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100%<D �U L �'C�cU. 100%>'����'��.5678'����'349��HD

:;<+=;>100 mm p�+E�9FG�6J�+E�.�2.9°JOPI7(1)L(2)' Ca¡lO

wC7 

(1) 8'012R D�U L�U9¡lOwC7 

(2) 8'012'34'QE9VWOwC7¡la¢6YZ[\]^qOwC7~¡'-daRef

9gh68J7£IL_`'-da]ef9gh68J<�+EJ��+Ea�CDRefR�
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¦ D�J L�'§1�.�v'012.567r'012 2 g93UHD 10 mL'34JHI7r'

34a�CD:; 200 mm 'mnp�+E9FGHIJ8KL+2.0°9¨HI7I©HL8'012

' L�'��+ER
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 = +50°p567ª`'YZ[\]^S8J7 

(1) 8'012'+��E9VWOwC7!

(2) D�J L�'§1�9VWOwC7!

!

«! ¬; 600 nm'­®¬a�CD¯°' Ca¡lOwC7 

(1) ¬; 600 nm'­®¬'±²-L¬-L+'³´)µ¶9¡lOwC7·¤OT¸'G-9¹BHO

wC7º»`'+¼ c = 3.0 " 108 ms-1L½��¾G- h = 6.63 " 10-34 JsL¿ÀÁ ! = 3.14  

(2) ±²-L¬-L+'³´)µ¶'efa�CD¡lOwC7 

(3) ¬; 600 nm'­®¬'ÂÃ<ÄÅ>9¡lOwC7 

(4) ¬;600 nm'­®¬'*Æ9ÇqÈ8�2sbÉJHDÊ]Ë¤O]'9¯°'ÌÍÎaÏeUTÌ

ÐOwC7 

 a) ÑÒ+'ÓÔ! b) ­zÕÖ! c) yz±²! d) yz'×Ø! e) ÙÚÛ�'ÜØ 

(5) Ý'Þß9¬;';CàáUT¡lOwC7 

(6) âã+päå¬;';C+aæçHI+pLâã+èé¬;';C+'ÄÅ<­®¬'ÂÃ>9¡

lOwC7 

(7) âã+päå¬;'êC+aæçHI+pLâã+èé¬;'êC+'ÄÅ<­®¬'ÂÃ>9¡

lOwC7 

 

?$! ¯°'012aë�6 Ca¡lOwC7Oì+�íîOyz'ï1Läð'³ñ�òóô¶'o

9õöHDC6]'J�67 

 a) ÷�ø�! ! b) �ùúû�! ! c) ü)ý¶Ú! ! d) þÿ�)����! ! e) !"� 

 f) "#þ�$�! ! g) û%û�! ! h) û¾&'()�! ! i) *+,-. 

</0_9g1�68J> 

(1) 012 aÏi'á2L34âã56a*Æ7<89*Æ9:á]'>9ö�6]'R;cU7 

(2) 012 aÏi'á2L�+î9¨�]'R;cU7 

(3) 012 aÏi'á2L¿<ßî (CD) 9¨�]'R;cU7 

!

??! ¯°'y+=aBCTc6+>9¡lOwC7 

(1) âã*++E=  (2) 34*++E= 

(3) ¿?+<ßî(CD)y+=  (4) ö@012'�+EFGaÊ]ABwc6+> 

(5) Bz*++E= 
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!"#$ (No. 2)  

?"! °1'yC=aë�6 D?EFD"Ea¡lOwC7 

(1) ¯°'yC=aBCTc6­®¬'ÄÅ9¡lOwC7 

(2) °1'yC=9BCTc6­®¬';C]'UTGaHIOwC7 

(3) JKLM'NOaBC68J.pq6yC=9¯°UTÌÐOwC<P-×¡â>7 

(a) âã*++E= 

(b) QR{yC= (TG) 

(c) S4y+= 

(d) �+yÑy+= 

(e) ¨TQyC= (DTA) 

(f) ¿?+<ßî(CD)y+= 

(g) 34*++E= 

(h) �ô�y+= 

(j) XUJK/0~C 

(k) VW XU= 

(m) Bz*++E= 

(n) X+y+= 

 

!

?j! ¯°'VW YU×Z[aë�6 Ca¡lOwC7!

 

(1) AJJK\.]^JKR B, C, D'á2;cU7 

(2) AJ C'èáOJK.p68J9_JCáU7 

(3) D'èáO×Z[9_JCáU7 

(4) A~D'`pJKpOC]'R;cU7 
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?`! ¯°'ûab.c)ûbdeä}f2<CaC2O4•H2O>'QyC=aë�6 Ca¡lOwC7Oì

ûab.c)ûbdeä}f2'QyCpÈ8�ÜgRQyCù¶h'°a¨�iép567!

 

(1) QR{FG= (TG) 'jk<lçFG�62s{>'efR_U7mnOef9ä�¡lOwC7 

(2) ¨TQFG= (DTA) 'jk<lçFG�62s{>'efR_U7mnOef9ä�¡lOwC7 

(3) 174.26 °Cp DTAoU'°pq'Û¶¾R*QUqQU7 

(4) 174.26 °Cp DTAoU'°pq'Û¶¾RL_atr�6Û¶¾U7 

(5) 488.93 °Cp TGoUa-19.622%'st.oTcDC6BuR_U7 

(6) TGoU' a'�v'VW XU×Z[J c'�v'VW XU×Z[Räw�6U7 

(7) TGoU' aJ c'�v'JK9JKLMJxPDèCU7 

(8) ¨TyzQ{FG= (DSC) 'jk<lçFG�62s{>R_U7efJ{�D¡lOwC7 

(9) ¨TyzQ{FG= (DSC) 'jk<lçFG�62s{>R"GL"HL"S';cU7 

 

?/! °1'yC=aë�6 Ca¡lOwC7 

(1) ¯°'+�|bÉR;'èáO2s|¤uaèPDÇqÈ8wc6U¡lOwC7 

(a) 34*Æ<34+'*Æ'8J> 

(b) ¿?+<ßî<CDL¿<ßîJ]Cá> 

(c) S4*Æ<S4+'*Æ'8J> 

(d) âã*Æ<âã+'*Æ'8J> 

(e) X+q+ 

(f) �+E 

(g) �ô�ÑÒ 

(h) XU×Z 

(j) �+yÑ 

(k) "�+! ! ! ! (m)  Ù®}~� 

(2) �ô�ÑÒpOCÑÒ'ÄÅ9¡lOwC7 

(3) XU×Z.Èq6IW'mn_9¡lOwC7 

(4) (1)'ÌÍÎ'á2L�äå;C¬;'­®¬pÈq6bÉ�R;cU 

(5) (1)'ÌÍÎ'á2L�äåêC¬;'­®¬pÈq6bÉ�R;cU7! ! !  <¸�a�S> 
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!"#$ (No. 3)  

!"! #$%&'()*+,-./012!34253-6789:; 

(6) <')=>?=@?AB@CD/0EF=)GHIJKL:MNO; 

 (i) 300 nm (ii) 600 cm-1 (iii) 150 MHz 

 

!P! QR*+,-./0<')1:-6789:; 

(1) *STUVWKX)YZC[%89:; 

(2) \]WKX)YZC[%89:; 

(3) ES^_,-`0QR*+,abca%0d)L<')efghO#i@j6k&; 

 a) lmnInoUV b) nIpqrUV#nIsrUV& c) nIpnoUV d) tu*S 

 e) tulmnI*S c) lmnIqrUV 

(4) vVwXQxyz*S)`e8{|}*S)QR*+-~�9h0QR*+,L�O;i@�0�

�L���6789:; 

(5) q��V#

O

&)*STUVWKX)���C�%89:;�D��-.��8:ES�`�*

S)E�-�:�d��/0��; 

(6) '()*S�) m/z�m�z�*SR-�:��h�h6789: 

 a) H3C
� b) 

O
 c) 

N NH3

 

 

!�! <')��  3¡¢3-./0<')1:-6789:; 

 a) £¤¥¦E§! ! b) vV¨©ªVlV«! ! c) t¬­®lV«! ! d) ¯�°±²lV« 

 e) ³�´VlV«! ! f) Xµ§#¶& 

(1) ·()��Lg)*+,a�:Nh0��O6789:; 

(2)  3¡¢3)��¸¹/0EF=L�O;�h�h-�:�6789:; 

(3) ·()��)ef�lV«º-�:Nh0»¼)�½-`¾�¿À9h0=>¸Á80��L�O;

 3¡¢3ONÂ�89:; 

(4) ¹�=>¸¯�°±²lV«)`e-80©ÃX�IC�©ÃX�I�:eO; 

(5) (4))`e8©ÃX�I�80��LghO; 3¡¢3ONÂ�89:; 

(6) <')ÄÅCdf:0��¸a%0*�,C6789:#i@j6k&; 

 (i) Æl©! ! (ii) ÇÈÉÊ! ! (iii) ¤Ë! ! (iv) KBr! !  

 


