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´�& ' 
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 � � � C �
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��� Ê Ë � � ��»² Ì Í Ì � � ¨�Î Ï Ð / � � ´�¥ Ñ Ò � Ó � � »�Ô Õ � � �

Å �µ Ö Î Ï × Ø � � Ç �$ % � I È É 	 �   � � Ù �, Ò � � Ú � � Û �Ü Ô ÝÞ ß ° à á� �

�â �ã ä å � � ���Ö æ � � ���¥ l ç Ú � � �¨�è é � � ê ë � � �´�ì / � � �»�í î � �

�Å �ï ð � � �Ç �ñ ò K / � � �Ù �ó æ � � �Û �ó ô � � �â �õ X ö � � ���÷ ø ù � ���ú û

ü ý � û þ C �

����

! �� � " # �! �� � " # �! �� � " # �! �� � " # �����
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 � � � � 8 �� � �� � � �h " � � � � õ Ü Ô � Á Â
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� 	 
 � õ Ü Ô C  

�

���� � � � Á Â Ã Ä �� �  3 ! " � ¡ K Ä 	 # $ �" Í Ì Â ë � � »
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� � �� � �� � �� � �  
1. �������������� !"�������������� !"�������������� !"�������������� !" 

                           
                          jAOB=AB( k l 7) 
                          jm W X Z � h � W m Ý n o 7á�

                          p jW q m Z r��jm W X Z rh �  
                          # $ % & ' ���( ) & ' �* +# $ % & ' ���( ) & ' �* +# $ % & ' ���( ) & ' �* +# $ % & ' ���( ) & ' �* + ����

, ��- * + �. / 0, ��- * + �. / 0, ��- * + �. / 0, ��- * + �. / 0 ����

�

�

�

�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � s n�   � ® µ   
t n�   ¡ ¢ £ � 
rn�   § u 7�

cos 1 2 3 4 5 6 31 2 3 4 5 6 31 2 3 4 5 6 31 2 3 4 5 6 3  
 
 
 
 
 



 8

vn p 
� � w µ (L)=25cm��   ¡ ¢ £ �(h)=7cm 

�cosr=Lx t /LU25-7/25U0.72 

         r=43.95y………………. �   §	 u 7 

         360/43.95=8.19U86….. �   6¥  

  2. 7 8 9 $ % : ; �< = > ? $ @ ����A , B C �D7 8 9 $ % : ; �< = > ? $ @ ����A , B C �D7 8 9 $ % : ; �< = > ? $ @ ����A , B C �D7 8 9 $ % : ; �< = > ? $ @ ����A , B C �D  

z { � | n
� �   � ® µ (L)=25cm 

          �   } 
X ~ =100cm2(10cm�10cm) 

     Æ 
� �=10cm 

� � � | n
X � � (cm/s) 

¯ � � | n
� ¡ ¢ £ ��
� �   ¥  

p � 
� � ® µ U25cm 


X � �  �   ¡ ¢ £ � cosr �   § u 7r �   6¥  

100.8cm/s 5.4cm 19.6/25 38.37° 9.38�106 

120.2 cm/s 7.1cm 17.9/25 44.27° 8.13� 86 

124.1 cm/s 7.4cm 17.6/25 45.25° 7.96�86 

128.2 cm/s 7.8cm 17.2/25 46.52° 7.74�86 

c d � ' � n 

1. 
X � � � � ��   ¡ ¢ £ � � � � £ ��   §	 u 7( � � ^ ��   	

6¥ - � � � ± � C 

2. �   6¥ � � � ¥ 6�� | � Z � 
 � � � � � 	 � � �� 
� �   � �

� � � | M 
� 	 �   ¥ ] � ; � ¥ 6�¹ � � 
� � � 	 ¼ � C 

3. | � �� Á Â Ã Ä 	 
X � � � 100.8cm/s�128.2cm/s�h " 
� �   � 8

�106 � � � � C 

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

� �   z { � | n
� �   ¥ U86 

   �   } 
X ~ U100cm2( � ; È � � � � û ) 

       Æ 
� �U10cm 

      � � � | n
X � � C 

� � � ¯ � � | n
� �   ¡ ¢ £ �C 
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� � ª « 	 ¬ ­  


� �   ¥  
X � �  �   2 � ¡ ¢ £ � �   } � ¡ ¢ £ �

(h=v2/2g) 
106 100.8cm/s 6.5cm 5.2cm 
86 120.2 cm/s 8.2cm 7.4cm 
86 124.1 cm/s 8.8cm 7.8cm 
86 128.0 cm/s 9.3cm 8.4cm 

 

� � ���� � ���� � ���� � ���  
a b � Â � � � � n 

� � � � _ 	 � � (Ek)=
� �   � z 	 l � (U) 
    n
� �   ¡ Â (g)  Ek=¢mv2 

   £ n
� � � ¤ cm/s¥  U=mgh 
  ¦ n N � L � �(980cm/s2) Ek=§ 
  t n�   } � ¡ ¢ £ �(cm)  1/2mv2=mgh 
       t Uv2/2g(cm) 
c d � ' � n 

1. �� Á z 	 2 � �   ¡ ¢ £ � ¨ } � �   ¡ ¢ £ � © ^ �" � Â � � 	 N

Ä d E �+ ; � � � 	 �� ; ª « �� H D ¬ ­ 	 Á Â 3 �c d ( ; ¶ M C 
2. 3 d �� ¹ � ® c d ; ¯ 5�   ° ± ² ! 
X k� ¯ 
 ³ �   ´ ª # 
 µ

� 
� � � _ � � N ¶ h · �+ ; �� c 8 © � ¸ ¹ F 	 C 
3. h " �� º � " 
� �   2 � ¡ ¢ 	 £ � 
 ë ê 
� � ® µ �	 Ô � � �

¼ � # » 	 ; � �� 1 
� � ® µ �C 
cosrZ ¼½¾ h ¼�

¼½¾ Z ¼�cosr�
¼½L�cosrZ ¾ �

¼ Ý � ½cosráZ ¾ �
¼Z ¾ h � ½cosr 
v1.� 
� �   ¥ =106 

�   2 � ¡ ¢ £ �(h)=6.5cm 
�   §	 u 7(r)=36¿ 
�
� � ® µ (L)=h/1-cosr�
� � � � � � Z Å � » h � ½cos36¿�
� � � � � � Z Å � » h � ½â � Ù � �

� � � � � �� ¨ ´ � � V 7  
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v2.� 
� �   ¥ =86 

�   2 � ¡ ¢ £ �(h)=8.2cm 

�   §	 u 7(r)=45¿�

� � � � � V À i ´ » Z â � Ç â Ç  

�
� � ® µ (L)=h/1-cosr�

� � � � � Z Ù � � h � ½â � Ç â Ç �

� � � � �� � Ù V 7 �

�

� $ @ 7 E F G �< = > ? $ @ H I A J > K L M N �0$ @ 7 E F G �< = > ? $ @ H I A J > K L M N �0$ @ 7 E F G �< = > ? $ @ H I A J > K L M N �0$ @ 7 E F G �< = > ? $ @ H I A J > K L M N �0  

 
 

(����)� �� ! " # $ % & '� �� ! " # $ % & '� �� ! " # $ % & '� �� ! " # $ % & ' (( ��) * + �, - .( ��) * + �, - .( ��) * + �, - .( ��) * + �, - . )/ ��/ ��/ ��/ ��

0 1 2 �3 4 5 6 7 80 1 2 �3 4 5 6 7 80 1 2 �3 4 5 6 7 80 1 2 �3 4 5 6 7 8  

 

� O P & QO P & QO P & QO P & Q n�� " 
� � ª « k�   2 � ¡ ¢ 	 £ ��
 � 
� � ® · ¸ 	 Á

b � � � ¡ : 	 ; � ë ê 1 
� � ® µ �C 

 


� � ª « 	 ¬ ­  


� �   ¥  �   §d 7r

	 �¥  
cosr �   2 � ¡ ¢

£ �(h) 

� � ® · ¸  

p � 2  

106 36y 0.81 4.1cm 14cm 
86 45y 0.707 5.9cm 20cm 
86 45y 0.707 6.5cm 22cm 
86 45y 0.707 7.1cm 24.7cm 


� � ª « 	 ¬ ­  


� �   ¥  
�   §d 7(r)
	 �¥  

cosr 
�   2 � ¡

¢ £ �(h) 

� � ® p � 2

(L=h/1-cosrá 

106 36¿ 0.81 6.5cm 34.7cm 
86 45¿ 0.707 8.2cm 28cm 
86 45¿ 0.707 8.8cm 30cm 
86 45¿ 0.707 9.3cm 31.7cm 
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�� !"�� !"�� !"�� !" 

1. �� . " ¡ ª Â z Ã 
� 	 ��� � ,� Ä Å f º � 
� 	 � � (Ek) ^ , �

| M �� 
 � # » 	 } � ³ Æ n 

Ekn [ l k§	 
� � � (J/S) 

vn
� � � (cm/s) 

mn [ l k§� « �   	 
 ¡ Â (g/s) 

Vn [ l k§� « �   	 
 Ç ~ (cm3/s) 

An
� « « �   X 	 } 
X ~ (cm2) 

Dn
	 � �(1 g/cm3) 

 
m =D�V     Ek=1/2mv2 
  =1�(A�v)         =1/2�(A�v)�v2 
  =A�v             =1/2RRRRARRRRv3 

2. < " ¡ 	 ³ Æ z Ã �
� [ l k§	 � � � �   	 } 
X ~ (A) � � ¨ �(

� ¨ � 
� � � 	 È D ; C 

3. h " �� º � . �1 ¿ L 
� � � �2 ¿ L 
� �   	 } 
X ~ 
 ; É Ê Ë

& ' C 

(9999) : ; < = : > 3 ? @ A B C D E F ����	�: ; < = : > 3 ? @ A B C D E F ����	�: ; < = : > 3 ? @ A B C D E F ����	�: ; < = : > 3 ? @ A B C D E F ����	�  

 

    S T & Q "S T & Q "S T & Q "S T & Q " 

1. � � S Å | Ì ��� � Í 3 J Î Ï � 	 Ð Ñ 
f �" Ò ð �Ó ð �Ô G

Õ å � � ¶ # Ö 	 � æ Ò × 
 Ø 9 C 

2. " [ Ü Ô �Á Â T�g�Ù�ÚÛ Ä 	 
X � � C 

3. � 3 g�Ù ¦ §� ú û 
 � 
� ¡ Ü 	 ý � û �ý � 
X 	 
� É # Ý

� �" ¿ L 
 � � � C 

4.�� � � Þ Ã | 
� ª « × 
 Ø 9 3 �
	 � � � ß � � à �h " ��

3 × 
 Ø 9 	 3 ; á ] 5 ³ ú Õ �� 3 
X # 	 ú Õ â � P Ø Î Ï 	 ,

× Ø � ã M N ä 
	 � � ¬ È C 
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U V W X "U V W X "U V W X "U V W X " 

Á Â Ã Ä  T g Ù Ú 


X � �  34cm/s 39 cm/s 51 cm/s 36 cm/s 

 
 
 
 
 
 
 
 
                                      
                                        

                   
 

 G H ��� �G H ��� �G H ��� �G H ��� �  

1.�� � ® 3 
f å Ü � � ¶ ¡ Ö 	 � æ Ò × 
 Ø 9 �� Á Â A�B�C�DÛ

Ä 	 
X � � �" CÄ 	 
� � � ] ^ � æ ç ¯ � è ¾ e � ¯ é 2 � " ¿ L


� � � C 

2. . N ä 
X # , × Ø 	 � � ¬ È �� Ã 3 × 
 Ø 9 	 3 # ; � ê � 	 ® ë C 

 

(IIII)������J �K ����$ % > 	�� � �������J �K ����$ % > 	�� � �������J �K ����$ % > 	�� � �������J �K ����$ % > 	�� � �  
  z { � | n1.
� � � ç I    2. � � 
� (Hm) ç I  
   3. �   6¥     4. �   N Â ç I  
   5.
� � ® µ  
   6. �   È É nµ ; È � � � � û  
   7. �   X ~ n10cm�16cm 
  � � � | n�   Æ 
� �C 
¯ � � | n4 10ì
� i � , Ò ��Ú � _ 	 �� (mA) ¤ � � (v)C 

 

í 25� 

A 
î 

B 
î 

C 
î 

D 
î 
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ï n� ð � (P)=�� (I)�� � (V) 

 
 
Ã Ä nC 
X � � n124.1cm/s � � 
� n64.2cm 
� � ® µ n22cm 

�   ¥ n86 �   È É nµ ; È  �   X ~ n10cm�16cm �   N Â nç I  


� �   Æ 
� �(cm) 

4cm 6cm 8cm 10cm 12cm 14cm 

� 
� 
k 
§ 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

10 100 1.78 130 2.06 160 2.30 230 3.42 290 3.08 250 3.17 

20 90 1.70 110 2.12 180 2.44 220 3.18 280 3.14 240 3.03 

30 110 1.96 120 2.08 170 2.50 230 3.57 290 3.25 240 3.12 

40 100 1.82 140 2.36 170 2.42 240 3.65 270 3.16 250 3.26 

50 80 1.66 120 2.26 160 2.32 230 3.71 300 3.28 230 3.08 

60 90 1.90 110 2.32 170 2.48 240 3.76 280 3.32 250 3.37 
� � 2  95 1.80 122 2.20 168 2.41 232 3.55 285 3.21 243 3.22 
� ð �  0.171W 0.268W 0.405W 0.840W 0.915W 0.782W 

ï n� ð � (P)=�� (I)�� � (V) 

 
 

Ã Ä ng 
X � � n120.2cm/s � � 
� n63.4cm 
� � ® µ n20cm 

�   ¥ n86 �   È É nµ ; È  �   X ~ n10cm�16cm �   N Â nç I  


� �   Æ 
� �(cm) 

4cm 6cm 8cm 10cm 12cm 14cm 

� 
� 
k 
§ 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

10 70 1.48 110 1.72 150 1.72 170 1.98 210 3.08 220 3.18 

20 60 1.42 120 1.84 130 1.56 190 2.40 230 3.56 200 2.98 

30 50 1.44 100 1.66 140 1.69 180 2.28 240 3.45 210 3.15 

40 80 1.58 130 1.98 150 1.92 170 1.84 230 3.66 190 3.08 

50 60 1.64 120 1.94 160 1.88 200 2.22 220 3.14 220 3.22 

60 70 1.52 110 1.80 140 1.84 190 2.50 240 3.28 210 3.24 
� � 2  65 1.51 115 1.82 145 1.77 183 2.20 228 3.36 208 3.14 
� ð �  0.098W 0.209W 0.257W 0.403W 0.766W 0.653W 
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Ã Ä nD 
X � � n128.2cm/s � � 
� n    cm 
� � ® µ n24.7cm 

�   ¥ n86 �   È É nµ ; È  �   X ~ n10cm�16cm �   N Â nç I  


� �   Æ 
� �(cm) 

4cm 6cm 8cm 10cm 12cm 14cm 

� 
� 
k 
§ 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

��

mA 

� �

V 

10 120 2.23 150 2.85 210 3.22 240 3.18 280 3.16 260 3.16 

20 100 2.02 120 1.94 180 2.46 260 3.15 290 3.18 250 3.08 

30 120 2.40 140 2.38 200 2.52 240 3.22 280 3.06 270 3.14 

40 110 2.24 130 2.27 190 2.56 250 3.06 300 3.12 280 3.08 

50 90 1.98 110 2.12 210 3.18 220 3.14 290 3.10 240 3.24 

60 120 2.32 130 2.18 220 3.46 250 3.28 300 3.24 250 3.28 
� � 2  110 2.22 130 2.29 202 2.90 243 3.17 290 3.14 258 3.16 
� ð �  0.244W 0.298W 0.586W 0.771W 0.911W 0.816W 

ï n� ð � (P)=�� (I)�� � (V) 

 
 

Y Z �!�Y Z �!�Y Z �!�Y Z �!� 

1. 
� �   Æ 
� � . 4cm�6cm…… ñ ò ¿ L k��   	 } 
X ~ ó ¦ ¿

^ �h " 
� ��� � ( � ¿ L 	 ô õ C 

2. � ; �   Æ 
� � ö � k� ÷ ø � 
� 	 ��� � ù ú �� � ; | � �  

Æ 
 ö � � � �   3 ¡ ¢ k � _ ¡ � 	 û � C 

3. � _ � ð � ] ^ 	 �   Æ 
� ��� 5 � ] ü Æ 
� � ý �� � ® �   	

] ü Æ 
� �� þ Á Â Ã Ä 	 � � 
� (Hm) � � C 

4. 3 Ã Ä B	 � � 
� (Hm)= 63.4cm�0.2 Hm = 12.7cmG Ã Ä C	 �   ] ü Æ


� � ç B � � ý q � � 	 ; �� 3 Á Â Ã Ä Ú 	 � � 
� k� � � # �

5 � ^ � �h " Ã Ä Ú 	 Hm� © � Á F � � � �� � � � Á 5D C 

5. . - . ; � (5) z Ã ] ^ 	 
� � � ; � _ 3 
X # 0.2 Hm< �h " �� 5

· � � �   	 ] ü Æ 
� �q � � � ; þ Ã Ä � � 
� 	 20%(J0.2 Hm)C 

(LLLL)������M N ���$ % > 	�� � �������M N ���$ % > 	�� � �������M N ���$ % > 	�� � �������M N ���$ % > 	�� � �  

  z { � | n1.
� � � ç I  

   2.
� 	 � � � �(Hm) ç I C 
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   3. �   Æ 
� �ç I C 

   4. �   6¥ ç I C 

   5.
� � ® µ �ç I C 

  � � � | n
� �   È É C 

� ¯ � � | n
� 4 10ì i � , Ò ��Ú � _ 	 �� (mA) G � � (V)C 

Ã Ä nB 
X � � n120.2cm/s � � 
� (Hm)n63.4cm 

�   Æ 
� �n12 cm       �   6¥ n86 
� � ® µ n20 cm 


� �   È É  

� û È  � r È  k 	 È  k 
 È  

�� 
k§ 
(ì) �� mA � � V �� mA � � V �� mA � � V �� mA � � V 

10 250 3.21 310 3.05 270 3.02 210 2.51 

20 260 3.12 320 3.08 280 3.06 200 2.14 

30 260 3.35 300 2.90 270 6.89 210 2.63 

40 240 3.24 320 3.06 290 3.12 220 2.58 

50 250 3.32 330 3.04 270 2.91 190 2.12 

60 240 3.06 310 2.98 300 3.10 200 2.26 
� � 2  250 3.22 315 3.02 280 3.02 205 2.37 
� ð �  0.805W 0.951W 0.846W 0.486W 

� �  3 1 2 4 
 
Ã Ä nC 
X � � n124.1cm/s � � 
� (Hm)n64.2cm 

�   Æ 
� �n12 cm       �   6¥ n86 
� � ® µ n22 cm 


� �   È É  

� û È  � r È  k 	 È  k 
 È  

�� 
k§ 
(ì) �� mA � � V �� mA � � V �� mA � � V �� mA � � V 

 

10 290 2.78 330 3.22 320 3.12 210 2.54 

20 270 2.69 310 3.07 310 3.18 220 2.60 

30 300 2.82 340 3.18 300 2.92 200 2.28 

40 280 2.81 350 3.28 310 3.09 240 2.74 

50 310 2.65 330 3.24 330 3.28 210 2.36 

60 280 2.48 320 3.16 300 3.10 220 2.58 
� � 2  288 2.71 330 3.19 317 3.12 217 2.52 
� ð �  0.780W 1.053W 0.989W 0.547W 
� �  3 1 2 4 
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Ã Ä nD 
X � � n128.2cm/s � � 
� (Hm)n� �  cm 

�   Æ 
� �n12 cm �   6¥ n86 
� � ® µ n 24.7 cm 


� �   È É  

� û È  � r È  k 	 È  k 
 È  

�� 
k§ 
(ì) �� mA � � V �� mA � � V �� mA � � V �� mA � � V 

10 310 3.02 310 3.12 320 2.96 240 2.84 

20 300 2.98 320 3.10 300 3.22 220 2.72 

30 280 2.94 320 3.06 310 3.14 210 2.78 

40 290 3.04 330 3.08 290 2.89 230 2.82 

50 280 2.90 320 3.02 310 3.05 220 2.69 

60 270 2.88 310 3.04 290 2.92 210 2.62 
� � 2  288 2.96 318 3.07 303 3.03 221.7 2.745 
� ð �  0.852W 0.976W 0.918W 0.609W 
� �  3 1 2 4 

 
 

G H ��� �G H ��� �G H ��� �G H ��� �  

1. � 
� 	 ��� � ø 
 ��   È É 	 � 8 � � n� r È � k 	 Ò � � û È � k


 È C 

2. . 2 Â c d z Ã �� £ 
� ��� � 	 �   | Ì � ü 1 þ 
� # 
k�   } 


X ~ � ^ � � ü 2 þ [ l k§ � �   Ø « 
Â � ° � � ü 3 þ B �   � ² ! 
X

k��   	 
Â L � � � � ü C 

3. | M �� Þ F í � 	 
 � c } �í � � v � � � ! � � ^ 	 � � � È u c d +

; � � � � í � � � Ø « � Ç �ø � ( q � � 0 � Ç � 1 L �+ % È É � � ;

�� ] Þ � 	 È É t u h " �� � " í � È �÷ 9 í � È �� � � È ¤ * 9 �

k � È 	 �   � N � � & ' �   È É � 
� ��� � 	 � � C 
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Ã Ä nB 
X � � n120.2 cm/s � � 
� (Hm)n63.4cm 

�   Æ 
� �n12cm �   6¥ n86 
� � ® µ n20cm 


� �   È É  

í � È  ÷ 9 í � È  � � � È  * 9 � k � È  

 
  

 
 
 
 

�� 

 
k§ 

 
(ì) 

 
�� mA � � V �� mA � � V �� mA � � V �� mA � � V 

10 240 2.72 290 3.24 170 1.57 350 3.12 

20 250 2.76 300 3.16 190 1.72 340 3.00 

30 230 2.68 310 3.18 180 2.14 350 3.14 

40 240 2.78 300 3.14 190 2.12 360 3.16 

50 250 2.80 320 3.22 200 2.28 340 3.10 

60 260 2.86 310 3.17 210 2.36 350 3.16 
� � 2  245 2.77 305 3.19 190 2.03 348 3.13 
� ð �  0.679W 0.973W 0.386W 1.089W 
� �  3 2 4 1 

 
 
Ã Ä nC 
X � � n124.1cm/s � � 
� (Hm)n64.2cm 

�   Æ 
� �n12cm �   6¥ n86 
� � ® µ n22cm 


� �   È É  

í � È  ÷ 9 í � È  � � � È  * 9 � k � È  

 
  

 
 
 
 

�� 
k§ 
(ì) 

 

�� mA � � V �� mA � � V �� mA � � V �� mA � � V 

10 310 3.04 340 3.06 220 2.48 360 3.20 

20 280 2.92 360 3.18 240 2.72 380 3.22 

30 300 3.02 350 3.12 230 2.65 350 3.18 

40 310 3.08 340 3.06 250 2.78 390 3.24 

50 290 2.98 330 3.02 240 2.74 360 3.18 
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60 320 3.08 340 3.10 230 2.70 370 3.21 
� � 2  302 3.02 343 3.09 235 2.68 368 3.21 
� ð �  0.912W 1.060W 0.630W 1.181W 
� �  3 2 4 1 

 
 
Ã Ä nD 
X � � n128.2cm/s � � 
� (Hm)n� �  cm 

�   Æ 
� �n12cm �   6¥ n86 
� � ® µ n24.7cm 


� �   È É  

í � È  ÷ 9 í � È  � � � È  * 9 � k � È  

 
  

 
 
 
 

�� 
k§ 
(ì) 

 

�� mA � � V �� mA � � V �� mA � � V �� mA � � V 

10 350 3.12 380 3.20 220 2.58 410 3.54 

20 360 3.08 370 3.18 230 2.62 400 3.48 

30 350 3.18 360 3.16 210 2.46 420 3.62 

40 330 3.04 390 3.24 220 2.64 410 3.52 

50 340 3.15 400 3.46 220 2.58 400 3.50 

60 350 3.10 380 3.28 200 2.36 420 3.58 
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中華民國第四十五屆中小學科學展覽會 

評    語 

 
 

國中組 生活與應用科學科  

 

第三名  

 
030815 

水流之處有黃金! 

 

臺中縣立豐東國民中學 

 

評語： 

實驗數據充足，解說清楚。其希望利用水車發

電，立意甚佳。但考量發電成本與穩定性，其

實用性須進一步探討。 




