
���������
	��
	������������������
��� �!�#"
$&%'��(*)+�-,-,.��/�021���34�657)�8�34% 9

:<;>=@?A�����B�DCFE'GIHAJA	6KL=6M>N
O�PRQ'STPVU+PXW�UIQZY U+[�W+PX\�PXY ]^Q4W�_'Ya` bdcfehgjiA]&]TPkU�lh\�PmY n W�Ypo�Y q�Q4YaW�U�YhrVS&PV_sQZYtY�]&Q4W+_4Ypu6vxw

O
PRrVSTPk_'_'YpPkUyQ'l�U�rkPVqzPk]{QZY U�[yW�PR|}l�_~q'WI|�Y _�Q'PXq�W�|}PV_'S&l�_~\�P�QZY ]{�Rl�\�lh[�W+P�PV]{Pkq'|�Y�rVSTlaPVU!Q4_�PX]TY
q'W�|}PV_s��rVS&P�\�PV]�Y n�W�Yz��]�Y<Q4Y |�Y�q'W+|6Pk_'STl _.[yW�PV\�P~l�rVW�|�Y \�l�|}l�_-Y S&_'P�Y�|�_�PVq�ST��UhY�Q'�Xl q����V_�STrVY2��� PV_
��n�W�_'Y 9>� wp��_'Y rkQ'STrVY �Xl q�W+U�l�_'S^��rVS&lhPVU�]TYp|�Y�_�Q4PXSTU+��Pk_'S&l�_�\�PV]�QZY�U�[yW�P i#q�STPkU�\�lt]TYpq�PVrkrVST� U�\�P
\�STrZo+lal�_�S&��rkSTl2\�Pkq'|�_�PVrkS�Y ��]&P���_'PVU!Q'PXYh]�Ym\+PV]#QZY�U�[yW�P i��j�RPV\�S&�Xl�q�]�Ym��Pk]Tl�rVST\�Y \�\�P�q4Y ]&ST\�Ym\�Pk]
Y n�W�Y
i�q'S&PVU�\�lRPVqsQZY�\�P�cf�+����gp� � v w

Y �h�>� W�� ]�Pkq�]TY�Y ]&Q'W�_4Y�u6v' 
� � O
S@q'W+|6l�U+PV�Rl�q�[�W+P�PV]@Y�ST_'P¡PkU�rVPk_'_4Y�\�lzPkU�PV]�Q4Y U�[yW�P�PVq¢W�UXn�Y q£S&\�PLY�]+��[yW�P�Y~]Tl~]TY _'n�l~\�Pk]

|�_�l
rkPVq'l~\�P.��Y rkS�Y \+l�\�PV]
QZY U�[yW�P-]TY�Q4Pk�X|}PV_'Y�Q4W+_4Y�|}PV_'�XY U�PkrVP-rkl�U�q�Q4Y U!Q4P-\�PkU!Q4_'l~\�P-�k]7¤ � Y
[yW��¥Y ]&Q'W�_4Y�u�¦¢\�Pk]�]T§&[�W+ST\�l�PVURPV]+Q4Y U�[yW�P iyPkq�Q4P-\+P©¨'Y _'�~\+P.ª�W�ST_
|6l�_
PV]�l�_�S&��rkSTl�|+_4Y rxQ4STrVY \�ly 

v=13.5 m/s

h1

PA

« STn�W+_4Y 9�¬�­T®
¯±°³²'´¶µ'·~¸�¹�º

:<;>=@?A�����B�IG»EkC@¼&½�H
J¾	6Kf=}M³N
� Y�]TrVW+]�Y \2]TY�Y ]&Q'W�_4YRupPkUa]TY���n�W�_'YX¿�q�W�|�W�Pkq�Q4lX[yW�PzÀÁbÂÀAÃÅÄ�Æ
w

Ç Y�Q'l�q ¬�È bÉ�~Ê�Ä�gji�ËVÌ�ÍÏÎ4ÐÒÑÓÍÏÔAbÂe
�Õ��g2gjw

θ = 30

P

P

h

θ θ

A

« STn�W+_4Y�¿ ¬�­T®
¯±°³²'´¶µ'·~¸zÖZº

:<;>=@?A�����B�I×»E'GIHAJA	6KL=6M>N
O�P�q�l��XPxQ4PkUmØa�Rl�]&PVq�\�P¥W�Umn!Y q¢ST\+PLY ]�\�STY�Q4� �XS&rVlX�ÚÙ#Û�bÝÜÚÞ�Ä�Æ�ßsà � Y�|�_'Pkq'S&��UmÀ¾á�����l�]&W��RPVU

â áz��Pkq�Q4Y \�lRã � Y�]�Y�q'S&n�W�S&PVU!Q4P�q�PV_'S&P~\�P~|�_'l�rVPkq'l�qki}[yW�P���l�_���Y�U2W�UarkSTrk]Tl�Q4Pk_'�Rl
\+STU�� �RSTrkl ¬



���������
	��
	������������������
��� �!�#"
$&%'��(*)+�-,-,.��/�021���34�657)�8�34% ¿

��ã�� � �{_'l�rVPkq'lRSTq'��rVl _'l�o�Y qsQZY�W�U�Y�|�_'Pkq'S&��Up��ÀAáfw
��� �-����� |�Y U�q�ST��UpSTq�l Q4Pk_'�XY�o�Y q�Q4YRW+Up� l�]TW��RPVUaÆ â áLw
� �.Ç�� �{_'l�rVPkq'lRSTq'��rVl _'l�o�Y qsQZY�W�U�Y�|�_'Pkq'S&��UpÀAáfw
� Ç ã �p� l��R|�_'Pkq'S&��UhSTq'� ��Y _4Y�Y ]ÅPVq�Q4Y \�lRSTU�S&rVSTY ]7iyrVl Up� l�]TW��RPVU â á¥�m|�_'Pkq'ST� UaÀ¾áfw
� l�UpPVq�Q'l�q¥\�Y�Q4l q ¬
�ÚY �2Ç S&��W³¨'Y _-Pk]�\�S�Y n _4Y �XY��
	 â \�PV]�|�_�l
rkPVq�l�w
��� ����� |�_'Pkq4Y _�PkU ��W�U�rVS&��U \�P<Ø
i�À¾á�� â á�]TY�|�_�PVq'S&��U�i6PV]���l�]&W��XPkUt�a]�YRQ'PV�R|6Pk_4Y�Q'W�_4YXPVU ]&l�q

PVqsQZY \+l�q��Xi�ÙÝ��
tw
��r ����� |�_'Pkq4Y _�PVU���W�U�rkST��U�\�PRÀAá~� â á�PV]{rLY�]Tl�_ki�Q4_4Y���Y>¨�l2P�STU�rk_'Pk�XPkUyQ'lh\�P�PVU�Pk_'n�§TYhS&U!Q4PV_�U�Y

PVUprLY�\�YR|+_'l�rVPVq�lR�mPV]�Q4l�QZY ]�|�Y _4Y�PV]�rkSTrk]Tl�rVl �X|�]&PkQ'l�w
��\ �p� Y ]&rVW�]TY _zPk]._'PkU�\�ST�RSTPkU!Q4ltljPx��rVS&PVU�rkS�YtQ'�V_'�RSTrVYt\�Pk].rVS&rV]Tla�Brkl��X|�Y _4Y _�]TlarVl�UDPV]�\�PmW�U

rVS&rV]&l�\�P � Y _�U�l Q-[yW�P���W+U�rVS&l�U�P�PkU!Q4_'P�]TY q£Q'PV�R|6Pk_4Y�Q'W�_4Y�q.��� � S&��Y��m�R§TU+ST�XY�Y�]TrLY�U��LY \�Y q
PVUpPV]�rkSTrk]Tl����zÙ�
tw

:<;>=@?A�����B��� EkC@¼&½�H
J¾	6Kf=}M³N
� ]
Y n�W�Ym\�P�W+UI]TY n�lRQ4STPkU�P�W�U�Y2Q'PV�R|6Pk_4Y�Q'W�_4YX\�P�e��4Ù �t]�YXQ'PV�R|6Pk_4Y�Q'W�_4Y�\+PV]{Y S&_'P�[yW�P�]TY

_'l�\�PLYmPkq�\�P�	�cfe��ZÙ�w � Y ]TrkW�]�Y�_�PV]APVq�|6Pkq'l�_�\�Pz]�YXrVY |�Ym\�Pzo�STPk]Tl�[yW�P�q�P�o�YX��l�_���Y�\�lmY ]ArLY �}l
\�P<Æ��£u�i�rVl�U!Q4Y \�Y q�Y�|�Y _�Q'ST_.\+PV]��Rl��XPkU!Q4l�PVUpPV]�[yW�P~PV]�Y�n�W�Y�rVl��RPVU��V�XY�o+PV]�Y�_'q'P�w
Ç Y�Q'l�q ¬���� �"!�#%$ bÂe+��e e!� ��&('*)�� � v &xg � v � Ù � v i,+ � �"!-#.$ bÂe+�%/�e102&xg �43 i,5 � b76�e�&('*)80 � v w
9 J¾��MkK;:=<}	ÁCFE?>�¼A@�½IHAJA	}Kf=}M³N

B Y U��LY �Rl�qz\+l�q�PVqs��PV_'Y q�ST\+PLY ]&PVqz\+PVq'\+P2W�U�YjY ]^Q4W�_'Yaq'W
��rVS&PVU!Q4P2|�Y�_4Yt[yW�P2]TYtY rkrVST� U�\�Pm]TY q
��W�PV_C�LY qh��STq�rVl�q'Y qh]TPVq2|}PV_��XS^QZYFY ]&rLY U��LY _2q�W � PV]Tl�rVS&\�Y \ ]&§T�RS&Q4P�w � qpq4Y �+ST\�lD[yW�P�]�Y qm��W+PV_?�VY q
��STq'rkl�q4Y�q�q�P�rkl��R|6l�_sQZY U2rkl��Rl

D bE	 �GF4H

\�l�U�\+P � b7I�J�à |�Y _'Y�W�U�Y�PVq���Pk_4Y�\�P~_4Y \+STl�à�i�q'S&PVU�\+l F ]TYz��STq'rkl�q'S&\�Y \�w

Y � O
S�]TY�\+PVU�q�ST\�Y \pPVq¥STn W�Y ]Å|�Y _4Y�]�Y q-\+l�qVi��hW�U�Y�Q'STPVU+P�W�Ua_'Y \�S&lR\+l���]TP�[yW�P�]�Y�l Q'_4Y+i �³� W�� ]
\�P~]�Y�q-\�l�q¡rLY Pk_4�RY U!Q4PkqZ 

� �LK q�S6]TY q�\�l�q¢Q4STPkU�PVU�]�Y~�XS&q'�XY~�XY q'Y<|}PV_'l<W�U�Yz\+P�PV]&]�Y q�|}l�q'PkP�W�U�_4Y \�S&l<\+l���]TP�Y<]TY�l�Q4_4Y
i
�>� W�� ]�rVY PV_'�XY U!Q'PVqZ 

M Y��Vl�U�Y�Q'W�q{_'Pkq'|�W+PVq�Q4Y qVw¥�ÚO
W�|}l�U�Pk\RPkURY ���}l�q
rVY q'l�q{[yW�P¡]TY�\�PVU+q'ST\�Y \�\�PV]�Y ST_�P�PVq{\+PVq'|+_'PVrkS�Y �+]TP
��_'PkUyQ'PzY�]TY�\�PVU�q�ST\�Y�\a\�P~]TY q-\�l�q¡PVqs��PV_'Y q � w
9 J¾��MkK;:=<}	 G»E?>�¼A@�½IHAJA	}Kf=}M³N

� �¾l�_�[�W+�£W�U�Y��}l�����Y-�XY UyW�Y ]!\�P���Y rV§&l¥q���]Tl¡|�W+PV\�P¢P � Q4_'Y PV_AY n�W�Y¥\�P¢�}l�]Tq'Y q�[yW�P�q�P£PkU�rVW�PkUON
Q4_�PVU Y��RPVU�l�q¡\�P<Y |�_�l � S&��Y�\�Y �RPVU!Q4P 98P �RPkQ4_�l�q¡\�P�|�_'l ��W+U�\�ST\�Y \@  �fÇ PVq�\�Pz[yW���|�_'l���W�U�\�S&\�Y \
|6l�\�_�§�Y�\�S&rZo�YR�}l�����Y�P � Q4_'Y PV_¡�RPV_'rkW�_'S&l�i�rkl�UaW+U�Y�\�PVU�q�ST\�Y�\a_�PV]�Y³Q4S&��Y�\�P�cf�
�QI! 



���������
	��
	������������������
��� �!�#"
$&%'��(*)+�-,-,.��/�021���34�657)�8�34% �
PA Vacio

« STn�W�_'Y �+¬~­����yµ����	�	
���ÖZº


 l Q4Y ¬�� U�Y��}l�����Y��XY UyW�Y ]�\�P£��Y rkSTl�l |6Pk_4Y�S&UyQ'_'l�\�W�rkSTPVU+\�l�PkU�W�U�Y��}l�]Tq'Y�\�P.Y n�W�Y¥\�l�q#q�l�U�\�Y qki
W�U�Y�\�P�Pk]T]�Y�q£Y���STPk_�QZY�Y~]�Y�Y�Q4�R��q���Pk_4Y��R]�Y�q'Pkn�W�U�\�Y<PVUmrkW+��l�P � Q4_'Pk�Xl<q'P¥q'W�rkrVS&l�U�YzPk]6Y�ST_'P¡|�Y�_4Y
o�Y rkPV_¡PV]���Y rkSTla��� PV_-��n�W�_'Y ��� w
9 J¾��MkK;:=<}	 ×»E?>�¼A@�½IHAJA	}Kf=}M³N� U�Y~��Y q'Y�g \�P¡]T§&[�W+ST\�l~Y�Q4Pk�X|}PV_'Y�Q4W�_'Y���v
q'P¥�XP(�VrV]TY�rkl�URW�U�Y~��Y q'Y�S&\��VU!Q'STrLY�\�Pk]@�XS&q'�Rl
]T§&[�W+ST\�lFY�Q'PV�R|6Pk_4Y�Q'W�_4Y��6¦Lw � ]�q�STq�Q'PV�XY�PVqsQZ�DY STq�]�Y \+lBQ4�k_'�RSTrLY��XPkUyQ'P w Ç PV�Rl�qsQ4_4Y�_2[�W+PI]TY
��Y _'STY rVS&��U2\�P~PVU!Q4_�l�|�§TY�\+PV]�W�U�S^��Pk_'q'lt��q�STqsQ4PV�XY�Q4l Q4Y ] � �
S&PVU�P~\�Y�\�Y�|6l�_

��� bÉÆ�g�&.]&U�� �6¦����¾v
Æ�� �¾v��6¦��  

\�l�U�\+P &�Pkq¡]�Y�rLY |�Y rVS&\�Y \hrLY ]&l�_'§^��rLY�Pkq'|}PVrk§&��rVYR\�Pk]�]T§&[�W+ST\�l�PkUarkW�PVqsQ4S&��U�w
9 J¾��MkK;:=<}	 � E?>�¼A@�½IHAJA	}Kf=}M³N

O�P�rVl�U+q�Q4_�W+��P�W�Uj\+STq'|}l�q�S&Q4S^��lmPkUjPV]A[�W+P�\�l�q�|�W�U!Q'l�q�Q4S&PVU�PkUjW�U�Ymq�PV|�Y _'Y rVS&��UjrVl U�q�Q4Y U!Q4P�P
STU�\+PV|}PVU�\�S&PVU!Q4P�\�P�]�Y�Q4Pk�X|}PV_'Y�Q4W+_4Y+i,5-i@W�U�S&�VU�\+l�q'P�|6l _-W�UtP � Q'_'Pk�XlR\�l�q-��Y _'S&]T]TY q.\�P~\�S^��PV_'PkU!Q4P
rVl�Pk��rkSTPkUyQ'P�\�Pj\�S�Y�]&QZY�rVST� U�]TS&U�PLY�]7i"!�ÃÉ�#!%$ �'&�PV_���n W�_4Y � w Ç Pk��W��kq�Q4_�PVq�P�[yW�P�|�Y _'YF[�W+P 5
|6Pk_'�XY U�P(�VrLY�rVl U�q�Q4Y U!Q4P�]�Y q-]&l�U�n�S^Q4W�\�Pkq 5{Ã ��5($Bo�Y Uh\�P~q�PV_-QZY ]&PVq¡[yW�P~q'P~rVW+�X|�]TY

5�Ã
5($ b !%$!�Ã �

)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*))*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*))*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*))*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*))*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*))*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)*)
+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*++*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*++*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*++*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*++*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*++*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+
,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,*,
-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*--*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*--*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*--*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*--*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*--*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-A

B

LA

LB

L

« STn�W�_'Y/. ¬~­����yµ����	�	
��10Lº
2h	 :'3}��;³M :54��6474���8tJ����93+��¼;:2H¾Kf=�¼;4���<>=�M :@?��BAmHA��:5?��64��j��Ck	%D@��	 :��y;�=��j���9E*? Kf; :@?��F ;>���G4���<>=�M :@?��BAmHA��:5?��64��


