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-RKQ�/HSLDU]��DND�
´0U��)LVKµ��LV�D�
ORQJWLPH�SURIHVVLRQDO�
FLUFXV�SHUIRUPHU��+H�
WRXUHG�IRU���\HDUV�
ZLWK�WKH�%LJ�$SSOH�
&LUFXV�DQG�KDV�
DSSHDUHG�RQ�QDWLRQDO�
WHOHYLVLRQ�RQ�+%2�
DQG�$%&·V�*UHDW�
&LUFXV�3HUIRUPDQFHV�
RI�WKH�:RUOG�·�+H�KDV�
WRXUHG�KLV�RZQ��-PDQ�
VKRZ��7KH�)XQQ\�
6WXII�&LUFXV��WR�+RQJ�
.RQJ��7DLZDQ��DQG�DOO�
DFURVV�WKH�8QLWHG�
6WDWHV��$�JUDGXDWH�RI�
2EHUOLQ�&ROOHJH��0U��
/HSLDU]�LV�WKH�SURXG�
IDWKHU�RI�WKUHH�
FKLOGUHQ�DQG�OLYHV�LQ�
0DGLVRQ��1HZ�
-HUVH\� 

3KHQRPHQDO�3K\VLFV 

$ඊ඗ඝග�ගඐඍ�3ඍකඎ඗කඕඉඖඋඍ 
3KHQRPHQDO�3K\VLFV�KHOSV�VWXGHQWV�
UHDOL]H�WKDW�VFLHQFH�LV�LQWHUHVWLQJ��
IXQ��DQG�VRPHWKLQJ�WKH\�FDQ�GR��
7KH�SURJUDP�HQFRXUDJHV�
H[SORUDWLRQ�DQG�H[SHULPHQWDWLRQ��,W�
GHYHORSV�FXULRVLW\�DQG�LQVSLUHV�
FKLOGUHQ�WR�VHHN�PRUH�LQIRUPDWLRQ�
IRU�WKHPVHOYHV��7KH�SHUIRUPDQFH�
GHPRQVWUDWHV�VHHPLQJO\�LPSRVVLEOH�
FLUFXV�WULFNV�WKDW�DFWXDOO\�KDYH�
VFLHQWLILF�H[SODQDWLRQV��8VLQJ�
VWXGHQW�YROXQWHHUV��0U��)LVK�ZLOO�
GHPRQVWUDWH�WKDW� 
· <RX�FDQQRW�FUXVK�DQ�HJJ�LQ�\RXU�

KDQG 
· <RX�FDQ�SXW�D�QHHGOH�WKURXJK�D�

EDOORRQ�ZLWKRXW�LW�H[SORGLQJ 
· <RX�FDQ�PDNH�DQG�WKURZ�\RXU�

RZQ�ERRPHUDQJV 
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· <RX�FDQ�FUHDWH�D�VRQLF�ERRP 
0U��)LVK�GHPRQVWUDWHV�WKHVH�DQG�
PDQ\�PRUH�VFLHQWLILF�SKHQRPHQD�
LQ�D�OLYHO\��IXQ��DQG�HQWHUWDLQLQJ�
ZD\� 

0U��)LVK·V� 



 

 

IULFWLRQ�—�7KH�IRUFH�WKDW�SXVKHV�
DJDLQVW�D�PRYLQJ�REMHFW��FDXVLQJ�
LW�WR� VWRS�

The  terms below are used and / or explained in Phenomenal Physics. 

*ORVVDU\ 
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DLU�SUHVVXUH—$Q�LQYLVLEOH�IRUFH�
DOZD\V�SXOOLQJ�LQ�DOO�GLUHFWLRQV�DW�
WKH�VDPH�WLPH�� 

DUFK�—�$�VHPL-RYDO�VWUXFWXUH�
WKDW�FDQ�EH�VHHQ�LQ�EULGJHV��
FKXUFK� HV��DQG�
WKH�5R� PDQ�&ROL�
VHXP� 

˜ˌ˒ˎ˗˝˒ˏ˒ˌ�˝ˑˎ˘˛ˢ�-�6FLHQFH�
GRHV�QRW�DVVXPH�LW�NQRZV�WKH�
DEVROXWH�WUXWK�DERXW�WKH�
ZRUOG��5DWKHU��LW�DVVXPHV�WKDW�
ZH�PXVW�GLVFRYHU�WKH�WUXWK��
6FLHQFH�SUHVXSSRVHV�D�
UHJXODU�RUGHU�WR�QDWXUH�DQG�
DVVXPHV�WKHUH�DUH�XQGHUO\LQJ�
SULQFLSOHV�DFFRUGLQJ�WR�ZKLFK�
QDWXUDO�SKHQRPHQD�ZRUN��,W�
DVVXPHV�WKDW�WKHVH�SULQFLSOHV�
RU�ODZV�DUH�UHODWLYHO\�
FRQVWDQW��EXW�GRHV�QRW�
DVVXPH�WKDW�LW�FDQ�NQRZ�IRU�
FHUWDLQ�ZKDW�WKHVH�SULQFLSOHV�
DUH�RU�WKH�DFWXDO�RUGHU�RI�DQ\�
VHW�RI�HPSLULFDO�SKHQRPHQD��$�
´WKHRU\µ�LV�RXU�EHVW�JXHVV�DW�
WKH�WLPH�ZLWK�WKH�REVHUYDWLRQV�
DQG�LQIRUPDWLRQ�JHQHUDOO\�
DFFHSWHG�E\�PRVW�VFLHQWLVWV�� 

YHORFLW\�—�7KH�VSHHG�DW�ZKLFK�
DQ�REMHFW�WUDYHOV��GLVWDQFH�GL�
YLGHG� E\�
WLPH� 

VSHHG�RI�VRXQG�—�7KH�OHQJWK�
RI�D�IRRWEDOO�ILHOG�LQ�OHVV�WKDQ�
RQH� VHF�
RQG� 

VRQLF�ERRP�—�&UHDWHG�ZKHQ�
DQ�REMHFW�WUDYHOV�IDVWHU�WKDQ�
WKH�

SRO\PHUV�—�6XEVWDQFHV�PDGH�
XS�RI�YHU\�ODUJH�PROHFXOHV�WKDW�
WHQG�WR� VWLFN�
WRJHWK� HU� 

LQHUWLD�—�7KH�UHVLVWDQFH�WKDW�
DQ�REMHFW�KDV�WR�KDYLQJ�LWV�PR�
WLRQ�

JUDYLW\—WKH�GRZQZDUG�SXOO�RQ�
DOO�REMHFWV�WRZDUG�WKH�FHQWHU�RI�
WKH�

$OEHUW�(QVWHLQ 

7UXH�6WRU\��$OEHUW�(LQVWHLQ�
DQG�D�IULHQG�ZHUH�RXW�
ZDONLQJ�RQ�D�FROG��JUH\��
FORXG\�GD\��%RWK�ZHUH�
ZHDULQJ�KDWV�DQG�RYHUFRDWV��
,W�EHJDQ�WR�UDLQ��(LQVWHLQ�
LPPHGLDWHO\�WRRN�RII�KLV�KDW�
DQG�VWXIIHG�LW�LQVLGH�KLV�
RYHUFRDW��+LV�IULHQG��
QRWLFLQJ�WKLV��VDLG��´:K\�GLG�
\RX�WDNH�\RXU�KDW�RII"�,W·V�
EHJLQQLQJ�WR�UDLQ�µ�(LQVWHLQ�
UHSOLHG��´,I�P\�KDW�JHWV�ZHW��
LW�ZLOO�WDNH�KRXUV�WR�GU\�RXW��
0\�KDLU�,�FDQ�WRZHO�GU\�LQ�
OHVV�WKDQ�D�PLQXWH�µ 

DHURG\QDPLFV�—�7KH�VWXG\�RI�
IOLJKW�WKURXJK�WKH�DLU� 
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Here are some activities in which you may wish to engage your students after they’ve seen Phenomenal Physics. 
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$ඍක඗ඌඡඖඉඕඑඋඛ��0DNH�\RXU�RZQ�NLG-VDIH��HQYLURQPHQWDOO\-IULHQGO\�

���8QIROG�D�
SL]]D�ER[� 

���7UDFH�
DURXQG�D�
UXOHU� 

���)OLS�WKH�
UXOHU���DQG�

���&XW�RXW�
WKH�;� 

���5RXQG�RII�
WKH�HQGV�RI�

���%HQG�WKH�
WLSV�RI�WKH�;�

)O\LQJ�7LSV� 
�� )LQG�DQ�RSHQ�DUHD�RXWGRRUV��RU�D�J\PQDVLXP��DQG�DZD\�IURP�RWKHU�SHRSOH� 
�� :LWK�\RXU�DUP�UDLVHG��KROG�WKH�ERRPHUDQJ�ZLWK�WKH�EODGHV�SRLQWLQJ�XS�DQG�GRZQ��DQG�WKH�FXUYHG�

WLSV�SRLQWLQJ�LQ�WR�\RX� 
�� 7KURZ�WKH�ERRPHUDQJ�ZLWK�D�TXLFN�VQDS�RI�\RXU�ZULVW��XVLQJ�MXVW�D�OLWWOH�IRUFH��OLNH�D�EDVHEDOO� 
�� $GMXVW�WKH�IROGV�WR�PDNH�WKH�ERRPHUDQJ�IO\�EHWWHU� 

� � � ;   
7R�PDNH�EXEEOHV��PL[���SDUW�GLVKZDVKLQJ�OLTXLG�ZLWK���SDUWV�ZDWHU��0DNH�EXEEOH�ZDQGV�RXW�RI�OLJKW�

3඗ඔඡඕඍකඛ��6RDS�EXEEOHV 

$එක�3කඍඛඛඝඍ��6WLFN�D�QHHGOH�LQ�D�EDOORRQ�ZLWK�LW�EUHDNLQJ 

%ORZ�XS�D�EDOORRQ�IXOO\��OHW�VRPH�DLU�RXW�WR�PDNH�LW�VSRQJ\��WKHQ�WLH�WKH�HQG��,QVHUW�D�QHHGOH�DURXQG�



 

 

5ˎˌ˘˖˖ˎ˗ˍˎˍ�5ˎ˜˘˞˛ˌˎ˜ 
(9(5<'$<� 6&,(1&(� (;3/$,1('�� SXEOLVKHG� E\� 7KH� 1DWLRQDO� *HRJUDSKLF� 6RFLHW\�� 7KLV� KDUG� ERXQG�
ERRN�LV�RQH�RI�WKH�EHVW�DQG�FRPSOHWH�VFLHQFH�ERRNV�HYHU�SXEOLVKHG�IRU�JHQHUDO�DXGLHQFHV��,W�FRQWDLQV�
LQ-GHSWK� H[SODQDWLRQV� RI� VFLHQWLILF� SULQFLSDOV�� KDV� DQ� H[WHQVLYH� YRFDEXODU\� OLVWLQJ�� DQG� H[SODLQV� WKH�
KLVWRU\�RI�VFLHQWLILF�GLVFRYHULHV�� 
%RRNV�E\�-DQLFH�9DQ�&OHDYH��WKH�DXWKRU�RI�QXPHURXV�ERRNV�WKDW�WHDFK�VFLHQFH�WR�FKLOGUHQ��7KH�VXE�
MHFWV�UDQJH�IURP�PDJQHWV�WR�PLFURVFRSHV��JHRJUDSK\�WR�DVWURQRP\��0DQ\�DUH�GHVLJQHG�VSHFLILFDOO\�WR�
DLG�VWXGHQWV�LQ�WKHLU�ZRUN�RQ�VFLHQFH�SURMHFWV���)RU�D�FRPSOHWH�OLVW�RI�DOO�WLWOHV�DYDLODEOH��YLVLW�KHU�ZHE�
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+˘˜˝˒˗ː�˝ˑˎ�3ˎ˛ˏ˘˛˖ˊ˗ˌˎ—0U��)LVK�ZLOO�DUULYH�DW�\RXU�VFKRRO�DSSUR[LPDWHO\�RQH-KDOI�KRXU�SULRU�WR�
VKRZ�WLPH��+H�FDQ�SHUIRUP�RQ�\RXU�VWDJH�LI�LW�LV�ZHOO�OLW�DQG�KDV�D�GDUN��VROLG�FRORXU�EDFNGURS��2WKHU�
ZLVH��KH�PD\�SHUIRUP�DW�RQH�HQG�RI�WKH�J\P�RQ�WKH�IORRU��+H�ZLOO�QHHG�DFFHVV�WR�DQ�HOHFWULFDO�RXWOHW��D�
FKDQJLQJ�URRP��DQG�DFFHVV�WR�UXQQLQJ�ZDWHU� 

$කඋඐඍඛ��7HVW�WKH�VWUHQJWK�RI�DQ�DUFK�E\�DWWHPSWLQJ�WR�FUXVK�DQ�

3ODFH�DQ�HJJ�LQ�WKH�SDOP�RI�\RXU�
KDQG��:UDS�\RU�ILQJHUV�DURXQG�LW��
.HHS�\RXU�WKXPE�H[WHQGHG��
6TXHH]H�DV�KDUG�DV�\RX�FDQ��7KH�
HJJ�ZLOO�QRW�EUHDN�� 

0DNH�VXUH�
WKXPE�LV�H[�

�3XW�D�SLHFH�RI�SDSHU�RQ�D�VPRRWK�
WDEOH��3XW�D�SODVWLF�SODWH�RQ�WKH�
SDSHU��DQG�WKHQ�SXW�D�SODVWLF�FXS�RQ�
WKH�SODWH��3XOO�WKH�SDSHU�RXW�XVLQJ�
RQH�TXLFN��FRQWLQXRXV�PRWLRQ�� 

)කඑඋගඑ඗ඖ��6඘ඍඍඌ��ඉඖඌ�,ඖඍකගඑඉ��3XOO�D�SDSHU�RXW�IURP�XQGHU�D�FXS�

&$87,21��'R�QRW�WU\�
WKLV�ZLWK�D�WDEOHFORWK��
FKDLU��DQG�\RXU�OLWWOH�
EURWKHU�RU�VLVWHU��7KLV�
VKRXOG�EH�DWWHPSWHG�
RQO\�E\�WUDLQHG�
SURIHVVLRQDOV�OLNH�0U��


