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/HVVRQ���±�7KH�*UDYLWDWLRQDO�)RUFH�DQG�

<RXU�:HLJKW��:KDW¶V�WKH�&RQQHFWLRQ"

�



�
7KH�*UDYLWDWLRQDO�)RUFH�DQG�<RXU�
:HLJKW��:KDW¶V�WKH�&RQQHFWLRQ"�
�
*UDGH�/HYHO���WK�±��WK��
�
2EMHFWLYHV��

x� &RQYHUVLRQ�RI�VWDQGDUG�XQLWV�LQWR�6,�XQLWV�RI�
PHDVXUHPHQW�

x� 6ROYH�HTXDWLRQV�XVLQJ�WKH�XQLYHUVDO�ODZ�RI�
JUDYLWDWLRQ�

x� &RPSDUH�DQG�FRQWUDVW�JUDYLWDWLRQDO�IRUFH�RQ�GLIIHUHQW�SODQHWDU\�ERGLHV�
�
$UL]RQD�6WDWH�6WDQGDUGV��

x� �0�3���&RQVWUXFW��LQWHUSUHW��DQG�GHPRQVWUDWH�PHDQLQJ�IRU�UHDO�QXPEHUV�DQG�
DEVROXWH�YDOXH�LQ�SUREOHP�VROYLQJ�VLWXDWLRQV���32����&RQYHUW�VWDQGDUG�QRWDWLRQ�
LQWR�VFLHQWLILF�QRWDWLRQ��LQFOXGLQJ�QHJDWLYH�H[SRQHQWV�DQG�YLFH�YHUVD��

x� �6&��3���'HPRQVWUDWH�WKH�XQGHUVWDQGLQJ�RI�JUDYLWDWLRQ�DV�D�XQLYHUVDO�IRUFH�WKDW�
HDFK�PDVV�H[HUWV�RQ�DQ\�RWKHU�PDVV���32���8VH�WKH�XQLYHUVDO�ODZ�RI�JUDYLWDWLRQ�
WR�SUHGLFW�KRZ�WKH�JUDYLW\�IRUFH�FKDQJHV�ZLWK�D�FKDQJH�RI�GLVWDQFH�DQG�RU�PDVV��

�
7LPH�QHHGHG����FODVV�SHULRG�
�
0DWHULDOV��

x� &DOFXODWRUV�

x� +HDY\�DQG�OLJKW�REMHFWV�
�

,QWURGXFWLRQ��
*UDYLW\�LV�WKH�IRUFH�ZLWK�ZKLFK�WKH�(DUWK��0RRQ��RU�RWKHU�PDVVLYH�ERG\�DWWUDFWV�

DQ�REMHFW�WRZDUGV�LWVHOI���%\�GHILQLWLRQ��WKLV�LV�WKH�ZHLJKW�RI�WKH�REMHFW���$OO�REMHFWV�RQ�
(DUWK�H[SHULHQFH�D�IRUFH�RI�JUDYLW\��ZKLFK�LV��GLUHFWHG��GRZQZDUG��WRZDUGV�WKH�FHQWHU�RI�
WKH�(DUWK���7KH�IRUFH�RI�JUDYLW\�RQ�DQ�REMHFW�RQ�(DUWK�LV�DOZD\V�HTXDO�WR�WKH�ZHLJKW�RI�
WKH�REMHFW�DV�JLYHQ�E\�WKH�HTXDWLRQ��

�

)*� �0DJQLWXGH�RI�WKH�*UDYLWDWLRQDO�)RUFH��1��

P�� �0DVV�RI�RQH�ERG\��NJ��

P�� �0DVV�RI�D�VHFRQG�ERG\��NJ��

*� ������[������1�P��NJ���8QLYHUVDO�*UDYLWDWLRQDO�&RQVWDQW��

U� �'LVWDQFH�EHWZHHQ�WKH�FHQWHUV�RI�PDVV�RI�WKH�WZR�REMHFWV��P��

�

�

�

(TXDWLRQ����



3URFHGXUH��
6WDUW�E\�KROGLQJ�XS�D�KHDY\�REMHFW�VXFK�DV�D�ERRN�LQ�RQH�KDQG�DQG�D�OLJKW�REMHFW�

VXFK�DV�D�SLHFH�RI�SDSHU�RU�IHDWKHU�LQ�WKH�RWKHU�KDQG���$VN�ZKDW�ZLOO�KDSSHQ�LI�\RX�OHW�JR�
RI�WKH�REMHFWV���6WXGHQWV�VKRXOG�DQVZHU�WKDW�WKH�REMHFWV�ZLOO�IDOO�WR�WKH�JURXQG���$VN�ZK\�
WKH�REMHFWV�IDOO�WR�WKH�JURXQG���6WXGHQWV�ZLOO�SUREDEO\�DQVZHU��EHFDXVH�RI�*5$9,7<���
:ULWH�WKH�ZRUG�*5$9,7<�RQ�WKH�ERDUG�RU�RYHUKHDG���1H[W��GURS�WKH�REMHFWV�DQG�DVN�
ZK\�WKH�ERRN�KLW�WKH�JURXQG�ILUVW���6WXGHQWV�PLJKW�VD\�EHFDXVH�WKH�ERRN�ZHLJKV�PRUH�RU�
WKDW�DLU�UHVLVWDQFH�KHOG�WKH�IHDWKHU�XS�ORQJHU��

1H[W�GURS�D�KHDY\�ERRN�DQG�D�OLJKWHU�ERRN�DW�WKH�VDPH�WLPH���7KH\�ZLOO�KLW�WKH�
JURXQG�DW�WKH�VDPH�WLPH���([SODLQ�WKDW�LQ�D�YDFXXP��ZKHUH�WKHUH�LV�QR�DLU�UHVLVWDQFH��DOO�
REMHFWV��ZKHQ�GURSSHG�DW�WKH�VDPH�WLPH��ZLOO�KLW�WKH�JURXQG�DW�WKH�VDPH�WLPH���7KLV�LV�
WKH�UHVXOW�RI�JUDYLW\���1RZ�DVN�WKH�VWXGHQWV��ZKDW�LV�JUDYLW\"��:ULWH�WKHLU�DQVZHUV�RQ�WKH�
ERDUG�QH[W�WR�WKH�ZRUG�*5$9,7<�DQG�GLVFXVV�WKH�YDOLGLW\�RI�HDFK�DQVZHU���([SODLQ�WKDW�
JUDYLW\�LV�DQ�DWWUDFWLYH�IRUFH�WKDW�HYHU\�SDUWLFOH�RU�REMHFW�LQ�WKH�XQLYHUVH�H[HUWV�RQ�HDFK�
RWKHU���,W�FDQ�EH�GHVFULEHG�E\�WKH�HTXDWLRQ�DERYH���:ULWH�WKLV�HTXDWLRQ�RQ�WKH�ERDUG�DQG�
H[SODLQ�HDFK�YDULDEOH��

1RZ��ZKDW�LI�ZH�ZHUH�WR�GURS�WKH�IHDWKHU�SLHFH�RI�SDSHU�DQG�ERRN�DW�WKH�VDPH�
WLPH�ZKLOH�VWDQGLQJ�RQ�WKH�VXUIDFH�RI�WKH�0RRQ���:KDW�ZRXOG�KDSSHQ"��$SROOR����
DVWURQDXW��'DYH�6FRWW��GLG�DQ�H[SHULPHQW�VLPLODU�WR�WKLV�ZKLOH�RQ�WKH�0RRQ���+H�GURSSHG�
D�KDPPHU�DQG�D�IHDWKHU�DW�WKH�VDPH�WLPH���:KDW�GR�\RX�WKLQN�KDSSHQHG"��7KH�REMHFWV�
KLW�WKH�VXUIDFH�DW�WKH�VDPH�WLPH���7KLV�LV�EHFDXVH�WKH�0RRQ�KDV�QR�DWPRVSKHUH�DQG�
WKXV�QR�DLU�UHVLVWDQFH�WR�VORZ�GRZQ�WKH�IDOO�RI�WKH�IHDWKHU��

+RZ�LV�JUDYLW\�UHODWHG�WR�ZHLJKW"��,QFOXGHG�LQ�WKH�PRGXOH�LV�D�VHW�RI�JUDYLW\�
EORFNV���6KRZ�WKHP�WR�WKH�FODVV�DQG�H[SODLQ�WKDW�WKH\�UHSUHVHQW�WKH�VDPH�EORFN�RQ�
GLIIHUHQW�SODQHWV���+DYH�VWXGHQWV�SLFN�XS���EORFNV��E\�WKH�KDQGOH��RQH�LQ�HDFK�KDQG���
+DYH�VWXGHQWV�FRPSDUH�DOO�WKUHH�EORFNV�DQG�FRPPHQW�RQ�ZKDW�WKH\�IHHO�DQG�VHQVH���
7HOO�WKHP�WKDW�HYHQ�WKRXJK�HDFK�RI�WKH�EORFNV�K\SRWKHWLFDOO\�KDV�WKH�VDPH�PDVV��
EHFDXVH�JUDYLW\�LV�GLIIHUHQW�RQ�WKH�0RRQ��0DUV��DQG�(DUWK��WKH�EORFNV�KDYH�GLIIHUHQW�
ZHLJKWV��

1RZ��OHWV�GHILQH�ZKDW�ZHLJKW�LV���:HLJKW�LV�WKH�PDVV�RI�VRPHWKLQJ�PXOWLSOLHG�E\�
WKH�DFFHOHUDWLRQ�GXH�WR�JUDYLW\�RI�WKH�SODQHWDU\�ERG\�WKDW�LV�DWWUDFWLQJ�WKH�REMHFW���7KH�
IROORZLQJ�HTXDWLRQ�GHVFULEHV�ZHLJKW��
�
:HLJKW��1HZWRQ¶V�� �PDVV��NJ��[�J��NJ�P�V���
�
:KHUH�J�LV�WKH�DFFHOHUDWLRQ�GXH�WR�JUDYLW\�RI�WKH�SODQHW�\RX�DUH�RQ��
�
)RU�H[DPSOH��RQ�(DUWK�\RXU�ZHLJKW�LQ�1HZWRQ¶V�ZRXOG�EH�H[SUHVVHG�E\�WKH�IROORZLQJ�
HTXDWLRQ��
�
:HLJKW��1HZWRQ¶V�� �PDVV��NJ��[������NJ�P�V��� (TXDWLRQ����
�
%HFDXVH�RQ�(DUWK�J�LV�����P�V��

�
7KHUHIRUH��\RX�QHHG�WR�NQRZ�\RXU�PDVV�WR�FDOFXODWH�\RXU�ZHLJKW���0DVV�FDQ�EH�
FDOFXODWHG�XVLQJ�WKH�VDPH�HTXDWLRQ�EHFDXVH�\RX�DOUHDG\�NQRZ�\RXU�ZHLJKW�RQ�(DUWK���
)RU�H[DPSOH�LI�\RX�ZHLJK�����OEV�RQ�(DUWK��ZKDW�LV�\RXU�PDVV"�



)LUVW�\RX�KDYH�WR�FRQYHUW�\RXU�ZHLJKW�LQ�SRXQGV�WR�1HZWRQ¶V�XVLQJ�WKH�FRQYHUVLRQ�IDFWRU�
EHORZ���
�
��SRXQG� �������1HZWRQ¶V�
�
7KH�FRQYHUVLRQ�ORRNV�OLNH�WKLV�����
�
����OEV�[�������1HZWRQ¶V�OE� �������1��\RXU�ZHLJKW�RQ�(DUWK��
�
1RZ�XVH�WKLV�QHZ�ZHLJKW�LQ�(TXDWLRQ���WR�JHW�WKH�IROORZLQJ��
�
������1� �\RXU�PDVV��NJ��[������NJ�P�V���
�
������1��������.J�P�V��� �\RXU�PDVV��NJ��
�
� � � ������ �������NJ�
�
2QFH�\RX�NQRZ�\RXU�PDVV�\RX�FDQ�FDOFXODWH�\RXU�ZHLJKW�RQ�WKH�0RRQ�DQG�RQ�RWKHU�
SODQHWV�XVLQJ�(TXDWLRQ�����%XW�EHIRUH�\RX�GR�WKLV�\RX�PXVW�ILJXUH�RXW�WKH�DFFHOHUDWLRQ�
GXH�WR�JUDYLW\�RQ�RWKHU�SODQHWV�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ��
�
��
�
�
�
�
�
�
�
,I�WKH�LQVWUXFWRU�ZRXOG�OLNH�WR�H[SODLQ�ZKHUH�(TXDWLRQ���FRPHV�IURP�VHH�EHORZ��
�
:H�FDQ�XVH�1HZWRQ¶V�VHFRQG�ODZ�WR�ILJXUH�RXW�WKH�DFFHOHUDWLRQ�GXH�WR�JUDYLW\�IRU�WKH�
(DUWK���$FFRUGLQJ�WR�WKLV�ODZ�)� �PD���5HDUUDQJH�WKH�HTXDWLRQ�WR�JHW�D� �)�P���1H[W�
VXEVWLWXWH�(TXDWLRQ����IRU�)�WR�JHW�WKH�IROORZLQJ��
�
�
�
�
�
�
�
�
�
�
1RZ�LQVHUW�WKH�FRUUHFW�YDOXH�IRU�HDFK�YDULDEOH�LQWR�(TXDWLRQ���WR�JHW��

��J� �*�PS���U
�
� ��J�LV�DFFHOHUDWLRQ�GXH�WR�JUDYLW\�

��*�LV�WKH�8QLYHUVDO�*UDYLWDWLRQ�&RQVWDQW� ���������[����±
���XQLWV�DUH�1�
�P��NJ��

��PS��NJ��LV�WKH�PDVV�RI�WKH�SODQHWDU\�REMHFW�\RX�DUH�RQ�
��U����P��LV�WKH�GLVWDQFH�EHWZHHQ�\RX�DQG�WKH�FHQWHU�RI�WKH�

SODQHW��WKLV�LV�DOVR�WKH�UDGLXV�RI�WKH�SODQHW�

(TXDWLRQ����

�

D�RU�J� �*�P(�P���U
�
�

�
���������������������P�

7KH�P¶V�FDQFHO�RXW�DQG�ZH�DUH�OHIW�ZLWK�
(TXDWLRQ����

(TXDWLRQ����

��J� �*�PS���U
�
�

�
�
�

D�RU�J� ���������[���
�����

1P
�
�NJ

���
[������[���

���
NJ���������[���

��
P�

��
� �

����P�V��



$VVHVVPHQW��
6WXGHQWV�ZLOO�ZRUN�LQGLYLGXDOO\�WR�FRPSOHWH�WKH�6WXGHQW�6KHHW�DQG�WXUQ�LQ�IRU�D�JUDGH��
�
([WHQVLRQ��
$VN�WKH�VWXGHQWV�WR�ILJXUH�RXW�WKHLU�ZHLJKW�LI�WKH\�ZHUH�LQ�RUELW�����NP�DERYH�WKH�(DUWK��
WKH�SODQHW�-XSLWHU"�
�
9RFDEXODU\��
*UDYLW\��ZHLJKW��PDVV��DFFHOHUDWLRQ�GXH�WR�JUDYLW\��1HZWRQ��8QLYHUVDO�*UDYLWDWLRQ�
&RQVWDQW��1HZWRQ¶V�6HFRQG�/DZ�
�
5HIHUHQFHV��
KWWS���ZZZ�SK\VLFVFODVVURRP�FRP�&ODVV�QHZWODZV�X�O�E�KWPO�JUDY�
�
$GGLWLRQDO�5HVRXUFHV��
��KWWS���ZZZ�H[SORUDWRULXP�HGX�URQK�ZHLJKW��
��KWWS���NLGV�PVIF�QDVD�JRY�3X]]OHV�:HLJKW�DVS�
��KWWS���ZZZ�WHDFKHUYLVLRQ�FRP�OHVVRQ�SODQV�OHVVRQ�����KWPO�
��KWWS���ZZZ������FRP�JUDYLW\�KWP�
��KWWS���ZZZ�DF�ZZX�HGX�aYDZWHU�3K\VLFV1HW�7RSLFV�*UDYLW\�1HZWRQ/DZ*UDYLW\�KWPO�
��KWWS���ZZZ�SK�VXUUH\�DF�XN�VDWHOOLWHV�PDLQ�RUELWV��KWPO�
��KWWS���ZZZ�VKRGRU�RUJ�FVHUG�5HVRXUFHV�$FWLYLWLHV�0DVV:HLJKW�LQGH[�SKS�
��KWWS���ZZZ�VFLHQFHMR\ZDJRQ�FRP�SK\VLFV]RQH�OHVVRQ���PRWLRQ�OLQHDU�DFFJUDYL�JUDYL

W\��KWP�
��KWWS���VSRUWVILJXUHV�HVSQ�FRP�VSRUWVILJXUHV�OSBLQOLQHBLQHUWLD�MVS�
��KWWS���ZZZ�VFLHQFHQHW�RUJ�XN�GDWDEDVH�3K\VLFV�/LVWV�JUDYLW\�KWPO�
�

http://www.physicsclassroom.com/Class/newtlaws/u2l2b.html#grav
http://www.exploratorium.edu/ronh/weight/
http://kids.msfc.nasa.gov/Puzzles/Weight.asp
http://www.teachervision.com/lesson-plans/lesson-353.html
http://www.1728.com/gravity.htm
http://www.ac.wwu.edu/~vawter/PhysicsNet/Topics/Gravity/NewtonLawGravity.html
http://www.ph.surrey.ac.uk/satellites/main/orbits4.html
http://www.shodor.org/cserd/Resources/Activities/MassWeight/index.php
http://www.sciencejoywagon.com/physicszone/lesson/01motion/linear/accgravi/gravity1.htm
http://www.sciencejoywagon.com/physicszone/lesson/01motion/linear/accgravi/gravity1.htm
http://sportsfigures.espn.com/sportsfigures/lp_inline_inertia.jsp
http://www.sciencenet.org.uk/database/Physics/Lists/gravity.html


1DPH�BBBBBBBBBBBBBBBBBBBBBB�
�

6WXGHQW�6KHHW��*UDYLW\�DQG�<RXU�:HLJKW�RQ�2WKHU�3ODQHWV�
�
+DYH�\RX�HYHU�ZRQGHUHG�ZK\�\RX�ZHLJK�ZKDW�\RX�GR"��:RXOG�\RX�ZHLJK�WKH�VDPH�RQ�
WKH�0RRQ��RU�RQ�-XSLWHU"��)RU�WKDW�PDWWHU��ZKDW�LV�ZHLJKW��DQG�KRZ�GRHV�LW�UHODWH�WR�PDVV�
DQG�JUDYLW\"��,Q�WKLV�H[HUFLVH�\RX�ZLOO�GHWHUPLQH�\RXU�ZHLJKW�RQ�WKH�0RRQ�DQG�RQ�RWKHU�
SODQHWV�DQG�FRPSDUH�WKLV�ZHLJKW�WR�ZKDW�\RX�ZHLJK�RQ�(DUWK���<RX�ZLOO�DOVR�GLVFRYHU�WKH�
GLIIHUHQFH�EHWZHHQ�\RXU�ZHLJKW�DQG�\RXU�PDVV��
�
&RPSOHWH�WKH�IROORZLQJ�H[HUFLVH�DQG�DQVZHU�WKH�TXHVWLRQV�DW�WKH�HQG��
�
3DUW�,���
�
:KDW�LV�\RXU�:(,*+7�RQ�(DUWK"��BBBBBBBBBBBBB��SRXQGV��OE��
�
,Q�RUGHU�WR�ILJXUH�RXW�\RXU�ZHLJKW�RQ�RWKHU�ZRUOGV�\RX�QHHG�WR�FRQYHUW�SRXQGV�LQWR�
1HZWRQ¶V��1����$�1HZWRQ�LV�D�PHDVXUH�RI�IRUFH�DQG�LV�HTXDO�WR�NJ�[�P�V���
�
��SRXQG� �������1HZWRQ¶V��������������
�
3XW�\RXU�ZHLJKW��LQ�SRXQGV��LQ�WKH�EODQN�RI�WKH�HTXDWLRQ�EHORZ�WR�FDOFXODWH�\RXU�ZHLJKW�
LQ�1HZWRQ¶V��
�
BBBBBBBBBBBBBBB��OEV�[��������1��
�
�
�
�
3DUW�,,��
�
&DOFXODWH�\RXU�0$66�XVLQJ�WKH�HTXDWLRQ�:� �P�[�J�ZKLFK�LV�H[SODLQHG�EHORZ��
�
<RXU�:(,*+7��1�� �\RXU�0$66��NJ��[�J��P�V������(TXDWLRQ�$��
�
�
BBBBBBBBBBBBBBB��1� �BBBBBBBBBBBBBBNJ��[�����P��V��

�<RXU�ZHLJKW�� �������<RXU�PDVV��
�

�
5HDUUDQJH�WKH�HTXDWLRQ��
�
�
BBBBBBBBBBBBBB�NJ� ��

�<RXU�PDVV��
�
�
�

��OEV�

�

 BBBBBBBBBB1�

<RXU�ZHLJKW�LQ�
1HZWRQ¶V�RQ�(DUWK�

�
�
����P�V��

<RXU�ZHLJKW��1��



3DUW�,,,��
�
,Q�RUGHU�WR�ILQG�\RXU�ZHLJKW�RQ�DQRWKHU�SODQHW��\RX�KDYH�WR�NQRZ�WKH�DFFHOHUDWLRQ�GXH�WR�
JUDYLW\��J��RQ�WKH�SODQHW��7R�ILJXUH�RXW�WKH�J�RI�RWKHU�SODQHWV�XVH�WKH�IROORZLQJ�HTXDWLRQ��
�
�
�
�
�
�
�
�
�
�
�
�
�
8VH�(TXDWLRQ�%�WR�FDOFXODWH�WKH�DFFHOHUDWLRQ�GXH�WR�JUDYLW\�RQ�WKH�IROORZLQJ�SODQHWV�
�XVH�WKH�VSDFH�SURYLGHG�WR�VKRZ�\RXU�ZRUN���
�
7KH�0RRQ¶V�J� �BBBBBBBBBBBB�
�
�
�
0DUV¶�J� �BBBBBBBBBBBB�
�
�
�
-XSLWHU¶V�J� �BBBBBBBBBBBBBB�
�
�
�
6DWXUQ¶V�J� �BBBBBBBBBBBBBB�
�
�
�
7LWDQ¶V�J��6DWXUQ¶V�ODUJHVW�PRRQ�� �BBBBBBBBBBBBBB�
�
�
3DUW�,9��
�
2QFH�\RX�KDYH�FDOFXODWHG�WKH�JUDYLW\�RQ�HDFK�SODQHW�XVH�(TXDWLRQ�$�WR�ILQG�\RXU�
ZHLJKW�RQ�WKDW�SODQHW�LQ�1HZWRQ¶V��
�
)RU�H[DPSOH��\RXU�ZHLJKW�LQ�1HZWRQ¶V�RQ�(DUWK�FDQ�EH�FDOFXODWHG�OLNH�WKLV��
�
:� �PDVV\RX�[�����P�V��
�

��J� �*�PS���U
�
�

x� J�LV�DFFHOHUDWLRQ�GXH�WR�JUDYLW\��:KDW�\RX�ZDQW�WR�
NQRZ��

x� *�LV�WKH�8QLYHUVDO�*UDYLWDWLRQ�&RQVWDQW� ���������[�
���±���XQLWV�DUH�1�
�P��NJ��

x� PS��NJ��LV�WKH�PDVV�RI�WKH�SODQHWDU\�REMHFW�\RX�DUH�RQ�
x� U����P��LV�WKH�GLVWDQFH�EHWZHHQ�\RX�DQG�WKH�FHQWHU�RI�WKH

SODQHW��WKLV�LV�DOVR�WKH�UDGLXV�RI�WKH�SODQHW�

8VH�WKH�DWWDFKHG�WDEOH�WR�

ILQG�WKH�FRUUHFW�YDOXHV�IRU�

WKH�PDVV�DQG�UDGLXV�RI�WKH�

SODQHWV��

+,17�

(TXDWLRQ�%�



<RXU�ZHLJKW�RQ�WKH�0RRQ� BBBBBBBBBBBBBBBB�1HZWRQ¶V� BBBBBBBBBBBBBBBB�OEV�
�
<RXU�ZHLJKW�RQ�0DUV� BBBBBBBBBBBBBBBB�1HZWRQ¶V� BBBBBBBBBBBBBBBB�OEV�
�
<RXU�ZHLJKW�RQ�-XSLWHU� BBBBBBBBBBBBBBBB�1HZWRQ¶V� BBBBBBBBBBBBBBBB�OEV�
�
<RXU�ZHLJKW�RQ�6DWXUQ� BBBBBBBBBBBBBBBB�1HZWRQ¶V� BBBBBBBBBBBBBBBB�OEV�
�
<RXU�ZHLJKW�RQ�7LWDQ� BBBBBBBBBBBBBBBB�1HZWRQ¶V� BBBBBBBBBBBBBBBB�OEV�
�
�
�
1H[W��\RX�PXVW�FRQYHUW�\RXU�ZHLJKW�IURP�1HZWRQ¶V�EDFN�WR�SRXQGV�XVLQJ�WKH�IROORZLQJ�
HTXDWLRQ��
�
BBBBBBBBBBBBBB�1���[������OEVBB�
����<RXU�ZHLJKW��
�
�
�
�
�

7$%/(�2)�,03257$17�'$7$�
�

3ODQHWDU\�%RG\� 0DVV��NJ�� 5DGLXV��P��

(DUWK� �����[������ �����[�����

0RRQ� �����[������ �����[�����

0DUV� ��������[������ ������[�����

-XSLWHU� ����[������ �����[�����

6DWXUQ� ����[������ ����[�����

7LWDQ� �������[������ ������[�����

� � �

�
8QLYHUVDO�*UDYLWDWLRQ�&RQVWDQW� ���������[�������

������1�

�

 �BBBBBBBBBBB�OEV����\RXU�ZHLJKW�LQ�SRXQGV��



3DUW�9��4XHVWLRQV�WR�FRQVLGHU��
�

��� +RZ�GRHV�\RXU�ZHLJKW�RQ�WKH�PRRQ�FRPSDUH�WR�\RXU�ZHLJKW�RQ�(DUWK"��8VLQJ�WKH�
,PSRUWDQW�'DWD�7DEOH��ZKDW�IDFWRUV�PLJKW�FRQWURO�WKH�VWUHQJWK�RU�PDJQLWXGH�RI�WKH�
JUDYLWDWLRQDO�IRUFH"�
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