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Which glhhe followmg: compound® is expected to have the highest vapor pressiire at some

temperature, T? diresg &~ € Tle HOV\PQ“‘W‘ CHL, C(_u.;@ ST H—(_( &’L(},

nonpole i MﬂfC‘L“" H—bonl '-[ocwé(/ Lﬁc’v@
CHy b), SiH: ¢) NH; d) HZO e) HF N

[\cuuc_ Lowdox 4@;5,:1(:’/‘5?9;1 -/ﬂr‘(_es S'V\c@ C# L; éb{,es neder A~lesS, c)z‘(mccg.
2. AtSTP, 1.0 L of Na(g) reacts completely with 3.0 L of Fa(g) to p:oduw 2.0Lofa producu,uw{icstMF
as. What is the formula of the product? \ i / [
b constant To Py Yo . chemical eqochon gives valome relabinslips

C NF; b N’) Nok» —f
1c)Ls nl/e (as anl le(-m\ﬁfmg{mf;s (;)w:j_a { TP /U; 3 E) 2 ;ZA./X g
( d) NF) e) NaI's

45!‘ a Ea«[@u_(_ez(z f?qu[?oh,‘f'a(}éf‘apvé{j@b IS Mg ®

3. In the early development of rockets, a common fuel mixture consisted of reacting

h) drazine (N2H4) with dmltlogm te‘uomde (N204), to IDIOdUCe a WQ
el 2 S5O TS
f L c-"j i 32085 ) 2reMab T,
W, 2H 4(l) =3 Nv(g) + 4 H> (g)
oy e [F59 N © y(l“aﬂ)& ?M{ Y f /59 7 N

I' - f‘ "‘ér I 100.0 g of N2Hy an% g of 7\(1% fre 1eacu(:d y tHe above reaction, Wh’lt mass of’
nitrogen can be produced? 1 he molar masses of the reactants and products are: NalHa,
32.05 g/mol; N>04, 92.02 g/mol; 28,02 g/mol; H20, 18.02 /mo]
STMQ b f(‘o vees §W{[L‘: '( C'U/\-Loubl{‘ OV( 2#‘1 /5 Iw(r‘(h,\
a) 160.0 g b) 87.43 ¢ ¢) 53.29 QlOG.ég @Jt lg pS
=

Ll [3“(; Wy Gan e ,Arc uc

4, Consider two 1.0 L containers: container A contains 0.50 mol of Ne(g) at 25°C and
‘ 3T container B contains 0.50 mol of He(g) at 50.°C. Which of the foll()\imo statunents (a-c
Mo 2 is/are true concerning these two containers? Heesd ' s at higher temperadoie, Lo “cs)
‘D‘*LMJAT‘_’—A&S él\v 'fEl /arjcngfauem € J’—lue%c_ Cn e §4hc-< f}ec 3 l,c. <t b [ww?L Cuf) “"M(]
a) The average kinetic energy of the Ne atoms in u_)nté'? ;el A is latger thdn the av eraﬂe
hees Squ er Mmolag mass, ﬁ'ﬁc) LN

kinetic energy of the He atoms in container B. £ b Aol 7‘é~i Jor, He j cz’/
b) The Ne atoms in container A collide with the walls of the COl“lid]l‘leI mal'e frequent[} h
the He atoms in container B. rmore f regoently 5(“«““‘"““ ‘&5 teh
¢) The pressure in container A is larger than the pressure in container B. P = nET
d) All of the above statements (a-c) are true. Condarnev L”; at C\(jkw 4-=MP Kab lar er p
) None of the above statements (a-c) are true. -
L:F‘ig Fos Aﬂ_g‘FQ-LP\"jL"’S{"éP HFE Cau\ﬁl Bcﬁ Se vt {S!LE/:?LCLP est P
éi g_ﬁcag cré aboot the sance s sz;amf prolar nass), S
i nk the following substances in order of increasing boiling point (lowest b01lms:, point to

hwhcs bo1l > point). Lorees o e bwot e Swime #3- £ aul Hcl,

[owlon ‘5 efsteon

P

ﬁ)l[F<L1F<HCl<F7 6;;5;<HC1<HF<L1F ¢) F: < HF < LiF < H€I

,5 745(&:(\ s it has o & ‘Fre:waé( og-}‘ﬁ(’f forces. Retween
d) Fo <HF < HCI < LiF e) HF <F; <« HCI <LiF ; S c o,
&L awdd dce, HL sl o 0 € Sﬁowéer TEmF andd a [’Uj(""f boil g 3 /)&'ul
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6. One 6f the following substances is a solid at 25°C and 1 atm, while the others are
gases at 25°C and 1 atm. Which substance is a solid at 25°C and 1 atm?

a) He b) Ne ¢) Ha d) Cl

7. Anunknown gas has an effusion rate that is 2.0 times faster than that of SO2(g). Which of
the following is the(u‘%nown gas? Let X = Unknowan q a5

SOy 3 + 2 = éHalw_ol

a) H b) He ¢) Hez d) CH e) O +€\£
Ratey _ 4 - /‘W\f : eq My = |6 Hhe vubrowa
- X. = = = .8 ;
ER{“?sc\J_ & L IV\)‘ ) El L M x d gy s /i S CH‘lf

8. A 50.0 mL flask containing N2(g) at 2.50 atm and a 75.0 mL flask containing Ar(g) at 325

torr are connected by a stopcock (see the illustration below). Tveet cach écﬁs sxfias f‘ QU; )
A+ consteuat N+ Iy Eué’(c’ﬁ levew q,)plies ( PV = cowstauT o h,=lrz2Vai

F—(gr Ky e s F;ar Ar: ) ‘
¢ Va L5‘907¥5'0""’) * f Ve 126.0mL
= oo dm = FEO Aot Na(e) Ar(g)
P, = [0 g (g Py =195 dess = Pﬁrr,ﬁm«l
- , 50.0 mL 75.0 mL
Pf\"z,,#mi 70 torr 2.50 atm 325 torr

After the stopcock valve between the two flasks is opened and the gases have time to mix
completely, what is the total pressure inside the entire system? Assume temperature is

-
constant. ?Tor = iD'_UZ + Pﬁ-r = Few. + (95 ,@p‘
@55 torr b) 1120 torr ¢) 526 torr d) 2230 torr ¢) 1470 torr

Fcuyd i . th -OH ﬂi’*&vp Can Ferm the relafiod $+rc‘~¢é'f\3c*wj@ﬂ- _
beukling t nbermcoleco]ar forces. Dimell, ether i peléer bt T detoerde oo L
9. Dima'hyl ether (CH3—O—-CH3) and ethanol (CH;EH,OH) have the safe molecular formula H- beuds

(C2Hs0), but very different physical properties. For example, dimethyl ether has a vapor

pressure of 400 torr at —37.8°C, while ethanol has a vapor pressure of 400 torr at 63.5°C.

Which of the following statements (a-d) about these two compounds is false?

Tha (‘ ._cr?nca.re. CSHtewcér tin é " M‘t h.(:( fhes ¢ . L%ég} l‘ V\A/Pc,‘yfl‘,

1 S ) & k\l
-7 a) Increasing the temperature will increaSé t'iae vapor pressure of olh?1qu1ds.
“Tb) Intermolecular attractive forces are stronger in (liquid) ethanol than in (liquid) dimethyl

ether.
@Tbe normal boiling point of dimethyl ether will be lgféﬁ; than the normal boiling point
of ethanol.

-/( d) The reason that the temperature at which the vapor pressure equals 400 torr is higher for
ethanol (than for dimethyl ether) is that there is relatively strong hydrogen bonding in
ethanol, unlike in dimethyl ether.

e) None of these statements (a-d) is false.
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10.  Consider the foliowmg reaction: wd ¢ Cu ' ' T\
13 7q coa (et 5@::;52‘)(::?‘) j0.9 9 Cv
I3 Cu(s) + SG) > CusS(s)

If the reaction has a 73.0% yield, what mass of copper is needed to obtain an actual yield of
10.0 g of CuzS?

a) 3.99gCu b) 547 g Cu ¢) 7.99g Ch
(109 ¢ cu &) 152 ¢ Cu

_  ro10-10Y = 33 166D
ML O in IOQOO ‘;‘ CCmPCp == [00-00 5@'% IQO(I 3 :; J
11. A compound containing only Zn, O, and P is 50.80% Zn and 16.04% P by mass. What is
the empir 1cal fi r'mu!a of the co

d?

LO. ‘96) w 75 5 miio?édfml %vfau‘{[?‘? = |5 mal &4 b
a) 7m0 E’] (el P %lezOﬂ)} 9 ZnOsP Zn g Po sz
1604 P q;,) 0.57 9wl Plo.5i79" =T me 500
d) Zn3OoP3‘. e ¢n30sP2 ‘ l Zr‘j ?,Og)“'}r
3316 30(:221" = Qons.m 0/@5149 = Yol U é:‘vwffr'm( J g

12.  Which of the following statements is false concerning ideal gases?

~T~ a) Fora mixture of gases, the total pressure is t]} sum of the partial pressures of all th
[«

gases present. Deo[foa's (ccw of Parhel pressore ot Bt
— 9“”‘3
{ b) Atconstant P and n, a plot of volume (L) vs. temperature (ﬁ;)\ls linear. h (c i
S$is CLULH'ES S law v = c,o...,sk.d,("r j wiha YIS A S = -V < e

v ¢), Atconstant V and T, the moles of gas present is mverse[y reiated to tlzf _
pressure of the gas samplu Pv’ _-ART" at consteat \V aunldl) nis

ety relate ress..uﬂe,l
’r d) Atconstant# and T, as the volum of a gas sample increases, the pressure of the gas

decreases. Ro lcsf. lecew CPY= (.6'%5415-"4)

e) At constant P and T, a 2.0 L. sample of Na(g) contains twice the number of molecules
asa 1.0 L sample of SO3(g). Ave q < Aro's Laew. f/ = C@us{'ﬂl‘t‘*(_f\lj‘
SW"E w:*ﬂm*fw-ct «{-—&( volvea <€ l&as +Lu=c~c -{——ﬂ_& R.Upvnhev 07(

A0 lesS of- as {AL‘—F{“C('{S f"‘d EH.
13, How many of the folldwing five compounds are none ectrolytes in water?

B M 3D heewets
@ Télg}é §-Hé%%dce C12H20 wéaﬁ(}nﬁ “_ngs ’chs)

Sc'lu.ldfﬁ Selu
a) 0 (None ar€ nonelectrolytes.) b) 1 2 d) 3 e) 4
L,Q’m. 316‘4“'(2}85 are Ceml\!n‘(‘ Cé’rn,ﬁ&c’u %4 @re ’\CJ‘}‘
ace Cove {eq:f £ vmpPpon sl 5 1‘
au&s PCQ_S ah&lC:L#zz%Lﬂ 0. ave Soluble Yonrc umpcubf;
4 acds LiOH &« ok ;
?gaﬁf}are sHong eleckroly Fes. (hOg 15 astrony et

so k1S & ST(W?&[&QCM? ©
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14.  All the arsenic in 1.22 g of a pesticide was converted to AsO4 by suitable chemical
treatment. All the AsO4>~ was then reacted with Ag” to form AgzAsOy as a precipitate. It

took 50.0 mL of 0.0500 M AgNO; to precipitate all the AsO4>~. Assuming 100% yield,
what is the mass ercent ot As m esticide? ) . _
vt A PR ALAT 46100 = (6 13% A

a) 2.39% As @ ¢) 14 1% As  d) 7.06%As  e) 4.54% As

HF s Q wewk cod Wedk acids on cwi-m({ Aissec)ute
15. You have a 1.0 M solution of aqueous HF. What ions and%-l molecules dg—plesent in this

solution? Lu(:.](-éf Co HF, HT F Gl H‘LO Mc}‘[ecu‘e,S e v

PH) feSect T e [LOW "HF Sotution.

a) Only ons and F~ ions are present.

b) Only HF molecules and H20 molecules are present.

¢) HF molecules, H" ions, F~ ions, and H,O molecules are all present.

d) Only H" ions, F~ ions, and H20 molecules are present.

¢) Only HF molecules are present.

16.  Explosives are usually effective if they produce a large number of gaseous molecules as
products. Nitroglycerin, for example, detonates according to the equation:
i aol nitro —= 1 2oano|l +Cmel + 10nel| + | mol :D'q“‘“"‘(f}‘:j? L
4 C3HsN3Qy S) — 12 COx(g) + 6 N2(g) + 10 H20(g) + O2(g) s
PTDT’ - ’\‘f’ﬁ"T’R
If 0.0400 mol of nitroglycerin explodes in a 10.0 L rigid container, calculate the total
pressure of all gases present assummé the temperature 15 500.°C.,
ATor = ©OHO Owmol I‘u{rp( D s "%L = .90 wu:l Q< ""‘al
2 0.0634atm  b) 106am B TEM AT ™) 21 1am ¢ 5.25 am

. (@ A90 npl OB20e Y F _ ‘
Prey = €228 [De)oml_o 2 C)(?’HQ ,@

17.  Consider the following unbalanced reaction:

HHCie) +[0a(e) —JH:0(e) Ch(e) 1g beleuce& equd‘w A\,

How many grams of Oy are necessary to react completely with 20. mol of HCI?

a) 640 g H;0 @IéOgOz ¢) 320602 d) 260020, e) 1300g 0,

2.0 sl L[ 1192 132.604 0 = (16040 v
thc_( ol @2
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18, Ydafe3A 80’ g sample of aspitin (2 compound conms&g solely of carb011'31ydroge

and oxygen), burn it in excess oxygen, and collect 2.20 g of carbon dioxide and 0.400 g
of water. The molar mass of aspirin is between 160 and 190 g/mol.  What is the mass

percent of oxygen in aS_plr :
Meess t%% @ ‘"@/(;,000 up-n-)‘oo ( 25520 )
—a) 3550 )

b) 23.5% <) 30.0%
d) 16.4% e) 47.0%
F (w0 Q&f?rtn‘Wt Leve Oabé'-‘f"fﬁ C.’ © 094315 fJ H}%QQ 35‘f9j O,
19, You take a 1.00 g sample of aspirin (a compound consisting solely of carbon, hydrogen,

and oxygen), burn it in excess oxygen, and collect 2.20 g of carbon dioxide and 0.400 g
of water. The molar mass of aspirin is between 160 and 190 g/mol. Which of the

following is the molecular formula of aspirin? . g .
o.ecotqC (—}%‘f‘g 04994 M\(./(O © 2213 2.5 %tf'_-qLcT”QOl‘

a) CHsOs5 (] L) CsH 005 = 5
©.044 15 Cx,eoy =0 644 3T me b/ p022(2= 2 »Y =9HK :5*%
d) Cwl?()oa g) CiHials Chgpinee

o 35‘*8( O('[é,“:l()oc) =0. 92&'?.\:-[0/() C’LZI(? ..—l XV __.,HO
J

———e@-{-]g—élf,—ka—g.—ee Meler mass o€ (RO g | ,50Cq H@Oq 18 elso +LLWIeU.(|6r
20. hen 1.00 L of 1.00 M H3POy is reacted with 1.00 L of 1.00 A Ca(OH), what mass of formel @
water 1s produced assu min 100“/ ield)?
p 1 g oyl ) o_(OH)zC‘-‘f) “*é’”ca "+CQSLA‘5’<;) Cé)

o )f-

a)\6.f)0gH2£) b) ? M ¢) 18.0 ¢ IO o2e \ = l@
I A Ho POy Limihis = (00| (24 i (ﬁﬂ“g}% “&’:7)“" %O‘jfz.- N\

0 gThO e) 54 0 ¢TI0
R L P I athCa.{oﬂ) é‘Mcl l";,O goz 3 O HZD/)
I‘F Ca_ce'&-l))_l ‘[- é ‘zQOL( - el Ca (W)Xf_ml Ma: Sét )

Cec (OY), 15 (aw{,-ﬁrg awl 36.0<4.0 can he P rok weﬂ@

21. A binary compound is-€omposed of an unknown element X and hydrogen. The compound
has three times as many H atoms as X atoms in the molecular formula and is 80.0%

mass. Which of the follo%ng:, couid be the ele ent Xr? ¢
. " - O ¢ M\ __.,_, 1 ’ Mo
: TBOC ?‘ BH . e‘)—( He L5

Mmoler rmasg X = : = lz { ® b e K he$4 C{‘\t) e.
AT (jlmll Oeibeu (s (
22.  What volume of a 0.300 M CaCl, solution is needed to prepare 240. mL of'a 0.100 M CI” b
€,50

solution? CQCOLCQ f} CQZA‘ Ca.?\ ¢« 21 CQc,) ecic:”ff C'LSS SCfZ:'dm& <

@ 40.0 mL b) 80.0 mL ¢) 120. mL in Soluofie

d) 240. mL e) 480. lnL__/((JE | L Call, 3_ ~-QO0oo L

OO 0
V(E’[Utk_a -O. 6L (Q 3001«.;‘0’.\(.0; \)
£ yo.0ml
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23.  The five most abundant gases in a sample of air are Na, O, Ar CO», and Ne. Consider five
separate 2.5 L samples of each individual gas at 352 K and 6.25 atm. Which gas sample
Wolu}gﬁ,b??_vil i ll?ea“u‘ﬂ(s is (O, Since CO2 hes He [(e(“c)c's"f‘

a) No c) Ar d) O e) Ne
maoler niess, 1 wi heve the ctoigest Lb Lorces cndl e r‘jcasf
Sizerif Wil evial ¢ neost £rén r@e/ s hebavior:
24.  Consider the following balanced equation between gas X to 10 n ;:as()i
Since mess in Censerved T e Cheaicel 10, He ks

Y l( L;Q_ Cg}ng{av‘f){(g%% (ggc‘-d\e‘« CcCery, ‘PLL h?j CLun.jf__ (s
Lo (e ¢ Gees f(,ft’a_jc-s é;c.“'vf o 2.

Equal moles of X are placed in two sepe'f-i)ﬁte containers. One container is rigid so the

volume cannot change; the other container is flexible (like a balloon) so the volume PV= ART

changes in order to keep the internal pressure equal to the external pressure. The above

reaction is run in each container. Which of the following is true concerning the pressure

and density of the gas inside each container as reactants are converted to products?

Assume a constant external pressure and assume a constant temperatu:

21 47 Centei wer (,VL (€ C-C-'\-S"‘\H‘f'} £ as aples Jeciews € PC ecfcese

@ Rigid container:  Pressure decreases, density is constant; “w.& W%S*‘w‘{-
Flexible container: Pressure is constant, density increases. @;vs 115 Cowstet)

b) Rigid container:  Pressure is constant, density is constant; Flg rhile cowteiver:
Flexible container: Pressure is constant, density increases. Tl -ess—\,\:? wo ll bf_%
¢) Rigid container:  Pressure decreases, density increases; s ta C’fwl to
Flexible container: Pressure increases, density is constant. tcona f're-"-‘w ‘13 s
d) Rigid container:  Pressure is constant, density is constant; Mol of s ‘;fcrec-svt
Flexible contamel Pressure decreases, density | is constant. +\/£’l"::s\‘ ¢ 'L__‘.‘_‘_"-‘—"'-'-_’_____\

o [a-elb Prosss e Covstunts I~ ?n(.reifig/‘

Sinc € heuss

Mu‘_ft %
‘rqu (-—\)L ' w: ¢ S&vl MasS | m:wl(er V'»'lu»‘_ﬂ.
Fecrnoy) ch;co cag) = fef (Cog), b F RO
Consider the iollowmg, in oxmdi on r the ext tw uestions. (
TF Fefoy € 200, ( Tromsllecve 3(‘% e COJW = 000 el fe(e2);
t “Whel{‘éeoom of 0.10 M Fe(NOy); is mixed #ifh 350.0 L. o¢

0 M KoCO
T# ptecspltqte forms. 01O mol g O3 Lme| Fe,(Lo;)) o, ((O2
Bece nlncting § @edaok e o] £2CP3) ¢ O@gj*“"l Fea ™23/
25. H ' mol t f I e i )
ow many moles of precipitate can form in this reaction {LZCwB\S Can @“’M_

#2,(.‘93 1s h W\—t"l'i Tl A @@CQ? 3‘\:\4)( C'{: -
a) 0.0050 mol b) 9.013 mol ¢) 0.010mol  (Cd) 0.0083 mol> e) 0.020 mol

-~ 3 O .10 mol Fetned) rimel Fex 2
Tuanden e 0,100l (I IS BT - 0,020

26. Calculate the, concentration of Fe’” ions in the final solution after prcupltaie formation is

complete. 010 ol 83 )C,mm Fe (e, )3 o
2+ reacked, | © ASeoL [l 2wl p,zcol M;g 335 = Q- d(ﬂlsw:H:f

Mele 0.0074 M b) 0.022 M ¢) 0.028 M reacted
excess Fedt= @.0200 = ©.016F = ©.0333 m Fe?fua execess
d) 0.0086 M e) 0.00 M

3t

P T P /"A\_
e - wc’,uu.::,,) hf\?t = — 0? M A
i\cc’ l*ms' 9‘1-1 50 L. Q//
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27. If you dissolve 0.0200 mol of barium hydroxide in enough water to make 250. mL of

solution, what volume of 0.100 M hydrochloric acid is required to react completely with
the barium hydroxide?

a) 100. mL b) 200. mL ¢) 300. mL

) 400. mL e) 500. mL

P =T acf consten F TP the molernass o
28. _Anunknown gas has an cmpmcal formula of CH2. The dénsity of the unknown gas is 2.19
W < 12¢2(1) tmes greater than the density of Ox(g) at the same temperature and pressure. Which of the
l_

&

isffollowing is the molecular formula ofthe unknown
& 4,5(;; 1g Livet {g,f);a ortiexecl + gﬁLcQ-%S “" LT'ﬁJL U’"‘"'L“"“/“
. &) CHy

a) CHa b) C:Ha ¢) CsHe d) CiHsg
@S kst have aaolev e SS ""ﬂu{" i, S ) Tres hewst
cin Qe molac mess = 119(32€0) = Fo. ¢ 255(CH )y Cb”io

29. Real gases go not always obey the ideal gas equation, PV nRT. Under which of th
following conditions will a gas behave most ideally?

a) P=10atm, T=273K gCLS ge\wz veS M&sﬁ ‘lgf&w(i}(}

b P=050am T=200K @t Aich Femperalores a

@P=g.{5}0 atm, T =400 K [oce Nressures: Auswer ¢ ;)MS
dy P=2.0atm, T =400 K .
e) P=2.0 atm, T = 200 K Hoe k% 7‘“"-’"_T acdl lowest

30. ?&._0 mL of O.SOBM[Pb(Noa)z is added to four separate beakers containing:
pnSolob ity foles £
BeakerI:  50.0 L of 0.25 M NaCl PbCe, < e s
Beaker II: ~ 50.0 mL of 0.25 M NaOH P b(® H), $) _terms
Beaker [I:  50.0 mL of 0.25 M NasPOs Pyl P92 Ferms
Beaker IV: 50.0 mL of 0.25 M NaxSOyq4 PhSQyC-S\ 4.*»\5

After addition of the Pb(NO3)2 solution. in how many of the beakers mli a pleupnalaﬁp (/
i ’ )
()KEHWJI( '7/8}”\ tLpf‘CCIP«"Lq,‘l"& when Pb (GL (S e

a) 0 (none) b) 1 c) 2 d) 3 e) 4 (all)



