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Exploding Universe

Disciplinary Core Ideas 

(66��$�7KH�XQLYHUVH�DQG�LWV�VWDUV�

Ɣ (DUWK�DQG�LWV�VRODU�V\VWHP�DUH�SDUW�RI�WKH�0LON\�:D\�JDOD[\��ZKLFK�LV�RQH�RI�PDQ\

JDOD[LHV�LQ�WKH�XQLYHUVH�

Ɣ +6��7KH�%LJ�%DQJ�WKHRU\�LV�VXSSRUWHG�E\�REVHUYDWLRQV�RI�GLVWDQW�JDOD[LHV�UHFHGLQJ�IURP�

RXU�RZQ��RI�WKH�PHDVXUHG�FRPSRVLWLRQ�RI�VWDUV�DQG�QRQ�VWHOODU�JDVHV��DQG�RI�WKH�PDSV�RI�

VSHFWUD�RI�WKH�SULPRUGLDO�UDGLDWLRQ��FRVPLF�PLFURZDYH�EDFNJURXQG��WKDW�VWLOO�ILOOV�WKH�

XQLYHUVH��

Ɣ +6��2WKHU�WKDQ�WKH�K\GURJHQ�DQG�KHOLXP�IRUPHG�DW�WKH�WLPH�RI�WKH�%LJ�%DQJ��QXFOHDU�

IXVLRQ�ZLWKLQ�VWDUV�SURGXFHV�DOO�DWRPLF�QXFOHL�OLJKWHU�WKDQ�DQG�LQFOXGLQJ�LURQ��DQG�WKH�

SURFHVV�UHOHDVHV�HOHFWURPDJQHWLF�HQHUJ\��+HDYLHU�HOHPHQWV�DUH�SURGXFHG�ZKHQ�FHUWDLQ�

PDVVLYH�VWDUV�DFKLHYH�D�VXSHUQRYD�VWDJH�DQG�H[SORGH��

(66��$�(DUWK�PDWHULDOV�DQG�V\VWHPV�

Ɣ 06��$OO�(DUWK�SURFHVVHV�DUH�WKH�UHVXOW�RI�HQHUJ\�IORZLQJ�DQG�PDWWHU�F\FOLQJ�ZLWKLQ�DQG�

DPRQJ�WKH�SODQHW¶V�V\VWHPV��7KLV�HQHUJ\�LV�GHULYHG�IURP�WKH�VXQ�DQG�(DUWK¶V�KRW�LQWHULRU��

7KH�HQHUJ\�WKDW�IORZV�DQG�PDWWHU�WKDW�F\FOHV�SURGXFH�FKHPLFDO�DQG�SK\VLFDO�FKDQJHV�LQ�

(DUWK¶V�PDWHULDOV�DQG�OLYLQJ�RUJDQLVPV��

Ɣ 06��7KH�SODQHW¶V�V\VWHPV�LQWHUDFW�RYHU�VFDOHV�WKDW�UDQJH�IURP�PLFURVFRSLF�WR�JOREDO�LQ�

VL]H��DQG�WKH\�RSHUDWH�RYHU�IUDFWLRQV�RI�D�VHFRQG�WR�ELOOLRQV�RI�\HDUV��7KHVH�LQWHUDFWLRQV�

KDYH�VKDSHG�(DUWK¶V�KLVWRU\�DQG�ZLOO�GHWHUPLQH�LWV�IXWXUH��

Ɣ +6��(DUWK¶V�V\VWHPV��EHLQJ�G\QDPLF�DQG�LQWHUDFWLQJ��FDXVH�IHHGEDFN�HIIHFWV�WKDW�FDQ�

LQFUHDVH�RU�GHFUHDVH�WKH�RULJLQDO�FKDQJHV��

Ɣ +6��(YLGHQFH�IURP�GHHS�SUREHV�DQG�VHLVPLF�ZDYHV��UHFRQVWUXFWLRQV�RI�KLVWRULFDO�

FKDQJHV�LQ�(DUWK¶V�VXUIDFH�DQG�LWV�PDJQHWLF�ILHOG��DQG�DQ�XQGHUVWDQGLQJ�RI�SK\VLFDO�DQG�

FKHPLFDO�SURFHVVHV�OHDG�WR�D�PRGHO�RI�(DUWK�ZLWK�D�KRW�EXW�VROLG�LQQHU�FRUH��D�OLTXLG�RXWHU�

FRUH��D�VROLG�PDQWOH�DQG�FUXVW��0RWLRQV�RI�WKH�PDQWOH�DQG�LWV�SODWHV�RFFXU�SULPDULO\�

WKURXJK�WKHUPDO�FRQYHFWLRQ��ZKLFK�LQYROYHV�WKH�F\FOLQJ�RI�PDWWHU�GXH�WR�WKH�RXWZDUG�IORZ�

RI�HQHUJ\�IURP�(DUWK¶V�LQWHULRU�DQG�JUDYLWDWLRQDO�PRYHPHQW�RI�GHQVHU�PDWHULDOV�WRZDUG�

WKH�LQWHULRU��
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(66��%� 3ODWH�WHFWRQLFV�DQG�ODUJH�VFDOH�V\VWHP�LQWHUDFWLRQV�

Ɣ +6��3ODWH�WHFWRQLFV�LV�WKH�XQLI\LQJ�WKHRU\�WKDW�H[SODLQV�WKH�SDVW�DQG�FXUUHQW�PRYHPHQWV�

RI�WKH�URFNV�DW�(DUWK¶V�VXUIDFH�DQG�SURYLGHV�D�IUDPHZRUN�IRU�XQGHUVWDQGLQJ�LWV�JHRORJLF�

KLVWRU\��

(66��%� 1DWXUDO�+D]DUGV�

Ɣ 06��0DSSLQJ�WKH�KLVWRU\�RI�QDWXUDO�KD]DUGV�LQ�D�UHJLRQ��FRPELQHG�ZLWK�DQ�XQGHUVWDQGLQJ�

RI�UHODWHG�JHRORJLF�IRUFHV�FDQ�KHOS�IRUHFDVW�WKH�ORFDWLRQV�DQG�OLNHOLKRRGV�RI�IXWXUH�

HYHQWV��

36��$� 6WUXFWXUH�RI�PDWWHU�

Ɣ 06��7KH�IDFW�WKDW�PDWWHU�LV�FRPSRVHG�RI�DWRPV�DQG�PROHFXOHV�FDQ�EH�XVHG�WR�H[SODLQ�

WKH�SURSHUWLHV�RI�VXEVWDQFHV��GLYHUVLW\�RI�PDWHULDOV��VWDWHV�RI�PDWWHU��SKDVH�FKDQJHV��DQG�

FRQVHUYDWLRQ�RI�PDWWHU��

Ɣ +6��(DFK�DWRP�KDV�D�FKDUJHG�VXEVWUXFWXUH�FRQVLVWLQJ�RI�D�QXFOHXV��ZKLFK�LV�PDGH�RI�

SURWRQV�DQG�QHXWURQV��VXUURXQGHG�E\�HOHFWURQV��

36��%� &KHPLFDO�UHDFWLRQV�

Ɣ +6��&KHPLFDO�SURFHVVHV�DUH�XQGHUVWRRG�LQ�WHUPV�RI�FROOLVLRQV�RI�PROHFXOHV�

UHDUUDQJHPHQW�RI�DWRPV��DQG�FKDQJHV�LQ�HQHUJ\�DV�GHWHUPLQHG�E\�SURSHUWLHV�RI

HOHPHQWV�LQYROYHG

36��&� 1XFOHDU�3URFHVVHV�

Ɣ +6�1XFOHDU�SURFHVVHV��LQFOXGLQJ�IXVLRQ��ILVVLRQ��DQG�UDGLRDFWLYH�GHFD\V�RI�XQVWDEOH�

QXFOHL��LQYROYH�UHOHDVH�RU�DEVRUSWLRQ�RI�HQHUJ\��7KH�WRWDO�QXPEHU�RI�QHXWURQV�SOXV�

SURWRQV�GRHV�QRW�FKDQJH�LQ�DQ\�QXFOHDU�SURFHVV��

PS3.C: Relationship Between Energy and Forces 

Ɣ MS: When two objects interact, each one exerts a force on the other that can cause energy 
to be transferred to or from the object. 

&URVVFXWWLQJ�&RQFHSWV�
,QIOXHQFH�RI�6FLHQFH��(QJLQHHULQJ��DQG�7HFKQRORJ\�RQ�6RFLHW\�DQG�WKH�1DWXUDO�:RUOG

Ɣ 7HFKQRORJLHV�H[WHQG�WKH�PHDVXUHPHQW��H[SORUDWLRQ�PRGHOLQJ��DQG�FRPSXWDWLRQDO
FDSDFLW\�RI�VFLHQWLILF�LQYHVWLJDWLRQV���06�36����
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https://www.nasa.gov/audience/foreducators/5-8/features/F_How_Big_is_Our_Universe.html
http://htwins.net/scale2/
http://htwins.net/scale2/
https://www.nasa.gov/audience/foreducators/5-8/features/F_How_Big_is_Our_Universe.html
https://www.cfa.harvard.edu/seuforum/howfar/howbig.html
https://www.cfa.harvard.edu/seuforum/howfar/howfar.html
https://www.nasa.gov/audience/foreducators/5-8/features/F_How_Big_is_Our_Universe.html
https://imagine.gsfc.nasa.gov/science/questions/age.html
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https://imagine.gsfc.nasa.gov/science/questions/origin_destiny.html
https://imagine.gsfc.nasa.gov/science/questions/origin_destiny.html
https://imagine.gsfc.nasa.gov/science/questions/age.html



