: Deda el Feq  [Fxq
‘FO(‘M P\f = C.OY\SJ JU)[ s B NXGS L‘u“‘/' PrcSSurC C(_VLK/Q

AR Volume ace tvwersdarefo:(ecQ Plets @ b,anll C cor €
oD Ei]fnl\/gSTRY 102A3r&$ Plot & i¢ Loro ,} N %prmgji)ZB
PV =cewsdait, P :w'\ﬂl“iny 15 bl Form o+

é) 1. Boyle’s law can be represented graphically in several ways. Which of the following plots
does not correctly represent Boyle’s law (assumlng constant T and n l () (
lay SV R S WA R g b fireer
3~ . et h a /io.u*[»W“(
a) c) ok lePQ ~(-e\rou k*[-‘[\/
ol P ok P ot -u\,
PV v Iy

: ~ P Z
Vo vy W

= m
7 q’ 2. Consider two separate gas containers at the following condi?it)ns: kL$
1S [25

Container A Container B FOr W 36685 iy
“{\1“'\00 cg.;’a:merS:

Contents: C2He(g) Contents: unknown gas
Pressure = Pa Pressure = Pg PAVA P vV,
Moles of gas = 1.0 mol . Moles of gas = 2.0 mol g g
Volume=1.0L Volume =2.0L hl-\'Tﬁ’ ﬂgT
Temperat e=280K Temperature = 560 K
Which of the follov@ ing coﬁg@ R YA assuming ideal gas behavior?
a) P =% Pa b) Pg = ¢) Pp=2Pa
P) L. 2.0 me 5 4
Py~ Py (2= Zom 5&?‘? PAC;)(Z (), Pp = 2P
d) Pg=4P, e] Pm <© s
ASSVM‘“;. loo-© Compd ¢

,5
ﬂ ~3[@@ 00-85.96sC =91 ]@_U "(,CiZ

% 3. Tetraphenylporphyrin is composed of only C, H, and N atoms. Expe ents reveal that

‘3/l; tetraphenylporphyrm is 85.96% C and 9.12% N by mass. What is the empirical formula

16

L oftetraphenyp \r;»qz“;_?(/ wa((./.‘)bgl — ” wd (2 = - 2. 2wl

20(

a) C7 CaaHi5N3 ¢) C11HsN _ (N
Tfllﬁ\]U T‘tf"é‘[%% ObSI\IIOMQIU/Dég( = (W X2 = Zw
ol H‘ CuiHis _
H.924H(Famer )- 4381wl 1H0.65] = F.5n0 H 22 = (5wl H
4, An unknown gas h&s’ an average velocity which is % (one-fourth) that of the He average §
q velocity at some temperatur ich of the following is the best choice for the unknown
7 21 gas? Jﬁ& Mete efdoston rode g praporfiecc o averg e 43
2) CHa @ so, Mfg d) 0 ¢) Ha
f -
P% th
E"““*J"\ M He

‘/‘(}n‘f—vxawn = 6(/ (,QD ’544(

é —-A-ﬁ‘({:\ / MUV\ [nOlaJ—N\ﬁ.SS © 3[&0' Uﬂl’—hvwn,}

L
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Exam II ﬁ-s_sgw\ é,s " rj‘gﬁ%ﬁﬂ?_c_uzj— — ?Pagel S S‘Ma”eﬁ’
v (7
5. Consider the folﬁwiﬁ%ﬁ)i Betvode cdpprah L GRS, j/ z fﬁl f)'
)bl‘a ve
I l‘l 2Cu(s) + S(s) — CwS(s)
If 5.00 g Cu is reacted with 1.50 g S, calculate the theoretical mass of copper(I) sulfide
t can fi
,fhj‘atm&ajmve CQ (ula‘lloms cu U.S /‘nu‘:l w&éZéjCO?%e%:;&;
a) 744g b) 650g c) 726g d) 439¢g %26g‘> r

6. Which of the following statements is false?
g
Z 17 \ { \7 C_j HCl is a strong electrolyte. Hce. S‘h“evt QCIO(

Y V) CiHnO1 is a nonelectrolyte. C"LHZZ€N = C@va{ed D«fao qu)[{a‘{‘ <

a < b e
Falsﬁz NH4NO:s is a nonelectrolyte. A w

YOy =B (u% le ‘l@m | Coup 8= ~(—re.:7 cledelfe
gr/u’ei) HC:H302 is a weak electrolyte. H( #'3 (92 - wed L @

&\_ ‘e- ) Na3POq is a strong electrolyte. U 'P@(/ S-O[Ub el oOnNC LOM OUuLQ

. \d = S‘}m electro {f
7 207 Dougla51te 1S acrrqﬁéeral whic c‘(fntams CF&OTI R 0. 455 g sam&;le of ouglasite is
3 2( destroyed, releasing all the chlorine as the chlorlde ion. Ittook 37.2 mL of 0.100 M

Pb(NOs); solution to precipitate all the Cl~ from the douglasite sample as PbCla(s).

Calculate the mass percent of chlorine in douglasite. The molar mass of Cl is

35.45 g/mol and the molar mass of PbCl; is 278.1 g/mol. Assume that douglasite

MSS spcjontalns %szglg‘gd o.loows) PE(130 }2] a2 TSW-___, o l@ng

n JovgksHED) 580%  b) 290k ) 26.4% J) relfpansy, poel C2~

2634 C E
Mas¢ b Q. = o .{554‘; ‘(L gg O %
h oS

a,i(a 8. Menthol, an aromatlc substance sed iy some coug omposed of C, H, and O.
i 12*

When a 0.1006 g sample of menthol is combusted with excess oxygen, 0.2833 g CO; and ows\ g

0.1160 g H20 are produce is the mass percent of oxygen in menthol? % 0=
nass (= OR8] oy (e £ 'r"‘ﬂ“iﬁéf; =o. 04131 nosss
a) 25% 3’”5’03 Cfgs 0%

0% o
mass H = 0. “éOsz,O( pal 20 OO Q‘fé’gﬂ wss5To

= O.,le 1 2 =0.0l03
Ma'. 50 Menthol an asgmatlta(ubstance us dam ome Cgljlgg droqu%l::fomposeld 04'33 H, and O.

{2 When a 0.1006 g sample of menthol is combusted with excess oxygen, 0.2833 g CO; and
5 23 0.1160 g H,0 arg produced. What is the empirical formula of menthol?
O. 0333 Q(:fgiﬁ =6U3I W md E_Jpmuaxsy = [ wol
B9 b) GHIO o) GHO  d) CeHuOr (&) CioHanO

QG'J‘?%?H'GM@B = 001298 pol H /L.t wig’ :wwl/}

©-0lo3l O "6"‘“‘“ Y pd D[y o = [aol ©
' = CMP\(r-‘Cal Yo ruole
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D , 10. Silicon carbide, SiC, a hard material used as an abrasive on sandpaper, is prepared by the
reaction of pure sand, SiO3, with carbon, C. Carbon monoxide is the other product.

| g /Lf Assuming 100% yield, what is the maximum amount of SiC that can be produced from
the reaction of 1.11 x 10° g of C and excess SiO,? The molar mass of C is 12.01 g/mol,
the molar mass of SiOz is 60.09 g/rnol the molar mass of SiC is 40.10 g/mol, and the

1 ;
2) 7530 6%%@ 24"% ) 2.47 x W07 g SiC
d) 371 x 103 g SiC e) ,_,5_6___103QSIC

iF\Cal -é)rma(u Mmoes S = 3 (!2) + cl(l) + 55 5 = 43 5_3/‘\"0‘
L 1 1 A compound has an empirical formula of CsH2Cl. If the density of the gaseous
l 5 compound is 2.25 g/L at 120.°C and 250. torr, what is the mogecular formula of the
19 compound? ST _ z25 CL/L(@ OR206) 393k =220. éj/ﬁw

Mmolar mess =M = TP 50. ﬂrr(;.f%;ﬁ—\p
a) C3H)Cl b) CsH4Cly 9HeCl3 # H,oCls

Mmoler masy _:_Z_ZBA‘? 3 Mg(e(u'&V‘j[ef“M—olc( d? {j[ C_.((-S )

Cmhirt cal i 3,
12. ‘R’hxch of the following tiree‘éc;mpounds (a-c) has the largest mass percent of carbon?
l
20 |6

fH( 61[ ‘L/{\QSC (Oux csuqu /\,cw e % gew @ GMP?HQ

CH;0
li)) bt formule € CH,0. fi{ Hese compPoouds il

c) CeHi206 /\CLVG\I—Q\L Sam € MU LS l‘t’,eU‘ C 7L1‘ CU&& (9

@ All of these compounds (a-c) have the same mas percent of ¢ rbon’ present

Consider the following gases for the next two questions:

Ne N2 Ha

P.T

\R{1 s Wh% B % the sibllest kinet £300. K?

S bt By ooty 010, 200 all wil
a) Ne b) N> o) At d) H

have Yo Came Elay

All of the gases have the same aéerage kmetlc ener y at 300. K 3 00 Z £ ! [ ; ;(,;‘es\}‘

. 5 2 q at CO <+ (%‘( ( \L
‘ 14. Wthh gas has th/ %west average vaomty at 300 ﬁ's +°S+ Q.Uerqje veloci G‘L

22|18
led 28] gl 72 gl

e) All of the gases have the same average ve1001ty at 300. K.

WS(QWe,S‘(‘ jQ.S i Azwe% [ara—

a) Ne

e s, His i<
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Tlis v s -P&-L b o lancel formole efwféla“ kY aug U‘QS
(J D g}l{lail\/g_STRY H0ea bre Qo Sp eck:(or Tous. Tlee nek wmc,?)l;l:elg 2023
L"?W‘F'M 1S9 QA( C"ﬁr) + BC@J (aﬂ-ﬂ? ARé (CQSS C_S\
K 1B 15.  When aluminum nitrate {A1(NOs)3] reacts with potassium carbonate (K2C03) a
é 7 precipitate forms. Which of the following is the correct net ionic equation for the
precipitation reaction?

a) K'(ag) +NOs (aq) —» KNOas(s)

b) 2 Al*(aq) + COs*(aq) — ALCOs(s)
¢) K¥(aq) +2NOs(aq) = KNO3)(s)
d) Al**(aq) +3 COs™ (aq) = ALCO3)i(s)

. é?‘;ﬂAP*(aq)u COs> (ag) — AL(CO3)s(s)
1FHAe FYRR £
A o )
Ho_‘ﬁ 16.  If75.0 mL of 0.200 Al(Nog%acts with 10001 of% 60%/%2(:03, how many
|

0 2
q, () moles of prec1p1tate can form assuming 100 /oly1eld Jurol 4(7_((03\3) CQDbL Z ad 4&( @,

o ‘MJ_ 4 (QIOOOL"ZO‘““”( <, (O3
£ h a)’a 0l200 mol b) 0.0150 mol( c) 0. ob750 mol @OWJJLmoFS ¢) 0.00500 mol

chag [ wmidks @l @ 00 eei weol B é?_CCo ). Cai Lot
_g;‘;o 17 If 75. 03mL of 0 20(:)] ]\éf Al(N 3)3 reacts LTh lOO 0 mL of ” iOB\%ﬁg) 433, what is the:5 mel UO

concentratlon of nitrat rons after the reaction has gone to compleuon'?

el UOwuueSo lok—\ 50-{—[00.0 /750*1(_ @l?_gL

a) 0.600 M 25'/7'(]}40 ¢) 0.200 MSO d) 0‘.12899 M S’—M\)! [_)107]\4
M'\}QD :lo:lt( Uelwme Q (;? L 0 5¥

(DL 18.  Consider the following unbalanced equation:
7 12 :fw{ag[ lo A%‘etuls [0 Mmolecdes O O

“é? L] NHs(g) +éOz(g) ——>Lll\%(g) + IlizO(g)
ANey Lwolecls © Bodlewls 17 V\A.OIPCU('Q!
A container initially has 10 molecules of Oz and 10 molecules of NHs. Assuming the NH3
and Oz molecules react to completion by the above reaction, how many total molecules

(reactant ules p us product mo ecules will be present in the cpntainer?
See :‘:Cﬁ' oV €. “‘(D,/ 1S 1 lk«.«‘flu 7

a) 18 molecules b) 20 molecules 2 molec&g
vrog]ﬁ\ molecules oflerCxn = 2LHEE(2 =2 2 hzleces

d) 24 molecules e) 26 molecules

H,SOyea) + 2M0.007<9) —> ST0025 ¥ 1), S0pcq)

—

l 22 19. A 10.00-mL sample of sulfuric acid (H2S04) from a car battery requlres 35.08 mL of 2.13
%{r@ M sodium hydroxide (NaOH) for co Elete reactlon What 1s the .l?:so of the sulfurlc <2 (
) acid? _ X0 po
299 Hysa = 003508 Emiliof] = 30X 1
3.74M b) 748M ) 149M d) 250M e) 5.00M

ol 59y 30l 15O (3 7
M&Sa«,“ yif;‘{i 0 @

0O O L~
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A
10 mol Hyft =1 36a(PEthE) = 00100 iol ey
20.  Ascorbic acid, a weak acid common wil as vitamin C, has a molecular formula of
7_5 '-[ CsHsOs. A 1.76 g sample of ascorblc acid dissolved in some water requires 25.0 mL of

0.800 M NaOH for complete neutralization. %h(lech c%f the follgwmg is the best formula a6 1
for ascorbic acid? (__9,_":‘;-&“—1:? ©.02°0 neo| Me
Mo Kool = 0025601

i—
HCgH70s Mo N o © i _ \(. =X (\/r@mta_(awcﬂ& e?(;a‘*'—\ 9(4)
H2C¢HeO6 A ‘
¢) H3CeHsOs ol TTx © ! A OFL
d) HaCsH4Os [ H _ @ 0200 Mol
e) HsCeOs %—"—’%‘Q O©.0(0& ro H fr T1=X
hesachie sl s < ipiohe il Fovsle Halho)
ScCorhic « S a l OT\ ¢ act
21 )‘I 21.  A200L éamplecofﬁ O2(g) was collected over water a%'a fotal préessﬁ?g gf %35 to ac
T 5 25°C. When the O(g) was dried (water vapor removed), the gas had a volume of 1.94 L

at 25°C and 785 torr. Calculate the vapor pressure of water at 25°C.
__E(YJ = Pve Fpr“—(os+07_.’{\ av\d'l’drefaw&hxu“ fo PIV P v

hedyo t‘ﬁ” b) 15 torr ¢) 30. torr d) 78 torr ¢) 785 torr
PL -_,W} 795;;;(14"{"3 q’él%rr—'baz/ PT@("PQZ ?85"76'

22 (1 22.  Ifastudent needs to prepare a 0.10 M solution of NaHCOs, Fsotaton can
25 i(o

be prepared usm 31‘3\5 Oifé Iglg CO3‘7 Sie l.‘_rzle%lgar mass of NaHC03 is 84.01 g/
@3} AJQH—(Q_( a 3 Q —0- O% L T 4“{6
DTsmL b4kl ?H&‘“"‘ ARG @j ¢

7/3 ‘ 23. Sulfuric acid can be produced by the followmg 3- stella) p;(;i;eséoj - i(m o, io f ”mu
SV"-C‘\"— ih Fﬂg 40-(6/"[0!!“-‘\ I-LLSO‘_/,

How many moles of H2SO4 can be produced when 5.00 moles of FeS; reacts completely
with excess O and HoO? Assume 1 0% yie d for e h reaction.

¢ comelyes, (ATt S Tl
a)zsomol"B“) OOrn 00 Oh3%l o200 mol

{ 24, Arboils at a temperature very close to the boiling point of one of the following

bstances. Which substance belo has a boiling point similar to that of Ar‘7 ( \ A roe vcl
(g ?Si‘ 1S neadolac U HA G paoler muss ~AHE glme

) HF exhibifs LendenBispersion forees. Ar vl heil ot ),

b) Ch Qb@(ﬁ"(-‘lwu. C Gud f&m . al aguother /\onfO(CLV“(ﬂ e

0(6?) lgle ha v ﬁé’@baa\{-‘ﬂuz fQMQ molar me<sS . %'S 'ES

5 He Whi e nonpoler anf bes o judor wase, of & /,.,o(

It/‘e Q‘}' /w( will Lauc dg{@we(\ b MQL\AI‘ 672/

J:w have o Kigberbp Y Ar. fif an

va,gw el e e 12D aleo aee o Kelor

o) [ing porct Since 't i< PolarChec LD FnQ,,e»o@émss)-
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Exam II (Evom tHee teeTiO i alawce ﬁ%e

+Lem He 25 lth«-F'“}_L In [wunu{‘("
Z 5 25. Ethyne can be converted to ethane by the rea%tlon aif_‘l(f_j/_@m_) = (063 5‘ 1L
‘l l nHl“ RT = @58206( ?3#& e

Csz(g) +2 Ha(g) — CaHe(g)  ineol czH —

MO[ (z Elﬁ@g\-{«a()u eor’ 1063 S-W‘ “CL l 53' lw‘ (Zu6
CoHa flows fath a reaction vessel at 0 atm and 300.°C with a flow rate 0f°2000. L/min.
Hydrogen at 25.0 atm and 300.°C flows into the reaction vessel also at a flow rate of
2000. L/min. If 480 mol of C;Hs are formed per minute of reaction, what is the percent
yield of the reaction?

0.% b) 80.% c) 50.% d) 45% e) 40.%

% teld = ackoal oo o HQOWel Gl yipo — ]
¢ Hoorafed 30 FmlCH, 9.3 % (907

Z I L 26.  Consider the following compounds:

Compound @
1z water, H,0O - 9"“&‘“3— H/ SH
methanol, CH 'MMQ "é,
ethanol, CH;CTHOLA ~hondi w s~ u
@r_rrl_eﬁl_ﬁ ether, CH3—0O-CHj3 MH~L° ¢l Q‘; /(9\& i+ Ao © Hwt&(m4
/

el A10-CH— ' - houds Ta ¥his
ethylene g &C@QC 2 C u l'?‘- H Cngeuwﬂ

Which compound will havgﬁe highest vapor pressure at ioom temperature? L
sohsfauce woiH “-é.(u.)foc st in C‘FIMD(QC.J(GV“(&V‘C"S e S
a)  water, b) methanol ¢) ethanol

Wktgl&s vapor pressure. Onlg_ o O Jlémé” Cen /L0+ 5[C7fh1
‘ (d) dimethyl ether  ¢) ethylene glycol
H\z re [a‘(‘\\lé’( 5 rekg_ H‘A"nﬂf‘ Zb\_‘{‘e faoLamS So &l Mé‘{’(t&[ ("MG’V‘

heas (e ekestT Tun bt [esseor
2 7.27. What happens to the vapor pressure of a é;s over a liquid js the strengtlf f th’g Co
% intermolecular forces increase (at constant temperature)?

@Vapor pressure decreases because the molecules are held more strongly in the liquid
phase and not as many molecules can escape into the gas phase.

IO b) Vapor pressure decreases because the molecules do not have as much kinetic energy.

N O ¢) Vapor pressure increases because the molecules in the gas phase attract more
molecules into the gas phase.

A d) Vapor pressure increases because a higher temperature is needed to vaporize the
liquid and pressure is greater at higher temperature.

NO e) Vapor pressure depends on the identity of the substance; some substances will have a
higher vapor pressure with increasing intermolecular forces and some substances will
have a lower vapor pressure with increasing intermolecular forces.
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boifiu cind: MO a.buQO tL&\/f a bhoctta <
A% ! 2% 28. Rankthe foaovﬁing' substances in order of ingriagﬂg boiling point (lowest boiling poi% e
- to highest boiling point). apfrowmate
2893 A ar eSS SO kavc” E7iva eu‘IL Londdu b\'sf@V‘SEop\ rcrre’s -
LiF NH3; NO O2
; f UO!‘S 0('0.(‘,59 1 kanégi;{io-«al Q\I‘AO(‘( VQU‘C@SS[ZQ%
a) /02 <NO <NHi < LiF. bZ NO< 02<%<NH3

nonpolar Oy molecoles Xo pot-k ',
c) iF<NHs/£NO<O > d Lif?)<NH3<Oz <NO Ve, A/@ ,éa (S
e""IA‘ 7‘2\
3

ald [\",zéf/ Ceen Ol . Paf“n a//%}ssloféﬂcpr,

e) LIF< NO£0, <N

e bp sier 15 (O, LWOLWH, L L
29.  Shown below are the postulates of the kinetic molecular theory: '
292

- @ Gases are mostly empty space; the volume of the gas particles is negligible.
29 1 II. Gas particles are in constant random motion.

Gas particles neither attract nor repel each other.
1V. Pressure is due to collisions of gas particles with the walls of the container.

V. The average kinetic energy of a gas sample is proportional to the Kelvin
temperature.

Fow realgeases, gas Pa(‘~(7 cles &a have a Voluw e QW(,Q
Which of the above postylates do not always hold true for real gases?
l c&o Q<A1 one @ wotter weth m‘(erwdecu(al' forces

as partiches
a) land Il and III ¢) Mland IV d) I and IV e) [Tandlll

s _ [
A = wo l‘ea:.‘["m’\

_g O IS0 30.  Consider the products for the following four aqueous reactions:

30 20 I. KzS(aq) + NaCl(aq) - fJR. II. @\103(aq)+Mg@aq) N })SCécs) \(arnas,

ke + Kys ave <o loble

L. CuClo(eq) + Na:SOu(aq) »> W IV. LiglORNaq) ¢NiNOs)u(aq) - /s o, &) forns
CoSOy ank Ryl @ are solobl-e,
In how many of the above four reactions does a precipitate form?

2) 0 (none) b) 1 @ d) 3

e) 4 (A precipitate forms in all the reactions.)

————

31. My answers for this Chemistry 102 exam should be graded with the answer sheet
associated with:

a) Form A b) Form B c) Form C d) Form D e) FormE



