: ) HE']_ Deda [« f{_ca,},
Fo A 27‘ Bu( N“ﬁsjz teq) ifll"\/’u?) ir)éf’c,cqj‘) > B&%CD&,)ZLS} Fo€6 e MO (o)

1 CHEMISTRQJI%; el WG wrOpfeskiar pansh,
C "l - L : i S -3 ) "By ) o a
HOUR EXAM 1l = Ba 2 My *‘“flgﬂ‘s( PCo)cs) 15 Page |
—€ tf4 (€l ContiCen.
For the next two questions, consider the reaction between 150.0 mL of 0.300 M Ba(NOs); with
120.0 mL of 0.300 M Na3PO4. Assume the reaction has 100% ield. _
(( !5( (_"L_( Q—,'_;ALL_,‘.."EF-_'L) = % “/'({ L}(‘ "l'\m’-"' K‘ (’l{- J)‘ = (O LY e L‘Jfrﬂ“ ,‘:; < ¢ [(‘ (f( s A )
5 I Which ions are present in solution after the reaction has gone to completion? 1@pmel I t
’(/ 2 W IZCC’LLC__Q‘:L:.;J = &b 3o el N {)CL, =0.036 wcl f'ﬁé‘f‘f“f‘ ¢ [EBRel R
a) There are no iohs in solution after completion.
Let Re? au¥ IﬁCO(,S_ recetf - &
b) Ba’*, NO;-, Na’, and PO4>~ ions are all present after completion. e
3R+ 2R —P AYCARY
¢) Only Ba®*, NOs~, and Na" ions present after completion.T ¢, e ©€3%C -—
¢ =D €450 —¢ .0FC te.elsY

d) Only NO3;~ and Na" ions are present after completion. A X ©.coLO O .el50ud

'Only NO;~, Na*, and PO4’ ions are present after completion ) - )
E-?’* is fiw ‘F\vg, and @ -Ol50 tue| Ig&s(m‘{)zcb) o ruws.
PO 1ews aqxte in c‘:xcfs.s.a%ms& resed (o ( bhe ‘g

244 2. How rr?any moles of precipltaie form after the re has gone'to completion?
a) 0.0450 mol b) 0.0300mol ¢) 0.0360mol

.0150 mol e) 0.0180 mol

5 I 5 3. Consider a substance that has a high vapor pressure. Which of the following is not
characteristic of a substance with a high vapor pressure? _ ‘ .
B oslocse il o ol e g sty €ovcey it] heve oo
: \ﬁ You or Presscere, Also a sobsfance e « i7(*\ ! i bad i)
@ The su_lz,s anct 1s an'ionic compound. ~———_"e AN (i e pefe CusW/ o po Pressul C-
& . . .
Fewe ferces avetle ‘S+m"§ey‘( S jenic CG?mf‘crquS heve ver 76%' vepoi™
’TB) The temperature of the substance is relatively high. é‘ p ress urel,

T c) The substance is a small, nonpolar covalent compound. wil heve cweak | viterindlecsden,
forces( e}nf-a_s mall LD feres),
d) The substance has a relatively small value for the enthalpy of vaporization (AHvap).

TF Las Cnnel! ﬁHURA’*{\ClS waah\tn‘*frma[c_cU[&r e rceS.

[(0 4. Consider a strong acid solution. When lead nitrate is added to some of the strong acid
solution, a precipitate forms. In a second experiment, 50.0 mL of the strong acid solution
]3 25 requires 201.5 mL of 1.00 M KOH for complete reaction. If the 50.0 mL of strong acid
solution contains 16.3 g of the strong acid, which of the following is the identity of the
strong acid? H Y+ Kot — HZO Z.Q) + E X(Cg?\ e all wuswers (hf ¢
aa
a) HF b) HCI

. HBr
(o _ 26 . |.©& el KQL() ineel HX = i -
moé)sH[i}X ® 151_(3) -y (lmaf kﬁﬂa‘) O. 2015 nol HX

: - (b3 H x e /
M@[@r meass tx= m g@.?\?/mc/

HRr LW’LS e n~oler mass G/ £o.9 jfma[r
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C_ D HOUR EXAM 11 A,Jf- it p@,\fn_{cc'\:-'-f} \__\LJ Stauce s &> Page

. SR\ bhos L&nck u(}ki‘s;{k-'-wf_l:ch ferceS. Sinex 54 a

g 5. Which of the follow:n% statements best explains Why HCI has a higher boiling point than._
IL Gl Gl H’\ - iia v 8 1 ’H« Wk PoeCle 1 Pty A' wn ke L L

> heve Sin .f»_.#;,f reast. [ D ferces | N
U) HCl and Ar have sirhilar stréngth London dispersion forces, but HCI has additional

dipole forces that Ar does not possess.

-

3y
o -

b) HCI and Ar have similar strength London dispersion forces, but HCI has additional
ionic forces that Ar does not possess.

¢) HCl and Ar have similar strength London dispersion forces, but HCI has additional
hydrogen bonding forces that Ar does not possess.

d) HCI has stronger London dispersion forces than Ar.

e) HCl is a strong electrolyte but Ar is not. ™
| 3 g 2 e
@i“iﬁ‘zm\ ragles K"‘ =~ ©.l© GG‘L[Qﬁﬁ w\a\&;(@g

S = TS mel K
b KO3

6. Consider 100.0 mL of a 0.875 M KzClO3 solutiLcTn_gitting in an uncovered beaker. Some

23 |4 water from the solution evaporates. After several days, you determine the K*

concentration in the remaining solution to be 2.334 M. What volume of water

evaporated from the original solution?

Onle cuoter Lo reaneved, so moles of &F K& ot CLmAj €.

a) 100.0 mL b) 80.0mL c) 75.0mL

: lt’S k{— i Q\\"av = haoleg K+ @.‘(Ler € ug f’OG‘u‘L‘]Obi- [_et X =
25.0 mL e) 10.0mL \ Wolon of Final Solutlo winl)

@.T“Suna\ Kt = X( 253\1:"—5’1}54 <ol VFU};)(-=()O;' soL. m
wieter e reted = 06 0l 1uihell iwel (250 LH,0
it 3 7. Consider the ‘f‘é;ft?oflxof 4.60 glof sodium metal \\{Nﬁill xcesZ%‘xe;fg:ilf ﬁlf‘g@rm Nazﬁpuo a gmjr-w “p

20 mass = 61.98 g/mol). The actual yield of the reaction is 5.88 g of Na;O. What is the
24 percent yield of the reaction? 2. f\jo(S) + S, Q) = I\}QZOCS)

a) 94.8% b)

-er 4 [ af%_s,goo (el Mo, © A [30)247'4%
Heo e red = 4.bo M. (5> = : ) Sl A, O
d) 36 4% d «( "-5‘??@1 Z et Ve N/ M6 é»-205 2

e siel >_Z-L——a‘: A xtec = 5%89 o £ ay, N
Lf 8. A 0.10 M Ba(NO3). solution is added to fourseparate beakers: our beakers contain

0.10 M NaS0s4, 0.10 M K2COs, 0.10 M NH4Cl, and 0.10 M RbOH. In how many of the

(o0

2512 | four beakers did a precipitate form? -
Bt +502 7 BaSOucs) | BT 4 (O] > R.(OL5)
a) 0 (none) b) 1 ( c) ? ) d) 3

e) 4 (A precipitate will form in all four beakers). .
M@ [J“fg_f\c#\tev\ PELA @ch:“ betwean QCQCM@J)lQ,,& ,U#?(e
andl? Be(roey), and PhoH. so two precigifates

PERNA !@rw\ {_Ba_sgk,(sl Skl RaC@BCS) .
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9. Consider the following four substances: Hf’ i Lo ru H bew {( T T has

o +he i\: b/\ H ‘f
(@F ke, G ] r '

7

;A\,-,L\hr}b] I"k._\,. S“VL\‘CILP arele v 5\..( i ['i‘-bl 3 b {(.:p,
How any of these substances ave a boi ing point that is/are hlgher than the boiling

point for HBr? bﬁV“PVt?‘f-b\ Lowsen K Sf\(n;.cu\ :’—'t,mrs Lu“t /{-Q LS

a) 0 (none) b) 1 d) 3 '
fC(Cir SO ng L\as CLLL{( 4»,&% ]fg ¢ é/‘tt‘.& SO H@f‘l%

4 (All of the substances have a higher boiling point than

o hidher hp thaw (&, So HF an}fIvuJ( beve <

) I\t ghe A b E—Q‘.ﬁ “A re > lcfém &
(8) 2 10.  Air bzgs are actwate when a si\trg impact caugés a steel%all to compress a spring and
7 | 5 electronically ignite a detonator cap. This causes sodium azide (NaN3) to decompose
explosively according to the following equation: ﬂ, P \/ [ .coeatm( ;g,@(_)

T~ ©.0%206(233¢)
Ay = 3025 neples g

What mass of NaN3(s) must be reacted to inflate an air bag 7001 at STP assummg

100% yield? Z el WV . (—Q\
R G ey (22 Nm) ACTID,
C

75

2NaN3(s) — 2Na(s) + 3 Naxp)

a) 203 g b) 43.8¢ 75.0¢g
d) 304¢g —e) 135¢g
\ J 11. Which of the following net ionic equations will not occur?

A‘Hlla solub; l.' ‘{*} roleg Lo

See !\F{;’LI%FQLQM_{?CQ
fl" €CIP¢“Q{‘€ cunll (o- o

ﬂ(l are Line Except

3 w oba) Ag'(aq) + Cl(aqg) — AgCl(s) ek
okb) Hg*(aq) + SO(aq) — HgaSO4(s)
olbc) Fe*'(aq) + OH (aq) — Fe(OH)(s)

2+ 2- b

otd) Mn**(aq) + CrO4(aq) MnCrOa(s) Lo Co o, e Compicn :?
@ Coa) + THag) — 'Cobis) Wil ot Form as Holl

&%{ui‘érﬂﬂ [0'3' Role 3 o Hhe golobi ['43fui‘?5-

{ r 20 12. A sample of gas containing 0.50 moles of Kr at 25°C exerts a pressure 0.75 atm. More Kr
gas is added to the rigid container and the temperature is increased to 50.°C. The

L{ 7‘ resulting pressure is 2.5 atm. How many moles of Kr were added to the rigid container?
a) 0.83 moles b) 0.33 moles ¢) 1.5 moles
; 1.0 mole e) 0.50 moles
v hy ) ’ 2.5 aten) cten 2‘3‘8& [{5‘_{&0\
L H e ___2’ ,l V 2 ) ’\24 ﬂ;( [ ”"‘7) ©. SD“‘Z .35 4 3‘3 k‘

n, T “;lz. f
Noles [Lr archaQ: sy — o050 = oY F.Owil adled D
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P CHBAISTRY 102
I—iqmFXAM ”b Ceegi "‘w“"&) w*” ‘ézf’) age Ty = (309 H
/ § “Nege 2 m[fu Aol \i ‘ .
l, E / Hllﬁ' ( M“"{“’:} i~ P(ir"‘b-

: 5___ ]3§' Consider the followmg unba?nced e datro’n
- q
e i | & D, A A 73 rmo| Hz \ :’/ £ "M { ;[
5 3 : el o - Ay
& Mo+ e S DNy i i e ki ¥perke
"bch T (‘,l[ 4§ O Aa c,lH { S ”: a8 \‘ t & \} f

In A \\ hlch of the following cases (a-d) is/are mtrogen the limiting reactant?
'a}/ I}eactmg 2.0 moles of N2 with 5.0 moles of Ha.

tﬁ) eacting 60.0 g of N> with 10.0 g Ha.

t\\'

c) Reacting 3. 0 moles of N2 w1th 3 0 moles of Ha. {e}{u eud with
15@63 o eibe ’(l(* Otbg Nz ) 5‘{&3“2 P
(' ) Reacting 50 0g of?\l vt 6'6‘ vl Hy . (
'Siney toeheve EO. GJ‘J pf”}?é@‘,“{'} 1,5(«!—-«.*{-Ma,1npz
e) Nitrogen is limiting in at least two of the above cases(a-d). ———
%

Mss H NT-T C‘('r& uvwfﬂuuo( j© ©.0O — 5(,_, 14 L 2.?5?3(:) -8. Zs}ad

Iy é 14.  The compound adrenaline contains 56.79% C, 28.37% O, and 8.28% N by mass, with 656 J
hydrogen the remaining element in the compound. What is the empirical formula of

i1l
il 533“315“9 el = 44329 vl ([0.57) wel ## 28 sl

3 \
g?ﬁézéﬂs%z?iﬁgéb 6.5 08wl Hh 5l wol = 101 rEZH
d) 6H502N

2% g?ﬁo(Je oo - “:HS mol Ofpsql = 3 o e ‘r-‘c«_\
g | = I W{ o Mrn 1‘\0‘1(}‘6"
$.2Q¢ =75, 57“«;[}(//0511 2
ls ' 15.  Consid the ofigW gg four substances s~ u:lcc#
20T C-¢ C-H he S s = aoct l5k
CH“CHy-CHy-CH.-CHE ¢ A, CH;-0-CIE, ™ < St
so whi seé&?fh i thf' < poler fﬂ (/; i owaf
How many ISFiheké substances only exhibit London d15pers1on forces (LD )"@

Mé Cﬂ &5 Lu LbF
00 s \Mfutfa) 5ok ey i

CoOmPoous’s ar wm/)o[@r except for O*ct-f T g
€) 4 (All'four of these substances’only exhibit London dispersion forces )

wm,nemaQ bees fd'(ar C-© bowlls cubiicl e84 ‘f‘ajt’\ca‘”’"

‘/—ﬁ,ﬁéﬂ ~0~C,H Holecole a[(:z
[b 16. Some argon gas is collected over Swater. The wet gas occupies 2.0 L at 60.°C and 783
torr. If the 2.0 L of wet gas contains 0.0144 moles of water, what is the partial pregsure

21 5 Ar in the 2.0 L of wet gas at 60.°C? - O. clw%mdﬂzoc‘g’egz-ob)(glgk- —0J967 &
Haow ™ 2.0 L = o

b) 150. torr ¢) 715 torr

d) 762 tor e) 300. torr
Py =0t UTahn FeSE = 149,53 Forr

2 ledm
Pror = Phet PH;O/ Re = Pror™ 6&;’- 783 483
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2] 17.  Glutamic acid, one of the 20 naturally occurrlng amino acids, Fllagaéﬂ%‘*ol’é ular formula of

CsHoO4N. A 0.250 g-sample of glutamic acid (molar mass = 147.1 g/mol) dissolved in

75.0 mL of solution requires 17.0 mL of 0.100 M Ca(OH); to react completely with all of

the acid. Which of the following is the best formula for glutamic acid? i
Moles gludami c ad j &= O 15?\9 ( exal ) ©.06 | o nel ﬁ[u4¢m‘=f~ acd

a) MHCsI;Ifijx:N O HaCsH704 HHGY ) HiCsHON
il — 0003y _ (
wictmt GoCt —/—‘_LL"’ i [ Cvne h l weecs € q‘{ I OM
O Hlfon =t T STIEEHEN ; Fre= halo 1v

Mmoles © H™ _ _X_ ~ (,_,1u-}cum¢ Gt & c CLL /d,,.mlac dcw'(
meles Hofy ] B ,X:'g‘w\ =(Hz,C5 l:j;@c{/\/ )

1 _f S [ e
For the next two questions, con51der the reaction between 20.00 0gof
02(g) by the following unbalanced equation:

ANHyg) + Z0sg) —»2NO(g) + 3H:0(e)
Molar mass: 17.03 32.00 30.01 18.02 g/mol

FFady (el WHz |/ 222lNO R0, 01g 5244 MO ceeld
i [--\.-_4,..\ - 0. Og NH} mﬂxzmﬂlkﬁb mj é (j P
(

[% 2118 What mass of N

(5 (4 T £ 02 Jinait 1ké)
a) 304;%003(91(%0\ b) 33.76 '),\ 30.0lg \c) 35@;? peed um(
8 4237 32co 43_?3m.£l &1401 NO

S‘uce C?_ reuc*\-c& VG(/L*’—C’-S (_:i\,.,a[le,;‘{’ C‘"‘w_ﬁuu“ #PPOOU(‘{ C.e ]

ial [”‘m—lm G & (3 &J(/ Cavfeorine
l i 23 19, What massa%f excess reactant rem?ms after the regé{c:n has gone to completion?

e NAGSS | ) " lnwi©z\/2znel WH3Yf [F.03¢ - s A
1 |# 4 Vactel = 4500, 0, J : )(WB 19,16 ,()4 redted

g) can form assunfr{ng 100% yield?

a) 0.84g 6 11 g2 e zswm&)
€ ;'Ee%%t'[‘l; = 20 OCJ;L:HS}M.\(Ml I‘f éj ij rG‘AcL( o. 5"(:.]()4'“("‘{655

C Q,( P@g) = faled uu.., kos{f}},
Z,@az—’i 20. Calcium phosﬁf'late is an insoluble ionic compound at is the mass percent of calcium

in calcium phosphate? _ ‘
5 3(4o.08) + 209D +8([(.e0) = 210.[¥ /%\, rele ¢ m;-&,Cc{j(POY),_

a) 21.96% b) 29 68% 05%) ) 38.76%
> S T CCL = Mass Cc o’ 3(‘-{ |
@ —— xe? ) «.
d) 45.77% hsss C “55’)3#% 2l 32.76%% Ce

—

A"{" Ct?w.s*la ‘f’Té—-P \/ Y. _gC) [(joblcu/i.(.fa( e?UC“i[@L\ Ca::l/fg ‘MIC_

Z' sk 21. At STP, 1.0 L of Clz(g) reacts completely with 5.0 L of F2(g) to produce C¥s(g). What
volume of CIFs (g) is produced in this reaction at STP? 4

%L%[/ 7@5 ho / alSe givY voluwe raries.
a) 0L o) Y0L d) 5.0L ¢) 6.0L

100, + SF = 202F | |
F,*om_ E&&\aucﬁg\ rC’Cu."F‘lo'q | of (-0 re,u{g w:-pc_ 9‘,‘“9 EL 0"1(4?2

f)/\a&uc{ @9 ‘t((.Q %4
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[mel f'f;é Li».:;,'

M‘:JHM. Cc9ffl( i-(i(\- L9 Ll Hz LSC.Z LMIHgC Lf% 9268') H
22, Caproic acid has an odor that is often aqsouated witl dirty soc s,hfl composed of CTH,

and O. A 20.00 g-sample of caproic acid reacts with 44.08 ¢ of O> to produce 45.46 ¢ n*"
CO2 and some H,O. What is the mass percent of hydrogen in caproic acid? Hint: Mass

is conserved in a chemical reaction.
O W
Mess g H = (205 <yrt /20000 Capusic u,d)a\b‘ 6.4 3

a) 7.25%H Cb)_o‘i%(%\gt\_& imo‘gj(,?jz_i_ﬁ) !211’5(_,

MGSs (. in C(APnuC (—c(:y( = ‘fs ‘f‘ég 73(y Ifqu-{ jmi[cc‘l

d) 521%H 5 5 [
Mass © |'mCan‘vic.aC,‘.cﬁ= %‘e.oj--;z.og-?{ji‘]‘lz.‘”j( = D . j )

22 |10 23. Caproic acid has an odor that is often associated with dirty socks; it is composed of C, H,
and O. A 20.00 g-sample of caproic acid reacts with 44.08 g of O to produce 45. 46 g of

512 CO; and some H20. What is the empirical formula of caproic acid? Hint:
conserved ina chemlcal reaction. ) i .
[2.4] C( = [©33 Mo\(_/o-g“fq = 3l €. C I"‘ ) { S ‘U(

lzele) ~ :
a) C2H4O, I b) C4H:0 ¢) C2HeOs euﬁ_,ﬁ\ru‘cql *ﬁ:rma'q.-

20%3 H(i{‘—;%—% = 2066 wol #]0.399 = bnad #
(a) CéH_@ e) C2H302

5.5150 ( ,:‘;‘f) o3 wd0/@©.394 = |0

2. H 24, Consider the following four statements (I-IV) regarding real gases:
[ (0 ; "\'h,{}. Gases behave most ideally at high temperatures and low pressures.
’Y ‘U&II. Real gas molecules have a volume and do exert intermolecular forces.

'/((V {III. In the van der Waals gas equation, a term is added to the measured pressure to
correct for the intermolecular forces exerted by a real gas.

"r vV In the van der Waals gas equation, the “b” constant in the equation helps correct
for the volum,ejtaken up by the gas particles themselves.

(V=nb) =nR T

How many of the above four statements (I-IV) is/are true? Hint: refer to the van der
Waals gas equation on the constants page. A(l sdatemedS dre Jrve,

a) 0 (none) b) 1 c) 2 d) 3

/‘_\_\S
@II of the statements (I-IV) are true].

25 [Z 25, Which of the following 1.0 M solutions is the worst conductor of electrmlty'?
r.}« ‘l‘ gfuu,_ lewc U'-icg wad acd) % le.ct Comfa.ugid Qh GLC.((
S‘?ﬂ 9[@‘}&3‘ ‘it WEGLQ?C'TO‘- 'i' € C) C ejgl—é -cC:‘“ 0{3'+€
Séd)‘;[ {_fnl(. Cevm u%(éovuLc‘*-ﬂ
Lo ‘:,ldc ro 2*15 g~\—rc-¢aetec~fral 9 s i o( c_(ec‘(rla 'L J

' ol tion it no Tous 754@1 torst Con
:réf:s ag«u?l;( be '-J'Q:a Soltion. of CHSOH a r\one'ec‘ﬁrolb}e,
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o rete ©; ﬁms jic\th(J-J e e (% + C,-Q.s‘é/
d: 2 26.  Over a ten minute period, 0.32 moles of oxygen gas effuses from a container. How many
2 24 moles of methane (CHa4) gas will effuse from the same container in 10 minutes?

e s —

a) 0.64 moles b)) 0.32 mole

_é""!{!ﬁ o’ /7[

. 51/1(‘_: iﬂ.uhj
Z 27 Which of the following gas samples (a-d) has the same avera%e kinetic engrgy as nitrogen

gas at 232 K? H e < ot 2324 wil Sebg Guerag €
2 s me tcj:’bxtf) g AT }ET)
a) Oa(g)at 200 by _Ar(g) at —41°C ¢ % e(g) at 41 d) COx(g)at 200 K

~H[% 3 DTR-4] =235 £
e) None of these gases have the same avera e kinetic energy as Na(g) at 232 K.
) g gy (®) ‘c‘ . S 2K,

Ar(q) act Y[ °C (232 {L) es +he Sane avtrace EE as R, € d
7%}‘ E‘m\!«t.i%m Hoe Lister e ave m?‘; Ve loc. ‘Iﬁaswf!er Heqes fcm[tclwr
ich of the following gas samples has the fastest average velocity 2este - dverag veiou j'j

P A
moles  d) 0.lomoles & U-b mol
.—-L} L 3 < _J\\ ole ) {
A &\]"‘) NM[LHW{/ ‘pL-f—L,_;. I lt Wiy &‘)

Ve foel YOG inef 20 gfena)
a) 8z(g) at 200 K b) Ar(g)at—41°C ( ©) )Ne(g) at 41°C

e glmal 28 gfue|
d) COx(g)at 200K e) Na(g)at 232 K 4 Lc.i Swuww
N€ce) ras e S wasllest "wiﬁ;g‘ Marss, o oHhoe il Gouses « s also at

“f’ew\P e woul&kw(fosfes(”aue ebefoc The *i) 5‘“‘;9!&,“{3 5o Me
29 |24 29 Consider {he reaction between 100.0 mL of 0. 200 MKOH7and 100.0 mL of 0.20 bz st
Mg(NO3),. Calculate the concentration of Mg?* ions in solution after the reaction has avercy ve oc,

Zq 27 gone to completion. ¢.leo L(.‘sz—J ©.0290 nol Lol +Q@¢00mol Mjcbb
Let MJZ‘f‘(@.Olwkab) reacd with efl™ (0-02uoles) 4o forn M < (_H) (s)
) 0M 0.00500 M_== ™ ©) O0T00IT (3
e M + zeH-i 3; )
C .02 kol 6.0 lug
W E?ISOQﬂigwwo\Mc, |p\(9‘:,[g;) Ay C-eelng =602 me -Hf)QIIMD’
5 p.ecolio. loo\__ ©L0SoM P ©.0 (o] O ¢.0lne)

3@ 3 30.  Consider two steel containers with the same volume and at the same temperature. You
2 have 25 g of Ar(g) in one of the tanks producing a pressure of 1.0 atm. In the other tank,
3( you have 20. g of a gas which produces a pressure of 2.0 atm. Which of the following
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1 I should be graded with the answer sheet

3.

associated with:

a) Form A b) Form B ¢) Form C d) Form D e) FormE .



