
���������
	���
 �������
��������������	�	�� �
!�!�"
# �%$'&)(+*�,-	��/.�0�$1�2�4365 78
:9

;=<�>@?�ACB�DE?CFHG�<�>JILK G�B�M�NPO�QSR�TVU�FW<�B�?@QE>JXLK G�B�Y[Z]\_^`>�M�GbacadG�ACegfhG�AiDJA-QEj�FH?JX ;'f�FW<kj�G�B�l�?Jm�N
>�enfoG�AiDEpWN�A-Frq�DJN
?CFHG�<%X

s Xkt sJuwv ?C>�xcy l�N
>CQJl�N
pHp]Fz>`M�FH?�FW<�>CFHj�Q{N
l�B�FzpHj�FW<�|}a~FH?�M}N�>@pzG v QEj�A-G�G
f�N
> v FHD��
?�B�A-QEj�XLK G�B�F�U v G�>CQVDEG�G�A-j�FW<�N
?@QE>�N�> v FHD��
?�B�A-QEj�mS>CG�?�M�N
?�?�M�Q�l�N
>CQJl�N�pzp�FH>�M�FH?�t�N
?
?�M�Q v G�FW<�?n�SxSa�M�QJ<)FH?�Fz>gj�F�A�QEDE?CpH��N�l�GbO�Q
?�M�Q�G�A-FH|�FW<%X�y�>C>�B�U�Q�?�M�Q���Fz|�M�? v N
?�M]G
f
?�M�Q�l�N
>CQJl�N
pHp8FH>V?�M�Q�|�ACN v M]G
fd?�M�Q�f�B�<�D��
?CFHG�<
� t���x �[�~T��rT�T����2����T��r���V����X

roof slope= -1/10

P

y-axis (feet)

x-axis (feet)
Q

path of ball

(0,100)

thN�x�t sJv ?�xL� FW<�j:?�M�QnM�QEFH|�M�?8G�f_?�M�Qnl�N
pHp%N�l�G
O�Q~?�M�Q�|�A�G�B�<�j�a�M�QJ<�FH? a~N
>8M�FH?JX'th¡dG�B�<�j)?CGk<�QJN�A-QE>C? fhG�G�?JX¢x
£�¤r¥J¦)§¢¨ ����T §¢¨J©«ª�¬­¥�¨J®E©C§ ª�¨�¯~� thT�x ���°foQEQE?JX

thl�xcth� v ?�x±y v pWNP��QJAdDJN
?@D4M�QE>~?�M�Qnl�N
pHp�a�M�QJ<)FH?~FH>��²foQEQE?�N�l�G
O�Q�?�M�QV|�A-G�B�<�j�X � FW<�j)?�M�QVDEG�G�A-j�FW<�N
?CQE>~G
f
?�M�Qkl�N
pHp�a�M�QJ</Fz?gFz>�DJN�B�|�M�?J³�?�M�Fz>gFz>VN
?d?�M�Q v G�FW<�?�´[FW<)?�M�Q v FzDE?�B�A-Q�Xnt�¡dG�B�<�j�?@G�<�QJN�A-QE>C?dfhG�G�?JX¢x
µ·¶E¶E¸:©=ª�¹­ª�¤ ºJ¶ ��� � th��x ¬hª�» �%¼�½ §¢¤¢¤2»1¶E¾�¥�§¢»1¶V¾�¥b¿P¸�»o¿P©C§ ®�¬oª�»=À�¥�¤Á¿�¯

� � �~T��¢T�T���� � �ÂT��¢���V���
T � �~T��¢T�T���� � �ÂT��¢�������

� � �~T��¢�dÃ�Ä T��¢� � ��RÅt��~��xJt-�~T��rT�T���x
Æ t-�~T��rT�T���x � �~T��¢�dÃ�T�� u ��Ç Æ

�~T��¢T�T�� � u � s ��È s Ç
R2�¢É�Ê��

Ë ª�¨P®
¤¢¥J¸�¶�Ì �Ít s Ç u È���x�Î ©«ª)¨J¶J¿
»'¶E¹-©8¬hª�ª�©�Ï
t'DJxcth� v ?�x��8B�?�?�M�Q�f�B�<�DE?@FzG�< � th��x�FW<�?CG)O�QJA-?CQEÐ:fhG�ACUÑN�<�j]qÅ<�j�?�M�Q�O�QJA�?CQEÐ�G
f8?�M�Qk��FH|�M�? v N
?�M]G
fd?�M�Q

l�N
pHpoXVth¡dG�B�<�j)?CG�<�QJN�A-QE>@?dfoG�G�?�x6X
Ò
ª�¤¢¤ ª ½ ¬hª�»«À�¥�¤ ¿n¬­»'ª�À�©=¶�Ó
©nÔ�®
¤ ¿P¹-¹�Õg©=ª/Ö�¥J©�§¢¨J©«ª�ºP¶
»1©«¶�Ók¬hª�»«À Î ¥J¹�§¢¨P¦�¬=¿P®E©�× �[�~T��¢T�T���È�ØS��T��¢� ¯
� t���x � × th����Ù2xC� ��Ú��[�~T��¢T�T���t��k�cÙ�xC� ��Ú
× �[�~T��rT�T��
Ù��ÑÛ�Ü�CÝ � Û�ÞEß àÛáÞ6ß ÞCÞCà � s T�T�È
Ú°� � t s T�T�x �[�~T��¢T�T���t s T�T��-x���T��r��t s T�T�x����k�â����X

ã ª�� th��x �[�~T��¢T�T���t��k� s T�T�xC�L����� ¿�¨J¸:©CäP¶kºJ¶
»'©=¶�Ó:§ ¹kÔCåPæ�æ Îzç�ç ÕEÏ



t'j�xct Æ�v ?�xS� FW<�j�N�f=B�<�DE?CFHG�<+èith�2x a�M�G�>CQk|�A@N v M�agFzpHp U�G�j�QEp�?�M�Q°A�G�G
fLG
fé?�M�Qkl�B�FzpHj�FW<�|�X
ê�¹-¶k¹�¤ ª�Öb¶�§¢¨J©«¶
»1®E¶
ÖJ©d¬hª�»=À�¥�¤Á¿�¯ èit���xL�[�~T�� s �V� s T�T�X

t'QJxct Æ�v ?�xd� FW<�j�?�M�Q°O�QJA-?CFHDJN
pLj�Fz>@?�N�<�DEQ�l�QE?-adQEQJ<]?�M�Q�A-G�G�f N�<�j�?�M�Q�l�N
pHp ?�M�Q�F�<�>@?�N�<�?�FH?VFH>kDJN�B�|�M�?�thN
?
?�M�Q v G�FW<�?n´Vx6X_t�¡dG�B�<�j�?@G�<�QJN�A-QE>C?�foG�G�?JX¢x
ëdäJ¶ � ®Eª�ª�»'¸�ª
¬±ìí§ ¹VåJî�ï)ðEñ�Öb¿�»1©�Ô�ðbÕEÏ~µL¶E¶E¸:©=ª�ò%¨J¸�¯
èit s Ç u x�� � t s Ç u xL�ót-�~T�� s t s Ç u x2� s T�T�x��`t-�~T��¢T�T���t s Ç u �­xi��T��¢��t s Ç u x�����x8��Ê
R2� u Ê��
Ë ª�¨P®
¤¢¥J¸�¶�¸�§ ¹-©-¿�¨P®E¶�§ ¹�ô
ï�¬h¶E¶E© Î ©=ª�©@äJ¶�¨J¶J¿�»1¶E¹-©S¬oª�ª�©�Ï

tõfEx�t'R v ?�xd� FW<�j�?�M�Qk>�U�N�pzpHQE>C?VO�QJA-?CFHDJN
p j�FH>C?�N�<�DEQ�l�QE?­adQEQJ<]?�M�Q�DEQEFHpHF�<�|�N�<�j�?�M�Q�l�N
>CQJl�N
pHphX�th¡�G�B�<�j�?CG
<�QJN�A-QE>C?dfhG�G�?JX¢x
ö�¶�¨P¶E¶E¸+¿²¬-¥�¨J®E©C§ ª�¨�÷ th��x ©Cä
¿J©d®J¿�¤ ®
¥�¤ ¿P©=¶E¹�©CäJ¶�ºJ¶
»'©C§ ®J¿�¤2äJ¶
§ ¦�äP©�ð
¶E© ½ ¶E¶
¨�©CäP¶�ð
¿J¹-¶
ðb¿�¤r¤�¿�¨J¸:©CäP¶�»1ª�ª
¬C¯
÷ th�2xd�øthM�QEFH|�M�?�G
féA�G�G
f8N
?~��x �²tLM�QEFH|�M�?�G
f8l�N
pHp·N
?��2x
�Âèit���x�� � th��x �[�~T�� s �V� s T�T��ùt-�~T��rT�T���� � ��T��¢��������x ��T��rT�T���� � ��T��rÊ��V��Ç�Ê�X
µ·¶E¶E¸:©=ª/Ö�¥J©~©@ä�§ ¹V§r¨°ºP¶
»1©«¶�Ók¬hª�»«À Î�½ äP¶
»1¶k× ��T��¢T�T���È�Ø �í�~T��¢Ê ¯
÷ th�2x·� × th����Ù�xC� �ÂÚ
× ��T��rT�T���È
Ù�� Û�Ü�CÝ � Þ6ß úÞEß ÞCÞCà � s�s ���¢��Ê��
Ú°� ÷ thÙ2x ��T��¢T�T���t s�s ���¢��Ê�x-�L��T��¢Ê�t s�s ���¢��Ê�x���Ç�ÊV� u ��� Æ

Ë ª�¨P®
¤¢¥J¸�¶�÷ t���x ��T��rT�T���th��� s�s ���¢��Ê�xC�%� u ��� Æ Ï·ë�ä�§ ¹²§ ¹~¿�¾�¥b¿P¸�»o¿P©@§ ®V¬-¥�¨J®E©@§ ª�¨ ½ § ©@ä�Öbª�¹�§ ©C§ ºJ¶:¤ ¶J¿P¸�§r¨J¦
®Eª�¶�û�®
§ ¶
¨P© Î ¹­ª�©CäJ¶�¦�»o¿�Ö�äkºP¶
»1©«¶�Ó°®Eª�»=»'¶E¹�Ö
ª�¨J¸�¹~©=ª�¿�À�§¢¨�§¢À�¥�À�ºb¿�¤r¥J¶�Ï8ëdä
¿J©�ÀV¶J¿�¨J¹d©CäJ¶ ã%ü�ý~þ�þ�ÿ�ã ë
ºb¿�¤¢¥J¶�ª
¬ ÷ th�2x § ¹�ï���Ï�� ¼ §zÏÁ¶�ÏV©@äJ¶�¹�Àk¿�¤¢¤ ¶E¹-©~ºP¶
»1©@§ ®J¿�¤�¸�§ ¹­©-¿�¨J®E¶�©«ª)©CäJ¶/»1ª�ª
¬~§ ¹�ï���¬o¶E¶E© Î »1ª�¥�¨J¸�¶E¸]©=ª)©CäP¶
¨J¶J¿
»'¶E¹­©S¬hª�ª�©�Ï

Æ Xkt u�v ?�x���e
QE?@D4M ?�M�Q:|�ACN v M�G�f�?�M�FH>�U°B�pH?CFr�
v N�A-?�f=B�<�DE?CFHG�<�l�QEpHG
akX���G�pHO�Q:?�M�Q�Q���B�NP�
?CFHG�<
	�th��x � s���Æ X 	�th��x �


�� ��
s F¢f8����� s
Ä s �ùth��� s x � F¢f~� s �Â����T
��� F¢f8����T

one centered at (-1,0).
this is part of the circle of radius 

ë�ª:¹-ª�¤ ºP¶�©CäJ¶�¶E¾�¥b¿P©C§ ª�¨ 	�th�2x � s���Æ Î%½ ¶°®Eª�¨J¹�§ ¸�¶
»8¶J¿P®
ä:®J¿J¹-¶�ª
¬8©@äJ¶)À�¥�¤ ©@§¢Öb¿�»1©�»=¥�¤ ¶:§¢¨J¸�§ º�§ ¸�¥b¿�¤¢¤ ñEÏ��H¨�©CäP¶
òÅ»'¹­© ®J¿P¹-¶ Î ©CäJ¶V¶E¾�¥b¿P©C§ ª�¨�ðb¶E®Eª�Àn¶E¹ s � s���Æ Î�½ ä�§ ®
ä�§ ¹ ¬=¿�¤ ¹-¶ ¼ ©CäJ¶
»'¶k§ ¹~¨Jª�¹-ª�¤r¥J©C§ ª�¨�Ï��H¨V©CäJ¶�¹-¶E®Eª�¨J¸:®J¿J¹-¶ Î ©CäP¶
¶E¾�¥b¿P©C§ ª�¨�§ ¹ Ä s ��th��� s x � � s���Æ � ë�ä�§ ¹�§¢À�Ö�¤r§ ¶E¹ s ��th��� s xC�S� s�� R�Î ¹-ª th��� s xC�8�â� � R�¼ ©Cä�§ ¹d¶E¾�¥b¿P©C§ ª�¨
äb¿P¹ © ½ ª�¹­ª�¤¢¥J©@§ ª�¨J¹E¯��­æ�ÏWå ç�� ª�»���å�Ï�������Ï! �¨�¤ ñ��­æ�Ïõå ç"� § ¹~¿�¤¢¤ ª ½ ¶E¸/§¢¨k©@äJ¶k¸�ª�À²¿�§r¨�Ï~Ò�§r¨b¿�¤¢¤ ñ Î §r¨°©@äJ¶k©@ä�§¢»'¸�®J¿P¹-¶ Î
½ ¶V¦�¶E© ���:� s���Æ È ¹­ª ��� s�� � Ï Ë ª�¨J®
¤r¥J¸�¶�©CäP¶
»1¶°¿�»1¶V© ½ ª�¹-ª�¤¢¥P©C§ ª�¨J¹E¯ ���[�~T�� s �
R�È s�� � Ï


