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HOUR EXAM 11

x Complete a Lewis structure for the following organic compound:
fFotlen tie e qyanie

i

r‘,k_fgs 4 e couce ¢f
’r/\C/ ) ;(':)\H éuf‘(’cx a_ [euig {’{i‘u(_"{w'(v
\%: ‘O L Lr'&lﬁefa‘,*cuj
)Q““ (_/(Lul) -+ +r\"ﬂ wal fn["‘m
=N | = c’Cme‘I( ((2e* Lm‘ "‘j )
' J‘L‘{ Coﬁth et o s c,zrc{({
Q C¥ N e&ems awreé .Saﬁ L?Lf A).%ac € Sp k&Lr-o\i&roC ‘TQ

How many C and N atoms in this organic compound are sp® hybridized?

C ¢ I afows wet CH"C{E!(
a) S b) 6 9 7 all exh: b ]LILCMM&:Z

eonetre ((OF boxd axs
@ ) P SZ g gre SF% nd

| Sphobeds
2. Consider the fodowing Lewis structuge L . og tg
isefh“i“\ | KSP X e

$e‘ﬁ \*I —— O
H iy M1 ——C=C—¢

Which of the following statements is false concerning the bondn:&r in this compound?

[mp'( La’wcg C@n.’wﬁ“/b [ T o+ 2T 6
T a) Thereare 2 pi () bonds i m this 1 o[e:ﬁ

- Cveré/ﬂ u,Q Lag U" £9
( b) There ar€4 sigma (o) bonds in this molecule

’r ¢) In the H-C sigma (o) bond, a 1s orbital from hydl ogen overlaps w1th an sp hybpd
orbital from carbon to form the sigma bond. Yhe rhews oy Ha e fl b
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/[—d) In the C-0O sigma (o) bond, an sp hybid orbital fidm carbon aps with an
hybrid orbital from oxygen to form the sigma bond. e 62(3 Cn c"& b ‘J_S
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@ In the triple bowd, three uni bridized p atomicYrbi a!s from each ¢ boné; verlap to

. form the three bonds between the two carbons.
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3 I'wo valid resonance structures can be drawn for suliur dioxide. SO2. Which of the
following five statements 1s true regarding the SO> molecule?
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4. A chemist finds a bottle 0T solid pellets labeled “strong base”. She weighs out exactly
100.0 g of the strong base and reacts it with 5.00 M HCL. It takes 500.0 mL of the HCl to
react completely with the strong base. Which of the following is the formula for the

strong base? Mol o™ = @5909[_(5““”{“(?)(“‘“9‘{) = 25 © me moH
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d) RbOH e) Ba(OH) Ne© i+
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3 In your Chem 103 labmalmy you ﬁnd a m?»ste% aqueous solution on the shelf. jhe sei B, colt)
solution may contain one or more of the following cations: Ni**, Ag®, Ca**, Mn**, In 2’
order to determine the contents you add the following solutions: addition of excess
aqueous hydrochloric acid causes a precipitate to form. The precipitate 1s removed, and
excess aqueous potassium sulfate is added and another precipitate forms. The precipitate
is removed, and aqueous sodium hydroxide is added to the solution; no precipitate forms
upon addition of aqueous sodium hydroxide. Which ion/ions were present in the original

mystery solution?

a) Ag'only b) Ni** and Ca** ¢) Ni*"and Mn**

qu and Ca*’ e) NiF',Ag", 33“, and Mn** are all present. (Al i 5 +he
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0. atfeine consists of carbon, hydrogen. oxy Lﬁ."el‘n’, MISheh “AVEEH 1920 ) g of caffeined
5 burned in an excess of oxygen. 0.3482 g of carbon dioxide, 0.0891 g ol water, and
some ﬂitn’wm gas are formed. From the nitrogen gas produced, it was determined that
l.d“t‘ll]L is 28. 84‘ Yo mlm;_c‘n b\ mass. W hal 1S the mass percent of hydrogen in CdHLII]L
coss N I P > €.2554 @IS0 4) ~ BiC 853 55 W
¢) 1.27%H J

@'9%1 b) 23.20% H E3E T D
Mass o920 _(_900?7 LS -i-g),@‘fBOleu,_@ e55 ?‘?SKJ‘" @:C31E87 5
z‘wce«fz(d) 2.60% H ¢) 872090 H
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7. Caffeine conslsls of carbon, hydrogen. oxygen, and nitrogen. When 0.1920 ¢ of caffeine ficblem,
1s burned in an excess of oxygen, 0.3482 g of carbon dioxide, 0.0891 g of water, and
some nitrogen gas are formed. From the nitrogen gas produced, it was determined that
caffeine is 28 840/5111110gen by mass. What is the empirical formula for caffeine?
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8. A 2.402-g sample of urea contains 1.121 g N, 0.161 g H, 0.480 g C, and the rest ox i{ o d
What is the empmc | formula of urea? Mess© = 2"‘043"“‘“‘(“2[31\}*‘9[ j + | gﬁ
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9, A mxxtuxe of 1.00 mol of Hz(g) and 1.00 mol of CHa(g) is placed in a rigid (constant
volume) container at some initial temperature. If the temperature of the container is
creased, which of the following statements concerning this increase in temperature is
ialse7 Assume both gases behave deal] /. cdicles arovia %;QS\! et S e yC(S
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“T a) The partial pressure of Ha(g) and the partlal pressure of CHa(g) will bgth increase B eus < 9"
the temperature is increased. PrS T'P P ordial pressoce ""F b goses T .

’[/b) The Ha(g) molecules will collide w1th,tP: container wa]ls more frequently as the
temperature is increased. ~ M.ov?-—é_ csfer af Ak i ker T

"’(ﬁ The CHa(g) molecules will collide with the container walls more forcefully as the
lempmatu]e is mc?a (ed s Mur Yesher ot A‘,§ T resel ing, AN

_,r d) At the hlghet mperature ﬁl[ I—ls 2(g) msolecules will collide with the container walls
ore reque ly as compared to e CHa(g) moleculgs
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10. An actual yield of 3.00 g of aspirin (molar mass = 180.15 g/mol) are prepared in a
laboratory according 50 the following equation:
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salicylic acetic aspirin
acid anhydride

[f the percent yield of the reaction is 70.0% and salicylic acid (molar mass = 138.12
g/mol) 1s in excess, what mass of acetic anhydride (molar mass = 102.09 g/mol) was used
in the experiment?

~\
) 0.850¢ b) 230g (o Jalg 4 329g e 0595g
2 H"Cf]) +  0,;¢%9) —= 2 H,0 <) Becawy PCLM&T-CLI; ﬁlcc‘mo‘k_wl,
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11 At110.°C and 1.00 atm, 35.2 L of H» gas is reacted with 25.3 L of O gas to préduce 20
gas. After the reaction, the H20 gas is removed. What vow gas at 110.°C and
1.00 atm can be produced? (a2t HO T
TF Hy lwiting ' 2520 HleLHZ = g‘s 2L f‘flz,()/‘____\

a) 17.6L =h) 50861 e) 253 L d)y 704 L ) 35.2L
Te o, limbin: 253 6. (Z-HL\= 5060 ézo e
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Thnsider the r@action of aluminum réach %11 oxygen to form aluminada oxide.
mass of aluminum oxide can be produced when 20.0 g of Al is reacted with excess

oxygen? E{AILS) + 301}’;7) = 1 R‘Z—%Cﬁ
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a) 3789 b) 198 ¢ AC) 82¢g d) 756¢ e) 10.0¢g
) T ol AH Y 2 el A3\ [/ o] SHE 9\ — C N N
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1.3, In the titration of'a 42.05 mL sample of commercial vinegar (d = 1.25 g/mL) with 1.20 M
NaOH solution, it required 56.0 mL of the NaOH solution to react with all of the acc&ﬂ’gﬂj@l
acid in the vinegar. What is the mass percent of acetic acid in the vinegar? Acetic #erd is
a monoprotic acid and has a molar mass of 60.05 g/mol. HGH;©, * Ao H > H© +Ma(r."l30,)_,
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14 Which of the following compounds is expected to have a boiling point very c]lose to NaF¥
F, 1S jewic . Towe ompecc ks e iich k‘;jh—"“ be h";i- [\o'.‘o:f$ ‘Fgan ‘44\.@
a) 0 b) I &l HE CF4

d)
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@ None of'these compounds will have a boiling point very close to NaF.
wm}ﬂ,ﬁﬁs Wi (l have « be, (; fﬂe;w/ clese do Rk, KMote vy, {-
[—/— -F e zL[; rgf‘}(S h C’fejl“*«.b @au(zry( "‘-'{L.S‘Ff“ijJ + ?u‘{er‘&uo(ec,,{é,\
14'% e for coielet e WLPC’G'-:ES Botronic Lorces cre stil]
nmuch S'[;r@igf'l"‘ "HJ\.Q-\_ H—bo "u“v\(.j_ ‘f(ﬂffc’:.s.



eler bl S A!‘ = LtQ Iml : M&\ar ~ass f\fc 1 2.0 {l«.a(
Since w e hay ¢ co el Mmasses c:xu,,.fj\sinu:\f-&é moler kegs © F
CHEMISTRY 102 8/e 1 S ccbe ot Y2 Hiatof Ar +Here Spring 2021
HOUR EXAM 11 MUD'&"L@ 1,_%'(6 ¥ v ;w,@”z,\/i ﬁ-yh-f G

) Ac { « (e ¢ 1r
15, You are hulnlmu Twd b bdlloom each f]ilt(f \\'-‘Hh the SamTe nu?:ss ({I gas. ()nc mf onn

contains Ne gas and the other balloon contains Al 2ds.
statements concerning these two balloons is true? Assume constant temperature.
/—l’f Censdent f) T LKI‘VLmh c.\rt-uu.nsft-m‘l ) TTSSC ¢ L(..\P-»H«H\ e les

a) The balloon filled \\Hh Al gas and the balloon filled with Ne gas will have equal
volumes, .

of gas is L r-ecH reled el oty Volome f Fes fAij Kecs low)

@ The balloon filled with Ne gas will be about twice as large as the balloon filled with
Ar gas.

Siuce LL'tt\.auﬁ\LL{.‘rce\H&( nu::ﬁ:) ,57( L} /)R‘“sg%"

¢) The Ar balloon has an internal pressure which is about twice the pressure inside tfie
Ne balloon

Volowe o FHe Ne hell oo Lo/ | Lg-_\l»wme a8

d) The balloon filed with Ar gas will be about twice as large as the balloon filled with
Ne gas.

144""* s 1—6‘.( o (v ime o + % Ar LTGLHEDO#\‘

¢) The N& balloon has an internal pressure which is about twice the pressure inside the
Ar balloon 0, v P i
il . FaVNg, 4 N, =n
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16. A sample of gas containing 0.50 mé‘l’es of CO;z at 25°C exerts a pressure of 0. 75 atm.
More COz gas is added to the container and the temperature is raised to 50.°C. The

resulting pressure is 2.5 atm. How many moles of CO:» were added to the container?
Assume that the gas is ideal and that the container volume remains constant.

@ .0 moles b) 0.33 moles ¢) 1.5 moles

248 K 5Humel
d) 0.83 moles e) 0.50 molesN, = ©.560~<) (3;25 K -?5?‘-,) i3 s

mel €0y added =Ny =, = |54 - 0.50 = L.04 < Omeljes M)

Consider the following compounds (a-e), all of which are liquids at room temperature
(20°C). Which compound would freeze first as the temperature is lowered from 20°C?
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Which of the following
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17.
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18. Consider the f oilm\mL unnpnundf (a-e). all of which are liquids at mg?n temperature
(20°C). Which compound has the highest vapor pressure at 20°C
Sivte SunS oo @0 € hes = S s “'5‘ “'“‘l(\ per S5 “,‘ -
s erd, CH3CHICH CH, CHS il "“"'(‘)" < +€"C l’t—fj‘i&b“* U“P("‘“‘

Il
a) CH;CH,CHyCH,—C—H b) CH;CHyCHy=~C—0—H

A) resgu f < QIL \l"é\-b’LC—b rvL'b()uM-oQS Ud't—t ‘I-‘Q.&JF C(,qucouf_g
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19. How many ofthe 10110\«11 hve compounds. (I V) are strong electrolytes when %
water? 5'}‘1‘&0 e,ieg_ j es are Soluh Ie_ JenC CLMP(\,._L; 5 MP‘-""“—Q
S.

G S‘f-rev ac Tosolo Enic Ce e nl g cQo uai—cQ,nclva T Luuk'rv
I. HC;H:0; II CH3OH Il (NH4):C
W&lta.cagl(’ i Ceucdley elu eg@
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HNO3 . FeCOs3 H\-L ‘\.a.u'-L
Wedk pokTrist € hevi e ct{‘ € 54":,.13' &
a) 1 w {[:) ¢ d) 4

.&9' rd heo C[&"m%‘ft
e) S5 [All of these compounds (I-V) are strong e]ectroly%es.] M{; S0 loﬂ [‘5 11}
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20. Consider the following data concerning an unknown gas Z: esiy Het tond

(/'c(;(" Scue 'T’ Co Stind };Ehv & ‘ﬂge}n‘{ e \P ?&eqf{ ‘(é_/j’ s
+ At 25°C, gas Z and (,Oa(g) have the same average kinetic energy.
t‘Q At 25°C, gas Z has ar_n}effus.lon rate which is 1.25 times greater than the effusion
faen, Tole:of MoO(g). fore & Fo I/ Wiy.C sf_::{ue
’ fete N gl LZS W\_‘Z:E- %J- o

‘[ I Ggs Z haves m 1e ideally at 1. 00 atm and 23°C than at 100 atn siridl 75°C .
9 boﬁ P " € w A‘“ G-Sc-‘_; hé’l"é-b"i—wr.e J{ hrc\ (s
© = ~ .

Which of the io]r\wxng, could be gas [ewer presser €, sy

a) Fa b) Cly ) CO; ¢) CIF
2Fhal  POTglual ‘f'-f.otjfml Cedglnd 515 Gfimol
21. Consider the covalent compounds HCI, Cl, Brz, HBr, and CH3:CH2CH>CH3. How many

of these 5 compounds is/are expected to have a b011111gL£111t greater than Ar?
ﬂ(‘ ‘{Dj[no I Ar 15 Mn_»dlaf‘{ e el ;' s b forces Dml;‘_ HC‘Q—

a) | b) 2
(;i,)ag a meolar masg e,ss -{-fwm. erego«l {e 'fﬁj[ma(, Co 6»;,/?, Hcé

5 (HClI, Cl;, Bry, HBr, &nd LH3CH2CHQCH3 are all expected to have boiling, points
greater than Ar %
is apesst 21 u‘l‘f‘b"cf[wlarmus =36 (j[t-ml ;SPc‘QE;
Sp ‘.-f— La.s dﬂjﬁam“\ ( ferces. SQHC-Q s have a l\l
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22 Consider the van der Waals equation wher ¢ ; and b are some constants: {-L(
Five ™ e of o J- e it Chevers, o vt i 1 e o 2 -
¥ s ‘ Pt "
P ) L“; (V ., —=nb) =nR1 Let Fges .} . L“Ju 5
measured & I'Y measured

Which of the following gases would be expected to have the largest « value in ihc vah der
Waals equation?

i (.ic; J v i CI&\(’ Qt(—lf"
:1\_] f\rr Pllwﬁm LLﬂ ) {VD d) I\f e) P
LOF LOF “f  LOF LAE +&: ol

+ LDF
C ()1]51{]61 the van der Waals equation w ‘le] a and b an,:some constants:

28 L Vu_(b( V8 fele S e cv:( "‘-L\.( 3a>fe|1(icl"$.

(N
(e

an
—nb) =nRT
.} measumd 2\J( measured )

e wmpoundls fisted, e has +Hi rma((esi molas.

Which of the tollowmg gases would be expected to have the smallest b value in the van

der Waal tion?
ST RLNA ol be oo s meelles]. Thevefere, He
a) Ar b) He. c) NHs e) CO

wiovll ve e Shaol (es.f ‘b valve )

(o) . 0 H -
24, When maéﬂe'élum fRrite reacts with sodMq‘g oxide, a precipitate forms. Which of
the fol lowmg is the correct net ionic equation for the precipitation reaction?

CKJC’)_g)L A+ 9»'\!";.&0[-!:.«‘,) -y Mj{o'&)l@ 1 2wV C‘Cs)
a) Na® ?aq) + NO;3~ E:E:;S — NaNOjs(s) % i ra 0 .-Fera,q)icl (-'Cfukc‘f‘f"’”

b) Mg*(aq) + OH (aq) — MgOH(s) SP“\LQM Jong APE

! The
; Dhp S o . .
c) Na'(aq) + 2 O (ag) —» Na(OH(s) Ot ond) U«Q Tle pet tonic
(IPMe¥(aq) + 2 O (ag) — Mg(OH)s) e Mg 20K cas)
¢) Mg (aq) + OH>(aq) > Mg:0H(s) Spction W — M oH), )

y Zf &.2Cc, 3 ==
meles M& O.cLec L(-————Eﬁ‘é%;“ﬁ@)%(,““ MJ(M‘- m‘ sz‘i'

25. I£50.0 mL of 0.200 M magnesium nitrate is added to 200.0 mL of 0.300 M sodium
hydroxide, how many moles of precipitate will form assuming the reaction has a pelcem

1eldof OOO/ ©. 300 kg (Ve OH ) ( Imel CH _

a) 0.0300 mol ¢) 0.0600 mol

Set-ep the Boh bl !
d) 0. 00500 mol e) 0.0200 mol

‘g ~ LOHC — e (OH),cq)
&darr om'@aw( ﬂaw@swﬁﬁ\ 3 v

f‘.j (=0.0lcw - -0 Lo to. (‘chwal
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CUEMISIRY 102 hay e €.0400 ol of €xcess © i~ ofPure 3% recipotat ¢
. forms . Metolol Voluume of s ol Ahion 15 0.95€0 +0.2000 =

26. [150.0 mL of 0.200 M magnesium nitrate is added to 200.0 mL of 0.300 M sodium g 2Sev .
hydroxide, what is the concentration of hydroxide ions after the reaction has gone to

completion? £ ol 3 QOUQOO ra OH™ 7. [6€ m

O 2SO0 -~

a) 0.300 M b) 0.240 M &5 0.160 M )

d) 0.0800 M e) 0.0 M

Mmelar mwess CH)(D l?,‘f"l(:!)‘kl() . f“‘-tf’
27 A compound has the empirical formula CH>O. If the der 1511} 0 astou: compound is

1.50 ¢/I. at 125°C and 413 torr, what is the molecular formula 01 the compound?

P@\o{arhtss) JdRT, melar mass = RT/P

a) CH2O b) Callqé ) g d) C4HgQO4 . e) CsHOs

Moler megg = aSOc\h.(v ©8206)(39 =q0. 3-3[“4 p %’—Q(—:—L =3 (LHZ O) o
41 3dorr (Sgtaa ) “C3HC3)i
28. SOz is produced when substances containing sulfur (coal) are burned. SOs relea l
el e dat ‘/‘-’!"ﬂ-d L

the atmosphere m'\cts to form suifmm 5 1cl)dicordmg to the qu.latl()n

Tl favbing (.0 0. ‘.(9 gql ZS@Y
O 3 %(},(n)ﬂ 2&?3606 B (l) —> 2H7804] d

| x <\
£f S0, timbing: 19250k _L"‘B_%f—"t 1) 299 q Ha 80y
What mass of H2S04 m(ﬁalfﬁlass éymo i be ]JIO iced 1To% g 2g

SO; are combined with excess water? ; o = P
LS [E l«vu‘/-l .

S©, Pm{(\uw_\ Siaallept amooaf of Prec vd, So SO,
; b 147 ¢ ¢c) 19¢g ) 294 ) e) 392¢
awd Oy C&@n fe Prod vce
2% How many of thr. iollomm_ five wmpounds (1- V) are solublu, in water?
S leble 1w sololle
1. 7in£f:"'éh()1 1515,, 11. —“SZ d(II) nitrate! 1. lead(1l) 5ultcm
seluble nselo
V. Lobah(lll) sulfid p magnusum‘f%,lo ate (-.)lﬂlf
HPP(.'} ngfrhe Sotu [ ia_wlés only Zucq_ ank PhCiEy ) Gresd '
c) 3 d) 4
Pbg(_{) Ca V\.{‘L M ((‘O({ Q. C&lt ?wSu{U‘ﬂ lf. »
g) 5 AH f*\ ‘e ohhu.e comnoéuh am ;L)IL_EIL_JJJJ&QVS\IL

-M'Lctrma,s.b\g = 0. lOSQK}/g (il"z.'“oleq,lés F—I-/zja = ?((./ q S Cﬂ;)
e -2

30. An ionic LO!’npUllﬂd MZX3 is prepared according to lhe ollowing unbalanced chemlml
cquation: M.LE—_S") lamat AN
N [Q@.Oé’j ef MC.Q f"""lM S‘iqiac”e(.ib 157 (5mtce ’G‘SIJJ‘WI M

M + X2 — MXj;
e nn ‘)QPMVIK«.(:MLQ 3

A 0.105-g sample of Xz contains 8.92 x 10*" molecules. The compound MX; LUﬂSlbtb of

54.47% X by mass. Which of the following is the formula for MX3?
Muss A 1w [00.00c MLJ’JS (00O <5447 ce—-45533"/\

a) AlCl; b) CrHJ' ) TiFs d)YClh e) TIBrs
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