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$&%('*)*+,+�-/.10 24352&6879.�:,6;7=<>79?*@A)*+B2�C!-/),?ED"2F79?!+G2F.;.H2&DI243J-/?,.1D"2F?EDH."+�050K:L-FMONFNPC!+RQ�%TS(.".")GC!0 D"Q*0�6"-/2F:
7U. 79?,35V97U?*0K:B2&D�2W.1D10K2F:*XY2F?*@/V=0A-FM�Z&[\2&]�-^<F04Q,-F6;7=_5-/?ED"2FV`%
a 2cbedf0K.1-/V=<F0PD"Q,0P<F0KV=->357=DgXe<F0K3JD1-F6(hLMi-F6 D"Q*04352&6K%
a ]�bBjkM�D"Q*0fC!-/),?ED"2F79?!+R2F.".�79.�V9-l352&D10K:B2&DHNFZ&mFm4Mi0505Dn2F?,:WD"Q*0f352&6HQG2F.�o1)G.1D#+G2F.".10K:L2P."7=@/?qp1rHV=05<&2&D"7=-/?

s N&mFmLMt0505D"u>v�Q*-^wxV=-/?*@!]�05Mi-F6"0AXF-/)Y6"0K2F3�QyD"Q*0A+R2F.".�z
{l%fS(?|2F7=6;+GV92F?*0A79.8-/?}7=D".8@/V979:*0A+R2&D"QYMt-F6�V92F?,:,79?,@~2&D D"Q,042F7=6"+�-F6"D
2F.
+G7U3JD")*6"0K:e]�0KV=-^w4%

glide path

runway

S(353J-F6;:,7U?*@yD1-�D"Q*0e2FV=D"79C!05D1056Kv�D"Q*0e2FV=D"7=D")G:*0L79.�:*0K3J6"0K2F."79?,@�2&D~D"Q*0B3J-/?G.1D"2F?cD�6;2&D10�-FMf{&mFm�Mt0505D���CL79?
2F?G:YD"Q*043J-/?ED16"-/V�D1-�wH056(6"05+�-F6"D".
XF-/)*6�Q*-F6;7=_5-/?ED"2FV�@F6"-/),?G:Y.1+�050K:|79. Z>$4CW+GQ��*2F."."),CW0P?*-!wf79?,:�%
a 2cbe�(0K."3J6�7=]�0AD"Q*0P<F0KV=->357=DgX�<F0K3JD1-F6(Mt-F6�D"Q*0A+GV92F?*0F%
a ]�bB��Q,2&Df7U.
D"Q*0P2F7=6;."+�050K:e-FM�D"Q*0A+RV92F?*0�z
a 3^b�jkM�D"Q*0\2F7=6"�,0KVU:W79.n2&D82F?B0KV=05<�2&D"79-/?B-FM�$K{FN&m~Mi0505DI2F?G:LD"Q*0�+GV92F?*0(2FV=D"79C!05D1056I6"0K2F:,.($KZ&mFm~Mt0505D5v*Q*-�w

C~),3�Q|D"79C!0A0KVU2&+G.10K.
]�05Mi-F6"0AD1-/),3;QG:*-^wf?�z
a :RbBjkM*D"Q*0n2F796"+GV92F?*0H79.O{�CW79V=0K.�7U?AMt6;-/?cD�-FM*D"Q*0n6;)G?cw82KXFvFQ*-�w�C~),3;Q�D"79C!0n0KV92&+G.10K.O]�05Mi-F6"0HD1-/),3;Q,:,-^wf?Rz

�l%f� wH-�6;2FC!+G.(V=0K2F:}Mt6;-/C�@F6"-/)G?,:yV=05<F0KV�D1-eD"Q*04D1-F+�-FMn2�Q,79VUV`v*-/?*0�Q,2K<>79?*@�2F?}79?G35V979?*0A-FMf$^���~2F?,:}D"Q*0
-FD"Q,056�Q,2^<l79?,@W2F?|79?,35V97U?*0�-FM�{F{&[�%

BA

450 ft

a 2cb���Q,2&Df7U.
D"Q*0PV=0K?*@FD"Q|-FMT0K2F3�Q|6;2FCW+�z
a ]�bY'*)*+,+�-/.10�6;),?,?*056�.~2&DL+�-/7U?cD".���2F?,:���79?�D"Q*0Y+G793JD")*6;0�]�05@/79?�6;)G?,?,79?*@�)*+�D"Q*0Y6;2FCW+G.!2&DL2

3J-/?G.1D"2F?cDP."+�050K:�%(S(."."),CW0�6;)G?,?*056�� a D"Q*0�6;),?,?*056\.1D"2&6"D"7U?*@B2&DA�Ab 6�),?,.(2&D\2�3J-/?,.1D"2F?EDP.1+�050K:
-FM�Z!CW+GQY)*+YD"Q*0P6�2FC!+�%#d 0K.1-/V9<F04D"Q*0A<F0KV=->357=D�X�hl��-FMT6;),?G?*056 �4%

a 3^be��-^wxV=-/?*@W:*-l0K. 7=D
D"2&�F0�6;),?,?,056 ��D1-W6;0K2F3;Q|D"Q,0PD1-F+y-FMTD"Q*04Q,7UV9Vtz
a :RbB��Q,2&DA79.(D"Q*0�6"0K�l),7=6"0K:y<F0KV=->357=DgX}hl�	Mi-F6(6�),?,?*056\� a D"Q*0�6;)G?,?*056�."D"2&6"D"79?*@Y2&DA�Wb
D1-e6"0K2F3�Q�D"Q*0

D1-F+}-FM�D"Q,04Q,79V9V�2&D D"Q,0P."2FC!0PD"79CW0P2F. 6;),?G?*056
S\z
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s % � -/Q,? Q,2F.�]�050K? Q,7=6"0K: D1-�:,0K."7=@/? 2F? 0��*357=D"79?,@
352&6;?,7=<&2FV(6;79:*0F% � 7���vfD"Q*0q352&6�?,7=<&2FV�-�wf?*056KvAQ,2F.
:*0K3579:*0K: D1-	3J6;0K2&D10�D"Q*0 wI-F6;V9:G.y@F6"0K2&D10K."D�Mi056"6;7U.
wfQ*050KV`% � 7�� 79.;?�� DL79?ED1-�CW2&D"Q��\."Q*0�."79C!+RV=X Q,2F.
2|<>79."7=-/? 2F?,: QG2F.4D1-/V9: � -/QG?qD"Q*0K.10e3J-/?,.1D16�2F79?cD".
-/?xQ,056�:*6;0K2FC�� a 7tb|D"Q*0 wfQ*050KV~."Q*-/),VU: 6"-FD"2&D10
3J-/),?cD1056�35V=-l3;�Ew�79.10Pwf79D"QY2F?|2F?*@/),V92&6�.1+�050K:e-FM8$K{
d
	���� a 797tbAD"Q*0YV979?*0K2&6�.1+�050K:�-FM�2�6;79:*056�."Q*-/)GV9:
]�0P{&mFmBC!+GQ�� a 79797ib�D"Q,0PV=-^wI0K.1D +�-/79?ED8-/?|D"Q*0A6;7U:*0
."Q*-/),V9:(]�0 s Mi0505DO2&]�-^<F0HD"Q*0nV=05<F0KV/@F6"-/),?,:�%�jk?4r
���
056;3579.10��l% �l%9$��lv�wI0�:*05D1056�CW79?*0K:YD"Q,04V=->352&D"7=-/?y2F?,:
D"2F?*@F0K?cD"7U2FVI:G7=6"0K3JD"7=-/?�Mt-F6�� 7���� .�C!-FD"7=-/? D"Q*0�7U?��
.1D"2F?cD~."Q*0W]�0K3J-/C!0K.�2|Ql),CW2F?�CL79."."79V90F%Wd 0K.1-/V=<F0
D"Q*0}<F0K3JD1-F6yMt-F6|� 7���� .BC!-FD"79-/? D"Q,0�7U?,.1D"2F?ED�."Q,0
V92F),?,3�Q*0K.5%

P

4 feet

12 RPM

θ

Nl%fdf05D")*6;?�D1- r
�>056;3579.10y{l% {l%��l%���79?,: +G2&6;2FCW05D16;793Y0K�l),2&D"7=-/?,.WMt-F6LrH:*@/2&6�� .BV=-l352&D"79-/? 2&DWD"79C!0�� a 0K2F3;Q
3J-l-F6;:,7U?,2&D10AMi)G?,3JD"7=-/?Ywf7UV9VG]�0P2WC~),V=D"79+G2&6"D8Mi)G?,3JD"7=-/?Rb�%

�l% �L� QG79.4+G6"-F]GV=0KC 79.~2}<&2&6;792&D"79-/? -/?�D"Q*0e+,6;05<l7=-/)G.
+,6"-F]GV=0KC|%�'*)*+,+�-/.10\rn:*@/2&6 Q,79D".
2!V=-/?*@!]G2FV9V vE]G),D
79.�3J-/?,Mi),."0K:~2F?G:�6�),?,.T2(."+�050K:~-FMT$KNfMiD���.10K3
2FV=-/?,@
D"Q*0A+G2&D"QY+G7U3JD")*6"0K:�%

edgar

90 ft

45 ft

home plate

Edgar runs this way...

a 2cb���79?G:e+G2&6;2FC!05D16;7U3\0K�E),2&D"79-/?,.
Mi-F6frn:*@/2&6^%
a ]�b���79?G:�2YMt-F6�C�),VU2eMt-F6�D"Q*0WM ),?,3JD"7=-/?�� a �1b(w�Q,793;Q�3J-/C!+G)*D10K.4D"Q*0W:,79.1D"2F?G3J0WMt6;-/C�Q*-/C!0W+RV92&D10!D1-

rH:*@/2&6f2&D�D"79C!0��8.10K3J-/?,:,.5%

a 3^be��056"0e79.42y+GV=-FD�-FM
D"Q*0L@F6;2&+RQq-FM�� a �"b��H)G.10WXF-/)*6
@F6�2&+GQ,79?*@ :*05<l7U3J0 D1-	<F056;7=MiX�D"Q,79.5% �\)*6�79?*@ D"Q*0
D"7UC!0IrH:*@/2&6�79.O]�05D�wH050K?~�,6;."D�2F?,:~D"Q,7=6�:A]G2F.10Fv/:*0��
D1056�CW79?*0
wfQ,056"0f2F?,:!w�Q*0K?WQ*0f7U.�35V=-/.10K.1DnD1-�Q*-/C!0
+RV92&D10F%\jk?ED1056"+,6"05D(XF-/)*6P2F?,."wH056A),."7U?*@WD"Q*0�@F6;2&+GQ
-FM
� a �1b�%
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�E% a 2cb�jkMTh! #"%$4$5m!MtD���."0K342F?,:Yh'&(" �FN�MtD���."0K3&vG�G?,:*) h�)>2F?,:YD"Q,04:,7=6"0K3JD"79-/?e-FM�hR�G.1�F05D"3;Q�2!+G7U3JD")*6"0F%
a ]�bBjkMOh  "%$f� s MiD���.10K3P2F?G:eh & "%$P$K{~MiD���.10K3&v,�G?,:+) h�)l2F?,:eD"Q*0A:,7=6"0K3JD"79-/?B-FMThG�,."�F05D"3;Qy2�+R793JD")*6"0F%
a 3^b�jkMTh  "%$4$KN�MtD���."0K342F?,:,) h�)-" �FN�MiD���.10K3&vR�G?,:�D"Q*0P+�-/."."79]GV=0(h & 2F?,:Y:,7=6;0K3JD"7=-/?,.8-FM�hG%
a :RbBjkMTh!&�" Z�MiD���.10K3P2F?,:.) h/)-" $F$K�WMtD���."0K3&v,�G?,:eD"Q*04+�-/.;."7=]GV=0(h' !2F?,:|:,7=6;0K3JD"7=-/?,.8-FMThG%

Zl% �f�
wI-�2F7=6"+RV92F?*0K.�2&6"0(79?,7=D"7U2FV9V=X�."+�-FD1D10K:�2F.H+G793JD")*6"0K:W]�0KV9-^wP%#� Q*0A'>2F? � ),2F?10R7=@/QcDI79.n7U?,7=D"792FV9V9X4.1+�-FD1D10K:
2&D\D"Q*0~-F6;7=@/7U?|-FMnD"Q,0~79CW+�-/."0K:y3J-l-F6;:,79?,2&D10�.1X>.1D10KC 2F?,:20G7=0K.(2FV=-/?*@�+G793JD")*6"0K:y+G2&D"Q $KN&meC!+GQ�%(� Q*0
'>��2&@/7=D30G7=@/QEDH."D"2&6"D".82&DID"Q,0(V=->352&D"7=-/? a {&m>v s bI2F?,:�0G7=0K.�$K{&m~CW+GQB2FV9-/?*@�+R793JD")*6"0K:L+G2&D"Q�%�� Q*0(),?,7=D".H79?
D"Q,04:,792&@F6;2FC wf79V9VR]�0PCW79V=0K.4�
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San Juan plane

Skagit planeQ(t)

P(t)
d(t)

starts here; 150 mph

starts here; 120 mph

28 deg
11 deg

(20,4)

x (miles)

y (miles)

X

a 2cb���79?G:WM ),?,3JD"7=-/?,. � "�� a�� bn2F?,: � "�� a�� bnwfQ*-/.10�@F6;2&+GQ,.I2&6"0(D"Q*0
0G79@/QcDH+G2&D"Q,.H-FM�D"Q*0P'>2F? � ),2F?
2F?G:}'l�&2&@/7=D 0G7=@/QED".5v*6"0K.1+�0K3JD"7=<F0KV9XF%

a ]�b���79?G:YD"Q*0P+�-/79?ED�� w�Q*056"0PD"Q*04DgwI- 0G7=@/QED +G2&D"QG.f3J6"-/.".K%n��Q*0K?|wf7UV9V�0K2F3;Q�+GV92F?*0A6;0K2F3;Q	��z��(-
D"Q,0P+GV92F?*0K.
3J-/VUV979:*0�z

a 3^b���79?G:|D"Q*0~+G2&6;2FC!05D16�793P0K�l),2&D"7=-/?,.�
 a �"b3" a��
�^a �1b�� � ��a �"b1b
Mi-F6(D"Q*0!'*2F? � )G2F? 0G79@/QcD5��Q*056"0Fv �
wf79V9V
]�0P79?YQ,-/)*6;.5%

a :Rb���79?G:|D"Q*0~+G2&6;2FC!05D16�793P0K�l),2&D"7=-/?,.�� a �"b3" a����Fa �1b�� � �/a �"b1b Mt-F6(D"Q*0W'l��2&@/79D
0G7=@/QED5��Q*056"0Fv �
wf79V9V�]�0
7U?YQ*-/)*6;.5%

a 0�b���Q*056"0�79.80K2F3;Q}+GV92F?*0AV=->352&D10K:y2&MiD1056(�WCW79?l)*D10K.�z
a M�b��(."79?,@�D"Q,0W:,79.1D"2F?,3J0�Mi-F6;C~),V92>v��G?,:�2eM ),?,3JD"7=-/? � a �1b�vT79?�D"Q*0!D"79C!0�<&2&6;792&]GV=0Fv�wfQG793;Q�3J-/C!+R)*D10K.

D"Q,04:,79.1D"2F?G3J0A]�05D�wH050K?yD"Q*0ADgwI-L+RV92F?*0K. �
Q*-/)*6;.
2&MiD1056fD"Q,05X�2&6"0�.1+�-FD1D10K:�%
a @Eb��(.10�D"Q*0�M ),?,3JD"7=-/? � a �"b(79?}D"Q*0�+,6"05<>7=-/),.�+G2&6"D\D1-Y�G?,:}D"Q*0!:,79."D"2F?,3J0�]�05D�wH050K?�D"Q,0~D�wH-Y+RV92F?*0K.

2&MiD1056(�WCW79?l)*D10K.5%
a QRb���79?G:YD"Q*0�CL79?,79C~),C :,79."D"2F?,3J0P]�05DgwI050K?yD"Q,04DgwI-�+GV92F?*0K.�2F?,:y:*05D1056�CW79?*0AwfQ,0K?|D"Q,79.fQ,2&+,+�0K?,.5%

a �(79?ED4���}79?,79CW79_50(D"Q,0AMi),?G3JD"7=-/? a � a �"b1b � �,6;."D5% b
a 7tbB��Q*056"0\2&6"0(D"Q*0(DgwI-~+RV92F?*0K.IV=-l352&D10K: a 79?BD"Q*0�+G793JD")*6"0�b#wfQ*0K?BD"Q*05XL2&6"0\35V=-/.10K."DHD1-�-/?*0\2F?*-FD"Q*056 z

�l%�S Mi0K?,3J08wf7=D"Q�-/?*080K?,:�V=-l352&D10K:!2&D#D"Q,0
-F6;7=@/79? 79?�D"Q,0 � � � +GV92F?*0�0��>D10K?,:,.YD1-
D"Q*0�0K2F.1DA2F.A."Q*-^w�?�% a ��056"0Fv � 2F?,: �
3J-E-F6;:G79?,2&D10K.W2&6"0yD"Q*0y:,79."D"2F?,3J0K.W0K2F.1D
2F?,:|?*-F6"D"Q|-FMTD"Q,0P-F6;7=@/79?�% b��I-F]y6;),?G.
Mt6"-/C�D"Q*0LV=->352&D"7=-/? {&myMt0505D40K2F.1D�2F?,:
{&m|Mi0505D�.1-/)*D"Q�-FM8D"Q*0L-F6;79@/79?�2&D�3J-/?��
.1D"2F?cDB.1+�050K:�v�6"0K2F3�Q,79?*@�D"Q*0|V9-l352&D"7=-/?
{&m�Mi0505D
:,7=6"0K3JD"V9X!wH0K.1D8-FM�D"Q,0(-F6�7=@/79?BZ
.10K3J-/?,:,. VU2&D1056K% 20 ft

fence

Bob reaches
this location
in 8 seconds

Bob starts here

x-axis (feet)

y-axis(feet)

north

east

20 ft

20 ft

a 2cb���79?G:LD"Q*0A3J-l-F6;:,79?G2&D10K.8-FM��I-F]Y2&MtD1056��H.10K3J-/?,:,.8Mi-F6
m�� ��� Zl�,7`% 0F%#�G?,:B+G2&6;2FCW05D16;793�0K�E),2&D"79-/?,.
Mi-F6��I-F] � .�C!-FD"7=-/?�%

a ]�b���79?G: D"Q,0e:G79.1D"2F?,3J0eMi6"-/C��I-F]�D1-�D"Q*0YMt0K?G3J0e2&MiD10561�~.10K3J-/?,:,.5% a�� -FD10 �|�fQ,79.�79.�2�C�),V9D"7=+G2&6"D
M ),?,3JD"79-/?�% b

a 3^b���79?G:eD"Q*0PD"79C!0 a . bI2F?,:|V=->352&D"7=-/? a .�b8wfQ*056"0 �I-F]y79. 0��>2F3JD"V=X�$KN�Mi0505Df2^wI2^XYMt6"-/C D"Q*0PMi0K?,3J0�z

�



$5m>%f�fQ*04+G7U3JD")*6"04]�0KV=-�w ."Q,-^wf.\.105<F056;2FVT:,7���056"0K?EDf<F0K3JD1-F6;.\h�" � ��� ��� � � ��� � � � � ��� ��� ��	�% �*-F6A0K2F3�Q}<F0K3JD1-F6
hRvG2F?,.1wI056 D"Q*0K."04�E),0K.1D"7=-/?,.4�


 j�.
h  +�-/."7=D"7=<F0Fv*?*05@/2&D"79<F04-F6 _5056"-Ez

 j�.
h & +�-/."79D"7=<F0Fv,?*05@/2&D"7=<F0P-F6�_5056"-Ez

 �(-l0K. D"Q*0�:,7=6"0K3JD"7=-/?Y2F?,@/V=0��!Mi-F6 D"Q*0A<F0K3JD1-F6\."2&D"79.1MiXBD"Q,043J-/?,:,7=D"79-/?��#m��
� �
���&{/z

 �(-l0K. D"Q*0�:,7=6"0K3JD"7=-/?Y2F?,@/V=0��!Mi-F6 D"Q*0A<F0K3JD1-F6\."2&D"79.1MiXBD"Q,043J-/?,:,7=D"79-/?������&{ �
���
�Oz

 �(-l0K. D"Q*0�:,7=6"0K3JD"7=-/?Y2F?,@/V=0��!Mi-F6 D"Q*0A<F0K3JD1-F6\."2&D"79.1MiXBD"Q,043J-/?,:,7=D"79-/?�� $�� �
��� mcz

 ��Q,793�QY<F0K3JD1-F6\Q,2F. ) h  )lD"Q*04V92&6;@F0K.1D�zY��Q,793�QY<F0K3JD1-F6\Q,2F. ) h  )lD"Q*04."CL2FV9V=0K.1D�z

 ��Q,793�QY<F0K3JD1-F6\Q,2F. ) h & )lD"Q,0PV92&6"@F0K.1D�zy��Q,793;Q|<F0K3JD1-F6(Q,2F. ) h & )ED"Q*04."CL2FV9V=0K.1D�z

k

y-axis

x-axis

a

b

c

d

e

f

g

hj

s
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