
2020年度日本政府(文部科学省)奨学金留学生選考試験 

QUALIFYING EXAMINATION FOR APPLICANTS FOR THE JAPANESE 

GOVERNMENT (MEXT) SCHOLARSHIP 2020 

学科試験  問題 

EXAMINATION QUESTIONS 

(学部留学生) 

UNDERGRADUATE STUDENTS 

化    学 

CHEMISTRY 

注意 ☆試験時間は 60分。 

PLEASE NOTE: THE TEST PERIOD IS 60 MINUTES. 
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,� � 6HOHFW�RQH�FRUUHFW�DQVZHU�DQG�ZULWH�WKH�FRUUHVSRQGLQJ�RSWLRQ�QXPEHU��

�

���� :KLFK�RI�WKH�IROORZLQJ�LRQV�KDV�WKH�VDPH�HOHFWURQ�FRQILJXUDWLRQ�DV�1H�DWRP"�

�

��� � .�� � � � � � ��� � 0J��� � � � ��� � )H��� � � � ��� � &O��

�

���� :KLFK�RI�WKH�IROORZLQJ�PROHFXOHV�KDV�WKH�ORQJHVW�ERQG�GLVWDQFH"�

�
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���� :KLFK�RI�WKH�IROORZLQJ�VXEVWDQFHV�LV�UHJDUGHG�DV�D�PROHFXODU�FU\VWDO�DW�DPELHQW�WHPSHUDWXUH� �

� � � DQG�SUHVVXUH"�

�

��� � VLOLFRQ� � � � � � � � ��� � VRGLXP�FKORULGH� ��� � FDOFLXP� � ��� � LRGLQH�

�

���� :KLFK�RI�WKH�DTXHRXV�VROXWLRQV�RI�WKH�IROORZLQJ�FRPSRXQGV�KDV�WKH�ORZHVW�DFLGLW\"�

�

��� � +)� � � ��� � +&O� � � � ��� � +%U� � � � � � � � ��� � +,�

�

���� :KLFK�RI�WKH�IROORZLQJ�GHVFULSWLRQV�LV�FRUUHFW�IRU�SKRVSKRUXV�DQG�VXOIXU"�

�

� ��� � %RWK�DUH�JURXS����HOHPHQWV��

� ��� � %RWK�KDYH�DOORWURSHV��

� ��� � %RWK�R[LGHV�H[LVW�DV�VROLG�DW�DPELHQW�WHPSHUDWXUH�DQG�SUHVVXUH��

��� � %RWK�R[LGHV�SURGXFH�EDVLF�VROXWLRQV�ZKHQ�GLVVROYHG�LQWR�ZDWHU��

�

1DWLRQDOLW\� � 1R�� �

1DPH�

�3OHDVH� SULQW� IXOO� QDPH�� ZLWK�
XQGHUOLQHG�IDPLO\�QDPH�� 0DUNV�
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� ���� :KLFK�RI�WKH�IROORZLQJ�UHDFWLRQV�LV�DFFRPSDQLHG�E\�WKH�JHQHUDWLRQ�RI�R[\JHQ"�

�

� ��� � %ORZLQJ�IOXRULQH�LQWR�ZDWHU��

��� � $GGLWLRQ�RI�VXOIXULF�DFLG�WR�]LQF�� �

� ��� � $GGLWLRQ�RI�ZDWHU�WR�SRWDVVLXP��

� � � � � � � ��� � $GGLWLRQ�RI�K\GURFKORULF�DFLG�WR�FRSSHU�,,��R[LGH��

�

���� :KLFK�RI�WKH�IROORZLQJ�GHVFULSWLRQV�RQ�LQGXVWULDO�VPHOWLQJ�SURFHVV�LV�QRW�FRUUHFW"�

�

��� � 6RGLXP�LV�REWDLQHG�E\�HOHFWURO\VLV�RI�PROWHQ�VDOW��

��� � $OXPLQXP�LV�H[WUDFWHG�E\�UHGXFLQJ�DOXPLQXP�R[LGH�ZLWK�FKURPLXP��

��� � ,URQ�LV�H[WUDFWHG�E\�UHGXFLQJ�LURQ�R[LGH�ZLWK�FRNH��

��� � %OLVWHU�FRSSHU�LV�SXULILHG�E\�HOHFWURO\VLV�UHILQLQJ��

�
�
�
,,� � *LYH� WKH�DSSURSULDWH�YDOXHV� IRU� �� � D� � �� WR� �� � J� � �� LQ� WKH� IROORZLQJ�VWDWHPHQWV��&DOFXODWH� WKH�

YDOXHV�WR�WZR�VLJQLILFDQW�ILJXUHV�IRU��� � I� � ��DQG��� � J� � ���8VH�WKH�IROORZLQJ�YDOXHV�LI�QHFHVVDU\��ξʹ �����WKH�DWRPLF�ZHLJKW�RI�$X�LV������DQG�WKH�$YRJDGUR�FRQVWDQW�LV�����u������PRO����
�

���� � $PPRQLD� UHDFWV� ZLWK� R[\JHQ� WR� IRUP� QLWULF� R[LGH� DQG� ZDWHU�� 7KH� FKHPLFDO� UHDFWLRQ�

HTXDWLRQ�LV�DV�IROORZV��

� � � � � �1+������ � D� � ��2��o��� � E� � ��12����� � F� � ��+�2��

�

���� � $�IDFH�FHQWHUHG�FXELF�VWUXFWXUH�FRQWDLQV��� � G� � ��DWRPV�LQ�LWV�XQLW�FHOO��,Q�WKH�VWUXFWXUH��RQH�

DWRP�LV�VXUURXQGHG�E\��� � H� � ��QHDUHVW�QHLJKERULQJ�DWRPV��*ROG�FU\VWDOOL]HV�LQ�WKH�IDFH�FHQWHUHG�

FXELF�VWUXFWXUH�XQGHU�DPELHQW�FRQGLWLRQV��7KH�HGJH�OHQJWK�RI�WKH�FXELF�XQLW�FHOO�RI�JROG�LV������

QP��7KH�DWRPLF�UDGLXV�RI�JROG�DWRP�LV��� � I� � ��QP��DQG�WKH�GHQVLW\�RI�FU\VWDOOLQH�JROG�LV��� � J� � ��

J�FP���� �
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,,,� � $QVZHU� WKH� IROORZLQJ� TXHVWLRQV� DERXW� LGHDO� JDV��ZKHUH�3� LV� SUHVVXUH��9� LV� YROXPH� DQG�7� LV�

DEVROXWH�WHPSHUDWXUH��

�

����:KLFK�RI�JUDSKV�(a)�WR�(f)�LQ�WKH�ILJXUH�EHORZ�VKRZV�WKH�UHODWLRQ�EHWZHHQ�3��[�D[LV��DQG�9�
�\�D[LV��IRU�D�IL[HG�DPRXQW�RI�JDV�DW�FRQVWDQW�7�"�

�

����:KLFK�RI�JUDSKV�(a)�WR�(f)�LQ�WKH�ILJXUH�EHORZ�VKRZV�WKH�UHODWLRQ�EHWZHHQ�7��[�D[LV��DQG�3��\�
D[LV��IRU�D�IL[HG�DPRXQW�RI�JDV�DW�FRQVWDQW�9�"�

�

����:KLFK�RI�JUDSKV�(a)�WR�(f)�LQ�WKH�ILJXUH�EHORZ�VKRZV�WKH�UHODWLRQ�EHWZHHQ�3��[�D[LV��DQG�39�7�
�\�D[LV��IRU�D�IL[HG�DPRXQW�RI�JDV"�

�

�

�

�

�

�
����:KHQ�QLWURJHQ�DQG�ZDWHU�ZHUH�DGGHG�LQWR�D�YROXPH�YDULDEOH�UHDFWRU�ZLWK�D�VPRRWK�SLVWRQ�DV�
VKRZQ�LQ�WKH�ILJXUH�EHORZ��WKH�YROXPH�RI�JDV�ZDV�����/�DQG�WKH�WRWDO�SUHVVXUH�ZDV���������3D��
7HPSHUDWXUH�ZDV�NHSW�DW���°&��7KH�VDWXUDWHG�YDSRU�SUHVVXUH�RI�ZDWHU�LV���������3D�DW���°&��
'LVVROXWLRQ�RI�1��JDV�LQ�ZDWHU�LV�QHJOLJLEOH��
�
������&DOFXODWH�WKH�SDUWLDO�SUHVVXUH�RI�QLWURJHQ�WR�WZR�VLJQLILFDQW�ILJXUHV��
�
������ 7KH� SLVWRQ� ZDV� PRYHG� WR� GHFUHDVH� WKH� YROXPH� RI� JDV� WR� ���� /� DW�
FRQVWDQW�WHPSHUDWXUH�RI���°&��&DOFXODWH�WKH�WRWDO�SUHVVXUH�WR�WZR�VLJQLILFDQW�
ILJXUHV��
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,9� )LUVW������PROHV�RI�1��DQG�����PROHV�RI�+��ZHUH�DGGHG�LQWR�D�YROXPH�YDULDEOH�UHDFWRU�ZLWK�D�

VPRRWK�SLVWRQ�DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ��1H[W��WKH�DPPRQLD�V\QWKHVLV�UHDFWLRQ��1��J�����+��J��֎� �1+��J�� � ǻ+�  � Ѹ��� N-�� SURFHHGHG� DW� FRQVWDQW� WHPSHUDWXUH� DQG� FRQVWDQW� SUHVVXUH� LQ� WKH�
SUHVHQFH�RI�D�VROLG�FDWDO\VW��$IWHU�WKH�UHDFWLRQ�UHDFKHG�WR�DQ�HTXLOLEULXP�VWDWH��WKH�PROH�IUDFWLRQ�

RI�1+��ZDV������7KH�YROXPH�RI� WKH�PL[HG�JDV�ZDV�����/�EHIRUH� WKH�

UHDFWLRQ��$OO�JDVHV�FDQ�EH�UHJDUGHG�DV�LGHDO�JDVHV��

�

����&DOFXODWH�WKH�QXPEHU�RI�PROHV�IRU�1���+��DQG�1+��DIWHU�WKH�UHDFWLRQ�

WR�WZR�VLJQLILFDQW�ILJXUHV��

�

����&DOFXODWH�WKH�DPRXQW�RI�KHDW�JHQHUDWHG�E\�WKH�UHDFWLRQ��

�

����&DOFXODWH�WKH�YROXPH�RI�WKH�PL[HG�JDV�DIWHU�WKH�UHDFWLRQ�WR�WZR�VLJQLILFDQW�ILJXUHV��

�

����&DOFXODWH�WKH�HTXLOLEULXP�FRQVWDQW�WR�WZR�VLJQLILFDQW�ILJXUHV��

�

����/LQH�X�LQ�WKH�ILJXUH�RQ�WKH�ULJKW�VKRZV�WKH�WLPH�FRXUVH�
RI� WKH� DPRXQW� RI� 1+�� IRUPDWLRQ�� :KHQ� WKH� UHDFWLRQ�

FRQGLWLRQV�DUH�FKDQJHG�DV�EHORZ��ZKLFK�RI�OLQHV�A�±�E�
ZLOO�EH�REWDLQHG��LI�

� � � � � ���D�FDWDO\VW�ZLWK�KLJKHU�DFWLYLW\�LV�DGGHG�� �

� � � � � ���WKH�WHPSHUDWXUH�LV�UDLVHG��

�

����7KH�ILJXUH�RQ�WKH�ULJKW�VKRZV�WKH�WLPH�FRXUVH�RI�WKH�

DSSDUHQW�UDWH�RI�1+��IRUPDWLRQ�XQGHU�WKH�VDPH�UHDFWLRQ�

FRQGLWLRQV�WKDW�JLYH�/LQH�X�DERYH��:KLFK�RI�OLQHV�F±I�LV�
FRUUHFW"� �
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9� � $QVZHU�WKH�IROORZLQJ�TXHVWLRQV�DERXW�RUJDQLF�FRPSRXQGV��8VH�WKH�IROORZLQJ�YDOXHV�LI�QHFHVVDU\��

WKH�DWRPLF�ZHLJKWV�RI�&��2��DQG�+�DUH�������������DQG�������UHVSHFWLYHO\��

�

7KHUH�LV�FRPSRXQG�A��ZKLFK�LV�PDGH�XS�RI�FDUERQ��K\GURJHQ��DQG�R[\JHQ�DWRPV��:KHQ������PJ�RI�

FRPSRXQG�A�ZDV�FRPEXVWHG�FRPSOHWHO\�ZLWK�GU\�R[\JHQ������PJ�RI�&2��DQG������PJ�RI�+�2�ZHUH�

REWDLQHG�� $� FRPSOHWH� K\GURO\VLV� RI� FRPSRXQG�A� JDYH� FRPSRXQGV�B� DQG�C� DW� D� ����PRODU� UDWLR��

&RPSRXQG�B�UHDFWHG�ZLWK�VRGLXP�WR�JLYH�K\GURJHQ�JDV��:KHQ�FRPSRXQG�B�ZDV�R[LGL]HG��FRPSRXQG�

D��ZKLFK�JLYHV�D�SRVLWLYH�7ROOHQV¶�WHVW��VLOYHU�PLUURU�WHVW���ZDV�IRUPHG��)XUWKHU�R[LGDWLRQ�RI�FRPSRXQG�

D�SURGXFHG�FRPSRXQG�E��(DFK�RI�FRPSRXQGV�B�DQG�E�SURGXFHG�D�\HOORZ�SUHFLSLWDWH�E\�WKH�WUHDWPHQW�

ZLWK�,��DQG�1D2+DT��&RPSRXQG�C�LV�WKH�VWDUWLQJ�PDWHULDO�IRU�Q\ORQ������

�

����:ULWH�WKH�DSSURSULDWH�YDOXHV�IRU�[��\��DQG�]�LQ�WKH�PROHFXODU�IRUPXOD�&[+\2]�RI�FRPSRXQG�A��
7KH�PROHFXODU�ZHLJKW�RI�FRPSRXQG�$�GRHV�QRW�H[FHHG������

�

����&KRVH�WKH�DSSURSULDWH�VWUXFWXUDO�IRUPXODV�IRU�FRPSRXQGV�%��&��'��DQG�(�IURP�RSWLRQV����WR�

�����

�

�
�

�

����&RPSRXQG�F��ZKLFK�KDV�QLWURJHQ�DWRP�V���LV�XVHG�DV�DQRWKHU�VWDUWLQJ�PDWHULDO�ZLWK�FRPSRXQG�

C� IRU� WKH�V\QWKHVLV�RI�Q\ORQ������:ULWH� WKH�DSSURSULDWH�YDOXHV� IRU�D��E��DQG�F� LQ� WKH�PROHFXODU�

IRUPXOD�&D+E1F�RI�&RPSRXQG�F��
�
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9,� � $QVZHU� WKH� IROORZLQJ� TXHVWLRQV� DERXW� SRO\PHUV��8VH� WKH� IROORZLQJ� YDOXHV� LI� QHFHVVDU\�� WKH�

DWRPLF�ZHLJKWV�RI�&��2��DQG�+�DUH�������������DQG�������UHVSHFWLYHO\��

�

���� &KRRVH� WKH� DSSURSULDWH� VWUXFWXUDO� IRUPXODV� IRU� FRQVWLWXHQW� PRQRPHU� XQLWV� RI� V\QWKHWLF�

SRO\PHUV�D��WR�F��IURP�RSWLRQV����WR������

�

� D�� � 3RO\VW\UHQH� � � E�� � 3RO\YLQ\O�FKORULGH� � � F�� � 3RO\SURS\OHQH�

�

�
�

���� &KRRVH� WKH� DSSURSULDWH� VWUXFWXUDO� IRUPXODV� IRU� WKH� WZR� FRQVWLWXHQW� PRQRPHU� XQLWV� RI�

SRO\HWK\OHQH�WHUHSKWKDODWH�IURP�RSWLRQV����WR�����WKDW�DUH�VKRZQ�LQ�TXHVWLRQ������

�

����)RU�D�SRO\HWK\OHQH�WHUHSKWKDODWH�ZLWK�DQ�DYHUDJH�PROHFXODU�ZHLJKW�RI�����������FDOFXODWH�WKH�

DYHUDJH�GHJUHHV�RI�SRO\PHUL]DWLRQ�WR�WKUHH�VLJQLILFDQW�ILJXUHV��

�

���� +RZ�PDQ\�PROHFXOHV� RI� JOXFRVH� �&�+��2��� UHDFW� LQ� D� GHK\GUDWLRQ� UHDFWLRQ� WR� SURGXFH� D�

PROHFXOH� RI� DP\ORVH� ZLWK� D� PROHFXODU� ZHLJKW� RI� ��������"� &DOFXODWH� WKH� YDOXH� WR� WKUHH�

VLJQLILFDQW�ILJXUHV��

�

����,RGLQH�WHVW�LV�SRVLWLYH�IRU�DP\ORVH��EXW�LV�QHJDWLYH�IRU�FHOOXORVH��&KRVH�WKH�DSSURSULDWH�UHDVRQ�

IRU�WKLV�GLIIHUHQFH�IURP�RSWLRQV����WR�����

� ��� � &HOOXORVH�KDV�D�KHOLFDO�VWUXFWXUH��ZKLOH�DP\ORVH�GRHV�QRW��

� ��� � $P\ORVH�KDV�D�KHOLFDO�VWUXFWXUH��ZKLOH�FHOOXORVH�GRHV�QRW��

� ��� � $P\ORVH�LV�VWDEOH��ZKLOH�FHOOXORVH�LV�QRW��

� ��� � &HOOXORVH�LV�VWDEOH��ZKLOH�DP\ORVH�LV�QRW��
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