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a�bdccfehgjikehl!monpl�crq�ikl!cJnpehsjmkl!crcfltq�sjmonpl!cJnubdvfwdm+xkvfl1yjl!z�l!monfld{Rl!m|bd}kvfs�~Ae�z�bd�^b�z�l�m�nfl�ikm^b�crq�e�mkq�s��h��mkl!bdc!�

�e�l!z�}Rsk���d�.z�e�m�i�npsdc!�

��� U���]��Y�RZI� � ������}kikmonpsdcu�
��mk�kehq�b�cPe���bdcHcPe�gji�e�l!monfl!c=z�bdgjm�ehnpi��kl!c	�Y��cPe�q�b�c	nfe�l�mkl!m q!bdvpw�q�npl�v=l�cfq�b��¡bdvrs�yjl�q�nfsjvfe�bd�¢� � bo�=£$bdz�}Rs�¤¥��¦�q1§
npvPe�q!s�{ � x��$��monpl�mkcfeh�^bd�+�kltq!sjvPvfehl!monpltl!�h¦!q1npvfehq�b�{ � q��	¨¥vPl!cfeh©jmª{ � ���£$bd��sdv!{ � l_�¬«�ehcfq!sdcfe��kbd�ª�
��� U���]��Y�RZ�N� ���®��}ki�m�nfsjcu�
a�b�}�vfl!cPe�©jm-�kl���bde�vPl�l!m-l��"e�monpl�vfe�sdv¬�kltikm^b.}Rsjz�}^b¯�kltbdgjikbr°fbdx±sdmksjcpb.l�crehgji^bd�²{Az�b�³jsjv¬s�z�l!m�sjv	b¯�¡b
}kvfl�cfeh©jm´bµnpz�sjcP�Y¦�vfe�q!b��k¶rbd·�sjm^b¯npi+vfl�cf}kikl�cPnpb��
��� U���]��Y�RZ�¸N� ���®��}ki�m�nfsjcu�
¤¥m ikm }kvPsAq�l!cPs�npl�vfz�sA�kehm^wdz�e�q�s.q!sjz�}k��l�°Ps���b�}kvPl!cPe�©jm|�kl!�/cfehcPnpl�z�b��kl!}Rl!m��kl¯�kl��/ydsj��ikz�l!m+³+�¡b.npl!z.§
}±l�vpb�nfikvpb�cfl�gj¹km���b�l�q!i^bdq�e�©jm�º/»¢¼¥½f¾=¿¥ÀÂÁ_ÃjÄj¼'ÅÇÆA½®Èµ¾Äj¼�É"Ê|ËjË�¾rÉÌ¼�ÍL�ksjmk��l=cflri�nfe���eh·�bdm�ikm�e��^bd��l!c¬��l!�
cfehcPnpl�z�b.ehm�nfl!vPm^bdq!ehsjm^bd�²�AÎµ£¬ikwd��l�crcPsjm-l!m-l!cJnpltcfehcPnfl!z�b���bdc$ikm�e��^bd��l!c�kl��hsjc$npvPl!cq!s�l�Ïkq!e�l�monpl!c	m�ikz�¦!vPeÐ§
q!sjcpÑ
��� U���]��Y�RZÒO�� ���®��}ki�m�nfsjcu�
a�bWbdz�}���ehnfik�[�kl��¡b�c�y�e�xkvfbdq!ehsjmkl�c¯bdvPz�©jm�e�q�b�c��kl�ikmÓ}kikmonpsÇz�b�npl�vfe�bd�¥�kl�z�bdcpb|Ô ÀÕÁ�Æ|gWl�c¯e�gjikbd�
bÇÈ´q!z+{�³'�¡b´l�mkl!vPgj�¡b|nfsdnub��¬�kl���bdc�y�e�x�vpbdq�e�sjmkl�c¯l!c.ehgji^bd�LbWË�½®ËÁ_Ã�Ö�×�Ø��Ù¤?cPq!vP��x^bdcPl��¡b´l�q!i^b�q!e�©dmÚ��l!�
z�s_y�e�z�e�l�monps�bdvfz�©jmkehq!s.cPe�z�}k��l��kl�cfq�vfehnfs�}Rsjv	l!�"}ki�m�nfs�z�b�npl�vfe�bd�ªcpb�xke�l�mk�ks�Û�ikl�l!m|l!��e�m�cPnub�m�nflte�mkehq!e¡b��
}^bdvJnplt�kltcfi+}±sdcfe�q�e�©jm���l�l�Û�ike��he�xkvPe�s�³�cPltz¯ikl�ydl�q�sjm-yjl!�hsAq�e��^b��+}RsjcPehnpeÐy�b��
��� U���]��Y�RZ�ÜN� ���®��}ki�m�nfsjcu�
£$bd��q�ik��l��¡b��Yikl!vP·�b���l¯vfl�}kik��cPe�©jm|l!�hl!q�nfvfsjcJnuw�nfe�q!b�l!monfvfl¯ikm´m�¹�q!��l�s��kl�cfs��ke�s �¢Ý?Þ�ß ÀàÁjÁ��$³+ikm }kvPsdnp©jm
cfik}Rsjmkehl!mk��s�Û�i�l¯l!��}kvfsdnf©jmWcfl�á^b�bdq�l!vfq!bd�ks-b�i�m^b��ke�cJnubdm�q!e¡b��kl�âA½ãÈ$Á_Ã�Ö^äæå�q�zç��l!�Ùm�¹kq���l�s��kl¯cfs��kehsk�
è�b�nfsjc!�"Á�l�é(Áj½®êjÃoÆ$Á_Ã�Ö^äæër£=ì�íîÀÂÁ�Ä�ï�ð�ñ å ÀóòÁ_Ã�Ö^äæårôõz É £rÖ É �
��� U���]��Y�RZ�öN� ���®��}ki�m�nfsjcu�
¤¥�Rnfvpbdx^b_°Ps�ákeh�kvfsdcPnuwµnpe�q�s � �kl�xke��ks�b�y�bdvPe¡bdq�e�sjmkl�c¥�klHydsj��i�z�l�m��1{ãÎ�cflrq!sjmkcPe��kl�vpb�ikm^b��Yi�mkq!eh©jm���l=l!cJnubd��s�Ñ
è=l!z�ikl!cJnpvfl�}Rsjv	Û�i�¦d�
��� U���]��Y�RZø÷ù� ���®��}ki�m�nfsjcu�
¨�sjv¥l���npi�x±s�áksdvfe�·�sjmonubd��ú�ûÓ}^b�cpb�ikm.ü^ikeh�ks�eh�kl�bd�Acfehl!mk�ks�ý�ÀÂÁ_Ã�q!zÂ�¡b=��eh�Yl!vPl!mkq�e¡b=��lmkehydl!����l����Û�ikeh�ks
l!m+��sjc$nfikxRsjcrb.³�xª��þ=wd�h��l�cfl��¡b�ydl!�hsAq�e��^bd�-q�sjm|��b¯q!ehvfq!i��¡b¯l!�ªükike��ks�l�m|l��ªnpikxRs�ú�û=�
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� U��/X��_]_X��ùUAZR]_\NT�U����æ�����jX�� ��Væ�!�jX^T�X
" Z/�$#±U%�µ���æT/XkT T/U�& � UAV$#kX
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��� U���]��Y�RZ)(N� ���®��}ki�m�nfsjcu�
*Hm z�sj�"�kl�ikm gob�cHeh�kl�bd��z�sjmksobµnp©jz�e�q�s.cfl�cPsjz�l�npl�b�i�m }kvfs�q!l�cfs�bd�ke¡b�x^w�npehq!s�vfl1yjl�vfcfehxk��l�npvfbdcHl���Û�ikl
�ksjxk��b'cfi ydsj��i�z�l�mª�¬¤Ù~A}kvPl!cflW��bù}kvPl!cPe�©jmÒ³Únpl�z�}Rl!vfb�npi�vpbùÏ^mkbd�H��l!�=gjbdc�l!m �Yikmkq!eh©jm �kl´�¡bù}�vfl!cPe�©jm
³Çnpl!z�}Rl!vpbµnpikvfb+ehmke�q�e¡bd�hl!c!�"Î�¤¥�7e�mkq�vfl�z�l�m�nfs´�kl�l!m�l!vfgd�¡b|ehmonpl!vPm^b|Û�ikl�l1~A}Rl!vfehz�l�monub|l��?z�sj�?�kl�gobdc�l!c
}±sdcfehnfehydsk{kmkl�gob�npeÐyjs�s�e�gjikbd�"b.q!l�vfs�Ñ
��� U���]��Y�RZ)+N� ���®��}ki�m�nfsjcu�
è=e�x�iµ°fb[��b �Yikl!vP·�bÇÛ�i�l|q!bd�^bÇq�bdvPgob-,WlC°Pl!vPq!l+cfsjx�vfl+�¡bWq�bdvPgobW}±sdcfehnfehy�b-.ÕbdcP�q!sjz�sù��b´�Yikl!vP·�bÇnpsdnpbd�
vfl�cfik�Ðnubdmonpltl�m|��bdc�ksjc	q!sdm�Ï^gjikvfbdq!ehsjmkl�crÛ�ikltcPl�ehmk�ke�q!bdm�l!m+�¡b¯Ï^gdikvpb��
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ÿÙe�gji�vpb ' ���������	��
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��� U���]��Y�RZI��QÓ� �A�®��}kikmonfsjcu�
*Hm z�sdnfsjv�nf¦!vfz�e�q�sÓ�Yikmkq!ehsjm^bÓq!sdz�s�ikmøq!ehq!��s��klù£$bdvPmksdn-³ bdx�cfsjvPx±lÚÁj½®È21�q�bd�t�kl����YsAq�s q!bd��ehl!monpl�{
q!l��ke�l�mk�ks´i�m43jÃ65)�kl�l�cPnfl�q!bd��sjvtb��Ù�YsAq�s+�YvP��sk�ª£$bd��q�ik��l�l��¥vfl!m��ke�z�e�l�m�nfs��kl!�?q�e�q!�hs�³W�¡b�vfl��¡bdq�e�©jmWÛ�ikl
l1~Ae�cJnpl�l!monpvPlt�¡bdc$nfl!z�}±l�vpb�nfikvpbdc��l�b�z¯x±sdc$�YsAq�sjc!�

� U��/X��_]_X��ùUAZR]_\NT�U����æ�����jX�� ��Væ�!�jX^T�X
" Z/�$#±U%�µ���æT/XkT T/U�& � UAV$#kX
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@ ��\BA�VæU��'X��W� 2 �ã�.}�ikmonpsjcp�
*HmÇgjvfbdm nubdm�Û�i�l.q!e��h��mk��vfe�q�s���l�bd�hnfikvpbDC ÀGÈ�z,³´vfbd�ke�s EGÀ Á_Ã�z+{Ebdx�e�l!vJnps�b���b�b�nfz�©jcJ�Yl!vfb�{El�cPnuw
e�mkehq!e�bd��z�l!monplty�bdq!�hs�³´nfe�l!m�l¯l!mÇl!���Ysjmk�ks�ikmÇ}Rl!Û�iklGFks|sdvfehÏkq!e�s��kl.vpbd��e�s HJIKILE¯�ª¤¥�Ùnub�mkÛ�ikl�vfl!q�sjgjl
bdgji^b��kltikm^b.�Yikl�vPnpl�nfsjvfz�l!monub.l�m|��b�Û�ikltq!bdl!m´ê���M�z É }±sjv	z�e�m�i�nfsk�k¤¥�"mkeÐyjl!�"��l!�/bdgji^b.l�m|l��ªnubdmkÛ�ikl
cfikxRl�á^bdcJnubWbd�hq�bdm�·�bdv�ikm^bWbd�Ðnpikvfb ýÒÀçÆ|z+{�Û�ikl�}Rl!vPz�bdm�l!q!l�q!sjmkcJnubdmonfld�?£$bd�hq!¹k�hl!cPl�l!�$vfbd�kehs�H´��l!�
sjvfeÐÏ^q!ehs.}±sdvl!�"Û�ikl�l!cfq!bd}^b�l!��bdgdi^b��
��� U���]��Y�RZI�W� 2 }�ikmonps��
N l�ákbdq!l�}^bdcpb�vHl1nubdmksd�/l�m l!cJnubd��s�gobdcPl!sjcPs�b���b�nfl!z�}±l�vpb�nfikvpb��kl�l!xkik�h��ehq!e�©dm � ¾PORQ7À âS3�½ãÈSTu£	�	b�npvfb�yj¦!c
�kl¯ikm nfikxRs��kl.bdq�l!vPs��kl¯cfl�q!q�e�©jm nfvpbdmkcJyjl�vfcpb�� q!i^b��kvpbd�kb��kl�È�q�zç�kl¯bdvfehcPnubA{Ri�mWz�l1npvfs��kl¯��sdmkgjehnfik�
³�npvPl!c	z�eh��ehz�l1npvfsdcL�kltl�cf}Rl!cfsdvHÛ�ikl�vfl�q!sjvPvfl�ikm|xkbSFks�q!sjm+áke�l���s¯³-b�gji^b.���hÛ�i�e��^b�� N e"cfl�cfi�}±sjm�l�Û�ikltcfl
bd��q!bdmk·!btl��^l!cJnubd�ks�l!cJnubdq�e�sjmkbdvfehs=³.Û�iklrcf©j�hs�cfl	e�monpl�vfq!bdz¯xke�b�q�bd�hsjv q!sdm�l��^x^bSFksk{dq�bd�hq!ik��bdv Û�ik¦	q�bdmonfe��^bd�
�kl�b���q!sdáksj� }Rsjv�cfl!gdikmk�ks|cpbd�hl��kl��¥npikxRs|l�mNl!cJnubd��s´���hÛ�ike��ks��ªè�b�nfsjc ��£$bd�hsjv��¡b�nfl!monpl��kl�y�bd}±sdvfe�·!bdq!eh©jm
�kl!��l1nubdmksd�VUÓÀ93jËS3�Ø�Mµgk{�£¬sjmk��ikq�nfehy�e��^b��+��l!��bdq�l!vfs�í ßXW À ÈdÃ�½ãÆ�Ø�c1Ö^äJz�Ö^äYTÌ£ Ö^ä �

L=1m

Agua + hielo

a=5cm
Etanol

@ ��\BA�VæU��'X[N� ' �ã�.}�ikmonpsjcp�
*Hm�z�sj���kl�ikm�gobdc¬��e¡b�nf©jz�ehq!st}^bdvJnpl���l=ikm�l�cPnub��ks[Z.» º å ½Ì¼ å ½f¾ å ¿?³�z�l!�ke�bdmonplrikm�}kvfs�q!l�cfs.b��ke¡bdxkw�npehq!s� }kvPsAq�l!cPs��J�¬��ik}k��ehq�b�cPi�yjsj�hikz�l�m�}^bdcfbdmk�ks�bd�±l!cPnpbd�ks]\�� N l�}^bdvPnfl��kl�m�ikl1yjs��kl!�ªl�cPnpbd�ks^ZI³�cPl�����l�gob
b0\(z�l��ke¡bdmonfl�i�m´}kvPsAq�l!cfs��f�¬Û�ikl�q!sjz�xke�m^b�ikm|}kvfs�q!l�cfs�ehcf©jxkbdvfs�³-ikm }kvPsAq�l!cPs�e�cP©Aq�sjvfs���¨�sjvr¹k�hnfe�z�s
cfl.�kl1Ï^mkl¯i�mW}kvfs�q!l�cfs��f�P�l!mWl��ÙÛ�ikl¯�kl�m�i�l�yjs-cPl¯}^bdvJnpl¯�kl_ZÂ³|cfl¯�h��l!gjb�b`\ z�l!��e¡bdmonpl�ikmW}kvPsAq�l!cfs
e�cP©Aq�sjvfs�cfl�gjikeh�ks��kltikm|}�vfs�q!l!cPs�ehcf©jxkbdvfsk� N lt}ke��kl��
2 � £$bdvfbdq�nfl!vfeh·�bdv�l�mW�Yikmkq!eh©jmÇ�kl+» º å ½Ì¼ å ½f¾ å ¿=bd� l�cPnub��ksa\ ³Wb�bdÛ�ikl!�h��sjc�l�cPnub��ksjc�e�monfl!vfz�l!��e�sjc�Û�ikl

vfl�cfik�Ðnpl�m|mkl�q!l�cpbdvPe�sjc��±¶	l!}�vfl!cPl!monub�vH�hsjc$}kvPsAq�l!cfsdcH�u{^�P�7³��P�f�Ll!m+ikm|��e¡bdgjvfbdz�bHºR¼��
' � £$bd�hq!ik��bdv�.�{cbG{�d e�{cd^C ³Jd]f }^bdvfb��hsjc}kvPsAq�l!cfsdcr�u{^�P�L³��P�f�u�
7 � £$bd�hq!ik��bdvHl���vPl!mk��e�z�e�l!monfs�npl�vfz�sA��e�m^wdz�e�q�s.�kl!��q!ehq!��s��YsjvPz�bd��s�}^bdcfbdmk�ks��kl!cP�kl[Z9b0\ b�npvfb�yj¦!c

�klt�L³�vfl!gdvfl!cfbdmk�ks��klg\(b^Z b¯npvfb�yj¦!cr�klt�f�P�u�
��� U���]��Y�RZ�N� 2 }�ikmonps��
h7sj�¡b�mk�^b�cPl�bdq�l!vPq�b�l�m�ikm�nfvfl!m�á^bdq!e�b���b�l�cPnub�q!e�©dm�b�ikmkb�yjl���s�q!e��kbd����ltÆjÈ�z0M�c?³�bd�^yjl!v$b�¨Ùb�q!s¯l�z�eÐnpl
ikm'gdvfehnfs-Û�i�l�vfl�cfik�Ðnub-cfl�v�ikmkb|}Rl!vP�Yl�q�npb|mksdnpb+z�ikcfehq�bd��ikj �Rl À ïjïoÃ�½�Ã+þH·��1��£$bd��q�ik�¡b-�¡b��hsjmkgjeÐnpik�Ç�kl
sjmk�^b�³���bt�YvPl!q!i�l!mkq�e¡b¯�kl��±cPsjmke���s¯Û�ikl�¨Ùb�q!s¯l�cfq!i�quá^b.cfe � bo�¥}±l�vfz�bdmkl!q�l�l!m�vfl!}RsjcPsk{ � x��7q�sjvfvPl�á^bdq�e¡b�l!�
npvPl!m|b�ikmkb.ydl!�hsAq�e��^bd�-�kltï�z0M�c!�^è=b�nps �k«?l���s�q!eh�^bd���kl��"cfsjmkeh�ks^mSn?ÀøËdïoÃ.z0M�c!�

� U��/X��_]_X��ùUAZR]_\NT�U����æ�����jX�� ��Væ�!�jX^T�X
" Z/�$#±U%�µ���æT/XkT T/U�& � UAV$#kX
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3�4	57698":,F=898o:k<?BRKA@CBE5?>�� N l�}�ikmonpi^b�cfsjx�vflqp�}�ikmonpsjcor ' }kikmonfsjcH}Rsjv	bdcPe�cJnpl!m�q!e¡b�b.�¡b�c
}kvpwdq1npehq�bdcp��ehl!z�}±s������¯z�e�m�i�npsdc!�

��� U���]��Y�RZI�W� 7 }�ikmonpsjcp�
¨Ùbdvfb��kl1npl�vfz�e�m^bdv	��b�q�sjmkcJnubdmonpl�l!��wdcPnfe�q�b.�kl�ikm|z¯ikl!�h��l�cPl�z�e��kl�l���nfe�l�z�}Rs�Û�i�l�nub�vf�^b��kl�vfl�b���e�·!bdv ' �
sjcfq�e���bdq!ehsjmkl!c¬ikm^b�z�bdcfb.cfikcP}±l�mk�ke��kb��kl��"z¯ikl�����l=l!m��Yikmkq�e�©jm-�kl��ªydb���sjv$��l���b¯z�b�cpb��^a"sjc	�^bµnpsjcÛ�ikltcfl
sjx�nfe�l!m�l!m+cfsjm+��sjccPe�gji�e�l!monfl!c!�

�ehl!z�}±s��kl�ÆjÈ¯sjcPq!eh�¡bdq�e�sjmkl�c � cp� 'ts 7t7 7 p � s �tu
z�bdcpb � g�� ' � 7 � �j� �d� ud�

£$bd��q�¹k��l�cfltl!�ªy�bd�hsjv$�klt��b¯q!sjmkcJnubdmonfl�l��¡wdcJnpe�q!b¯l!m|ô=M�z+�
��� U���]��Y�RZ�N� ' }�ikmonpsjcp�
¶rl�}kvfl�cfl�m�nfl�l�m[��b�cfe�gdike�l�m�nfl¯q!ikbd�kvf�hq!ik��b���sjc��kb�npsjc���l���b�bdmonpl�vfe�sdv�q!ikl�cPnpeh©jmª�ªl�mùl��¥lC°Pl_h l!�Ù}±l�vfe�s��ks
�kltsjcfq�e���bdq!eh©jm-bd�ªq�i^bd�kvfbd�ks � ¾ É �L³�l�m|l��"lC°Plwv l!�ªy�bd��sdv$�klt�¡b¯z�bdcpb � z��Ì�
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��� U���]��Y�RZ�¸N� ' }�ikmonpsjcp�
N l�sdx�npehl!mkl�m'��sdc�cPe�gjikehl!monpl�c�y�bd�hsjvfl�c���l��kl�mkcfeh�^bd�ª{/q!sdm'cfi�c¯vfl�cf}Rl!q�nfehydsjc�l�vfvfsdvfl!c�{�}kbdvpb-npvfl�c��h��Û�ike���sjc
}kvfsdxk��l�z�b��k¤?cPq!vPe�x^b�q!sjm|l!�"m�¹kz�l!vPs��kl�q!eÐ�YvpbdccPe�gjm�ehÏ^q!b�npeÐydb�cbd�kl�q!i^bd��s�³-xkehl!m-vfl��ksjmk�kl!bd�ksjcH�¡bdc��l!mA§
cfeh�^bd�kl�c	³�cfikcrl!vPvfsjvPl!c!��¤¥cPq!vfehx^b.nubdz¯x�e�¦!mE{kq!sjm 2 �kl!q�e�z�bd�E�hsjcl!vPvfsjvPl!c	vfl��¡b�nfehydsjcl!myx��

z � g�M�q!z Í � { � g%M�q!z Í � z=| { � g%M�q�z Í � }
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