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\ 1. How many of the following five compounds exhibit only London dispersion forces and .
(2 [23 no other type of %termolecular forces? 32 = /

s I E o
. wen @bty oy

a) 1) b) 2 c) 3 d) 4 ‘(; ‘ | DF.

E r‘
e) 5; all only exhibit London diSSersmn forces. i

790 g b e RS e = 1ang

i ¥ o2 A 27 0 g sample o unknown hydrocarbon was burned in excess oxygen to form some
(9 4

=

CO; and 27.0 g of H,O. Which of the followmg 1s a possible molecular formula?

3.02] (!"‘Mﬂ = _:? O neal |+ C, o s Hoe C’H—L)d;raca( o rmvle . Oql
a3j CHy e b) C2H; ¢) CiHs  (d) c@@ e) CsHi : ,}j&
pr i 4 SJL_( {amelC = kel (‘,L/ Hé_ 15 a L‘_;L\,f(r nuyn‘a“"ﬁ e {“!"Pté O L(

'2 D{ ’ L
3 [ ? 3, How many moles of O2(g) in the presence of exgesg 'Péfp(l'losgho?usf?re needed to

produce 14.2 g of P40 (molar mass = 283.9 g/mol)? Assume this is a synthesis
reaction. 4 Pls) + SO, C]\ — P‘f Oipes)

a) 0.0500 mol b) 0.0625mol ¢) 0.125 mol

4. Zc Pq Oio «-———.—-‘M‘z[ e O‘.C‘JC‘;N‘O&
3 l"‘“P‘fﬁlL

Wthh of the followmg"statemems is true: i, 4
2? (k ¢l C() AH p rﬁ;q[c\' HZ_CCQ-——JFHZC(€> A Yo FCeCTt O
a ' Because more mtermolechar forces are broken when water vaporizes than when ice

melts AHvapﬂrlzatg S(m kJ/mol)ishould reaﬁe fﬂhan AHtusio (In /mol )J‘ rocesses
lo vs ke %8 e

(.// b) Asthe 31ze ?f a cov§lent molecule increases, the strength of the London dispersion
forces dec

? c) Molecules which exhibit hydrogen bonding intermolecular forces have unusually-loZv
melting points. bt

F d) A polar covalent compound will generally have a l.ozver vapor pressure at some
temperature than an ionic compound.

e) 0.500 mol

]ﬁ e) In gene‘r/'c‘ll, th? strength of the intermolecular forces exhibited in the gaseous state are

much t than the intermolecular for%es exhibited in the 11qu1d or solid state.
TR geATs st V\.efj{ @
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Hieo retice - Ud Mool
5)0 s Consider the following reaction: [ .00 ¢ & Hz m‘lud "3‘—4_"{:7 J 33?
- SQGLC.(. ¢
27 Na(g) + 3 Ha(g) > 2 NHs(g)

If the reaction has a 75.0% yield, how many grams of H; are needed to obtain an actual
yield of 1.00 g of NH3?

2) 0178g  b) 0133¢ & 02379 &) 0.157g e 0. 1004;,__\
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6 / 5 6. Consider the van der Waals (gas equatlon where a and b are the van der Waals constants:
1D [9 Feorrec Js Lor FMF k«(c e 44\3&\2&(\1! Jhe §‘frmjc°l‘4&<'fmF.

P+—— — n ,
[ v? ](V nggiec‘fs 1(0r- uo(um{ 7 jﬁ(‘u"*‘é IE.’..S 1"( 6'55 er \{-&uﬁﬁ
Ve [UC 'f"&_( ho nj trr ‘Féucjag (l l“('CICS,
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Which of the following statement$ concernirg the van der’Waals equation and real gases
is false?

’r a) A term is added to the measured pressure (P) in the van der Waals equation to correct

for the effect of intermolecular forces in real gases.
"‘r b) A term is subtracted from the measured volume (V) in the van der Waals equation to

. correct for the effect that real gas. moﬁgg).es have a finite Volume

¢) One would expect CH4 to have a a constant value in the va Waals equation # is
as compared to HZO ‘;‘ 'gf’, Chves ;';J i ' I;;(m abs B ! «’
T d) One would expect Xe to hﬁ e alarger b cons?an fue in the Vja>n der Waals equﬁlIEOE ; mluf‘;
bu.s tqaer
J

as compared to Ne. Xe 1S A ; e-‘( (u er tolG - M.SS) Haal)e. X
valv
e) At high temperatures, the effect o 1ntermolecular attractions in real gases are

minimized and the gas behaves more ideally. { qotecy, o e
) [et r=vunknown qus < m3fe,< _Tf = 4
' [ 7. The effusion rate of an unknown gas is defermined to be 4 mL/min. Under the same?
[

conditions, the effusion rate of CHg is 8 mL/min. Which of the following could be the
) Mu=6' glurl [ x=C05
a) Hz (molar mass =2 g/glol) b) He (molar mass =4 g/mol)

¢) O (molar mass = 32 g/mol) Q SO; (molar mass = 64 g/mol)
I?—' AS}\.MQ o \-v.P(u;l;(( 5 L %HQ JLo ——'9'1‘C@2 i L‘ff420
Q} 8 The alkenes are compounds c%mposed of carbon and ﬁydrogen having the general
2 2 formula CyHan, where n is some whole number greater than one. If 0.561 gram of any
alkene is combusted in excess oxyfgen what number of moles of H20 is formed?

5614 Cy s 'wltqﬂ'x = Q. 0400wl £ O
a) 0400rn 0600 #b¥ ¢) 0.0800mol °

d) 0.400 mol ¢) 0.800 mol Cother @nd 95;,[4&,@_.&;“: Qusewer

C'cu(C QIS € Cul\ér veloe of n. 1A

unknown gas? I = M_}

(3

es?

of the following five compounds is/are not strong electrol
)
\an" , acd

C.O\LLL’L{"’ A
B0, 1 (4. |Ci12H201
it ke B0 e
a) zero (All are strong electro ytes ) ) one c) two d) three
@ four (4 of the compounds are not strong electrolytes.)
gj R ['a, H IL-“US Al g o S"" Ovic (fi(f’C.L'( rc'/g:" {
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1O (2 5 10. You are holding two balloons, 6AL B15e and one ange. The blue balloon contains He
‘ [¢ and is 4 times the volume of the orange balloon. The orange balloon contains Ne. Which
of following best represents the mass ratio of He:Ne in thehalloons? Assume constant
temperature and pressure. Mass He _ Lé_j

307

hass N <
. 4.5 b) 2:4 c) 4:1 d) 1:4 e) 20:1
au S A fces j‘f‘ Ter o lor WS, jua[ kags s il Lﬁm‘é@_]t—\.
A (es o B

efccn_u er me les as cem arccﬂf naoles
“ o 11 onsider 2 reactants, A and B. The molar mass o

is greater thanthe molar mass of B.
You add equal masses of A and B together and let them react. Which of the following

2 [+ statements (a-d) must be true? X ﬁ o Ng R —
le Mﬂl S
{eakf%’ : &FreB

a) Reactant A must be limiting.
b) Reactant B must be limiting.
¢) Ifthe coefficient for B is greater than the coefficient of A in the balanced equation,
then reactant B must be limiting.
@ If the coefficient for A is greater than the coefficient of B in the balanced equation
then reactant A must be limiting. T X3¢ awd we have fewer fuoles iq‘. Hoew
e) None of the above choices must be true. # kv s (& [ [ i mﬁvﬁ 13"

(2129 12. A 9.00L flask containing neon gas at 2.00 atm and a 3.00 L flask containing helium gas {
at 4.00 atm are connected by valve (see figure below): P! U _ PVa AT congtan
-.3 1% “nots ! cach ¢ s , £O
NT n,lz " &r §
F or Ne s

P,V,:PLVZ’

- PV r He
P}-—- V2 FF) f‘PuV . Hoo(3#0
P :M ki i * z |12.60
PZ/ J oo L wbnﬁ \;ch\ o PL: ,,4.{90&"‘0\4 o{
L; [!SOCL [ e @Peu\e J ina He Pa'rﬁlha, FF!SJ"FE
. . olvwe o hothe {w, affer
artial press 'l 9.00L /o LS 3.00L He 1s lﬂ;’ "
of e 1S [oaim 200atm g o, 4 360=(2,,4,00 atm Stopc 7

attfer Q%Pcockﬁ ¢ - . . ) .
After the valve between the two flasks is opened and the two gases have time to mix, which

of the following statements regarding the partial pressures of Ne and He is true? Assume
constant temperature and assume that no chemical reaction occurs between Ne and He.

The partial pressure of neon is 1.50 times greater than the partial pressure of helium.
b) The partial pressure of neon is 2.00 times greater than the partial pressure of helium.
¢) The partial pressure of helium is 1.50 times greater than the partial pressure of neon.
d) The partial pressure of helium is 2.00 times greater than the partial pressure of neon.
€) The partial pressures of helium and neon are equal.

P}UB -,_{_’_5_@“: [[5O

Pa 100
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0cF fed.eq o (Lot doodle\ = 6,286 nol &/ ©.9393 =5 ¢ pdc
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13, If the molecules in 1.0 L sample of hydrogen gas and 1.0 L sample of oxygen gas and 1.0
L sample of carbon dioxide gas are all moving with the same average velocity, which gas
sample is at the highest temperature? A4 con deu~pevad v, e [arjfr o,
Mp‘éculés. wovld have e Sleweyr ve 9C’é} as C&mPawe:ﬁ e

Ha b) Oz
Q(M_a“er‘ Hi aul ©, welecoles. so HeCoycs) Wé”(%t?(:‘;‘(e‘“ﬂ

d) The temperature is the same in all three of the gas samples. * be =
As T;mcree,g(;/ avetacg e va(@cc‘ﬁ T reeses.
4. Tryptophan is one of the 20 standard amino acids and contains 64.69% C, 5.92% H

[
13.72% N, and 15.67% O b mass What is the empirical formula of tryptoph
2'-{\17, A ssvore (00,00 l ple kah, Lee Lo r W@ﬁtdﬁ‘)eru«lm,

a) Ci2HaN202 Cng]zNzoz c) CﬁHmN
o meol ratres, Fron, ebovre, A/O Q'“ia‘r@‘w@l

d) CnHNO e) Ci2HigN20; 55 é
w0S ,,0 fm_,é ricd ﬁrmofq Clt” U

ratios tn 0.0 Co
i ill have the higher boiling point?

28 13 In each of the fg
(et/\r/_@fz Ale
SI%;OW e

o

s. HI

n[g,

a) COq; SIH4, KClI c) CO2; CHg; KCI

&
(o515 ,
i f”(%@gﬁ. e{g"alfglos L b s,
p\afrfeﬁf’“@‘za alfgt?lr 50 t;tc’r“ LDHn COS.
SO ([~

Equal massé iffefent gases, X, Y, and Z; are mixed in a sealed rigid container
b Y at constant temperature. If the molar mass of gas X is greater than either of the molar
masses of gases Y or Z, which of the following statements about the partial pressure of
Lc,‘?ﬁ gas X is true? Assume 1dejl(gas behavior. 74" moler Mwss of X71s IOLV“?" ) & Z
a it

"‘c\% w he e werMofe,g X, S Com aredl 4o
The partial pressure of gas X is equal to 1/3 of the total pressure. £ {- constad VoudT,

The partial pressure of gas X is less than 1/3 of the total pressure. Posn. TS we wem
c¢) The partial pressure of gas X is greater than 1/3 of the total pressure. +© hav<e e g val
d) The partial pressure of gas X may b equal to or less than or gre an 1/3 of the

total pressure. pa® fes e{' Chuc E; % nroles 1sdve fo

se af"{-\q Pre&s‘-ﬂ‘( as :s oTAL: S (et wY

ca R <
jﬁ‘uu \q( rc’Ssure X musdf less
17. Ina3.00 liter rigid contamer a?’?fs C. 1 2 mofes gas and 1.60 moles of 8611 iainc of
(graphite) are reacted to form CO gas. After the reaction has gone to completion, wh t Fhedode
21745 wnl] be the fig  total l prgsues in the container at 25°C? € vs l1uaiting , Get- ressore,
tsure noles Yo a.\.o/f Gas affer ryn 3995 to Coanp letion,

RCA 4 2
16.3 atm

a) 4.89 atm b) 13.0 atm ¢) 9.78 atm d) 20.0 atm

C —> 2 Co Affer rwn,w<
R 1 ecoc.fz N [L?;é 5\ o) Ci) hauve @.‘-lo-:{.éé:
I - ©:80 +1.6o =100 noleof 9Q5,

& =1.60

- LibO wel
o e
i+ = Ntet RT = ‘l.eoMol (@o?zodCE_?gk) m
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[5’, '! 18.  Consider a soluble ionic compound. When this compound is dissolved in water, it is
; found to produce two cations for every apion. Which of the following could be this
4 I:)L compound? Co:” ¥ 29 ‘ﬂ;’ ;LF’R Sg V; &
= _
a) ApCiQs  b) CalOf; ) K8 d) NaNOs ) ngc1i
i wgoloblt Solvble Solop( < Sluhkle 1aselv l¢
' |2 19.  Consider the following vapor pressure vs. temperature plots for three different
compounds.
5% Plot  Plot Plot e "Le‘""? TK‘Q'C“J‘X
A B C @ULP[O'L( C_,Q"\'\f’Ouu.Q.C (\.&._S
Lo [owes € vapor pressere
wh.le Conpovud A hes
Vapor
Pressure ‘f'ex. L‘.J Las-[- Vafe:r press< vV/’e,
(torr) [ VaTar pressore is luversel
VPr-} —_—— velatel Lo S{reuj'l-(;\ ﬁf IM%.
‘ VFB k-rL-e Cehfebuﬁw;-l»{«_q‘-l-rou?v_sf‘
VP 5 T F s CQh.-\fauugc_ Cclnce

Temperature (K) Ho co M,nauucQ co i ot
weakest Tufhs @ poundi).
If the three compounds are CH,O, HF and CH3CH3, which of the following €orrectly
matches the plot (A, B or C) to the identitz‘ of the compound? CH3CHj exists as

H ponpoler A
H3C CH3 #/C“\ H_ipala v ‘-‘_-[.5‘_ 4 " fe H . E{ L3 gmjc‘n cowﬂ'm?
Plot A Plot B Plot C HF Caw H- GouQauQﬁ}f&(
a HF CH,O CH3CH; OW o Va |e.¢}{- ce mrbo ukcg__g
(f%f) CH3CH3 Cgl;;o C:FO P, @o,“f@mlgg =HF.
c) CH3CH3 2
d) HF CH3CH; CH20 < HJC H 3 andCH,0 hove
e  CHO CH3CH; e ehout e <o o e Tk
Covnpovd = Clf;cly A5t C‘(’/?-OCQ oy (./8;(;6/"—'3&
& £B 20.  Consider an element desig’gnateéas E. 1f2.00 g of E reamaucﬂty with 10. 1% g E+2w, S,
[ Z]C{ chlarine (Clh) to form a comnound with the formula ECls, what isct}_le identity of E?
R g #elF 5 (i) ) - 0.0 e

I . o A
M lar ngs = ’1‘_1%&_ = 1.8 (,
mass = 9:0F23 wol & %rto fO‘jn/M Ot emoxideofifon. What

21! 7 21. A 5.00 g sample of iron reacts with oxygen in the

is the empirical formula for this compound? ,
| O SO1KC6MP =l gqg(mﬂ__ ﬁgj = ?{j O

a) FeO [bl)'-" Fe O ¢) FeOs d) FesOi3 Fe3O4 ( ( F-(
[imo = . < , g — | LD
5.60g F‘(?Z:’?S} OORFS3 pol F/ 0. 08753 .y
Imal — 0194 ral 0/005’?5} = [38ms

!t‘ﬂjo (w.eoj - :
e ~(Eg emie Gl
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t,His s Seivn C4),
i 19 22. At 1000°C and 10 torr, the density ofa certam element in the gaseous state is
2.9 x 107 g/L. The element is:

a) Ne b) He ¢) Hg d) Ar @a )

. W(ar PSS FeZ’O :J.CSESS)"“ 3(““905: 159.F j[‘u&[
Z%@ 23.  The chemical process of risting is described by the following unbalanced equation:
51z

Y Fe(s) +202(g) —1Fe205(s

p 159. F
TJEFS o SéerCg'fg—{‘E‘ ZM,F)C m(é%) ‘FC:LQ_%
uced from 2g0yis:

le‘-» "$ The m3x1mum ar?oun ust( )that ca]nsbe F
b ”2;9 a) 1'5021 2éZSOf‘g c)'“fblo d) > e) 110% 23
F'C s It h«.c\[i Ct‘ @&VCQQSM!‘E’;‘I amauc. f Ff’L F62,03 Ca_u J

2Y|2| 24.  For which on e following acid solutions will 100.0 mL of the 1d solutlong actly y+ efloce
3 _ neutralize (react with) 50.0 mL of a 0. %0 M Ba(OH); solution? H* + eH™ —¥H.0 = 4
b RoleH presed = w.0500L (otw mn Baco )] (Thel U5 = 0,020 ud O prosc
¢) 0. 40

OOSOMHCI b) 0. ]0 0
L-j)t need @&.(9 % : aca‘-t—wm . 696(9 m{a[-{ @nljauswtﬂ
d) 0.20 MHzSO4 10 MH2803 0. Oz‘pnvlﬁ"
M( H (}om ] {509L (” s@ 2“"'9( = 5, 02,0114_0( H+

26 q.miw ¢ r&hen 70 mL of 3.0 M sodium '?1rbonate 1S écﬂt&%(}? L of 1.0 M sodium

‘_" bicarbonate (NaHCO3), the resulting ¢ cpneentr of Na' .,13 Ma @ (
Ex L{fuﬂ vt present = @ OFOL( 1?3 P etz o) wwaﬂv e awt T:':;%
f) 20M b) 24M c) 40 45M ¢ T0M © 5 el st M
rol gt = + =
‘& . L[Z,WI ©. 03@ 0 (15“40“/& B/al O: (00 L ‘—@

% 23 26.  Iron(Il) sulfate reacts with potassium hydrox1de in aqueous solution to form a prec1p1tate
The net ionic equation for this reaction is:

¢ 5{::41-?“ “) FeriS?chag)t ?_ngoc?)} > Fe(oH],S)* K50y C25) 1o o
a) Fe?*(aq) + SO4*"(aq) —> FeSOq(s e FJ.‘IH
b) 2 K*(ag) + SO4*(aq) — K2S0a(s) K a"‘*ﬁgmy ave s
(E)Fe? (ag) + 2 OH-(aq) — Fe(OH)(s) 2, JpH™ —9 Fe(oH),cs)

d) 2 Fe*(aq) +3 SO4-(aq) — Fex(SOns(s) F €
e) K*'(aq)+ Fe**(aq) — K(s)+ Fe**(aq) 1< [4,9){— Nouic & ;Ua.‘(r tes

I { (07 > PO @1 ¢oet mBof Speclelor Tors|,
22, 24 277 A 20.0 mLSample of 0.200 7 K2CO4 solution is added to 30.0 mL of
b 0.400 M Ba(NOs3); solution. Barium carbonate precipitates. Calculate the concentration
of barium i 1ons (Ba”) in solution after pre G})1tat1l0?<has on to c?m%lq[
fwibial moles Co 1(% =®.02 Obl— Q29 Q>__ 00940M0)C0.}

MO(K) 9]
a) 0.150 . 0.160 ¥ i 5‘0200 P 2{“
Y Q;?szﬁz%g i oirmy me“‘r~ o020 b

11 -
_ 4 COF — BalO ) > ioolat cxcis 27
B&érf@B-eszm( 0. D0%0 cof dd ZBQ 3 Joleal wrou:

- 0.0H0 — OO 8
.ooléo 2 O.00 SO
G ooegond O ' ) = O . zolteM
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29 28.  Consider the folfowing two gas samples: élt.5%

Zg % Sample A Sample B é&s Le(xa.ue_‘a fMS)L ‘légeq l
contents = Cl(g) contents = O(g) a ¥t L[i 7 W T [aou P J'
n =1 mol n=1 mol 4
T=300K T=3000K

P=0.4 atm P=0.2 atm

Which of the following statements is true regarding these two gas samples?

Gos B is at Arsher beap and lower P. os B hehevgs mest
m The gas in sample B should behave more ideally than the gas in sample A. j,
b) The volume of the gas in sample B is 9 imes larger than the volume of the gas in

sample A.  $ €€ Qhowe Lo r Lver b, . ST
F.- c¢) The average kinetic of the gas molecules in Sample A is larger than t eaeﬁferage +
kinetic energy of the gas molecules in Sample B. & q+ hicker ‘FEM .
d) The average velocity of the gas molecules in Sample A is grzelter than the average

velocity of the gas molecules in Sample B. 6013 (02) i S_gzﬂ-“ Ghris SEg G
e) The number of gas molecules in Sample A isTar ehﬁﬁl eer\nu ber 6% a% ?nsolgzuﬁ'gés €as
F g g oL ve rai{o

in Sample B. R o cont at " [.® wol 6.6 ZZlezsjf‘qs wolecoles, Veloe;

P+ 2¢ce~ — Phed, s)
Zi’&‘f 29. A 5.00 g sample of an unknown metal chloride compound is dissolved in 50.0 mL of
2? 29 solution. To this solution, 70.0 mL of 0.400 M Pb(NOs); is added in order to precipitate
all of the chloride ion as PbCla(s). Calculate the mass percent,of chloride ion in the metal
chloride compound. ;p.4 00w o) prWD L_,HL'LE.-;.:E—-— (—Z-’L‘-’&f*j“/_&ﬁs_?ﬂ = ,;735
mass = ©.030L F [Iw(NxCUQg)L lace (PR 7T mmelCed 4=
a) 0.0993% b) 14.0% c) 19.9% d) 28 0% () )39.7%

- !c??s qC-.z'_ {
Ma'ssqb Ca 5‘0@ aa MJ 5( @

7 =

R.0Y

% 30.  Youmix 75.0 mL ot 0.100 M aqueous Na;POz Wit t0070mL of 0.100 M aqueous
Ca(NOs)2. Once the reaction has gone to completion, how many moles of precipitate can
30 form? 2N\azPoycay) “'SCQCUG’J)ZC@ — QQJCP@‘/)LCS) + 6 MQWﬁ

D OEOL el DR o YIS i),

e ©.0F50 -
I(‘C,,ﬁ.’“' s ,s&) 0.00500 mol ¢) 0.00750 T 2ol Mg POy / ;
Callodz ©.10 0 taol CaClOIN/ Lnrsl cail Oy :
k¥, . ©:[00L wel CafB/O ©.00333 el (g

[yim cbY g P ;
31 y answers for this Chemistry 102 exam should be gradéd wi € answer shee
associated with:

¢) Form C d) Form D e) FormE

[e ‘L omeo.
Since (',a(u%)z I‘C’G.GIM‘L pl‘oﬂuifi %@i@;{g:ﬂl C&JCMJL

’? precipifale, Cack@y), 1s bmetiog

C,&VL ﬁr‘/l,p S
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