


Unit 1 = Investigation 1

Hydrocarbons

Introduciion

This imterdiscspl muery leveon exploges the mathematcal patiesn that emerges when stoms are
poizead together to form moleosles. Mo special keoaladpe of chemistey is rovqemed o present this besson
Ba facn, the leddon cis be presenlnd withoot ey mentios of cherauiny sesply by using belding meria
and specifyimg hor they can be bimked The patiem emerges nataraliy s shadents build their mode|s
filliwaing e lmhomg rules Thie comectoomn nith chmmeatny 2o be dorloped Lter Innkat folkma e
chemistry comnection is introduced oace the studeats have bad a chusce 10 work with the models. Thas
BoCermales D frnfherearsed of Uhe patern be fore explorim Lhe smbendiscplingy coanecuoen

T by wors of Tilis

takomm by Cassini Spacecrad!

Hubocmboss we chemicaly that contain carbon wd noegen Mhvdmcarhoss e mamy uses
o luditni fuel o ezt The Easth's vapely of Bydroearos o bevoiinsyg depleted but e i a
seemingly endless supphm biquid lakes oa the surface of Saham’s moon Titam. Titan's bakes area
sty o Eiferen! Indrocarbom. Hvdnocarbos that & aoemally 4 g bive o2 Easth i hgud of
frozen on Titen dee to The (rigidiempenstores. You are plissing & spaoe maveion o Titen for the vear
saa. The mission will karoest ndrocaboss from Titans waface lakes md we the S’ s gravity retum
themm 0 back 1o Earth

Simpile hvdrocarbons called slicanes have & specific patiemn b e sinectere and each oo has its
cram wpecafic name Yo mill ald models of smple bvdmcasbos molecule and find the =athematecal
paiters i thesr struenunes. The followreg tasinection expliess how jobuild models of thews semnle
Eydreariaoh fiddeiles

Cerey Balls reprrwsd carbos stoms and whitr balb reprewat bvdrogm aloma A Skmple
Bydrocarbm hat ope or mare Carbon aioms and 8 aumber of hydrogen aveme. The folloving

instructiony iz llban vou man Baild models of Bvdrocarban me lecu bes; Gy Balls must have
eiscth fonr links and say be coanceted 1o white balls oF olber groy saes. White ball s

Banve exacihy e linke Every diMerent bdrecarbos bas ite ows same. Ve can wee ihe inbemmst
1o find 1he names i vwe wish



First build & model of nvdrecarson medecule baroing rest ose carbon siom Check o see that il
bonlin admiething like thet immaes Below, (106 fezi 6 miane - vou may Reve heicd that ficse bedone. )
seoiioe thal e brvdlropen sboms i ETEeed B special free dimens o] patiern o e caErisoe
aoemn, Ty Do Stkioe Vol M| ahuepe Hook drmales
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T vaeas of o meitases salecule
The firs! wary we wildl viudy the pattern is by smalyvring information ina data tabde . Comglete the
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s Descnibe wha! bappens 1o the summber of Eyvdrosen. 2oms ahes e pumber ol carbon atommn i

screased by one._| B NUMBDEr of h-:.n:ln:ng#n atoms Increases by 2,

Cirbon AloEs Hidregen Alams



3. Can vou discover a male that predacts the mumber of vdropen stoms m . hvdocarbos molecule if
vou kmow ihe mumber of carbon wicmm? Wrike o verbal description of the mule.

Take lhe number of carbon atoms, multiply by 2, than add two.

4. The next larger simple vdrocarhon has. fve carbon atoma. From vour amswer in queshion &, and
using ihe table, Bow saeyy Tpdeopen sboms would vou predict thad this vdrocarbon has?
Add thas information io the Hank ros m the table. tt

§  Baned om vorr peediction inqueities 3 a2 rongdh wtick mode| of s nvdboeabes wi fne carm
aomanung U hﬂhﬂdﬂﬂlﬂﬂhhﬁﬂpﬂm
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Wil mvrvene s wick model look e wame™ F‘Jﬂ
Explain vour answer:

& U'pe the coordinate grid below lo drre 2 graph that shows the relatiomhip betoeen the nember of
whmﬁmd&uﬂaﬂbﬁupuﬁmnﬁrhﬁmﬂuﬁnmhﬂmmuﬂe

Make vese 1o label the coondenale prid sl b
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T, Im voer oem words, explain bow vou chose voer labe|s for the honirostad and vertical axes?

 Would vore be able to extesd the praph 1o wee bow mamy Indrogen atoms therewould be ina
bnvdrocarbon with six carbom stoma? o cam vou be sure of this®

% What would happeen if vou exiendsd the graph Do the bef™

Iﬂ.l.ﬁqhﬂhnihpﬂﬂmlpﬂ'm 1F we tnow the mumber of Inidegen stoms

trthuhttulaul_,hlru}'nlﬂm:‘hr- & simple vdrocarbon
lﬂlﬂlﬂh-ﬂm‘!

10 Are we atle to nretea lormmels that will work fo s bnabrocarbon. Lete reprewenl o il of
Cafion Moms. Gotng from b pamiernio & for=uls e guess iod ¢heck process Goessing wines
practicr Lok af the data in the lable viou crrated sbonr



if ¢ represents the pamber of carbon atoms in a vmple ivdrocarbon molecule. and & reprevents the

susber of bvdnogen atess (he the expeeinios to fiod the sumber of bvtropsn stoass would be Je+ 2, 4o
we could nay that s el

T U'ee Shia to find the suber of vdrogen atoms in a vdocarhos w33 eipht carbon afioma.

) =2G )
h 1%

V3. Suppose 1 simphe drocerbos kas 37 bydnoges siors. Cin voo worll baediovesds 10 determane hoa
rmaarny carbon afoms o2 woedd hne™
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