has LDF ad D\Polﬁ»z

¢. For any isomer pairs, which isomer would have the higher boiling poiyt? Why? Oﬂ\j Mo LD F
W 0%
ethanoic acid : N o ;e
W-C— C— ’|‘} : ¢ .
g ¢ d. e—— these are
cis-1,2 dichloro eth@ne /C' =cC I Cﬂ § 9 e W”‘AL
: W VA \So mers .
trans-1,2 dichloro ethgne . /C = C\ H Ykg“CfS " Mol
'0° H e 3 willhave a "\A"ﬂW
1 ) w ®
an ester with two total carbons /C —0 —?i- i+ b P Sinte 1t hoo
W " oH a netdipdle
___,_.-—-—'_'_'_-_-_.-___— .
1 H \ e (s polor) Lo
etignol | . IThe aud and He €5¥r ar HuP y urttas
n-C—C —o -4 | errugduad isomox. Both “4ans moleull
o 3 y Heacd can | | S Nonpoladiue
Hn are \LVJ bb‘:‘- m J a

H-bond (dwets the 0-H ), Se > Symmety .
the acid has the highy bp-
(W-bandung vS_Proole -Dipole.

2. Draw each compound: —

/\
w o O B
2-propanol é C|' r‘ 1-propanol .l* .:1 ! - "

) -C—C — C-H ) (e —
oS G-
L H n Hh

: O
propanone it propanal . O.'
Y C/C\ 14 (aka popinaldohyde) p "
ST H-C— ¢ —C—
)
propyl amige dimethyl amine B n H
i? " - s H\ .o p H
| \ -
n-C— C—C— N H H,C__ N"‘C""
wow by oy M
n "
an amiode with 2 total carbons 10 2 possible isomers for an ester with 3 total carbons
L] » “ A
) ’ 1\ -’O ¢ H . .
t\ . /H ¢ H"&“"’ C— N 4 ) ol r' 2 o ! .Q ‘?
- - [»] ) . [ Ll - - .-—. - et f e
H/ \N\“C.\Hl-\ h \H H/C O q I H/C"C Q C H
cyclopentanol 4 2-pentyne = n :‘ ’ H
*\é e c’a 5 - |4 «* "‘ (%) M :

V\‘I/ ‘ o [ TO" 14 HfG___C-::—_C_Cl__C'_ " F.;

. —c-¥ " "o
diethyl ether € . 1,3 difluorobenzene

H \:~ W A

! h\ ®oe | }.1 \%

R-C—C —© —“C—?“‘t  oxd G ry
Ve e | } Lip

b




3. Of the compounds in #1 and #2,
-which are acidic? basic? neutral?

Prbpyl am:'ne anAd ohmefhyl amine cdre deI‘C.
etnanoic aud s audic all othes e & Neutval,

-which compounds can hydrogen bond with other molecules of their own kind?

ethanpic aud, ethanot, 2-propanst, propylamuing, both amides,
() cyclopertandd, I-Pmpaaa'P, angl d:me%y) amine, T

-which compounds can hydrogen bond with water?

au of hese can! 5o can ad 3 €563, propanone, d""'/.’;iﬂv-\eﬂwc
wd  propanal, (and Sonepegple would alfo 1Nclude +he g ael F

~
cmpoinds’ )
-ID the IMF type in each compound. "'\
Umm... +he ones that ¢an H-bond with svoleades i€ Hair 0w0n langl
all have H-bmding (mh Londm Fovee,) (seo abasé'

Ci's-dachloo ethene, aLl 2 estes, propmone, Jietnyl edhis, popanal,

el 1.3 MFlu yp benzlne au have D =
tans dichlovo eyhéae ad 2- pentyne have ele- Digole Ferces [LW‘”}

1 )
4. Consider the compounds pentanal and heXarnie: Ny Loendon Digpésim Frze,
H H wn n'O’ H H n oy on

a. Draw each compound. E b oLovn ) ) S U S
. 'C c‘. | ¢ 9 ? \ \ c\ el H
W H H H o g

w K H
b. At a given temperature, which compound has a higher...

solubility into water? ntanal (yrey ove Sypndla S1gts <o have

boiling point? - P@A Fonal Symilar C‘Venj-}’f\! of Londm

viscosity? P{(\"}ﬂ&ﬁ.p fD\SP-M n Foce .

surface tension? p ¢ /I-]-ﬂr\a.p . ]

vapor pressure? L\_C){Q{\_Q, But %M/\&Qdﬂkydi ' M dM?

cohesive forces? P-E’n-]-ﬂ(\pu? +o He (=D ]DM, So also

ability to have “capillary action”? peninnaﬂ how D‘P"U' D'ipo\p Faceed )
HaoR

5. Consider propanoic acid, butanoic acid, and pentanoic acid. | o"_ 14
i \/\ (-O‘._ 11 h

TR

e o
Which is most soluble into water? Py0 Pm())( aUd
Which has the highest boiling point? Pen‘)‘ o acd



6. What types of forces are present between solute and solvent particles in each case?

(Draw a picture and label the forces present in the solution.) H ‘Ot
on=-Di bL( H H H p / / I+ 7
when calci rate digsolves into water? N o, -
. HW@ / —4 O:
o— " W Q o, :
\. / H - y ® ;.(O\ HS
Oo— NeX @ 0 (&) )
. S LR .Q g H= o
: n &b H
- H—0. /<~ ,
/’9 : H-\0 H— O' h H Lor-Dipple Forcea
0" H H” H -
Wethanol or m:[f:tl‘llll amine dissolves into water? /Q_- %
H H R // “
\ & /\A °0,.
= =0 - :
F O\ To7 Moy
POAE B Y \
1 - i
. /

*» when propanone (acetone) dissolves into water?

1O : 5
\ H:o: ﬁg’_\ hydegen boading

1 2 0 H Yoo
7N
- ,C\ Cl:: \ \ $+
when formaldehyde (methanaldehyde) dissolves into propanone (acetone)? H:c / C'\ c W
H -
. O- ™
Dipple- Dipole s,
~ ~C~
otyachve 5 B

when benzene dissolves into hexane?

\\//\\/\%"/ \/\/@M}—Mm Dispersim Fovzes
g

&hen ammoni.Lu)‘x f&ﬁde dissil)\('es into wat:a%‘ ep\&d l
. 0 g FE O

-l-‘\o: \0 9 IUV\'Dlpl)br(o" .-O:,\—\
' Fovay :



7. Consider the elements B, Sn, and Pb.

a. Identify a pair of elements (from this list) could mix together to form a substitutional alloy. \
Sn andk Pb (muskbe similar vadius tofym Suls{-.allg/
b. Identify a pair of elements (from this list) could mix together to form an interstitial alloy.

B and Sn B and Pb

)
Know: B anld C atims have Vey Saall radit, So Boren ond (rbon
conact as the SSvmau atem in_inteshhal allays .

(

8 a. Rank these from best (#1) to worst (#4) in terms of electrical conductivity.

pure Ge ) Ge doped with P Fe L nAntm M‘l'duo
metalingd Do me+al nonconducter
(Sem Iconductv. S—J:’\e‘?CMd—MO"W —gooo\. Condu ctr

5

b. When Germanium is doped with Phosphorus, does this make a p-type or n-type semiconductor? Explain.

Ge atoms have Y wvalence ele(;fms?‘-"» whon the occa ipal

Patom is plestatinthete,

e oadence elechmon, which wil)
1 Y\-——]\jPe (ﬂegd‘h\’f"“yPe)‘, @[smp:ﬁoi)ablz%maw

c. What could Ge be doped with to make the other type of semi;:onciuctor? Explai ro | h The C (‘5 S")-u_p
~ electrons are negq'h\/te)
To make & p-type seMicnducty, youd red | g, tpnictexta elechen
+o dDP-Q Ge Wrth Snmeﬁung with 3 valénce malkes n—'}‘UP{.
e\ecpm s (1 1ess The Y1) 5o You cowld Use dbpmﬁ Cn:nega‘iﬂw)
allium (fia) o 5m-l'h«m_7 «£18¢ Hom column

d. Determine the intermolecular force present in each of the three elements listed in part (a).
germaninm : covaleat networ K Solidl.
Teon = merallic Bcﬂo\)t\j
y : Lendon ’D;SP'Q/S)W Force.

9a. What is the hybridization f carbon in_onel b ondl 4’

diamond SP"; ) A’ | graphite S 28° buckyball/fullerene. Sp2 120°

nanotubes SP:I' }20° l

b. which of these can conduct electricity?__ N4 0 bed; f? a ahA)lf % bMC kybﬂ ”S

c. which of these can dissolve in water? Nnme H lf Can

d. which of these could dissolve in nonpolar solvents, like benzene? bL-’lC ky_bd LLS [ C6 [V iS an D)ff
M ble wle !

e. Silicon has the same structure and hybridization as the carbon atoms have in d am DM .




10a. Sketch each of the substances below to show the structure/arrangement.
b. Classify each substance as a conductor, semiconductor, or non conductor.
c. Identify the types of I“IMF” in the first four substances.

==

” /7 y Each S 1S single bpded
Slllcon(s)s‘ Sll\ /Sl: +o Y oM\ S\ atovmas
g \5’/sl S'\S, all & ove 104S°
l// } & \
FF N S’, [V Siheon s a sem'w"d‘wﬁj' "y
i/ N\ S1is a covaleat network el

T NaCly _—

N on Condunctty s,nce o Na (£
1S solid .

Tor - Ton Foces (Tome Bondug)

—

. MgClyq,) T e be © /'til‘-
. Ton-Dipd Wtn = C
oM l gl kL @ e\cc,Mcdy]-
v
o ® | © biai:@ %
J,Z l /C.D\H H \ /H H O<H Mmo\Le uld

& tmdudN\

Steel (an intersti

)
Condirciu e (b ahww

- T secahne ) @EEE)EERO®

~“10. Sig Figs! In this problem you will write a Petrarchian Sonnet about significant figures. Your rhyme
scheme in the octave/octet must be ABBAABBA. Your sestet rhyme scheme must be CDDECE. To receive
full credit, your sestet must solve the problem that you presented in the octave, and lines 4, 5, and 6 of the
sestet must also be a 5-7-5 Haiku. Be prepared to perform your sonnet to the key of E sharp with a 13/7 time
signature. Please use your best “inward singing” voice while performing the alto and soprano vocals
simultaneously. Do NOT use scientific notation - that’s just tacky.

aAnswers Will vary.-




11. Boiling Point  Solubility in water as # 0=P Cacbms incr €add,
Substance O (moles compound per 100 g H,0)

_propano 7 Scible polovizabildy ang Surfoce ores
S W Diadad s L
1-pentanol |35 0030 Intr<€a0€, So b/o In crede
I-hexanol IS+ 0.6 ;(;é'_g' but ae# (o bns flnfffﬂ.fe,

the novipola Pt e [Ke

a. These four liquids have boiling points of 97, 157, 138, and 117 (celsius) Mo 'Q (4)-’ e 9{-’3 ]”76’»’5‘ 0
and solubilities of 0.0058, 0.11, miscible, and 0.030. Use this data to fill in the table, above. ¢p [u,b | | m'j'p

b. If each of the liquids are at room temperature, — d'{) F po lor s»lve % H@
I-proponst 17

Which liquid would have the highest vapor pressure?, d. €l ades

Which li?(id would have the highest solﬁility into carbon tetréic'hjo;ic_iej!‘?_"l - Ea{[ﬂgj p

cCly is nempdled” Auneto symmehyy

C—¢yp.
c. Propylene Glycol (1,2-propanediol; C;H¢(OH),) has a similar molar mass to butanol. .7\ Cﬁ
How would you expect propylene glycol and butanol to compare in terms of viscosity, boiling point',.gjgv(]:ﬂ);
pressure? .

propylene g lycot wiil have hug htr VISCoSity orsl b.p. than hutmef
butanof will have a haghy VP ot a given #/Vt/o.

d. Fullerenes/Buckyballs are slightly soluble in some solvents. 1 h
Which of the four liquids in the chart would be the best solvent for fullerenes? | l_’ !

exansd |

Ceo/ (30 /C3, et are ol nompolar moleades sinc
12. Sketch the following molecule to show all the bonds, atoms, and lone pairs. . AEN =0 .
a. Determine the ideal bond-to-bond angle around each carbon and oxygen. -
b. Determine the hybridization of each carbon and oxygen.

c. Determine the total number of pi bonds in the molecule. é I
d. Does this molecule have the possibility of geometric isomers? Why/why not? Yed ’, 1+ has C=C

Is this compound saturated? Why/why not? A owble b t Wi 'h”
HC C CH, - O—CH, CH C CH CH, CH CH CH, COOH diffeent qroup s .
a toched 5P o™
0 € ach (no®
SIAL. : O \

H

1
1 |
vl H H H H H r H
NN N )Y W
-5 v YV - - n W %) V) N V) By - W
- W _ -° -5 0
N v qéw o " -b“' -bn _DN =¥ f W
o o0 - [N —
© o 2 B % 8 9 3 8 % § O
Q © m \r\ S\ 0 . o o U\ 0° o [V é U:,

@ No, 1t 1s l,_fﬁfaﬁtr‘a)“ed. |
compourds w/ C=C or CZc (o both) ove unsaturaid,
ey condin  fesS e “max” = of hydrgens.



13. For each pair of compounds, circle the compound with the stronger intermolecular force/higher melting
point/higher boiling point.

i ethanal or . ethanol =~ —C‘—O y—14
c—c—t -' ¢
Dips \
"t ko
CeH,g or  C,HOH
Londmn H-bonding
Covaleat Diamond or Tin Me-\-a,\\'i( bMAJY‘j
ned w ol
“sphdl .
KNO, or - KO Both ove iomc, but 'O
4 /| +1/-2 have 5/&'\?/ charge 1n K20
H-—bmdmg H,0 or [ Si0, C.N S s

\ Both )uS‘l" havt L‘"\AM
| So the baggef me Wins

hexane or  nonane
Ton-Ton NaOH oo CHOH H-bondin q
e iu\\ i magnesium  or ( graphite NS

bording
W—bonduag cr,on ) o K | L ondon

AgCl or / CuS ' B 1M, bt Cu$ hos
=+ /- L +2/-2 qu(f CWC"
GHOH ‘or CHOCHCH, Dipole - Dipole
- bid (a.\cohd) ( e4her)
e - Dyl e
/" CH,CH,CH,CH,-O-CH,CH, " or  CH,-O-CH,CH, Both Dipo L
PR but Yhe \oatr one hoo
r 7 N\ §M>n.yf Lond m Foveey
4 or [ QL |
: /’C\F: CF L Bo?hnmpolf/ (sijn\Q'TPj)
i _ Sv Just Lovln Forcey,
H,O or (CH,1 Soi"’N? \9169@'0\'\0 WI:OS_

W-bonding Londor



13 cont’d. For each pair of compounds, circle the compound with the stronger intermolecular force/higher
melting point/higher boiling point.

“*b()‘v\-uﬁ H,0
H-bwh? H,0

Di po lg N butanone

Hboy HO

Lowdn L
FeO
+2/-2

Ten-1en  Ms(OH),

methyl amine

(Co balt) e
merallic Beading
L Sk propane
CNS S
C,H,,0
BaSO,
“42/-2
Both Land g GHe
L MA.M CsHy,

or ‘ MgSO, IM - I.M

or Zn W’ﬁ'u" c bMddfy

or ( butanol H"' b M{;’
o ¢ sic CMNS
oo ( sic CNS
or RbCl ’BM\ EMICI b\ﬂ* &0 LM
/-l haqltr choge,
or CHOH,  w-hendyn g
or ?thyl amine Both H- boy\d,;ng ) but
e lager me (el anie

or O corbon will have Shanaes Lodin o

Mon oxi e

D\pole ~DiPo|.2,
Vs (\I ethylamine H'-'b wd

Vs Ar LOY\AM

ASSum
vs C,oH,0 Both Mpole- DIFnLeC nethe i3 an
So the b gge O-—DICU','\.I-P)

g me WirS~ shenge Londm
Ba )
Vs L . ﬂﬁ? Tonc V/same CW:

vs CHi bt 072 Ko a4 smallls radine
vs O Ge (NS Mer L0, g0 BaD has-
cowl omb athzchan

Sincg s congetclose
Together.



14. Name each compound!

C)pmfgfﬂﬂgfﬂi H C/é\c/c\c meH«gl pm]ou\ cthy

C—C—=N—C=C¢ 4 P onine

1,2 dichloro ¥
&= L%Jh&uﬁe O’H
’ 2- hexanol

cC—C—C—(C(—C—C

butanal '
i GQL-LC(I"C H c_Cc—C —0O —C—C-G Aleplj, ether
butan WAL — .
u ethanoic (,L(,«d HoX ,
H—O0—C— e.—-(acehc 06d) . et 3- }\elxmonc
1,2,4 riboy =4 nhanocacd
ben e c—C—C—C—C—0 "+ P
:.éf‘ B¢ ' . 1 11 " ','C’TYZIMC'"',
oo ,.r- . C-———*C C__c- -—-‘N*“C"’_’C 3 e%y|
octane
W
C"’""C/ “'N C“H\g‘ a.n’\Mé’, _

trans 2 /F{é'n-lﬁne H

ol
CU clopf T-__H @\e‘H\d| MAZU\C@ C

.\/C-—.c 2,3 dﬂme‘m)

C—C—C— O—H |-—Pro|oanof

(SN
\—\\ /H _ ' < C c—C P()/ﬂdﬂt
S - c—c=C—C Ymeth enhine
/ \B;- ' C C\— . CLIMC '1\ 2. P +:1
107 & c e ',\1
) i
/- \ ./ cL
CIS l;Z ' / / = \
: CQ +Hhene Fluombeﬂfeﬂe : s - |, LI Auch\orobu+€’n€



15. Reactions!

a) Draw the Prvplucf(s) For each Ytachpn
(T also Acew The reactants ) "O: ~C"

b me)mmc auA -+ ‘2 ,,b.,._-hma-@ — \ \C/
-CJ—C—-&I iO ‘H’ ¢—“C-—C—(“ — ‘C C C O \ / ( l’(
——— /
i) butyl amine + MH’I\ano:c acd — s A~y N\ C. /
N 2N/ o X
C——C-—C——cf!\J\ K—o —2:4-\ L R S
- 4 C__C'——C‘—-C-—N"'C"H

“ve o ! '.n: ek \
i) YR [ ot —
H ‘ l . . % » 2
FC-H H H.c-H NEOT s mERY

); Hz o ! He— N—C—C— N— -5+
. Xy . \ -
H

R — N . S — Y

) oyc\ohexanrp + pro Anoit au‘d -——‘> \
N "
Oref w-eg-e SR

V) P"’Pano"c ﬁa‘d. + dame-t’hf( 4MJI’LQ — .
0° -O -
‘ s | o,
c——Lt-pn " Né ¢ —  cc-t- N—C o+ W

\..

b) C‘m[pw-e and balante €ach reachm

) CSHf- Cprofu’n() + H,. f-‘l-:% CsHg

e S PE L ¢

| ll) Cq_Hz. ((-W\gr\c) + ‘] H, = C?.Hb '(l"”?—(.'
H-C=C-H

Pt H

i) Cavhy (\—he,ﬁ-ene) ¥ Hp CzHuy

. t
V) CG3¥la (\-heptyne) *2\’\7—P CrHy,

r ol
\
) V) C?H\?. (CjC\Oheerne) -~ 'Hz, fj;; C—:’.H‘\.' O
‘O}

L

S h‘,-'-'-a
Vi) CowgN  + ChWor Ogg"’ 3"""\10 ™ 0
cf-rh a%) e Yan0ic a vd) +H20 -~ »ﬁl-&—}—l
\ € :1

viY) cv\qo (methansd) - CsHio 0 (PO —> CoHLO, o vyp



6 Diillgion, & CEE c0-H  CHCCCEEFEFCEEC-O-H

Consider the compounds 1-hexanol (C¢H;40) and 1-tetradecanol(C14H;60).
Suppose that a 50/50 mixture of these liquids is placed into a flask and heated, so that the mixture boils.

a. Which compound will be more prevalent in the vapor? Why? Explain in terms of intermolecular forces.

Both liguids have an O-H bwd, so both are capable ¥ hydoo g borcing,
But The GuHze0 will have f-‘yniﬁ‘mnf_/y Shong & bondin Dspersipn an{f;
than the CoMiwO. This ic beause CiyHyp0 is a 1990 moleade So it
(Smote polacitable than Cotlyo, and it has ro< surface area tha,
CoMuO. $o Ciyhy0 has shonger oveall intermo lecudar Tors
han (o HiD. This means +he CyHy 0 wil not evapsrate o
eaily 80 GoHip0; CiyHa0 wil have a highor boling port acd
a lowér vapor P(eSSuR ot a g Wven #mp-efaﬁi’(.
e Mofe,m.dW"” have a4 hightr vapas
will be mote abundmt i the vaper phase.

So l Ce Hiy 0! wil evapoa
presswe s (LHyD

b. The vapor is run through a condenser and then drips into a collection flask. Which compound will be more

prevalent in the collection flask? A
(Thesame Compond thet 1S mole abuadant 1 the

Vaoy Phose will be more abuwdtnt (ntho Collechin F1aSK; al{‘”’e. oy
P vapw eondens€s 4o Liguu o’>
Now consider the compounds hexane (CsHi4) and 1-pentanol (CsH;20).

Suppose that a 50/50 mixture of these liquids is placed into a flask and heated, so that the mixture boils.

¢. Which compound will be more prevalent in the vapor phase? Explain in terms of intermolecular forces.
These Compainds dre Similw 128, so will have Similar sheengths of
London Dispersim fortes, But penttnd has o polas 0-H bod, Sopfn‘}ﬂnd-/

¢ an k_ydmgen bond, Whoreqs hexane is nonpolar, s Cdn r‘\b’r H-band,
S1Ae pmhnt(’ can hydooges bond, 1+ g the sTomglr indemoleadar

fces, so will have a \owér vapy pressuce at & gVen J—&nlo{rﬁwe

¢ face The 'hexane I will have 4 highe vapw pressue;
Wil be more abundant inthe vapor.

d. After the mixture has been boiling for a while, w\hich liquid will be more prevalent in the original flask?
ntansl) since less of it builed a wiy.
Rewane voill be moeabuadand [nthe collechm Flask)



17. Consider the compounds carbon tetrachloride and methanol.

a. Draw the complete dot structure for each compound, including geometry, and classify the compound as
polar or nonpolar.

y Y

‘C‘—Q" - ND0po o \ y PV die
Awe 10 C& $+ 4o (—O

C 0o \ o /
L/ D, Symmedy W ety nd O-H bonds,
L i H Y. behefwhichare
(A4 ’ P D) Ar .
b. A large testtube is filled about halfway with carbon tetrachloride and then filled the rest of the way with
methanol. The liquids form 2 distinct layers with the carbon tetrachloride on the bottom. A mixture of two
compounds (C3HsOs and CgHi50) is added to the testtube and the mixture is shaken up so that the two
compounds can dissolve. Which compound will dissolve into which layer/liquid? Explain.

e the C3Ho03 will endup iathe CH30H layer,

tCHsbK GHeDs s \,\:9\,.\5 plar since 1+ has 3 sxygers peér

the 3 carbms; o lA7c % 'fﬁ-ﬂ: mole uude lSpb.lW
( Cavl 03 ma CHzDH ofrz both pola; I\ked.;ggb)m[,,la>

CCly | he CgHyD Wil dissolve 1n the CCly layer, ¢ven ‘I'l'\ou.?l-.

CeHgO s somewhat PO\WJ due to the Oxyg€n, 1t hao lefla"}llffl

l4rg<  Carboin chadn which 13 Nonpsldr. Since it is mosty avnp
ot ducsowd ok (Cly, wwidhyvs nimpolor.

A sample of the mixture from part b (C3HsOs and CsHsO) is placed on some chromatography paper and the

paper is placed in a beaker containing solvent at the bottom. The solvent travels up the paper, taking the
compounds with it.

¢. Which compound (C3HeO3 or CsH;s0) will travel further up the paper if the solvent is hexane? Cﬂ Hl RO

d. Which compound will travel further up the paper if the solvent is water? C5 Hb 03
¢ faucly nonpolr”
[ hexaae s nonpolas, 50 e CeHigd will Aissslve more

ke Neyme g will be carried fucthe up te pape)

o VEY povlar
[WaRr 15 PD\Af,so'H\-Q GH, 03 wi)| 9 Jissslve move

o e Mo adwil b carried Ruethr upthe  page. )




