǰǰéćüđÙøćąĀŤßĆĚîîĂÖöĊ×îćéĔĀâŠĒúąđðŨîéćüđÙøćąĀŤĒÖŢÿ 
 4�ǰǰéćüđÙøćąĀŤüÜĔîÝąĂ÷ĎŠĔÖúšéüÜĂćìĉê÷ŤöćÖÖüŠćēúÖǰĕéšĒÖŠǰéćüóčíĒúąéćüýčÖøŤ 

16� ǰĒÖšüǰAǰĒúąĒÖšüǰBǰöĊ×îćéđìŠćÖĆîĒúąđĀöČĂîÖĆîìčÖðøąÖćøǰõć÷ĔîïøøÝčîĚĈðøĉöćêøĒêÖêŠćÜÖĆîéĆÜøĎðǰ  
      đöČęĂĔßšÿšĂöđÿĊ÷ÜÙüćöëĊęđéĊ÷üÖĆîđÙćąìĊęïøĉđüèðćÖĀúĂéìĆĚÜÿĂÜǰ×šĂĔéÖúŠćüëĎÖêšĂÜ 
 
 
 
 
 
  
  
 1.  đÿĊ÷ÜÝćÖĒÖšüǰǰAǰĒĀúöÖüŠćđÿĊ÷ÜÝćÖĒÖšüǰB 
 2.  đÿĊ÷ÜÝćÖĒÖšüǰAǰìčšöÖüŠćđÿĊ÷ÜÝćÖĒÖšüǰB 
  3.  ēöđúÖčúîĚĈĔîĒÖšüǰAǰÿĆęîđøĘüÖüŠćēöđúÖčúîĚĈĔîĒÖšüǰB 
 4.  ēöđúÖčúîĚĈĔîĒÖšüǰAǰĒúąēöđúÖčúîĚĈĔîĒÖšüǰBǰÿĆęîđøĘüđìŠćÖĆî 

17� ǰÝÜóĉÝćøèćÿëćîÖćøèŤêŠĂĕðîĊĚ 
 
ÿëćîÖćøèŤìĊęǰ�ǰ�ǰîć÷ǰA ìéúĂÜîĈĒìŠÜĒöŠđĀúĘÖ×ĆĚüßîĉéđéĊ÷üÖĆîĀĆîđ×šćĀćÖĆîǰĒúąîĈĒìŠÜĒöŠđĀúĘÖ×ĆĚüßîĉéêøÜ×šćöÖĆî
ĀĆîđ×šćĀćÖĆîǰĒúšüÿĆÜđÖêñúÖćøđÙúČęĂîìĊę×ĂÜĒìŠÜĒöŠđĀúĘÖìĆĚÜÿĂÜ 
ÿëćîÖćøèŤìĊęǰ�ǰ�ǰîć÷ǰB ìéúĂÜîĈìŠĂóĊüĊàĊëĎÖĆïñšć×îÿĆêüŤĂ÷ŠćÜêŠĂđîČęĂÜÝćÖîĆĚîîĈìŠĂóĊüĊàĊĕðüćÜĔÖúšđýþÖøąéćþßĉĚî
đúĘÖėǰĒúšüÿĆÜđÖêÖćøđÙúČęĂîìĊę×ĂÜđýþÖøąéćþ 
ÿëćîÖćøèŤìĊęǰ�ǰ�ǰîć÷ǰC ìéúĂÜðúŠĂ÷ëčÜìøć÷ĔĀšđÙúČęĂîìĊęúÜĔîĒîüéĉęÜǰĒúšüÿĆÜđÖêÖćøđÙúČęĂîìĊę×ĂÜëčÜìøć÷ 
 

ÝćÖÿëćîÖćøèŤêŠćÜė×šćÜêšîǰñúÝćÖÖćøÿĆÜđÖêÖćøđÙúČęĂîìĊę×ĂÜüĆêëčĔîÿëćîÖćøèŤĔéìĊęđðŨîñúöćÝćÖĒøÜßîĉéĕöŠÿĆöñĆÿ 
 1.  ÿëćîÖćøèŤìĊęǰ�ǰđìŠćîĆĚî   2.  ÿëćîÖćøèŤìĊęǰ1ǰĒúąǰ� 
 3.  ÿëćîÖćøèŤìĊęǰ�ǰĒúąǰ�   4.  ÿëćîÖćøèŤìĊęǰ�ǰ, 2 Ēúąǰ� 
 
 

���Â�oª�A          ���������������Â�oª�B 

¦³��́�ÎÊµ 

¦³��́�ÎÊµ 
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18� ǰìĆýîĂčðÖøèŤǰA ĒúąǰB đöČęĂîĈĕðøĆïĒÿÜ×îćîÝćÖéüÜĂćìĉê÷ŤÝąĕéšñúÖćøìéúĂÜéĆÜîĊĚ 
 
ìĆýîĂčðÖøèŤǰAǰ�ǰĒÿÜÿćöćøëìąúčñŠćîĕðĕéšïćÜÿŠüîǰēé÷ÿĆÜđÖêđĀĘîĒîüøĆÜÿĊ×ĂÜĒÿÜÖøąÝć÷ĂĂÖÝćÖÖĆî 
ìĆýîĂčðÖøèŤǰBǰ�ǰĒÿÜÝąĕöŠÿćöćøëìąúčñŠćîĕðĕéšǰēé÷ÿĆÜđÖêđĀĘîĒîüøĆÜÿĊ×ĂÜĒÿÜøüöÖĆîìĊęÝčéėĀîċęÜàċęÜĂ÷ĎŠ 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰìćÜéšćîđéĊ÷üÖĆïéšćîìĊęøĆïĒÿÜÝćÖéüÜĂćìĉê÷Ť 
 
 ×šĂĔéÖúŠćüëĎÖêšĂÜ 
 1.  ìĆýîĂčðÖøèŤǰAǰđðŨîđúîÿŤîĎîǰĒúąìĆýîčĂčðÖøèŤǰB đðŨîđúîÿŤđüšć 
 2.  ìĆýîĂčðÖøèŤǰA ÙČĂǰÖøąÝÖđÜćîĎîǰĒúąìĆýîĂčðÖøèŤǰB ÙČĂǰÖøąÝÖđÜćđüšć 
 3.  ìĆýîĂčðÖøèŤǰA đðŨîêĆüÖúćÜēðøŠÜĔÿǰĒúąìĆýîĂčðÖøèŤǰB đðŨîêĆüÖúćÜēðøŠÜĒÿÜ 
 4.  ìĆýîĂčðÖøèŤǰA ĔßšýċÖþćÖćøĀĆÖđĀ×ĂÜĒÿÜǰĒúąìĆýîĂčðÖøèŤǰB ĔßšýċÖþćÖćøÿąìšĂî×ĂÜĒÿÜ 

19� ǰëšćđéĉöĂčèĀõĎöĉ×ĂÜĂćÖćýĔîĀšĂÜìéúĂÜǰA öĊÙŠćǰ��ǰĂÜýćđàúđàĊ÷ÿǰĀćÖêšĂÜÖćøĔĀšöĊĂčèĀõĎöĉđðŨîǰ���ǰđÙúüĉîǰ    
      ÝąêšĂÜđðúĊę÷îĒðúÜĂčèĀõĎöĉĂ÷ŠćÜĕø 
 1.  úéĂčèĀõĎöĉÝćÖđéĉöĂĊÖǰ���ǰĂÜýćđàúđàĊ÷ÿ 2.  đóĉęöĂčèĀõĎöĉÝćÖđéĉöĂĊÖǰ���ǰĂÜýćđàúđàĊ÷ÿ 
 3.  úéĂčèĀõĎöĉÝćÖđéĉöĂĊÖǰ�ǰĂÜýćđàúđàĊ÷ÿ  4.  đóĉęöĂčèĀõĎöĉÝćÖđéĉöĂĊÖǰ�ǰĂÜýćđàúđàĊ÷ÿ 

20�ǰ ÖúŠĂÜĔïĀîċęÜüćÜïîóČĚîøćïñĉü×øč×øąǰđöČęĂĕéšøĆïĒøÜÖøąìĈéĆÜøĎðĒúšüìĈĔĀšüĆêëčđÙúČęĂîìĊęĕðïîóČĚîøćïǰ 
 
 
 
 
 ×šĂĔéÖúŠćüĕöŠëĎÖêšĂÜ 
 1.  ×èąüĆêëčđÙúČęĂîìĊęĕðïîóČĚîÝąöĊĒøÜđÿĊ÷éìćîÖøąìĈÖĆïüĆêëčêúĂéđüúć 
 2.  üĆêëčÝąĕéšøĆïĒøÜđÿĊ÷éìćîÖøąìĈîšĂ÷úÜđöČęĂîĚĈĀîĆÖ×ĂÜüĆêëčöĊÙŠćöćÖ×ċĚîǰ 
 3.  üĆêëčÝąđÙúČęĂîìĊęđøĘü×ċĚîđöČęĂđðúĊę÷îóČĚîñĉüÿĆöñĆÿĔĀšöĊÙüćö×øč×øąîšĂ÷úÜÖüŠćđéĉöǰ 
 4.  üĆêëčÝąđÙúČęĂîìĊęßšćúÜđöČęĂđðúĊę÷îóČĚîñĉüÿĆöñĆÿĔĀšöĊÙüćö×øč×øąöćÖ×ċĚîÖüŠćđéĉöǰ 
 
êĂîìĊęǰ2 Ēïïøąïć÷êĆüđú×ĒÿéÜÙĈêĂïǰÝĈîüîǰ10ǰ×šĂǰ  
21� ǰĂćĀćøßĉĚîĀîċęÜðøąÖĂïĕðéšü÷ēðøêĊîǰ4 ÖøĆöǰÙćøŤēïĕăđéøêǰ5 ÖøĆöǰĒúąǰĕ×öĆîǰ1 ÖøĆöǰ 
      ĂćĀćøßĉĚîîĊĚĔĀšóúĆÜÜćîÖĊęÖĉēúĒÙúĂøĊ 

22� ēàđéĊ÷öÙúĂĕøéŤĀøČĂđÖúČĂĒÖÜǰ	NaCl
ǰÿćöćøëúąúć÷ĕéšǰ��ǰÖøĆöǰĔîîĚĈǰ���ǰúĎÖïćýÖŤđàîêĉđöêøǰ 
 ÝąđÖĉéđðŨîÿćøúąúć÷ĂĉęöêĆüóĂéĊǰëšćêšĂÜÖćøúąúć÷đÖúČĂĒÖÜǰ��ǰÖøĆöǰĔîîĚĈđóČęĂĔĀšđÖĉéđðŨîÿćøúąúć÷ 
 ĂĉęöêĆüóĂéĊǰÝąêšĂÜĔßšîĚĈÖĊęúĎÖïćýÖŤđàîêĉđöêøǰ 

23� îĚĈÿšöÿć÷ßĎđðŨîÿćøúąúć÷ìĊęöĊêĆüúąúć÷ÙČĂÖøéĒĂàĉêĉÖĒúąêĆüìĈúąúć÷ÙČĂîĚĈǰÖćøïĂÖÙüćöđ×šö×šî 
 ×ĂÜîĚĈÿšöÿć÷ßĎǰîĉ÷öĔßšĀîŠü÷øšĂ÷úąēé÷ðøĉöćêøĔîÖćøĒÿéÜÙüćöđ×šö×šîǰđßŠîǰîĚĈÿšöÿć÷ßĎöĊÙüćöđ×šö×šî 
 øšĂ÷úąǰ�ǰēé÷ðøĉöćêøĀöć÷ëċÜîĚĈÿšöÿć÷ßĎǰ���ǰúĎÖïćýÖŤđàîêĉđöêøǰöĊÖøéĒĂàĉêĉÖúąúć÷Ă÷ĎŠǰ5 úĎÖïćýÖŤđàîêĉđöêøǰ 
 ëšćîĈîĚĈÿšöÿć÷ßĎìĊęöĊÙüćöđ×šö×šîøšĂ÷úąǰ�ǰēé÷ðøĉöćêøǰöćǰ���ǰúĎÖïćýÖŤđàîêĉđöêøǰÝąöĊðøĉöćè×ĂÜÖøé 
 ĒĂàĉêĉÖúąúć÷Ă÷ĎŠÖĊęúĎÖïćýÖŤđàîêĉđöêøǰ 
 

F 
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24�  îĈÿćøúąúć÷ǰA ðøĉöćêøǰ��ǰúĎÖïćýÖŤđàîêĉđöêøǰĕðßĆęÜóïüŠćđÙøČęĂÜßĆęÜĂŠćîÙŠć ĕéšǰ��ǰÖøĆöǰ 
 ëšćêüÜÿćøúąúć÷ǰA öćǰ��ǰúĎÖïćýÖŤđàîêĉđöêøǰĒúšüđêĉöîĚĈđóĉęöúÜĕðĂĊÖ ��ǰÖøĆöǰÿćøúąúć÷ǰA  
 ñÿöîĚĈìĊęđêøĊ÷öĕéšîĊĚÝąĀîĆÖÖĊęÖøĆöǰ 

25�ǰ ÝćÖÖćøêøüÝÿĂïðøĉöćèîĚĈêćúĔîîĚĈÿšöÙĆĚîóïüŠćǰîĚĈÿšöÙĆĚîǰ���ǰúĎÖïćýÖŤđàîêĉđöêøǰöĊîĚĈêćúđðŨî 
 ĂÜÙŤðøąÖĂïĂ÷ĎŠǰ�ǰÖøĆöǰëšćêšĂÜÖćøéČęöîĚĈÿšöÙĆĚîǰēé÷ÖĈĀîéðøĉöćèîĚĈêćúìĊęĕéšøĆï ĕöŠđÖĉîǰ��ǰÖøĆö 
 ÝąÿćöćøëéČęöîĚĈÿšöÙĆĚîĕéšöćÖìĊęÿčéĕöŠđÖĉîÖĊęúĎÖïćýÖŤđàîêĉđöêøǰ 

26�ǰ îĈêĆüêšćîìćîìĊęöĊÙŠćÙüćöêšćîìćîǰ�ǰēĂĀŤöǰÝĈîüîǰ�ǰêĆüǰöćêŠĂĂîčÖøöÖĆîǰĒúšüîĈĕðêŠĂ×îćîÖĆïêĆüêšćîìćî 
ǰǰǰǰ ĂĊÖǰ�ǰêĆüǰàċęÜöĊÙŠćÙüćöêšćîìćî �ǰēĂĀŤöǰÝÜĀćÙüćöêšćîìćîøüöĔîĀîŠü÷ēĂĀŤöǰ 

27�ǰ ÖúŠĂÜ A üćÜïîñĉüéćüđÙøćąĀŤĀîċęÜÝąĕéšøĆïĒøÜéċÜéĎéǰ��ǰîĉüêĆîǰđöČęĂîĈÖúŠĂÜ B àċęÜöĊöüúđðŨîǰ�ǰđìŠć×ĂÜÖúŠĂÜǰA     
üćÜĕüšìĊęêĈĒĀîŠÜđéĊĜ÷üÖĆîïîñĉüéćüđÙøćąĀŤîĆĚîǰĂ÷ćÖìøćïüŠćöüú×ĂÜÖúŠĂÜǰA ĒúąÖúŠĂÜǰB øüöÖĆîÝąöĊÙŠćÖĊęÖĉēúÖøĆöǰ 
	ÖĈĀîéĔĀšöüúǰ�ǰÖĉēúÖøĆööĊîĚĈĀîĆÖǰ��ǰîĉüêĆî
ǰ 

28�ǰ ÝćÖøĎðǰđöČ ęĂöĊĒøÜǰ�ǰĒøÜÖøąìĈêŠĂüĆêëčìĊ ęüćÜĂ÷Ď ŠïîóČĚîìĊ ęĕöŠöĊÙüćöòŚéǰÝÜĀć×îćé×ĂÜĒøÜǰ F ìĊęìĈĔĀšüĆêëč   
       đÙúČęĂîìĊęéšü÷ÙüćöđøĘüÙÜêĆüĔîĀîŠü÷îĉüêĆî 
 
 
 

29� ǰđöČęĂïøøÝčîĚĈĔĀšđêĘöëšü÷÷ĎđøÖšćàċęÜöĊðøĉöćêøǰ���ǰúĎÖïćýÖŤđàîêĉđöêøǰÝćÖîĆĚîîĈüĆêëč×îćéđúĘÖǰ 
ĔÿŠúÜĕðĔîëšü÷÷ĎđøÖšćĒúšüìĈĔĀšîĚĈúšîĂĂÖÝîđĀúČĂîĚĈĂ÷ĎŠĔîëšü÷÷ĎđøÖšćðøĉöćêøǰ���ǰúĎÖïćýÖŤđàîêĉđöêøǰ 
ëšćüĆêëčöĊÙüćöĀîćĒîŠîǰ�ǰÖøĆöêŠĂúĎÖïćýÖŤđàîêĉđöêøǰÝÜĀćöüú×ĂÜüĆêëčîĊĚĔîĀîŠü÷ÖĉēúÖøĆö 

30� ǰÖúŠĂÜĔïĀîċ ęÜúĂ÷Ĕî×ĂÜđĀúüǰA đöČ ęĂÖéÖúŠĂÜĔîĒîüéĉ ęÜéšü÷ĒøÜ×îćéǰ��ǰîĉüêĆîǰÝąìĈĔĀšÖúŠĂÜÝööĉé  
      Ĕî×ĂÜđĀúüǰA óĂéĊǰëšć×èąîĆ ĚîöĊĒøÜó÷čÜĔî×ĂÜđĀúü  A ×îćéǰ��ǰîĉüêĆîÖøąìĈêŠĂÖúŠĂÜǰÝÜĀćüŠćÖúŠĂÜ  
      ĔïîĊĚöĊöüúÖĊęÖøĆöǰ	ÖĈĀîéĔĀšöüúǰ�ǰÖĉēúÖøĆööĊîĚĈĀîĆÖǰ��ǰîĉüêĆî
 
 

�������ǰÿĉĚîÿčéĒïïìéÿĂïüĉßćüĉì÷ćýćÿêøŤǰ������� 
 
 
 
 
 
 
 
 
 
 
 

 

12ǰN 
 

�ǰN 
 

�ǰN 
 F 

 


