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!

=ñ! %�7Bô?`oÃÄ«C¦S7Pvs\Qñ~djQ!

UP!�­«hK��!

WP!g«ø��«hº!

ZP!h����!

]P!8<¯O«Ú��!
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!
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a � 
b ç� 
c §è 
d l Jo-1lm 
e l DNAlm 

 
$!¸ïC¿zSj�7å7½º?`oÔU���s�7Pvs\Q6 

a é 
b �� 
c �� 
d Ç:<Ç5 
e ÖXÇ:ÉÚL5 

!
7!��i`j§N�FG\�EôC=>y�y7ZUxp;yY¬[wxNkTJsjQ�s

Pv7�\Q6 

a ê© 1.002L��ýë!Lì§ýí! 
b ê© 1.018L��ýí!Lì§ý7! 
c ê© 1.023L��ýî!Lì§ýî! 
d ê© 1.010L��ý7î!Lì§ý7î! 
e ê© 1.015L��ý$î!Lì§ýñî! 

 
`!wÔJs��þ4ÚÙPvs\Q6 

a PTïb 
b IgE¦ð 
c FDP�Ö 
d aPTTïb 
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a OØ�µ/ 
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c O5r:��Ø/ 
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!

!
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¨:P|�ySQ�þæBÑ§�æBÑ§ù Ý>>=�þL�§� á<õõQ§×»7�æ

BÑ�Å?!úõPõôûÜ=>Íý�¾ õP<�üEPEE!LýJ6:ÈÚ«8OXµ5 ÷÷PE�@=>Íý�

¾ ôP÷÷üEP�÷!LýJ8OX��5 <P�÷Û@=]Íý�¾ õPÝ<ü÷P<<!Q!

Bôp(N©Ry�þPvs\Q$~djQ!

U!l¡úuê<9��ªÚºlm!

W!l �Å?ðèmlm!

Z!§×8OXYX/:5!

]!÷e�� Û�!

a!¡úu ÷ôEX þy�!

!

!

=> Ý! Fâ*+=>! !

!

ÿg«�}!�¸ïN]So¦:5§�7½º?y�7Pvs\Q$~��jý>"

;6! 
! ! ! !  
a. V5«.�«Ú�� 
b. jKÒÄ¸þyn& 
c. Õ�7.<�µÖ¡#$ 
d. f«ÇÙ�5 D#$ 
e. ��%!#$ 
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解答と解説 
!

!

=> ÷! '()*+=>! 66!

@&! Uø!]!

@AÑ��P��%«7H6²/)'�ZB�QH6²/:ìN E=á;7FG}8T

iúy`L8TPHe�ZII[�QH6²/)'7=�NbSCQ¨C�Ö[�j

�CQ.HiÉ[Q¬®¯Ú�ý9ACBbcÎ!PLCQÀ7.(LH6²/7.

(1)*7i|��Q�jFG}ZB�NU\\���LH6²/PåI`oSySQ

��úZPB�C¦;7H6²/)'�C+�s�Q,-}8TPúy¤�L²¨7

dHUySL�jCQ*,7,HUySj�L-NH6²/3.°³�iga`oS

�?`oU���ZZB�?���s�Q!

U H6²/)'�ZPCQ\�@^Js�§�7�/P\O�CYCVÄyYV²

i�[�Q0NLH6²/3.°³�ZPL/²i�[�Q!

W XTP´µ/73.7§N1\s�TZLXT7Y=P´µ/)'�yvZ|��Q

H6²/)'�7ÔgNP XTPY=¤�ß`ä�2[�Q!

Z XXT7[(«�\P¬¶d ·¸�Le�hÉ²3�4A�yvZ|��QH6

²/)'�7ÔgNPLXXT7H6²/ó�MXXQRCVs�j�LXXQ? XXT7h

6²/ó�MXX�R756C07`;¿�N�\i|�L<¿�NP�\CyÄy�

84«�\i|��Q!

] ��%«7H6²/)'�7^_`7ÃÄ«Pöþ�ñÎ?79:CB�Qp;I

NH6²/)'�7òo<=PL)¬��ú^¢uäöL@A^¢u7öL¬°

³^¢u$ö�*?>�soS�Q!

a!!!H6²/)'Nw�E;�ú7B�H6²/)'�ý¦;7H6²/)'�ýÔ

¦§�/; <Põ>=s!��!?���s�!PL­�7?]Ywu°÷yj�H6

²/� ?7»ÏZB�QÃ?IÎ}NK?i�xQp�L��%«7H6²/

)'�7ÔgNP¬ONK?7»ÏNPy��Lp;INP@©N�^A�i]

MySý¦;7H6²/)'�ZPôö�*N¬Ýki­»[�M?C�Sj�!L

9:1@A1q¼syv7E;�úC^¢`j§NK?7»ÏiEô[�Q�N

%��7wxy¦óïN¹[�H6²/� ?7B?}`C�PLòo ÷õDÂ;

?àAN¦SýEF7�ûü7òoZ79:!Qj¥`LC¬ÊÄCyì`oS

���7wuP°÷ZB�j�L¬ÊÄCyì[�­NK?i�xM?CÌ�s

�!

!

^>ï! ��! ���p!

!

!

=> ô! d7)*+=>! 66!

K@ÑZ!

@A!

! pGehHN ô�EZ> H7­Ë`j°±I7JK«z#C|��s�Q*eNhJ

y�LC|��s�Q­À\��d[�ñªNPM_SÎCBYLNOiIó[�Q

z#*PLW¸�}PÍZL°�äSyKPCB�QõwXXZxXXX37æBZB�Q»
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!

^>ï! ��î! RSTp!

!

!

=> E! ;<)*+=>! 66!

K@! = ÷! Z!

K@! = ô! Z!

U@AV!

%��Ph����M�Q�RZB�Q�Q�PLh�N8Úr¬(Ù56Í¼¸CWG`L

;<=>i�[�·¸ZL<c«L1ö«ý§�·¸yv!L�­«N�cJs�Q

�­« �Q�Póù �Q�7� ïõÎiX�LCöLYZ�Ø(Xr¬Ú3¯XµÚÄ®º

`ýÓ[wÛÅ\!N¹[�E]lmýl Ó[wÛÅ\ lm!C�4IN|��sLzº?Ëù

[�?���soS�Q?JÛ�ZØ�(ÆX57ÅÍ7æBMZ�U^_!�U`�Û@Ri|��Q

¿ãÖh����P%·¸N��IZLa�oZ*o7ùbiIó[����C��

s�Q� ôõDPE_c@[�CL;<¿ÀiDj[ÔgNPL³�deìZp�³h

��ý�J ¿ìN ÷£ �õõw÷õõõ>Õ7»�_³ÕZ��i±Y²`Lgf ÷õwôõÕè

S�!i�xQCöL��IN Ó[wÛÅ\ <rÆÅìgNw�TjyF½C��soS

�Q!

!

^>ï! ��î! hijk!

!

!

=> <! A�*+=>! !

= ÷! K@! U? ]! 6!

@AÑ! �÷jD�ÑP[(lm�}=>�ýUsta��n�s!B�SP�«�9(XÚ

o�?æ©¢ºZB�Ú�li­�Np�`sqir®sKsiÿtJ¤oÀiu[

wxylmi?�?¿­Js�ÚÉ«v�Æ���yv7V5«v�sloK\Kÿ

d�sw<ê�vºyvZ|��M?C�SÚ^ ¿�%&ZPKC�«x7lm?

y� ÙµÚs¡úuÊÄY=�ZP5\yqr��Ñi|��Ú!

!

= ô! K@! y! 66!

@AÑ! ¸ï7�hP¤:ZB�Cs�iBj?D7D�¤�¤ée7®:P&A�

:,ZB�Ú*£N±Y²`oU÷SCsñ£7:cP°þIZB�7CA�:7�

�ZB�ÚM7emPHu¤A�7Ö§:ìZs4<Ø6Ú¡Pz$?z7ZB�Ú

%�P­$b�þN{Y�iByC�¬+i�ñjj�s�eH|C¿Àiðñoz

$z77A�}Cu\N¾ss�úC^�wxNyWj?���s�ÚA�:7Cp

deÿPloK\Kÿ7-<NØºÆ5ZB�Ú@â¾:!PL-3¤:7F½ÿs

·FÅ¸é<p5¹!P~½zý��÷�¤6²º!7F½ÿs0'(7¬è7B�

-<�Ö¡´l!P�¤:7wxÿs�w?�÷»=÷¼ðèm¬6!ý6:'Ù5c!P�

¤:7F½ÿZB�Ú!

!

^>ï! ��î! S%�p!

!
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!

=> �! §�+=>! 66!

K@! Uø!]!

!

DE§ÎZ�7#IC4S \ÍO�a�!ZaÍÍ i|��Qóù � 5�«�§z!MQ�ÕR!ª«

3Nbx¦-<�Ö¡§�Nw�jV¿À?���Q!

Q�Õ ?P26XÖO<�N�[� ÒQ>UÛ!�!Í_>�ÒOt�O��Z!`��Qs!t_�aÙ!M?�ÕØwÙR7

Ç»NwY�D�MJs�DE« �:5P�7{r«·¸ZB�Qª®y�^i?�

ª«3L:5P{3L�gy�^i?�g«3LÄ[]Y3N�ñ�s�Q!

ª«3ZPË§�Æ§hÏíPKA7M?C�SCL�§�íPKA\�í�Ì�Z

de[�Q�7dN�7¼s2cL�%C�`Ä�/ú7 \ÍO�a�!ZaÍÍyv7��I

yISi�[� Q�Õ5�C`÷`÷^¢[�Q!

!

U!!§× Õ¼?7�ÖPª«3 Q�Õ7 ÝõÎN|��s�QQ�Õ5�7zri��[�Q!

Z!!Q�Õ5�\��ôJs� ��?!�aÍUta]!��Ota�ÛNw�?���s�¦-<�Ö¡§

�Pª«37 <õÎZ|��sL¦;FÊÄ¿ÀÆjV¿ÀibS¬�`º?y�M?

U�SQ!

]!!Q�Õ¸ï7³o7§×Nl ?�ÕØwÙlmC��Js�Q�sNt�CàANySÔ

gCB�7ZgjiR[�Q�`L¿i~ñyS?SñyS7PLl ?�ÕØwÙlmÚ

«7DE« �5�:5P{C³o Q�ÕZPySM?ZB�QQ�Õ?Bô[�NP{r

5�dNÖO<� ¼NQ7pÉ(XÚ;<ylc2ci��`yñs÷y�ySQ!

Wø!a!!P�­«Aç{Z|��æBQAç{ZP���Ú«LKA��YX/:57

yìLAçdI¸5�7deL�ô�(XYX/:57�ÖL�§LFÊÄ¿ÀL¦

-<�Ö¡§��ic�Q!

!

^>ï! ��! H�! �!

!

!

=> á! .2<ÜÚ1:ÖØ�+=>! !

= 1! 1) 6! K@Ñe!  2) 6! K@Ñc!  3) 6! K@Ña! 4) 6K@Ñd! 5) 6K
@Ñd, e 
@A 
ñ!��C�I��7�£iÞ�³�«®: Ø6Ú4�ZB�M?i�@[�M?

Pè"ZB�QM7·¸7BôP 11 ��\�y�.Æ:-:ÖØ��Á7Bô�¾
N�zSo��s�CLü=�7dZUW?U»oyU7P·¸�4;C¦Sl

DNAlmZB�Q 
$!�7åP��C�£[�?DN^¢[�Q67ü=�7U7C�dN^¢`oU

å?Py�ySQ�jL��`]ÄjD�ðCB�U7?`o�ê©PéNÔUHD

ÄO iðñ�M?ZB�Q�ê©PF7¡Gt¥ñZPyÄ�é7O iHDÄð

ñ�[QÅ¢N^�\UUs�¤KwQ 
7!��þZ©RyM?P�7�70ÃC·¸i��`oS�\vx\7EôZB�Q

FâP�i¬�?DNàAN¡G`jYàANîR`jY[�ti�`oS�QM7

¡GtÆîRt7]�ZìÕ]i�±ZD�M?Ny�QVT7)YÇÚZUÕ�i

?��®`Ä£i\SoUßÕZ`C[�M?7yS7PM7¡Gt7]�ZB�Q
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õWo��þZ©RyM?P�-�C¤Z�7�C?�soS�\vx\i���

½&([�M?ZB�Q��\Nê© 1.002 ?Sx7Pð©¥xýê©!ýàA!N
hJSQ���NË`o¦�«Ny�ÃÄ«CB�Q 
`!zS\�l:5§¸lm7�£C���s�7Z&�P aPTT7ïb?y�Q§
¼¨´C�£[�NU\\��� aPTT Cïf�yKo§�C[�YNÄÄyY�
xZ[\�L?oU0AIZ=>C¬YÆ[S?MäZ[Q 
ä!E]��·¸Zçè[�ÿ¼P·FÅ¸� XO«?��©nÿZ[QOycN

OØ�µ/Pg«Aç«�§zýCML!LrÊ)4<rÊ.»omÚ«ª«:5P«
�§zýPhîALL!LU`ÄPd7ãþ¸{rýGIST!ZçèJs�ÿ¼Z[Q 
 
^>ï! �î! ª«×ö 
 
= 2! 6 
K@ c, e!
@A 

a§×­¬ßò�L­üýL­»�?U4Ai|�ySQ!

b¸ïP÷L­L�®L¯eLH°�7Cm­eN­:Æ­7M�÷Yih��Q­

:Æ­7M�÷YPp;IN��¹±«ZB�Qª­�7M?C�ÄL`÷`÷­

�$i�(ZD�Q�NP�;\~²ª«N»©�M?UB�Q!

­NP¨:CBYLBôCVs�?Ë%7F6n&C^¢[�M?UB�Q­ty

ìPySCL­:7j�­t �67³�P>`SQ 

c�¤6²ºiga[�*;P 10-50%?9:JsoS�Q!

d:ÖØ6O«º`Æl�lmP¨A�^JsySQ 

e:ÖØ�«�­­:�P �õ7�ì7öó´NPµy·¸ZLH�íP áõ 7��

M¦óïRN­�[�QÕ«Pe«Nêjo� ô ¶*;C¦SQùbINP�ùN�

ÄL·ùÆi¸ùNöySQ!

!

¹¤�º!

Bird �Nw�Bô�¾iT[Q�õ 7��7¸ïC��¹±«7­:�jP­7M�

÷YiCm­Nh�L�úC ô\����Ä?DL:ÖØ�«�­­:�i+xQÇ

�Bô?`oËùLÛJ� C»\~Q¼S[jD·¸?`oLË%:ÖØ��7Ë%·

¸LÇ»�Lz«{ryvCB�Q!

!

:ÖØ�«�­­:�7Bô�¾!MBird�R!

ñ!�­7½:�jPM�÷Y!

$!­� ô¥þ�*N�úC¡ó! ! !

7!ESR 40 mm/h��!

`!Ï7M�÷YýHeL­¡¾L¯¾!7}�C ÷�þ��!

ä!á� 7��!

Ý!m©�ö�jPx~úS! !

¿!���®7¨:!

6�� 7��d 3����L�jP��7 1����]wf~�I1z�IN�¤6
²74Ai|�jÔg!
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ÿ¼½87CpdeP� XO«!ZB�Qö]7'2«µ¶X5M�í÷�>@=$RN[

cÆ\N�Ï[�Q�ú7áÀCí¥þ�*Nc�syS?DP6·¸i+�yñs

÷y�ySQ 
 

^>ï! z{��! HÁRU` 
!

!

=> à! *�ôV5+=>! 66!

K@ WLa!

@A!

�öuN¡úuÊÄY=�iÉ`j��ZL»Usa]O�z�jP�:«¡úuº7¼S

Bôi=x=>Q�:«¡úuºPLg«¡úuºýÝ%z!�jPc@ »Usa]O�z

CB�¸ïNLp^«NÂÃ«7¡úuÊÄY=C�M�zSZL�öuNø­[�Q

l¡úuê<9��ªÚºlmýl ���lm!?§×8OXYX/:5PLvO�7

·¸ZU�Ö`x�7ZL¼SNP»\jySQ÷e Û�U»\jySQ»Usa]O�zZ

PLl �Å?ðèmlmC� ïõDNÚ«ZL¡úu ÷ôEX þy�PY=[�Q�:«¡ú

uºZPL½Ä?`ol �Å?ðèmlmP�«ZL¡úu ÷ôEX þy�PùÅÆDZB

�Q�76÷e-)Ú«')ÚSTUNw�¡úu*7§�7A�U�èZL»Usa]O�

zZP§�PdeL�:«¡úuºZPyì[�Q!

!

^>ï! "Å! bhÇpÈ!

!

!

=> Ý! Fâ*+=>! 6!

K@Ña,d 
@AÑ 
aÉLV5«.�«Ú��P5�*�Ê:57«»ideJ¤¦:5§�iDj[Q 
bÊL:5þy]PL��þy]?H�o4ÄK�Ë[�QjKÒÄ¸þyn&P¦
:5§�7©RyF½KNZB�Q 
cÊLMsP:57Ëã<FiÌÀ[�Q\~o¦:5§�7F½ÿ?`o*èJs
oSjCL!�¸ïZPb}çèNw�m*m7.<�µÖ¡WGCB�j�L¢£

P½ÄçèÍÎZB�QpÿyvNUÞ�soS�7ZgjCQRZB�Q 
dÉLVD P:57Ëã<FideJ¤�Q!�¸ïZP�d:5ÏÐCdÆ¤yS
7ZL�AïwY¦:5§�CÑ�?y�Q 
eÊ! ��%!PËã:5<FN¹`oPß`ä©nIN¬è[�Q 
 
^>ï! ��î! 'SÒÓ!

!
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あとがき 
 
! EFGH*+¨u 8�Ôi]Õñ`�[QtöPÖ×7wxyTZØ¬¼7�OC
ö`¬§Z[CLIJKP\�YyÄ¾¿N]^_`7M??�S�[QWÙ7MV

PLÌ`]YNÚsj$NEFGH7F6ÔiÛWjU7Z[QEFGH7�N5P

�P¶Äo7f7f`oSoLIÜ[�7U¿}OSSZ[QJoLEFGH7 1ö
�7��G7IJKU¢ÝZTbci?YL�mU¬U:r2&��`oD�`jQ

GÅZB�?SxM?NUÞsoDoLGHIN��NûO2KZS�[Q 
! t�U9+C¬ó`j9:3;<=>?@Aißà`�`jQGÅÅ���734

Nïð»\ooÄ¥JSQ 
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