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Qu� T�Ì v � �: (2)�5 
� Tn1 Ì v � �: (3)+ 
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Y�� � �: 4 
J R�4x�# Y�0+ 
J Y�4x�# R�0+ 
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(2W+T/)÷Q≥1�- 9 r 
û2[Q(Q½1)½(2R¾Y¾T)]¾T/ü÷Q ≥  1 
2[Q(Q½1)½(2R¾Y¾T)]¾T/ ≥  Q 
2Q2½2Q½ò4R¾2Y¾2T½T/ó ≥  Q 
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: , � � [ B � 	 ¯ �
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�eD F · i ��Q� � H � �� � ��w G Ë eD F · i �+ 

 
q ±I r 
G Ë  � � � � � � � � � � 

 

   
      
g H � � �S N � Ò � N L� T� M N L� � ��Þ w� � �� I J ¤� M

� � �+zhD K �� � �� � zhD L � � �+ 

 
 
 
 

1 ! E1 ! E1 ! E1 ! E���� 
JK QL� �R � �t�Y � �s �T�m1Tn1¾m2Tn2¾m3Tn3¾……¾mkTnk� 
1. Q�8 , ß 2[Q(Q½1)½(2R¾Y¾T)]¾T/+ 
2. ò2Q½3ó�Q ≥  4R¾2Y¾2T½T/+ 
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R�0`Y�2`T�0 
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R�2`Y�4`T�0 
 

  

R�0`Y�1`T�2T3 
 

  
R�0`Y�3`T�2T3 

� � � Y��� � � c · I    
R�0`Y�5`T�2T3 

~ @ � �� � � �H � E 

 

R�1`T�2T3 
z× 4 � � � Y��� � � c · I    

T�3T3 

R`Y Ï � � �Y n  
R�0`Y�0`T�4T3 
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R�0`Y�2`T�T4 
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~ @ � �� � � �H � E 
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w� � zh³ ´ 4 Kð I  ~ @ � �� � � �H � 
�c @ �� � �
 N

3+Q�³ ´ ~ @ �� � 
 N 3�I  �KN O ã �� Y Z �F yu� T�wl

� �s `N � �� �¶  e� M + 
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� ±i P · Q : � R �¶ ni j k ³ ´ S Q r 
� �LU r9 

�� Y Z rR�0`Y�0`T=6T4¾8T3 

� � � � � � 
Ï Â N 3 

 
     

�� � � � �x�23c �eK�� � �f zD L � � �+ 

 
 ! ! ! ! HHHH����B C DB C DB C DB C D I J K L B M D NI J K L B M D NI J K L B M D NI J K L B M D N 5555 
³ ´ � ¤23�� � �c N � zh�� � � N 3�T ð I  Ï Â h� � � N

3� 
ª « « � � � �E � �� U M � 
 V � �Ý�$ 
 V � �+ 

 
O P MO P MO P MO P M ����C Q R 2 3 � MC Q R 2 3 � MC Q R 2 3 � MC Q R 2 3 � M 5555 
 
1. I  �w 
 V � e� M ��� ¶  ~ � �u� T+ 
2. N 3�I  �| l � �� W �� T X � �: 
 V R�� � Y + 

 
ú � h� l TD X �5 � � I  N � zh� · �� | l � e� · �l � Tæ

N 
 � �eKæ · � 
 � ��� � N T�� � I  +ê � TM : �� � � Y � �
Q�� W �� T X � o : �� TZ�+� � � Y zh�� TZe�� 
 � � �!

à �ø � � � [ © � � ì } zh+ 
�pr 

Q�3 

� � � � � � 

� � \ ] �  � � [   
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     � �
 � ”� � � Y ”x23�J�� TZ� ^ � x�� Y z@ c ~ N L�
c � � �@ _ ç À ` a �� �¿ eK�� Y } Î � + 

 
�pr 

Q�6 

KU L� Y  ç À ` a �� ��¿ � Y ~ KN L 

  

 
w� eD X · �B C �Þ æ j N b � \ c �ç À � � � Y ( � � [ )Ý� TZ

i � � I  �� � � �q ±( . · Q=6`T=8T3)r 

 
 

1. Ì v I  � Y r 
� � �¶  j k Ud �8 * 3 / 6 = 4+ 
I  rS L� } K 4L T3+ 

 
2. � � � � Y T· + 6 Ê e f � [ ��� �l �Z�zk M l L� g F h  �
5 � � M S p��æ I 
23�u� Te M �� TZ � : u i �eh« �

u� T M �� TZ . · + 
±I S L�� W � � � j k f : 12 

 

AD

AC

ANAMAL

AK

AJAI

AH m ACAD = 6.00 cm

m ACAL = 4.00 cm

m ACAM = 2.40 cm

m ACAN = 2.40 cm

m ACAH = 2.00 cm

m ACAK = 3.00 cm

m ACAJ = 5.00 cm

m ACAI = 5.00 cm
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3. Ê e S L� � f K 4Lu� T�# S L� [ f K 2� T4e M �� TZ�e

h| l �Z � M N L� + 

AC

AD

AH

AI AJ

AK

AL AM AN

m ACAD = 6.00 cm

m ACAI = 5.00 cm

m ACAJ = 5.00 cm

m ACAK = 3.00 cm

m ACAH = 2.00 cm

m ACAN = 2.40 cm

m ACAM = 2.40 cm

m ACAL = 4.00 cm

 
4. Þ � l ±�� TZ æ · �23eK� l ±�� TZ� � á � � � � � Y + 

 

AC 

AD 

AH 

AI AJ 

AK 

AL AM AN 
m  ACAD  = 6.00 cm 
m  ACAI  = 5.00 cm 
m  ACAJ  = 5.00 cm 
m  ACAK = 3.00 cm 

m  ACAH  = 2.00 cm 
m  ACAN  = 2.40 cm 
m  ACAM  = 2.40 cm 
m  ACAL  = 4.00 cm 

 
 

�Ã y�. I � � 
zh³ ´ 4 u� Te M �� TZ�à zh¿ I  m

,�ehu� T� � � � �� n zhD L � � KÄ � �7 8+ç À o o �. I �

��æ · Q�9`R�0`Y�0`T=6T4¾8T3�� � I  + 

 
1. Ì v I  � Y r 

6 * 4 / 9 = 2…6 
S L� � K 2L T4 

1L T4 � � � � �� T = 2L T3 � � � � �� T 

6 * 2 + 8 * 3 / 9 = 4 
I  rK 3L� K 4L T4� l ±�� f K 2L T4Ý 4L T3+ 
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2. � � � � Y T· �« æ · � yu� T�� TZ+ 

±I S L�� W � � � j k f : 12 

AC

ANAMAL

AK

AJAI

m ACAL = 4.00 cm

m ACAM = 2.40 cm

m ACAN = 2.40 cm

m ACAK = 3.00 cm

m ACAJ = 5.00 cm

m ACAI = 5.00 cm

 
3. A F L� p 1 � 6 � Ê e l ±�S N L� � K 2L T4Ý 4L T3�eh 1�

T4�� TZÝ 2� T3�� TZ�] M N L� �R 2� T3 � TZ� q Tc z

hÝ 6 � æ · �F � Î ñ + 
r s � `t` H L�  

AC

ANAMAL

AK

AJAI

AH

AD

AQ

AR

AT
AU

m ACAL = 4.00 cm

m ACAM = 2.40 cm

m ACAN = 2.40 cm

m ACAK = 3.00 cm

m ACAJ = 5.00 cm

m ACAI = 5.00 cm

m ACAH = 2.00 cmm ACAD = 6.00 cm

m ACAD = 6.00 cm

m AQAC = 6.09 cm

m ACAH = 2.00 cm

m ACAR = 1.97 cm

m ACAT = 2.63 cm m ACAU = 2.31 cm

m ACAT = 2.63 cmm ACAU = 2.31 cm

m ACAX = 3.09 cm m ACAW = 3.99 cm

 

s u `v ẁ L� F L� V x F M y z � N �� i j k � � �� �F �� {

¿ M S p!c N � zh M N L� + 

     
	 . I � � 
23�JN L 
 V � � K 6Lu� Tx� | á  M F � � T

Z�N L� � } KF �u� T�� TZR� TZ f � � Y x�| c N � zhzh

 M N L� � �+ 
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S O P MS O P MS O P MS O P M ����T I C Q U 2 3 � MT I C Q U 2 3 � MT I C Q U 2 3 � MT I C Q U 2 3 � M 5555 
 

�� N L� X 
É Ê �� � �� n zhÔ L � � ��7 ~ �� u� T�eh

�� X $ 
 V � x�N � hu� T: 
 � Î Y +� ��
 � � � � 
23�Ï Â

À | � � � � � Â i � � · l � c �� ��s �¶  �eh�� � $ 
 V � � �

U� � � Ï Â × · � J�7 ~ T+ 

 
 
~ V } K� ¤N LI  �O P � | c z@ D L � � �q ±r 

 
Q�9`R�0`Y�0`T=6T4¾8T3 Q�15`R�9`Y�0`T=6T4¾32T3 

  

 
 

 
 
 
 
 
 
 
 
 
w� � 	 � �� / 7 8�u i Ú S � U ��å * V ; # 1 < �ehÃ y��

� U � � ² � K¨ � ^ � �c � ç À � y
 � �B C �� � zh�� T� � 1 U

��¿ É S L� � �U �Ý} �W �i � ±� Ã LpË r 

 
 
 

B X u r 
1. ~ V KN LF yu� T�wl � �s Ǹ � �� �I  à ~ @ �� �

H � 
 N 3+ 
2. w³ ´ � K �
 V � e M �� � ��f KN L� [ } KF �h� �
� TZ�R� TZ� � Y �ê � � � | c N � zhD L � � �+ 

3. I  ~ V � Kc @ D L � � �� � O P � | Ï Â D L � � + 
4. u� T: � � � � �� n zh�� � 
 N 3�Î V Í � + 
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Q�6`R�3`Y�0`T=8T3r 

 

1 

2 

3 

4 

5 

6 

7 

8 

 
S L� � �U �Ýf : 18+ 
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��������� � � �� � � �� � � �� � � �  

��������V * + W @ X Y Z � [ \ ] ^ _V * + W @ X Y Z � [ \ ] ^ _V * + W @ X Y Z � [ \ ] ^ _V * + W @ X Y Z � [ \ ] ^ _ ���� 
(1) Q�8 , ß 2[Q(Q½1)½(2R¾Y¾T)]¾T/+ 
(2) ò2Q½3ó×Q ≥  4R¾2Y¾2T½T/+ 
(3) �� Y Z c . � 5 � � � 

1. R � � �òQ½3ó×Q÷2 
2. Y � � �òQ½1ó×Q÷2 
3. T � � � � À T� Â i � �  

(4) �� Y Z ß / c . � 5 � � �hì � � �8 � � ±� ¶ nr 
1. R+Y≤òQ½1ó×Q÷2+ 
2. Te� � R`Y � À T� Â i j k ³ ´ + 
3. YK� � �x��� KN u� T�Ru� T�yU : Qy+ 

 
��������̀ a U � b Q R � T c` a U � b Q R � T c` a U � b Q R � T c` a U � b Q R � T c ���� 
(1) � � zh M �I  �� � zh M � � �I  + 
(2) h� � : ) �� � I  �c � É zh � � D L � � �+ 
(3) �u� T��� � � � Ï Â D L � � ��Î V Í � + 

 
6666����O P M d + W � B C DO P M d + W � B C DO P M d + W � B C DO P M d + W � B C D ���� 
(1) � W �� T X � ¤�� � � � Y + 
(2) � � I  ��zh� · � W �� T X � ¤�~ � N T�I  + 
(3) zhç À �� � � Y �Ý�� TZ�i � � I  + 
(4) N L� � } KF �u� T�� TZx� | c N � zhzh M � � �+ 

 
<<<<����S e O P M d + W � B C DS e O P M d + W � B C DS e O P M d + W � B C DS e O P M d + W � B C D ���� 
(1) Ï Â É � J�7 ~ T�i Ç È I  Ï Â h� � �� � N 3+ 

 
EEEE����f g h @ A ` a U i 8 � * +f g h @ A ` a U i 8 � * +f g h @ A ` a U i 8 � * +f g h @ A ` a U i 8 � * + ���� 
(1) ~ V KN LF yu� T�wl � �s `N � �� �I  à ~ @ �� � H � 

N 3+ 
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��������� 	� 	� 	� 	  

    � s � u � �pË 
�zh23 � � � � Ì v � � � ��� c @  M I  �
� ¯ � Ó × · N � µ �B C � � �zhÞ j k 
 � � � * + 
    Ã y�
 � ~ K� X � TU �² � K�� � U � � ¨ � ��� � U �r 1 z
h239 � K( �B C + 
    � � �Ï Â � � �µ � � U� � zhÞ 0 1 � � � + 

  
 





����� 	� 	� 	� 	  

    N L� � �� � � �� M �� � �Í � Ä � �� � �~ � � / Q : { � �
� T ��Q� � � � � / �Ju i ��� Y Z I  � �� � Q : � � ��Ã y


 � 
 � � �U � � �� � ² � K�� � �� � � �I  �� � � � � �à 6 �

� � � Î Î / �!" ¥ & 4 J � 0 1 � � N Lå * x�à á 239 � �å * + 
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1. ������( � � 	 ) 
 � �  
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評 語 

040410高中組數學科 第二名 

魔球陣之研究 

1. 要如何將魔球之解有效並具視覺意味呈現出來即為科展

的挑戰問題。 

2. 作品為去年43屆科展成果推廣延伸。具有研究潛力。 




