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*OXH�WKH�ERRNOHWV�LQVLGH���&ORVH�WKH�VKXWWHUV�DQG�GHFRUDWH�WKH�FRYHU��� 

,I�PRUH�VSDFH�LV�QHHGHG� WR�FRPSOHWH�\RXU�SURMHFW�� WKHUH�DUH�VHYHUDO�PHWKRGV�WR�H[WHQG�\RXU�ILOH�IROGHU�� �<RX�
FDQ�IROG�DQRWKHU�IROGHU�LQ�WKH�VLPLODU�IDVKLRQ�DQG�JOXH�WKH�EDFN�RI�VHFWLRQ���RI�\RXU�ILUVW�IROGHU�WR�WKH�EDFN�RI�
VHFWLRQ���RI�\RXU�VHFRQG�IROGHU���<RX�FDQ�DOVR�OD\�DQ�DGGLWLRQDO�SLHFH�RI�SDSHU��FDUG�VWRFN��MXVW�DERYH�RU�EHORZ�
WKH�PLGGOH�VHFWLRQ�����RI�WKH�IROGHU���8VH�SDFNLQJ�WDSH�RU�RWKHU�VWURQJ�WDSH��VHFXUH�WKH�SDSHU�WR�WKH�IROGHU�FUHDW�
LQJ�D�IODS�WKDW�FDQ�EH�RSHQHG�WR�GLVSOD\�\RXU�VWXGHQW¶V�ZRUN���<RX�FDQ�DOVR�VWDSOH�WKH�FUHDVH�EHWZHHQ�VHFWLRQV�
WZR�DQG�WKUHH�RI�WKH�ILUVW�IROGHU�WR�WKH�FUHDVH�EHWZHHQ�VHFWLRQV�RQH�DQG�WZR�RI�WKH�VHFRQG�IROGHU�XVLQJ�D�ORQJ�
VWDSOHU���7KLV�PHWKRG�ZLOO�JLYH�\RX�WZR�DGGLWLRQDO�VXUIDFHV�WR�DGG�\RXU�VWXGHQW¶V�FRPSOHWHG�ZRUN� 

6RPH�VWXGHQWV�SUHIHU�WR�DVVHPEOH�WKH�ODSERRN�DIWHU�WKH\�KDYH�FRPSOHWHG�DOO�WKH�DFWLYLWLHV�VR�WKH\�FDQ�DUUDQJH�
WKHLU� ERRNOHWV��ZKLOH�RWKHUV�SUHIHU� WR� DIIL[� HDFK� ERRNOHW� WR� WKH� ODSERRN�DIWHU� HDFK� DFWLYLW\�� �(LWKHU�ZD\�ZLOO�
ZRUN� 

$�QRWH� RQ� FXWWLQJ� DQG� IROGLQJ�� � ,Q�WKH�IROORZLQJ�WHPSODWHV��SOHDVH�FXW�RQ�WKH�VROLG�OLQHV���7KH�EODFN�GRWWHG�
OLQHV�DUH�IROGLQJ�OLQHV�IRU�PRXQWDLQ�IROGV��ZKHQ�\RX�DUH�GRQH�IROGLQJ��WKH�EODFN�GRWWHG�OLQHV�VKRXOG�EH�RQ�WKH�
RXWVLGH�RI�WKH�IROG����7KH�\HOORZ�GRWWHG�OLQHV�DUH�IRU�YDOOH\�IROGV��ZKHQ�\RX�DUH�GRQH�IROGLQJ��WKH�OLQH�LV�WXFNHG�
RQ�WKH�LQVLGH�RI�\RXU�IROG����'R�PDNH�VXUH�WKDW�\RX�XVH�ILUP�SUHVVXUH�WR�PDNH�\RXU�FUHDVHV�DV�VRPHWLPHV�WKHVH�
FUHDVHV�ZLOO�KHOS�WKH�ILQDO�ERRNOHW�WR�IDOO�LQWR�WKHLU�SURSHU�SRVLWLRQV� 

)RU�VRPH�\RXQJHU�VWXGHQWV�\RX�PD\�ZLVK�WR�KDYH�WKHP�GLFWDWH�WKHLU�DQVZHUV�WR�\RX�RU�\RX�PD\�ZULWH�GRZQ�WKH�
DQVZHUV�IRU�WKHP�WR�FRS\� 

/DSERRNV�QRW�RQO\�DUH�IXQ�IRU�NLGV�WR�GR�DQG�KHOS�ZLWK�WKHLU�LQIRUPDWLRQ�UHWHQWLRQ��WKH\�DOVR�VHUYH�DV�D�SHUPD�
QHQW�UHFRUG�RI�WKHLU�OHDUQLQJ���7KH�VWXGHQWV�FDQ�UHIHU�WR�LW�ZKHQ�ORRNLQJ�IRU�LQIRUPDWLRQ��RU�WKH\�FDQ�XVH�LW�LQ�
SUHVHQWDWLRQV�WR�IULHQGV�DQG�UHODWLYHV�WKXV�IXUWKHU�UHLQIRUFLQJ�WKHLU�OHDUQLQJ� 

,�KRSH�\RXU�VWXGHQW�V��ZLOO�HQMR\�WKLV�ODSERRN�DQG�WKH�LQIRUPDWLRQ�OHDUQHG�ZLOO�UHPDLQ�ZLWK�WKHP� 



$FWLYLWLHV 
 
�� 'HILQH��ZHDWKHU��PHWHRURORJLVW��ZDWHU�YDSRU��HYDSRUDWH��KXPLGLW\��DWRP� 
�� 7KH�VXQ�SURYLGHV�WKH�HDUWK�ZLWK�ZKDW"��:KDW�NLQGV�RI�FKDQJHV�FDQ�WKH�VXQ�FDXVH�KHUH�RQ�

HDUWK" 
�� :KDW�LV�WKH�EDVLF�EXLOGLQJ�EORFN�ZKLFK�PDNHV�XS�HYHU\WKLQJ�ZH�VHH" 
�� :KDW�GRHV�KHDW�GR�WR�DWRPV" 
�� :KDW�GRHV�ZDUP�DLU�GR" 
�� +RZ�DUH�XSGUDIWV�FUHDWHG"��:KDW�GR�XSGUDIWV�FDUU\�ZLWK�WKHP�KLJK�LQWR�WKH�VN\" 
�� :KDW�LV�D�IURQW"��:KLFK�W\SH�RI�DLU�JHWV�SXVKHG�RXW�RI�WKH�ZD\" 
�� :KDW�KDSSHQV�WR�WKH�WHPSHUDWXUH�DV�\RX�WUDYHO�KLJKHU�LQ�WKH�DWPRVSKHUH" 
�� :KDW�DUH�FORXGV�PDGH�RI" 
��� 'HVFULEH�WKHVH�W\SHV�RI�FORXGV���FXPXOXV��VWUDWXV��FLUUXV��FXPXORQLPEXV� 
��� +RZ�ELJ�DUH�ZDWHU�GURSOHWV�LQ�WKH�FORXGV"��:KDW�KDSSHQV�WR�WKHP�ZKHQ�WKH\�EHFRPH�WRR�

ELJ" 
��� :KDW�KDSSHQV�ZLWK�WKH�DLU�LQVLGH�GHYHORSLQJ�WKXQGHU�FORXGV" 
��� +RZ�LV�KDLO�IRUPHG" 
��� +RZ�KLJK�FDQ�FXPXORQLPEXV�FORXGV�UHDFK" 
��� :KDW�LV�WKH�W\SLFDO�VL]H�RI�KDLOVWRQHV"��+RZ�ELJ�FDQ�WKH\�JHW" 
��� +RZ�TXLFNO\�FDQ�D�FXPXOXV�FORXG�EH�FKDQJHG�LQWR�D�FXPXORQLPEXV�FORXG" 
��� 8S�WR�ZKDW�VSHHG�FDQ�ZLQGV�WUDYHO�LQVLGH�FXPXORQLPEXV�FORXGV" 
��� :KDW�WKUHH�SDUWV�PDNH�XS�DQ�DWRP"��:KDW�DUH�WKH�FKDUJHV�RI�HDFK�SDUW"��:KDW�SDUWV�PDNH�

XS�WKH�QXFOHXV�RI�DQ�DWRP" 
��� +RZ�FDQ�DWRPV�KDYH�VWDWLF�HOHFWULFLW\" 
��� ,Q�D�FORXG��KRZ�GR�WKLQJV�EHFRPH�FKDUJHG"��:KLFK�REMHFWV�FROOHFW�WKH�PRVW�HOHFWURQV"��

:KHUH�GR�WKHVH�REMHFWV�XVXDOO\�HQG�XS" 
��� :KDW�GRHV�VWDWLF�PHDQ"��8QOLNH�WKH�HOHFWULFLW\�ZH�XVXDOO\�WKLQN�RI��VWDWLF�HOHFWULFLW\�FDQQRW�

GR�ZKDW" 
��� :KHQ�HOHFWURQV�DUH�PRYLQJ��ZKDW�NLQG�RI�HQHUJ\�GR�WKH\�FUHDWH"��:KDW�LV�DQ�HOHFWULF�FXU�

UHQW" 
��� :KLFK�W\SHV�RI�HOHFWULF�FKDUJHV�DWWUDFW�HDFK�RWKHU"��:KLFK�W\SHV�RI�HOHFWULF�FKDUJHV�SXVKHV�

HDFK�RWKHU�DZD\" 
��� +RZ�GRHV�WKH�VWUHDP�RI�HOHFWURQV�UHOHDVHG�IURP�WKH�ERWWRP�RI�D�FXPXORQLPEXV�FORXG�PRYH�

WRZDUG�WKH�JURXQG"��:KDW�LV�WKLV�VWUHDP�FDOOHG"��+RZ�ORQJ�GRHV�HDFK�VWURNH�ODVW"��+RZ�
PDQ\�VWURNHV�GRHV�LW�WDNH�WKH�VWUHDP�WR�UHDFK�WKH�JURXQG" 

��� :KDW�W\SH�RI�SDWK�GRHV�D�VWHSSHG�OHDGHU�WDNH" 
��� 'HVFULEH�D�VWUHDPHU� 
��� $UH�VWHSSHG�OHDGHUV�DQG�VWUHDPHUV�YLVLEOH"��:KHQ�FDQ�ZH�VHH�OLJKWQLQJ" 
��� :KDW�XQLW�PHDVXUHV�HOHFWULF�FXUUHQW"��+RZ�PXFK�FXUUHQW�LV�LQ�D�EROW�RI�OLJKWLQJ"��+RZ�

PXFK�FXUUHQW�GRHV�PRVW�KRXVHV�XVH" 
��� :KDW�FDXVHV�WKXQGHU" 
��� +RZ�KRW�GRHV�OLJKWLQJ�JHW" 
��� +RZ�FDQ�\RX�ILJXUH�RXW�KRZ�IDU�\RX�DUH�IURP�WKH�VRXUFH�RI�D�OLJKWQLQJ" 
��� +RZ�RIWHQ�GRHV�OLJKWLQJ�VWULNH�LQ�WKH�ZRUOG"��+RZ�RIWHQ�GRHV�OLJKWLQJ�VWULNH�WKH�JURXQG�LQ�

WKH�8QLWHG�6WDWHV�HDFK�\HDU" 
��� 'HVFULEH�WKH�GLIIHUHQW�W\SHV�RI�OLJKWLQJ���VKHHW�OLJKWHQLQJ��KHDW�OLJKWLQJ��EDOO�OLJKWQLQJ��6W��

(OPR¶V�ILUH� 



��� 'R�PRVW�SHRSOH�VXUYLYH�IURP�EHLQJ�VWUXFN�E\�OLJKWQLQJ"��+RZ�PDQ\�SHRSOH�DUH�NLOOHG�HDFK�
\HDU�E\�OLJKWQLQJ"��:KDW�FDQ�OLJKWQLQJ�GDPDJH"� 

��� :KDW�VKRXOG�\RX�GR�GXULQJ�D�WKXQGHUVWRUP"��,I�\RX�DUH�LQVLGH"��,I�\RX�DUH�VWXFN�RXWVLGH" 
��� :KDW�LV�RQH�H[DPSOH�RI�OLJKWLQJ�VWULNLQJ�WKH�VDPH�SODFH�PDQ\�WLPHV"��:KDW�LV�RQH�H[DPSOH�

RI�OLJKWQLQJ�VWULNLQJ�WKH�VDPH�SHUVRQ�PDQ\�WLPHV" 
��� :KDW�LV�WKH�SXUSRVH�RI�OLJKWLQJ�URGV"��:KDW�DUH�WKH\�PDGH�RI"��+RZ�DUH�WKH\�SODFHG�RQ�D�

EXLOGLQJ"��:KDW�KDSSHQV�ZKHQ�D�OLJKWLQJ�VWULNHV" 



,QVWUXFWLRQV 
 

�� 'HILQLWLRQ���&XW�RXW�WKH�VKDSH�DQG�FXW�RQ�WKH�OLQHV�EHWZHHQ�WKH�ZRUGV���)ROG�DORQJ�WKH�GRW�
WHG�OLQHV���:ULWH�WKH�GHILQLWLRQV�XQGHU�HDFK�IODS� 

�� 7KH�6XQ���&XW�RXW�WKH�VKDSH��IROG�DFFRUGLRQ�VW\OH�DORQJ�WKH�GRWWHG�OLQHV��DQG�ILOO�LQ�\RXU�DQ�
VZHUV� 

�� %DVLF�EXLOGLQJ�EORFN���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�LQ�
VLGH� 

�� +HDW�DQG�DWRPV���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�LQVLGH� 
�� :DUP�DLU���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�LQVLGH� 
�� 8SGUDIW����&XW�RXW�WKH�VKDSH��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�DQVZHU�WKH�TXHVWLRQV�XQGHU�

HDFK�IODS� 
�� :HDWKHU�IURQW����&XW�RXW�WKH�VKDSH��IROG�DFFRUGLRQ�VW\OH�DORQJ�WKH�GRWWHG�OLQHV��DQG�ILOO�LQ�

\RXU�DQVZHUV� 
�� +LJKHU�DQG�KLJKHU���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�RQ�WKH�LQVLGH�DQVZHU�WKH�TXHVWLRQ�

DERXW�DLU�WHPSHUDWXUH�DV�\RX�WUDYHO�KLJKHU� 
�� :KDW�DUH�FORXGV�PDGH�RI���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�

LQVLGH� 
��� &ORXG�GHVFULSWLRQ���&XW�RXW�WKH�SRFNHW��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�JOXH�WKH�IODSV�WR�WKH�

EDFN�RI�WKH�SRFNHW���&XW�RXW�WKH�IRXU�FDUGV�DQG�ZULWH�D�GHVFULSWLRQ�RI�HDFK�W\SH�RI�FORXG���
3ODFH�WKH�FDUGV�LQVLGH�WKH�SRFNHW� 

��� :DWHU�GURSOHWV���&XW�RXW�WKH�VKDSH��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�DQVZHU�WKH�TXHVWLRQV�
XQGHU�HDFK�IODS� 

��� $LU�LQVLGH���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�RQ�WKH�LQVLGH�RI�WKH�FDUG�ZULWH�D�GHVFULSWLRQ�
RI�WKH�DLU�LQVLGH�D�GHYHORSLQJ�WKXQGHUVWRUP� 

��� +RZ�LV�KDLO�IRUPHG���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�LQVLGH� 
��� +RZ�KLJK���&XW�RXW�WKH�VKDSH��IROG�DFFRUGLRQ�VW\OH�DORQJ�WKH�GRWWHG�OLQHV��DQG�ILOO�LQ�\RXU�

DQVZHUV� 
��� +DLO�VL]HV���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�RQ�WKH�LQVLGH�ZULWH�GRZQ�WKH�W\SLFDO�VL]H�RI�

KDLOVWRQHV�DQG�KRZ�ELJ�WKH\�FDQ�JHW� 
��� +RZ�TXLFNO\���&XW�RXW�WKH�VKDSH�DQG�IROG�DORQJ�WKH�GRWWHG�OLQHV�LQWR�D�PDWFKERRN���:ULWH�

\RXU�DQVZHU�RQ�WKH�LQVGLH� 
��� :KDW�VSHHG���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�LQVLGH� 
��� $OO�DERXW�DWRPV���&XW�RXW�WKH�VKDSH��DQG�FXW�DORQJ�DOO�VROLG�OLQHV���)ROG�DORQJ�WKH�GRWWHG�

OLQHV���$QVZHU�WKH�TXHVWLRQV�XQGHU�WKH�WZR�IODSV�RQ�WKH�OHIW�DQG�ZULWH�GRZQ�WKH�FKDUJH�IRU�
HDFK�SDUW�RI�DQ�DWRP� 

��� $WRPV�DQG�VWDWLF���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�LQVLGH� 
��� &KDUJHV�LQ�D�FORXG���&XW�RXW�WKH�VKDSH�DQG�IROG�DORQJ�WKH�GRWWHG�OLQHV���:ULWH�\RXU�DQVZHU�

XQGHU�HDFK�IODS� 
��� 6WDWLF�HOHFWULFLW\���&XW�RXW�WKH�VKDSH��IROG�DFFRUGLRQ�VW\OH�DORQJ�WKH�GRWWHG�OLQHV��DQG�ILOO�LQ�

\RXU�DQVZHUV� 
��� (OHFWULF�FXUUHQW���&XW�RXW�WKH�VKDSH��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�DQVZHU�WKH�TXHVWLRQV�

XQGHU�HDFK�IODS� 
��� $WWUDFW�DQG�SXVK���&XW�RXW�WKH�VKDSH��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�DQVZHU�WKH�TXHVWLRQV�

XQGHU�HDFK�IODS� 
��� (OHFWURQ�VWUHDP���&XW�RXW�WKH�VKDSH��IROG�DFFRUGLRQ�VW\OH�DORQJ�WKH�GRWWHG�OLQHV��DQG�DQVZHU�

WKH�TXHVWLRQV� 



��� 6WHS�OHDGHU���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�DQVZHU�WKH�TXHVWLRQ�RQ�WKH�LQVLGH� 
��� 6WUHDPHU���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�ZULWH�\RXU�GHVFULSWLRQ�RQ�WKH�LQVLGH� 
��� 6HHLQJ�OLJKWQLQJ���&XW�RXW�WKH�VKDSH��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�DQVZHU�WKH�TXHVWLRQV�

XQGHU�HDFK�IODS� 
��� 0HDVXUH�RI�FXUUHQW���&XW�RXW�WKH�VKDSH�DQG�IROG�DORQJ�DOO�GRWWHG�OLQHV���$QVZHU�WKH�TXHV�

WLRQV�XQGHU�HDFK�IODS� 
��� :KDW�FDXVHV�WKXQGHU���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�ZULWH�\RXU�GHVFULSWLRQ�RQ�WKH�

LQVLGH� 
��� +RZ�KRW���&XW�RXW�WKH�VKDSH��IROG�LQ�KDOI��DQG�ZULWH�\RXU�GHVFULSWLRQ�RQ�WKH�LQVLGH� 
��� +RZ�IDU�DUH�\RX���&XW�RXW�WKH�VKDSH��IROG�DFFRUGLRQ�VW\OH�DORQJ�WKH�GRWWHG�OLQHV��DQG�ILOO�LQ�

\RXU�DQVZHU� 
��� /LJKWQLQJ�VWULNHV���&XW�RXW�WKH�VKDSH��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�DQVZHU�WKH�TXHVWLRQV�

XQGHU�HDFK�IODS� 
��� 7\SHV�RI�OLJKWQLQJ���&XW�RXW�WKH�SRFNHW��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�JOXH�WKH�IODSV�WR�WKH�

EDFN�RI�WKH�SRFNHW���&XW�RXW�WKH�IRXU�FDUGV�DQG�ZULWH�D�GHVFULSWLRQ�RI�HDFK�W\SH�RI�OLJKWQLQJ���
3ODFH�WKH�FDUGV�LQVLGH�WKH�SRFNHW� 

��� :KHQ�OLJKWQLQJ�VWULNHV���&XW�DORQJ�DOO�WKH�VROLG�OLQHV�DQG�IROG�DORQJ�DOO�WKH�GRWWHG�OLQHV���
:ULWH�\RXU�DQVZHU�XQGHU�HDFK�IODS� 

��� 'XULQJ�WKXQGHUVWRUP���&XW�DORQJ�DOO�WKH�VROLG�OLQHV�DQG�IROG�DORQJ�DOO�WKH�GRWWHG�OLQHV�WR�
PDNH�LQWR�D�FRQQHFWHG�PDWFKERRN���/LVW�WKH�GR¶V�DQG�GRQ¶WV�RI�ZKDW�WR�GR�GXULQJ�D�WKXQGHU�
VWRUP�LI�\RX�DUH�LQVLGH�RU�RXWVLGH� 

��� /LJKWQLQJ�VWULNHV�DJDLQ���&XW�RXW�WKH�VKDSH���)ROG�LQ�WKH�WZR�VLGH�IODSV�DORQJ�WKH�GRWWHG�
OLQHV���)ROG�WKH�WRS�IODS�RYHU�DORQJ�WKH�GRWWHG�OLQH���*LYH�\RXU�H[DPSOH�XQGHU�HDFK�IODS� 

��� /LJKWQLQJ�URG���&XW�RXW�WKH�VKDSH�DQG�IROG�HDFK�IODS�RYHU�LQ�FORFNZLVH�RUGHU�DORQJ�WKH�GRW�
WHG�OLQHV�VR�HDFK�TXHVWLRQ�LV�VKRZLQJ�DIWHU�WKH�QH[W�IODS�LV�IROGHG�RYHU���7XFN�LQ�WKH�ODVW�IODS�
XQGHU�WKH�ILUVW�WR�VHFXUH�WKH�FDUG���:ULWH�\RXU�DQVZHU�XQGHU�HDFK�IODS� 
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 7KH�VXQ�SURYLGHV�WKH�HDUWK�
ZLWK�ZKDW" 

:KDW�NLQGV�RI�FKDQJHV�FDQ�WKH�
VXQ�FDXVH�KHUH�RQ�HDUWK" 
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 tŚĂƚ�ĚŽĞƐ�ǁĂƌŵ�
Ăŝƌ�ĚŽ͍ 

:KDW�GR�XSGUDIWV�
FDUU\�ZLWK�WKHP�
KLJK�LQWR�WKH�VN\"   

+RZ�DUH�XSGUDIWV�
FUHDWHG" 

 :KDW�LV�D�ZHDWKHU�IURQW" :KLFK�W\SH�RI�DLU�JHWV�SXVKHG�
RXW�RI�WKH�ZD\" 
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Cumulus Stratus 

Cirrus Cumulonimbus 



    
+RZ�ELJ�
DUH�ZDWHU�
GURSOHWV�LQ�
WKH�FORXGV" 

:KDW�KDSSHQV� 
WR�WKHP� 

ZKHQ��WKH\� 
EHFRPH� 

WRR� 
ELJ" 

  

  How  
is  
hail 

+RZ�KLJK�FDQ�
FXPXORQLPEXV�
FORXGV�UHDFK" 

 

 

  



 

 

 How quickly can 
a cumulus 

cloud 
be 
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ĐůŽƵĚƐ͍ 



ĞůĞĐƚƌŽŶ 
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tŚĂƚ�ŵĂŬĞƐ 
ƵƉ�ĂŶ�ĂƚŽŵ͍ 

ƉƌŽƚŽŶ 

tŚĂƚ�ŵĂŬĞƐ 
ƵƉ�Ă�ŶƵĐůĞƵƐ͍ 

ŶĞƵƚƌŽŶ 

 ,Žǁ�ĐĂŶ�ĂƚŽŵƐ�ŚĂǀĞ�
ƐƚĂƟĐ�ĞůĞĐƚƌŝĐŝƚǇ͍ 



Where do these objects 
usually end up? 



 :KDW�GRHV�VWDWLF�PHDQ"�� 8QOLNH�WKH�HOHFWULFLW\�ZH�XVX�
DOO\�WKLQN�RI��VWDWLF�HOHFWULFLW\�

FDQQRW�GR�ZKDW" 

:KDW�LV�DQ� 
HOHFWULF�FXUUHQW"   

:KHQ�HOHFWURQV�
DUH�PRYLQJ��ZKDW�
NLQG�RI�HQHUJ\�GR�

WKH\�FUHDWH"�� 

:
KL
FK
�W\

SH
V�
RI
�H
OH
FW
UL
F�

FK
DU
JH
V�
DW
WU
DF
W�H
DF
K�
RW
K�

HU
"�
� 

  :
KL
FK
�W\

SH
V�
RI
�H
OH
FW
UL
F�

FK
DU
JH
V�
SX
VK
HV
�H
DF
K�

RW
KH
U�
DZ

D\
" 



 
+
RZ

�G
RH
V�
WK
H�
VW
UH
DP

�R
I�

HO
HF
WU
RQ

V�
UH
OH
DV
HG
�I
UR
P
�

WK
H�
ER

WW
RP

�R
I�
D�

FX
P
XO
RQ

LP
EX

V�
FO
RX

G�
P
RY

H�
WR
Z
DU
G�
WK
H�

JU
RX
QG

"�
� 

:
KD
W�L
V�
WK
LV
�V
WU
HD
P
�

FD
OO
HG
"�
� 

+
RZ

�OR
QJ

�G
RH
V�
HD
FK
�

VW
UR
NH
�OD
VW
"�
� 

+
RZ

�P
DQ
\�
VW
UR
NH
V�
GR

HV
�

LW
�WD
NH
�WK

H�
VW
UH
DP

�WR
�

UH
DF
K�
WK
H�
JU
RX

QG
" 

 

 

tŚĂƚ�ƚǇƉĞ�ŽĨ�
ƉĂƚŚ�ĚŽĞƐ�Ă�

ƐƚĞƉƉĞĚ�ůĞĂĚĞƌ�
ƚĂŬĞ͍ 

 

 
宇宨家宦宵宬宥宨 

室 
家宷宵宨室宰宨宵 



tŚĞŶ�ĐĂŶ� 
ǁĞ�ƐĞĞ�

ůŝŐŚƚŶŝŶŐ͍   

�ƌĞ�ƐƚĞƉƉĞĚ�
ůĞĂĚĞƌƐ�ĂŶĚ�
ƐƚƌĞĂŵĞƌƐ�
ǀŝƐŝďůĞ͍�� 

   

   

+RZ�PXFK�
FXUUHQW�GRHV�

PRVW�KRXVHV�XVH" 

+RZ�PXFK�
FXUUHQW�LV�LQ�D�
EROW�RI�OLJKWLQJ"�� 

 



  

  

+RZ�FDQ�\RX�ILJXUH�
RXW�KRZ�IDU�\RX�DUH�
IURP�WKH�VRXUFH�RI�D�

OLJKWQLQJ" 

  



,
Žǁ

�Ž
ŌĞ

Ŷ�
ĚŽ

ĞƐ
�

ůŝŐ
Śƚ
Ŷŝ
ŶŐ

�Ɛƚ
ƌŝŬ

Ğ�
ƚŚ
Ğ�

Őƌ
ŽƵ

ŶĚ
�ŝŶ

�ƚŚ
Ğ�
h
^�

ĞĂ
ĐŚ

�Ǉ
ĞĂ

ƌ͍
 

  

,
Žǁ

�Ž
ŌĞ

Ŷ�
ĚŽ

ĞƐ
�

ůŝŐ
Śƚ
Ŷŝ
ŶŐ

�Ɛƚ
ƌŝŬ

Ğ�
ŝŶ
�

ƚŚ
Ğ�
ǁ
Žƌ
ůĚ
͍ 

  

  



�Ăůů�>ŝŐŚƚŶŝŶŐ 

^ŚĞĞƚ�>ŝŐŚƚŶŝŶŐ ,ĞĂƚ�>ŝŐŚƚŶŝŶŐ 

^ƚ͘��ůŵŽ͛Ɛ�&ŝƌĞ 



tŚĂƚ�ĐĂŶ�
ůŝŐŚƚŶŝŶŐ�
ĚĂŵĂŐĞ͍� 

 

'R�PRVW�SHRSOH�
VXUYLYH�IURP�EHLQJ�
VWUXFN�E\�OLJKWQLQJ"�� 

+RZ�PDQ\�SHRSOH�
DUH�NLOOHG�HDFK�\HDU�

E\�OLJKWQLQJ"�� 

tŚĞŶ�ůŝŐŚƟŶŐ�
ƐƚƌŝŬĞƐ 

/ŶƐŝĚĞ ^ƚƵĐŬ�KƵƚƐŝĚĞ 

  

 

tŚĂƚ�ƐŚŽƵůĚ�ǇŽƵ�ĚŽ�ĚƵƌŝŶŐ�Ă�
ƚŚƵŶĚĞƌƐƚŽƌŵ�ŝĨ�ǇŽƵƌ�ĂƌĞ͘͘͘ 



   

   

(
[D
P
SO
H�
RI
�D
�E
XL
OG
LQ
J�

VW
UX
FN
�P

XO
WL
SO
H�
WLP

HV
���

 

([DPSOH�RI�D�
SHUVRQ�VWUXFN�
PXOWLSOH�WLPHV 






