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For the next two questionss der he foll mé‘fea tion for the productlon ol 9
(CH3OH):Cince H, I‘C(Lc, Uce_S Cnallest a P y/fﬁ‘e VG

Ydbs  bwafin %,aqu&@DL_ C—!J oH canbe ple veed

CO(g)+2H2 ) — CH30OH(g)
[.00akm{800L) ,_25;1 - c#zﬁ Cam
Ve e

\ {14 Clhyor ~ BT ~ Cov206 lelSJ’—J € pro
1. How many moles of CH30H(g) can be produced when 16.0 L of Ha(g) are reacted with

4'(]“5

221 9 25.0 L of CO(g),,with all gases measured at STP? Assume 100% yield.
eoredy ol Monsg j~ 0.357 mo(CH 0#832 .04 jCﬁéUH
).357 mol b) 1.16mc3£ ¢) 0.558 mol c})0714 moT“”‘
N8k = Ac I‘C“h LX/00 —_ Lﬁ
5 2 If 5.30 g ofCH30H(g) are actually produced at STP in the a c-;/e reaction, wha
z3\to percent yield of the reaction?
a 2 b) 23.9% ¢) 76.1% d)3.13% @46.3%
. . (5)
2P0y cag)+ 3Sclotly —> OB+ Sy,
3 3. 100.00 mL sample of a Sr(OH) solution requires 28.40 mL of 0.150 M H3POg4to react
letely with 1t Calculate the co cent n of t solyt
"\/ §p (oH o 2oL (S LI ?fzfﬁé ELSE TN /1 00063
a) 0.128 M 0.0639 M c) 0. 0213L7W 102M 0426 M K 3?/

Ma(fr(ﬂgz - WLC/‘V\
/V\grw VO lvie @ .[o00 [ 0 0637 -

For the next two questions, consider the following reaction involving two hypothez?l elements

A and B:

Lt@m@l Ach)( [Z,::('A,l ) :20w( A rea.C/l'

2 A(g) +3 Bs(g) = A2By(g)

(Molar masses: A: 40.0 g/mol; AzBo: 125 g/mol)

ol A T excese = ﬂ 0 mel Ao fial — 20wl f "““0‘("”@:
. . C
Initially a reaction vessel contains 11.0 moles of A and I; . Assuming the abo
reaction goes to completion with 100% y1eld answer the fo owmg two questions.
Let % =molar poass ﬁj{é
4 e

If 4.0 moles of A;Bo are formed in the reaction, how many moles of A remain unreacted?

[ 25 q [me( = 2(40O +<[X/ " 509 Juo] = ielar masc B
251> a) 0 mol ﬂb) 1.0 mol c)) 2.0 mol d) Omolj e)80m01r 4 192
hMolar pag yg (50) =7C 0 qlnd Tn recthon by wus
l% 5. What is the total masg of 3co 3 the re‘actlon(Vg 5 ‘\“"U‘h’\a, \”‘ < A‘
MQ( 83 \’8(:.[, CCQ = IZOMO Z:)('[‘IM ?r@b‘th\ }S i eKcegS;
Lé 13 a) 60.0¢g 80. g c) 450¢g d) 150¢g e)120. g

TV V/ESS (BB CQULSUM?&Q = lz,@ ww\ % L;{iﬁvg—ix: [@O j Bj reac(
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Nel-toni Cey cdvout . ij 4 ‘g ¢

go (I Which of the followmg is the net ion equa’uon when 0.10 solut10ns&3f (12 and K,S
7] 23 are mixed together?

a) HgCly(aq) + K2S(aq) — HgS(s) + 2 KCl(aq)
HgCly(aq) + K2S(aq) — 2 KCl(s) + HgS(aq)
éHg%(aq) + $-(aq) - HeS(s)
d) K*(aq) + Cl(aq) — KCI(s)

e) No reaction will o gug.co we | g — O0.Howo 0250 me| KB ..‘_Mﬁ:

404%‘ we| B~ = 0.0500L, ————E/EDS Lanol CaBry = Invo | KB

2L 7. A solution is made by mixing 50.0 mL of 3.00 M CaBr, with 400.0 mL of 0.250 M KBr.
This mixture is diluted by adding water until the final solution volume is 800.0 mL. What
is the molarity of the Br~ ions in the final solution? _ —
Yo| ol Br™ presect = g, 200 mol + 0 100wl =000 mol BT
a) 0.125 M b) 0.250 M c)/0.500 M, _ e) 1.00 M

- Mol Be™ _ ﬁi«‘?_fuﬂ_&: =(0 .50
fB - '—"_—"" £00 [ ‘ ()

/@ 38 A bag of potato chips 1s pacﬁeg' and sealed in Los Angeles, Californi
0|25

S~—_

lczll"l

2 Deming, New Mexico. In Deming it is noticed that the volume of the bag of potato chips
has increased. Which of the following external conditions (a-c) could cause the volume of
the bag of potato chips to increase in Deming as compared to Los Angeles? (Assume no

gas molecules can enter or leave the segled bag of potato chips and asiu[ne no chemlcal
reaction occurs inside the bag) ” C Kip fag 1S o Lley contadn ers

I ex avw@s or (Jm rac !4 PMSW(( Powl:m((f

pJOa) _The temperature outside the bag decrease R’S Fenap Aecre «ses, Jec reases

\/ nBT he pressure outside the bag decreased. A < P Aecrewse A VVYncreese <,

The rnoles of a1r molecules outside the bag increased. e oS,
,P/ Mi N&J 2ir molec fﬁ Guiside the bag gS{ AP incr aseg/l/ dec reeses

ne of the above (a-c) could cause the volume of the bag of potato chips to increase.
A constant ‘lvelMQ Hee quetage lélr\e(lc, eherg M

4 9. Consider a 2.0 L sample of SOz gas and a 2.0 L sample of F» gas, both of Wthh are at
| 26 STP. Which of the fo}lowmg statements (a-d) about the two gas samples is true?

fwo gos samples are Hee Seme ( KEpe =R,
a) The F2 molecules and SO2 molecules collide with the container walls of t e1r 1
espec%ile containers, on average, with identical frequency. 2 Molecles ol

—

H
iad 'Frva Un.t.j‘
U L CavsL fbt&‘@"t f‘J{’CP Ve(ocﬁ,
r/b) "l'“&}e m gi oiiimol‘ecules ;gg-»%e&-ﬂajnwtltlejmges f SOz mOIGCTler?VWLbé’ . 4 o {e(:alé’ﬁ

c) The average kme‘uc ene’rgy l/aﬁe SOz molecules is greater than the average kinetic

a energy of the F> molecules. Tie’% ace € ca[ Since both guges e ol T=28K,

The SO, molecules collide with the container walls of their respective containers, o

average, more forcefully than the F molecules Yhe heavier £O5 g lecu
vga o 1@ rcey ‘v Ca[ 1STen g, Must bhe troe 4‘§ ,Or{e\fgvres
one of the statements (a-d) are true.” * e 50525 -l»o e € f‘—d

oo Kon T ener P
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o AQed + 3T,c) —> FALTZ)

i P T5:2.0120.9) = 2538 g4 = wolar mess of T
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o119 10. Consider the synthesis reaction between aluminum (Al) and iodine (I2) to form aluminum
I 5 iodide (All3). What mass of I, is required to prodl_fge 10. 0 g of A assumi
aluminum is present? | [ ks i )5 :\/
Muss T, = 1(0 OéA"Q:]:_g w ﬂ )(Zma( AL Malt ﬁ BL{CI
| a) 6.23 g b)489g )18.7 ¢ d)10.0 g C)E;@_m__w
Mes T, Cdy = . , lw(T (Lol T4, 50y (\5&%‘13 2 5 &
sTL, Sy O,IKJ'L(.j Ta I 3[ 2 DY T%I A A = ol Cw ?szSOV
11, A 0.486-g pesticide samp contain ixture of T1,SO% with some othér né’ﬁ hallium

({20 containing compounds. The sample is dissolved inf water and an excess of KI is added,
-5—17 producing a precipitate of thallium(I) iodide. If 0/1824 g of TII was produced, calculate
b the mass percent of T12SO4 in the original pesticide sample. The molar mass of T1,SO4 is
504.9 g/mol, the molar mass of KI is 166.0 g/t
and the molar mass of Tl is 204.4 g/mol. _ ; i
Tl e no| r‘c«fuu bf-{»vue(p\ szSC‘?y "'t‘*weTJZ L i USJ‘ b ¢ {, La2 4624{““4/

a)22.1% b) 57.2% 3 282% d) 64.7% e) 32.4% r<.
kaws ‘ o, = 913906174 ,804 — { O T <~

il ﬁ{jéﬂy ) O.4g( ¢ Cl e.sz\hcrc(‘emo C 6%,71 5
12. Which of the gnswers (a-d) alwa S cérll6 tly completes the followmg Sente L

A_Llo F 4«?\( Q ;wws e~ é Co.vx i true but < cgan“( wre

1, the molar mass of Tl is 331.3 g/mol,

The llmltlng reactant in A B%agﬁ%x“ 1 roklews floe”“( on Q(° vartalleg
l L‘ C([‘ MUS‘{‘ /(_,VLOU]M:AKSW{rsa. C(
16| F a) 1is the reactant for which there is the smallest amount in grams present, "Vé¢ L*( q‘:; L]
o Y

b) is the reactant which has the smallest coefficient in the balanced equation. Ma}L( oot ol (

¢) is the reactant with the smallest molar mass. ke by a2 by
d) is the reactant for which there is the smallest number of moles present. n~« }L € colye e
None of the above (a-d) always correctly completes the sentence. I di
@ re Gcf«n“t}
pre lz’w\,

13. How many of the following four statements (I-IV) about gases is/are true?

3122
(HS

non-ideal gas will more nearly behave like an ideal gas at low pressures.

eal gases deviate from ideal gases because real gas molecules have a volume and
eal gas molecules exert intermolecular forces.

iH The effect of attractive forces between gas particles can be minimized by heating the
gas.

 1V.1.00x 10 gas molecules placed in a closed 5.0 liter container at 150. K would
behave more ideally than the same number of molecules placed in a closed 50.0 liter
container at the same temperature. “floe ¢ &s ¥ N A [Ave e Conduinry

J
c(l (/\a,u ‘Fé\g lO V‘ESSU q‘,‘& [P [’ Beka e v
& 0 (none) < BT A declly

e) 4 (All of the statements are true.)
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have Aﬁ(« “é"C"S as Cuf’i } #¢ Lendon &(\Sfed'g\fé)b\ w—/e*rces,

. 14, Difluoromethane, CF2Hz, has been considered as a replacement for the
\ 5 chlorofluorocarbon freon, CF2Cly. The boiling point of CF,Ha is —56°C and the boiling
g\l %

point of CF2Clz is =29°C. Which of the following statements concerning these two
compounds 1s false° (Carbon is the ccntral atom in both molecu}es / /
Mas r{jf e F—H coevu- '(‘L\QHQLVL melecole
@ (?Fz 2 exﬁlg hygrz b ‘amé 1rfferr~r(>olecqlgr%orcesQ o Heese 3 specee| CUUQ{"“
Poth

Oj%&ﬁes LLILU( &« beu(«v\. otud Ke/ok./ re e 4'6(,\4
T b) Both c unds are gases at room te erature demp,
S ubgdances A€ ccl' reo na

P (”‘Zotj)

T c) CF7C12 eXhlbltS Strongcl London dispersion forces as com ared to CFiEh
i kes a | cur%cr #Ofar M% So C lc? c‘f;c

Jrou
7 d) Ov%rgayi €F\C?QCXHSI its % ‘éL . 4‘)@/

tfo r 1n¥ermolecu f/‘fo‘zrces a? cg%fé ed% CF
5“‘\({ bo(in Orn*F cé or‘c_

g+"¢vu; Wi im?rermnlecula'/* 0rés tin CF‘)C 2 MVS'L‘.\Q‘HOPJ(‘/

Consider the following 1nformatlon for the next two questions. 50.00 mL of 1.00 M AgNOs is
\S é mixed w1th 25 00 mL of 1.00 M K3PO4 and a precipijtate forms.

Vo, Cag) + Ky 00, el = P@yCQ + kMo, 5*7\

loljd  1s. How %any‘“gqo]es ofprec3 itat can form as ng re%ctlon has 100% yield?===<

A o [imids! ©.6 5006 ( (29mel DoVOy ——u—ﬁ\fig\,—«i\ . & 16
If‘“’&“‘? 5‘00500 mol ( b) 00375 01 2~ @ié’(f’ﬁq Con

| wo fmo Ag , PO
= ﬂﬁb@t[{é: j; Orfg7 11(]06-1672509L( O(;’SG mol 77;(2__‘,’? @lejfi wfjwﬁﬁpoy
$inct Pgoy /*zacicm\zf‘ Foduces H Sualles c‘“e"’”‘*"“ff)rec' e LQI(/

L 3 ll-cs?m~(m Gu L @@(é}’w/q p@(‘aw\ orin

16.  Calculate the concéntration of phosphate (PO4*") anions 1n the mixture after the reaction
0 3- has gone to completion. ‘,QOM (k pgﬁ("“ﬂ P@w ~ 0. 018p MO, Q-?B-P@((Imhg]
mel PO, f«‘ericIS‘ &0 1508 '*‘“"lkfaﬂag
a) 0 M OY0.11 M c)O25M 0.50 M e) 0.75 M

W‘p@y 't?eoQuA?m AQJPU{ = C.olLIn Aﬁzp [ ;ﬂﬁ%) @Olé;zmol‘%’e-

AN e}

= @ .00¢ 3 o
o | excess P(a = 0. o;; Opol — 0016 7 =~ 0,60 3 o polexcesy 303
17. An 1gcal gasin a céntam’cl occupies a volume of 10.0 L at 38°C and 0/20 St ftﬁe l&L

; g sample is cooled tﬁ 7°C and the volumc is decreased to 3.60 L, what is the new pressuriof
\—l’ the gas sample? FV V - P , U, . e #)[ X f\, =Ny = Constav
[ 2 2l — Nt/
a) 0.50 atm b) 0‘20 atrLr} L?SO) 0.92 atm d) 0.11 atm e) 1.7 atm
%\~ @ -0 : _ '
Po = .20 25 346l fﬂ‘ﬁﬂ- ©-50 at
18. A compound containing carbon, hydrogen and oxygen that is responsible for the odor of
V419
2 pineapples is found to have 62.04% C and 10. 41% H by mass. The empirical formula of
| this co 1%und is: Lre4sC—lo.4 H<= 27 55
In f«’d’.& jC‘”‘“P"U‘Ve “ [0“’ e d g c(}
a) CH.O b) Cﬁl—llevM C3H60 d) CeHi002
4L,@q3c(f—-,3%>~5 CeAC (721 = 3 malC o, O s H,
(lmo = (& 33M +//7ZZ = éMo([ QMP{TIC&' -(eruolq(
o4 'éH’ =R (V

7/7‘555‘9(%0&3& = “722"4'0(@/[?2?. - Lol D
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123 19.  Which of the following statements (a-d) about hydrogen bonding intermolecular forces is
F a) Compounds that can H-bond have higher boiling points than ionic compounds.
p "
F b) A compound must contain a ,N-H, O-H, or F-H covalent bond in the molecule
in order to H-bond. Mo

F ¢) Giventwo covalent comp()l(ln(is/ ga’ying about the same molar mass, the compound that
can H-bond will have the-h-l-gher vapor pressure as compared to a compound that canno

H-bond. Stren WOﬁIMF'Gf%V&EP%%,g res<vre ave i"“"‘e“ig_,
o] %,

or ﬁ
ropordtond|dostreni colab-Corces. e
a9 }ﬁbgrfd‘i,ng isaformifm. “due o polar H O bouds.

¢)) None of the above sta - _ f;mm -\ .I.R';Mm\\
\Q_’KW: J My » 133 = “:_i‘“f ) 73 =i = 28072
rate v oL
(24 20.  The diffusion rate of%%;ﬁs 1’5 1.73 times greater than the diffusion rate of a certain
20 noble gas (both gases are at the same temperature). What is tl\le nob 2.
b3 My=2-99328.02) = €3 9 §lme] ¢ Fhists &y~ )
a) He b) Ne c) Ar ) Kr /\, e) Xe
21.  Which of the following three statements (I-III) about gases is/are true?
oluw ¢ ‘ :
2 [ 1. Equal masses of ?deal gases at the same temperature and pressure contain equal

+ numbers of molecules.
3 — Pu=npT

\ At constant pressure and moles, as the temperature of a gas sample increases, the

volume of the container holding the gas increases. Char(es's Law

On average, an H> molecule has a faster average velocity than a N, molecule at the

same temperature. A+ Saw¢ temperadore, Hu Swaller Hy
Wo{v«u[»l,s "S‘f'é < MmOV r\& )[ag{»ew (6 n al./é’rmj‘ t‘) ‘H\c\.\ A/Z mo/(écu(C’S-
a) TandlIl IT and IIT c) landIII d) L 1I, and III

= e) Only statement [ is true //’—‘:]* -
pu:ﬂRTf tWhén \/aul T art CauS‘lu-« / PeL AN

22, Nitrogen dioxide, NO2, decomposes by the following unbalanced reaction:

22l Zaaliggas o L2 23 wel g 45 o o 4 s Vmcreaged
» o) > [Nite) Jorte) Pecayethe qulsg] g 45 L0 A
ANOa(g) = Na(p) HOx(g) b;&a\[acl@“ o 1.8C 290 = 3wl)/ v
If 3.0 atm of pure NO(g) are decomposed initially, what is the final total pressure in the
reaction container? Assume the above reaction goes to completion and assume a constant
temperature and container volume. ;
@ 4.5 atm b) 6.0 atm ¢) 9.0 atm d) 3.0 atm e) 1.5 atm

a (\aciat" d\f [sgv

NSRS TR
T T R
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23. The compounds below are classified as either a strong electrolyte, a weak electrolyte, or a
2310 nonelectrolyte. Which compound is incorrectly classified?
(WL

@Ethano] C.HsOH. is aﬁt-rong electrolyte AR {, com f‘e"

Tb) Fingernail polish remover C3H6(f 1s nonelectrolyte

,ﬂwwﬁs wo{\ Gun ac:%

‘rc) Vinegar, HC;H304, is aweak 1 ctrcslyte _
—soluble 12nic camf@"“
\ d) Slaked lime, Ca(OH),, is astron electroly I
T ¢) Washing soda, Na;CO Qfl Shic compor
€ ashing soda, Na: 5, 1s a strong € ectro vte
oAy kawfg }4" zreSe "\Cf otk feorrg ‘ﬂ rcc#fﬂ-«‘-‘c’ W'H\Zt%
Er1naCe Ko Ab {b fms Cuz*H'\ QZCI canll have Aéji éwl’f* (-[j
. 24, Separate sarhples of a olutlon of an unknown soluble ionic lcompound are treatéd with i 2
29 [ KCl. Na2SO4 and NaOH. A precipitate forms only when Na,SOg is addeq W}nch on of' presets
2" (5 the following cations could the solution contain? £ O_f row p e pod 4
Soroms w i H May Jbot Co*t oer B covl (4&/‘"’-’5“3
a) K+ b) Ag* ¢) Ba2¥/ d) Hg22+ e) Pb**

Bq an s cver s !5+f6@

25 ( 25, Determ e the density of uranium hexafluoride (UF) gas at 60.°C and 745 torr. Uramum
3)11;— 1»selementcg9_2’ 32 = 233 K ‘/f P.-'IV\-JR] GQ..

12.6 b) 2.54 g/mL c) 8.97 ¢g/L

.139 r6(19q) =9 5;_5/Ma|

! fo
4 g/mL - e) 0.0269 o/T.
A ':: :?L/S‘!‘wr( %(4___'_‘9») (353— (Mo() —

§ 200 ( 2334
Zé B 26.  Which of the followmg fouér organic corr?poun s has the lowest vapor pressure at -50°C?
7_ [‘owﬁS #upa( ?ressw( kas 5‘~(—rau l(/\.“'ermo((cula\’\
L'[ ! a) CHsq rers 5454"»‘0(&\— noss§ aw. @oucﬂs Gre QnsSwers
‘ok{%LbF b an& d Stnee molan m«sseg b awd

H u are abectfhe g ¢ %esw
H= (lf Ol Cl‘ H H\—L LD “/vr(f’fo Tt\‘(ttaarwc:’?aaglgt

/ M L nenpo’

A - ¢ and & oun v p

H»A e LDF*O“PO'«' C - E‘Zfa/w wonplar €Ik “}r@s Thes<
%we( CGM éul«k T CL C Q“Q&

C \ / O(»CU/\
SR enlylor COIT ke &949 tnt&fﬁm;;
d) H-—E—E—E—H Therelore, c% [ij(‘ Vq@ar?‘ressu/e"
TR Tt bl
H H H
only, LHF



o Ml of € yn Compeo vl enke Up as CO Clz « Y,
A i
ﬁé Aoss 0 = 1450 Agcg(%@g_t_zfe % s,_ss’?éM - 0.4 €22 g
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27.  Anunknown organic compound contains only C, H, and Cl. When a 1.500 g-sample of
Z:Z' Vs the compound was combusted, 0.3678 g of H2O was formed. In a separate experiment,
7+t all of the chlorine in a 1.000 g-sample of the same unknown compound was reacted by
suitable methods to form 1.950 g of AgCl. Determine the mass percent of
chlorine in the unknown compound. The molar mass of AgCl = 143.35 g/mol.

a) 16.25% Cl b) 23.45% Cl c) 38&2% Cl
[AN/)] of{ H T Cownpoc ‘QWQS up S H 1w 2O
(3d) 48.22% Cl g) 37 84/0 Cl
g
Mmooss = ajﬁ‘% t0f wo [t 202 2¢ H.~ 0.0 %“58 H

(.0 lhu? 4 M( ((—
L% M“ﬁ‘(]o}o”- J“L@ 'V\ CJ(!M-ZL u‘@‘-{- ‘g l-#/lSO \%}?‘\ (7\7{00 lq43(z}/4
% 28.  Anunknown organic compound contains only C, H, and Cl. ena 1.500 g-sample of

E the compound was combusted, 0.3678 g of H,O was formed. In a separate experiment,

T [06.0&2} all of the chlorine in a 1.000 g-sample of the same unknown compound was reacted by

£ 2~ suitable methods to form 1.950 g of AgCl. Determine the empirical formula of the
of tonf % unknown compoung.  mess %eC = 1ee-co- 48.22% <L - 2.343% 4 = 404 LC

H9.0Y (55 Lgos?zw\é/[z(ga 3l C
a) GHCh  B) GFCls @@Hzm HCICL e) Catlstt ) £, [ (L i
11%35 H(lac&‘c = 2 l[“/ﬂ “'/(13(90’ 2 w~ol H‘

) e ur\cn(
C fﬁ;—j 360wl (£ /(360 — IWIC‘Q -(::tmulcu

24 . 9 29. F b01ls ata temper ure very close to the boiling point of one of the followmg
substances. Which substance belgw has a box(hng point 31m11ar to that 0}" {
2924 F=1s ham})dlar ¢ a malar "’L‘lfj ’HD( m@n,bd <l
a) HF b) Cl ¢) Ne d) HCI ﬂm
C om eantAﬂ%&W(ar mas; z‘iv\u ar +o 3% l"""l

will ‘L‘WﬁabP C/esf_+@ st Chotce is FwCuc,[/\
- hosa mo(armass H0Oq M
gi}_-;— 30. A compound composed of eleément X and chlorine has a formula of XClgandis 13.10% X

t’)
o broas W}gg‘;;{,ﬁfgollsgvlgg,:zwergﬂzgf;{ wnd (06.00 430690 «CZ

L from XCA fermle
a) Mo b) Cr c) Xe d S
el X h\wooofl :_,&vx-(f = &g, QOJC‘E&;ZZ\Q % :O.#O?Sékw‘x

My answers for this Chemistry 102 exam should be graded with the ghswersheet
associated with:

o WMasS _[3.10 X _
"]W( ¥ mass = “Cone ’%@‘gﬁ’é—k‘;& 32 O /Iuo’ (’@

a) FoormA b) FoomB «¢) FormC d) FormD e) FormE



