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1. � � � � � � � � � � � �  ! " # $ % & ' ( ) * + , (second messenger)- 

(A) .     (B)/      (C)0      (D)1 

2. � � � 2 3 4 � 5 ' 6 7 	� , 8 9 - 

(A): ; <= (α-ketoglutaric)> �? @ A # BKrebs cycleC 

(B)D � * + E  (etectric transport chain) F H2O � D � G H ,  

(C)? @ A # F� CO2 I J  

(D)NADHK? @ A # FL I  

3.K C3 M N F�CO2 O P �� � � � Q R N � 5 S 	T U I J 3- V = W X = B3-phosphate 

glyceric acidC- 

(A)1,3- V = W X Y  (1,3-phosphoglyceric aldehyde)  

(B)Z : [ -1.5-<V =  (ribulose-1.5-diphosphate) 

(C)\ [ -1.6-<V =  (fructose-1.6-diphosphate) 

(D)V = ] ^ _ : =  (phosphoenol pyruvate) 

4. � � � 2 `a b �� ' 6 7 	� , 8 9 - 

  (A)`a b �� c pyrrole rings� phytol d J          (B)�� Fe � f � �  

(C)g K`a h i j k h ' l m                      (D)n o p q q r  

5. � � � 2 s � `M N `t u v � 5 ' 6 7 	� , 8 9 - 

(A)w x y z { 1� � e | } ~ 	� � � �� 

 (B)w x y z { � � = e | } ~ 	� � � �� 

(C)w x y z { � \ = e | } ~ 	� � � �� 

(D)w x y z { � � � e | } ~ 	� � � �� 
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6. � � y z ' z � 	� , � � > �� 3 4 � 5 - 

  (A)`a h �� Y h �� � h             (B)y z Z �� � Q h �`a h  

  (C)`a h �� � Q h �� � h            (D)y z Z �� � h �`a h  

7. � � L N F	� , KM N 3 4 � 5 ' � � � 5  (glycolysis) F� � - 

(A)NADH      (B)CO2     (C)ATP     (D)_ : = Bpyruvic acidC 

<�K� � � � � � F� � �� � � � � � � � 2 � , 	� � � � � �   F�(30�) 

(  )  (1) Calvin cycle                      (A) ammonium assimilation 
(  )  (2) boron                           (B) ATPase-proton pump 
(  )  (3) hydroponic culture                (C) nitrogenase 
(  )  (4) transpiration                     (D) pollen germination 
(  )  (5) GS/GOGAT                     (E) acetyl coA 
(  )  (6) chlorophyll                      (F) fermentation 
(  )  (7) Mo-Fe protein                    (G) rubisco 
(  )  (8) lactate dehydrogenase              (H) Hoagland’s solution 
(  )  (9) active transport                   (I) cohesion-tension theory 
(  )  (10)Krebs cycle                     (J) thylakoid membrane 
                                       (K) stele 
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1. 6 7 0� � £ � ¤ ¥ 4 ¦ " § ¨ `© ª y z ' « ¬ �(12�) 

2. ­ ® ¯ ° � 
 R h ± (Light-Harvesting Complexes ±)-� � I ² K³ ´ ' `t e | U µ

¶ � -· K� ¸ � £ � ¹ º � » q V = Q � 5 -(16�) 

3. ¼ ½ M N i C4 A # n � � � ¾ ¿ " · KI À m ' Á � q �(14�) 


