Exploding Universe

Disciplinary Core Ideas

(66 $ 7KH XQLYHUVH DQG LIV VIDUV

Y

(DUIK DQG LIV VRIDU VAVIHP DUH SDUIl RI'IKH OLN\ = D\ JDID[\ ZKLFK LV RQH Rl PDQ\
JDID[IHV LQ WKH XQLYHUVH

+6 7KH %LJ %DQJ IKHRU\ LV VXSSRUHG E\ REVHUYDILRQV RI GLVIDQI IDID[LHV UHFHGLQJ IIRP
RXURZQ RIWKH PHDVXUHG FRPSRVUILRQ RI VIDUV DQG QRQ VIHIDU JDVHV DQG RI IKH PDSV RI
VSHFIUD RIIKH SULPRUGLD) UDGLDILRQ FRVPLF PLFURZDYH EDFNJURXQG KDl VL) 1LV IKH
XQLYHUWH

+6 2IKHU IKDQ IIKH K\GURJHQ DQG KHILXP IRUPHG DIl IKH ILPH RI IKH %LJ %DQJ QXFIHDU
IXVIRQ ZLUIKLQ VIDUV SURGXFHV DIl DIRPLF QXFIHL LIKIHU IKDQ DQG LQFIXGLQJ WRQ DQG WKH
SURFHVV UHIHDVHV HIHFIURPDJQHILF HQHUJ\ +HDYIHU HIHPHQIV DUH SURGXFHG ZKHQ FHUIDLQ
PDVVLYH VIDWV DFKLHYH D VXSHUQRYD VIDJH DQG H[SIRGH

(66 $ (DUIK PDIHUDIV DQG VAVIHPV

Y

06 $0 (DUIK SURFHVVHV DUH IKH UHVX0I RI HQHUJI\ 10IRZLQJ DQG PDIHU F\FILQJ ZLIKLQ DQG
DPRQJ IKH SIDQHIV VAVIHPV 7KLV HQHUJ\ LV GHULYHG IURP IKH VXQ DQG (DUIK{V KR LQIHULRU
7KH HQHUJI\ WKDW 10RZV DQG PDIliHU WKDIl F\FIHV SURGXFH FKHPLFD) DQG SK\VLFDI FKDQJHV LQ
(DUIK{V PDIHUDIV DQG 0LYLQJ RUIDQLVPV

06 7KH SIDQHIV VAVIHPV LQIHUDFI RYHU VFDIHV IKDIl UDQJH IURP PLFURVFRSLF IR JIRED( 1Q
VLJH DQG IKH\ RSHUDIH RYHU IUDFILRQV RI D VHFRQG R EWLRQV RI \HDWV 7KHVH LQIHUDFILRQV
KDYH VKDSHG (DUIK{V KLVIRU\ DQG ZLl) GHIHUPLQH LIV IXIXUH

+6 (DUIKIY VAVIHPV EHLQJ G\QDPLF DQG LQIHUDFILQJ FDXVH IHHGEDFN HIIHFV IKDIl FDQ
LQFUHDVH RU GHFUHDVH IIKH RULJLQDI FKDQJHV

+6 (YLGHQFH IIRP GHHS SUREHV DQG VHLVPLF ZDYHV UHFRQVIUXFILRQV RI KIVIRULFDO
FKDQJHV LQ (DUIKIV VXUIDFH DQG LIV PDJIQHILF ILHIG DQG DQ XQGHUVIDQGLQJ RI SK\VLFD) DQG
FKHPLFDI SURFHVVHV (HDG IR D PRGHI Rl (DUIK ZLIIK D KR EXIf VRILG LQQHU FRUH D (LTXLG RXIHU
FRUH D VRIG PDQIH DQG FUXVI ORILRQV RI IKH PDQIH DQG LIV SIDIHV RFFXU SULP DU\
IKURXJIK IKHUPD) FRQYHFILRQ ZKLFK LQYRIYHV IKH F\FILQJ RI PDIlfHU GXH IR IKH RXIZDUG 10RZ
RI' HQHUJ\ IIRP (DUIK{V LQIHULRU DQG JUDYLIDILRQD) PRYHPHQI RI GHQVHU PDIHULDIV IRZDUG
IKH LQIHULRU



(66 9% 30DIH YHFIRQLFY DQG IDUJH VFDIH VAVIHP LQWHUDFILRQV
Y +6 30DIH IHFIRQLFV LV IKH XQLI\LQJ IKHRU\ IKDIl H[SIDLQV WKH SDVIl DQG FXWHQI PRYHPHQIV
RI IKH URFNV DIl (DUIK]V VXUIDFH DQG SURYLGHV D IUDPHZRUN IRU XQGHUVIDQGLQJ LIV JHRIRJLF
KIVIRU\
(66 % 1DIXUD) +D]DUGY
Y 06 ODSSIQJ WKH KIVIRU\ Rl QDWXUDI KD]DUGV 1Q D UHJIRQ FRPELQHG ZLUIK DQ XQGHUVIDQGLQJ
RI UHIDIHG JHRIRJLF IRUFHV FDQ KHIS IRUHFDVI IKH IRFDILRQV DQG (INHILKRRGV RI IXIXUH
HYHQIV
36 $ OGIUXFIXUH Rl PDIlHY
Y O6 7KH IDFI IKDI PDIliHU LV FRPSRVHG RI DIRPV DQG PRIHFXIHV FDQ EH XVHG IR H[SIDLQ
IKH SURSHUILHV RI VXEVIDQFHV GLYHUVLI\ RI PDIHUDOV VIDIHY RI PDIIHU SKDVH FKDQJHV DQG
FRQVHUYDILRQ RI P DliHU
Y +6 (DFK DIRP KDV D FKDUJHG VXEVIUXFIXUH FRQVLVILQJ RI D QXFIHXV ZKLFK LV PDGH RI
SURIRQV DQG QHXIURQV VXUWRXQGHG E\ HHFIURQV
36 % &KHPLFDI UHDFILRQV
Y +6 &KHPLFD) SUIRFHVVHV DUH XQGHUVIRRG LQ WHUPV RI FRILVIRQV Rl PRIHFXIHV
UHDWDQJHPHQW RI DIRPV DQG FKDQJHV LQ HQHUJ\ DV GHIHUPLQHG EN\ SURSHUILHV RI
HHPHQIV LQYRIYHG
36 & 1XFHDU 3URFHVVHV
Y +6 1XFHDU SURFHVVHV LQFIXGLQJ IXVIRQ ILVVIRQ DQG UDGLRDFILYH GHFD\V RI XQWIDEH
QXFHL LQYRIYH UHHDVH RU DEVRUSILRQ RI HQHUJ\ 7KH IIRID) QXPEHU RI QHXIURQV SIXV
SURIRQV GRHV QRI FKDQJH LQ DQ\ QXFIHDU SURFHVV
PS3.C: Relationship Between Energy and Forces

Y 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.

&URVVFXINLQJ &RQFHSIV
,QIOXHQFH RI 6FLHQFH (QJLIQHHULQJ DQG 7HFKQRIRJI\ RQ 6RFLHIN DQG IKH 1DIXUDI = RUG
Y 7HFKQRIRJIIHV H[IHQG IKH PHDVXUHPHQI H[SIRUDILRQ PRGHILQJ DQG FRP SXIDILRQDI
FDSDFLUN RI VFLHQILILF LQYHVILIDILRQV O6 36
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