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[ |f? i Draw a | ewis \mulun for ozone, Ox. Which of the following statements regarding Oz 1s
'2(‘ l3 false”
~, A -
A total of theee resonance structures can be drawn for Os.
Tb) All of the oxygen-oxygen bonds in 03 are equivalent in length and strength. i
4-c) The central oxygen atom in Oj is sp? hybridized. ~fri 4o nal p laviar alow" tendra) © &4

T d) The electrons in the & bond(s) in O3 are delocalized over the entire surface of the I
molecule. —Thi¢ is Kow 4le €q vivadent bonls wre eXp laciwe

0 - S weav choot centr l @ Q‘-Ow\ C(ZD
-7 ¢) The bond angle in O3 is dpprommatef} 1200 -trigonal plawera %
l Ead»x O a‘{om [\ - P (-;I‘h 4 l PLfPEmngU(&f ‘{9 % }OIQMGOT(

4 e MalfLu/-F ﬂ” 1‘&(‘0& P 9l‘é \(ais Cambm( 4—0 érug ﬁe xa{t?d’ézr
Z:_llﬁ 2 How many of the following ﬁvelelementij}_laa/have one (1) unpaired electron 1%
23+t ground state? $¢! CArd 45 30 ‘—3‘;"— Ga-«fﬂf_] s 39 ’"fP‘ q_

ICkv]Ss Sc, Cu, Ga, -
) Cor LAYt 3 P RN Ty 2y feos w

55 a) 1 b) 2 c) 3 | have one unpaired electron.)
14 All have {c,«nfaa‘uv*f 2salbddl ©lecd rou . £p
3 Acetic acid 1s an organic compound with the followmg skeletal structure.
2 [low ot Cu«ff- fvies
C exhi Is Hr&“")ml ﬂg H [O} P Comp[dchwa Structere
q €9M¢4V3j505r 3, ridiz , U: - ‘ 5
¢ hits -l—r o ( SO H Al ﬂugttbﬁf:ﬂ :
z, £ xhi by o ave Yy be
avxar 1150“-&9{!’ ";;"“L"%a—f ‘E‘::j\j 2)1 ngf)’e éonQ_g @re
5Pt hybe [ al (TT.

Complete the Lewis structure for acetic acid. Which of the following statements
concerning acetic acid is false?

The oxygen atom labeled 3 (O3) is sp hybridized. .s‘p3 k‘g kri.gz t'ﬂ"fé?ﬁa Ww“u\ | bes
The carbon carbon bond is formed from overlap of an sp” hybrid orbital on C; with

an sp® hybrid orbital on Ca.

There are seven sigma bonds in acetic acid.

Cz uses an unhybridized p atomic orbital to form one of the bonds Io the oxygen atom

labeled 4 (O4). (},\L (f:zs,Q afoniiC 0(‘6 n‘aS a ' Q[wa\y)
ug”iﬁ -—/a .KQ‘P,"M 7TJ 69

L( : ZD 4, Bismuth aluminate (AlgBi20,2) is a medication used to treat upset stomachs. 1f0.500 g
29 A of bismuth aluminate is digested, calcu]ate the mass o Djlsmuth consumed. }Bi is element
#8
W8 s = C(2698) + 22010+ 12CUbod =T 1T slme

2 0.500g (B 02719 ¢) 0367 ¢ d) 0.135 g ¢) 0.162 g
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5. A 97-g sample of caffeine contains 3.01 » 10** molecules of caffeine. If a typical ]( -hour
2 | energy drink Lomams 420 mg of caffeine, how many moles of caffeine are prese

© 22 ol catlein e
4________./

drink?42 © k(o™ cj_ cefferay | \nelCalein v =(Bo
lg4 4 ~
9 11x10%mol  b) 44mol ¢ 1.Fmol  d) 8.8 mol (97327107 mol
SC“Q (+4 =13 velence c"; gg_C—Qz = Q(é) 1 J.(:F) =26 ¢
L"{,@ 0. When molten sulfur reacts with chlorine gas, a vile smelling orange liquid forms. The

formula of the compound is either SCI or S;Clo. Which of the following Lewis structures

ya 2 could be the correct structure for this com )
pound’ 2
3— @t/& ! awSW&f e i a P@.S{i(!lf_ C,orrt?cﬂ( QMSW('*‘
a) §—Cr: b) (_:|—s—s—c1 o) §==Cl—C¢i==}§
[Ue™ usfcf’ wo 2Y ¢~ wged - 22¢ " vsel - D

8} S==={]| G (6 —s—s—i

l)_e USrCQ “Ke Jdbe” usaQ“"‘

Use the following figure to answer the next two questions:
SrA Be A

Wavelength 7x 107f 6x 107 sx 107 4x107 Meters
g

§[nﬁ'arcd Red [Orange(Yello Green | Blue|Violet| Ultra §

Violet

I. From J-Q:P\Mh« /f >/f y SO E‘;-ré Gl \7 qu

£+ In the fireworks mdustry strontitfisid used to produce red Colors, whlle banum is used to

24 3 produce green colors. Which of the following is true concerning the electronic
transitions associated with these two colors?

locyd”
F a) Strontium emits a photon of electromagnetic radiation having a hkigher frequency than

barium.
Barium emits a photon of electromagnetic radiation having a larger energy than
1 _SC(_!-'\.‘\(

strontium.
F ¢) Strontium emits a photon of electromagnetic radiation having a faster velocity than

barium. [ ort Cr
d) Barium emits a photon of electromagnetic radiation having aTo wavelength than

Strontlum e
AC _—-EH( n= = =2.1¥8 K{o"? G‘li_"{;_ o=328 x0']

One ofthe visible lines in a hydrogen emission spectrum corresponds tothen=3ton =2
2«5 tronic lransxtlon USI F the figure above, what co]or light is this transition?

ka-lo;., 30)5 )((04 J
@reddlsh orange b) yellowish-green c) green d) blu jlsh green e) violet

- L,(_ 6,62 KOPUT 5 (2998 XIOSmE) | 3 xip5 T
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nown ot 2" (£ecw\ Plau’. Since §.905 1 cm[ﬁ]_l’—l\awn e

. 'f
100 is an exact number in the following mathematical expression. what is the e 3 (
€Ciue

a1z 9. Assumil
j“ answer to the fottewdng percent calculation expressed to the correct number of significant ;
[+ ZI figures? \._,?@g@ fs( L,
250 - - 22
89250-8.905 | = S’=‘125D “O.22%
§8.9250
. C\p;m’q ‘UI‘SlGU{ rul€ lﬂ.actfffja‘w}
a) 0.2% b) 0.22¢ c) 0.224% d) 0.2241% e) 022409% 2 i
CtVLSwu.

to O. 02_0
l'D’ 22 0. Consider the combustion reaction of ethanol, CH3CH2OH, an organic compound. How
"g 22 many moles of oxygen gas are required to react completely with OI:IC mole of ethanol?
Hint: balance the equation. c %C!—l;@# _{_3@1 — 200, 4+ 2 HZO
a) 7.0 mol b) 3.5 mol ¢) 2.5 mol e) 6.0 mol

Froa £\alaot(_cc,£€¢‘*a"'”"\ S ol O3 ré’“ﬂ‘( L"H'c\ @VG" lv“""""’ [ ’f
CH,O
\( 25 11.  How many of the following four compounds have at least one atom in the Lew1s struéture
p
19 T

23 that must violate the octet rule? ‘r\ Y
3 - ) 3 \ E_ _E |L(I
[Te” dge™  agc 6r i E-g’2
NO» SFe , 1CL Bl: Py EX ~F€i ] (-é’l
N T\l
\Q_/ -“".::Q\ -4 o\\-kev} WL (C,ﬂl
a) 0 b) 1 £y 2 -

//-Hl MUS{“LQG‘KC ‘f—lov_g. “{‘0 OC"[‘?\( rUl“(’,

O’e)‘ 4 (All must violate the octet rule for at least one atom in the Lewis structures.)

l’z’ 21 12, In how many of the following boilds is the bond dipole correctly mdlcated - o (,C £
X &
20 |*

v The. v € lect rondgedive elemeont 1S alweacs Hae
! ; 5 j R < 5 3 ldf:k&) ff‘o)‘r“
heS Yo ————-7+ >
Cl—-—l Br o Qip aff — 7
el Sl\«w ‘JC'S
@ % e) 5 (All are correct.)
13 75 13, Which of the following compounds has the largest molar mass? 181»«1(
i CA X7
Z( % a) ammonium chloride NH ¢gy 144 CIU) +366 =53, Bj/""c& butlﬁ)
al

b 111) phosph 0 + 3 1yue)= (5] g/uw
) iron(IIl) phosphate F(;P y g+ 2 a3 %[hﬂp! ot

%m\m 3G + 1¢+320e) =
C)_Li__rx,etﬂ_,lmjcc@q Tz +%35=5{\ = 154 3/m

e) water/ ”LD s ;L(A +lp = [(fo w}

CCQq Aa; % /Cizrjf’g?[ /\/Lalar n~«SS,
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Cclb 29 (Vg 1S % ) ot )
\ﬂ] 2L 14, [dentify the ion which has 31 neutrons, a 2+ net charge, and has 26 electrons.
[g 5 57 ) 57 > 34 ] 54 53 2
a) 2, Ni” b) } Ga* g}y 3Gz d) S Ni¥ e) ,,Cr
Fc)l’ Consecvtive Lowi 2atiov Enedqgt E:Si -(.R_,?JUL i s Q(_bﬂc‘c S @ b-; ?KC\"E’(S(
from lact valeuc ¢ eled¥on repdrved Lo &

tore TF velves then ?cp“. “ , .
Consider the following Sets ofonsecutive 1omzafion energies (in some hypothetical -
whee Cex € &l n?A-wv\

: 15.
\5 2% units) for two unkngwn elements, X and Y (L.E. = ionization energy). 1
49 ' /e MOV&":J-

(1 Lga@z/@r- }j mcxrecﬁs?k 5&,“ S ‘
S Velend <

PULE. 1100 800
Wk 0 o0 electrous auy
B e S iR OO e
L% ”é:;us o 21,000 20,000 e[t ::e{\ electrong
bebween Sardl 7" 1E- 29,000 25,000 4% Brewer b Ciks
ot e,

Which of the following could be these two elements, X and Y?

a) X=C,Y =Ge m' ¢) X=B,Y=Be

d) X=Mg Y=Al e) X=0,Y=F

Which of the following statements is false?

NJHJ- QWQ NCQEI_ Qv ¥€ \La-l 7 0ins

T a) NHiNO3, a component of feitilizers, is an example of an ionic compound.

b) CaCla, a salt used to help melt ice in the winter time, contains an alkaline earth metal

cation and halogen anions.

’\{) HC,H30,. a component of vinegar, is an acid.
m C3Hs, a component of natural gas, is an example of a covalent compound.

@Nzo, commonly known as laughing gas, is composed of N™ and O ions. &
MLC’Q 1S < CGV&’ﬂHL Ce’M/Jov-LDQ foe‘#wee«*f-&( “LWZJ‘
L@ﬁm@‘!ﬁ[,‘.& ’UCL"L‘J §‘ No teis ‘KQT’M w“,}_y\ e(eé"(re&g QNSL&I‘-’£

l 26 17.  Each of the following are examples of:

I g Black coffee A [ are_ k@wj e heors At y{urc’,s p
Red table wine
Brass

a) pure substances. b) heterogeneous mixtures. ¢) compounds.

@ homogeneous mixtures. e) elements.
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1‘0 5 16. \\,:uj.\u' \]ILHH\ \\nl,‘lil\ lL\. uk ul iulls lice \nx.lil ’kb(tt lu iy = +
(_1 7€ (sC S iey !%C‘ < (20" & C g
/—6 \1& 22¢ h) \(I 26~ ¢) PR d) H()~‘,aq(' &) (‘i(),' 1§ ™ /(:‘_/ {“\\D
A~....____________./ e
F_. 5 EJ SLL% ;-{iumr fd—rd\ﬁ:" Wnl P[ano" ~
) “fé o 56’0144.(4?‘ & n 120 ] eHev
19, Which of eaioflomng statements 1 false concerning the Bohr model of the )drog,en

[ ?’ atom?
rotiz

a) The model predicts that an electron can move from the n = 2 circular orbit to then=7
circular orbit by absorbing a photon of appropriate energy.

) ) The model predicts that an electron moving from the n = 5 to the n=1 cweular orbn
Cgtf e( p & s u fhe rrevt
ki v
2O Ny moves closer to the nucleus. / 8. gaitvicnarelos ,,_,( me J?f[

ﬁ @ The model accurately predicts the existence of the malomlc orbitals.

d) According to the model, the energy emitted by an electron falling from the
-’I/ n = 6 energy level to the n = 4 energy level for hydrogen _lf_ iven by the expression

AE = -2.178 x 10_’8(% -in AE= "Ry (= 5 M=6,h="
FER z N 2&-2{13\&0

T/ he model predicts that the energy of the photon absorbed to excite an electron from

the n = 2 energy level to the n = 5 energy level is equal to the energy of the photon
'\,9{' ot emitted when the electron moves from the n = 5 energy level back to the

vasu’f______n =2 energy level, ———

& 3i3

Frowm. TE drend  ordering i s
,w/ Expoctel +o be M3 L NLBHLF

The next two qucsuons concern the following series of elements: ', Mg
Bu+ there 1S cun G?KC‘{"G‘L(GV\ ‘;e‘{-w-e L= /U qngg\ 0 p;hueey\ CH+ C—;4 ) ,
ZDI % 20.  Which of the following correctly ranks these elements in order of increasing
l

rst ionization engrgy? ;
l AJ thi O art Sw(‘(‘C[’L‘eCQ

) F<O<N<Mg (BMg <O <N <F ¢) N<O<F<Mg
msLez_ML_;: s cOrmm(
d) Mg<N<O<F e) F<N<O<Mg

2( @ Z1. Now consider the ions these elements (N, O, F, Mg) are expected to form when in
12 Z? stable ionic compounds. Which of the following correctly ranks these ions in order

of increasing atomic radius? Correct Vo s = U3‘ OZ' F M:C-l

a) F" <N <0 <Mg® b) F <0¥ <N* <Mg® IUZ F M’

+ ) ) ) o ) i o eled ros—>
c) Mg2 <0¥ <N* <F @ Mg2 <F <0" <N’ 7,:1-““-:5 ?f qP fZ.p

e) N3- < 02* <F < Mg2+ (; )
Hese Yous ¢ (o eLe N.‘HMQ( [© e T‘Lp_ foun wit
‘I"L\-L-é‘weﬂcpm“ou a Hrach O e~
He Yo with He Moﬂ(f)!‘d"o%_g (s suxlle

correct ovder = M L £~ Z 02-—4,\/3

g (a:r; es, vohile
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Cip Norflurazon is an organic molecule that is an effective herbicide. Below is an incomplete Lewis

structure for norflurazon. Using the guidelines covered in class regarding Lewis structures for
organic compounds, complete a Lewis structure and answer the following two questions. Ignore

any possible resonance structures. . 3 © lj e EU les
S
HAH i ™ bouls + © fowe pas
- 2 ™ 3 o + I 7Y 1
:kP H N “ (
N H - + 2
7 L% | ! AL
. i 5 CL}‘L‘S
<7 |
C
H” ¢ H
|
H
221 22. How many sp’ hybridized carbon and nitroge dtoms are in the completed Lewis ‘
all have
!; q structure? C‘u—d-q) Cw,wl\e..\ oo ng J{M ateus
{‘ﬁ"‘freLL&zQwQ\ ?E’ah@e V ? Y% nj(t‘s) SO ‘A,{cg' G rv
d) 5 e) 6

CU( s,a /\,&Lm&: 2o

Z} Z 2. What are the approxnnate bond angles as predicted by the VSEPR model about the
(o ’(/mtl og d rEJQi labele adlg n tros_en atom | c(f;Iid '?—sltépecm ely? 0 LouuQC?k I‘PS

fedra i @O

) 109°; 120° b) 180° 9(° 120° 90° o
Lt L ‘l(S 4‘!"\7@4.(4\ P anal eC‘hu.f'L’g_j _SCS Aath th
d) 120° 120° e) 109°; 90° ,
o ‘ ( N
(‘60.’\ Pe. iccih “h:_LUI(_ e(émevﬁ‘y -{-(.\ H ﬁ e' X revs & u‘-(

_ Clecy re &, In I\.as"(qé“ 9+2P ‘“'(PL *5 "(qP
Zfi.{:?l 24, dOHSldQ the ground slt';te’ eleclim configurations for thelfollo{;vmg ions. Which ion has elecfeeng
L

19 electrons in varnous p atomic orbitals in Ee groungl state? 4
Cofrect aungewel'

@V\ }_ L5 Kas 4G e~ , So |
Sb*’ b) Kr’ d) 1 Sr- -
§I=72 =49e- _;L fiiSe )‘534[=5'?e‘ )5-1—2—551: W _ZrQ+’ =39¢

2 L'L 25. When aluminum metal is heated with an element from Group 6A of the periodic table, an
’ ionic compound forms. When the experiment is performed with an unknown Group 6A
<2 [ & lement, the product is 12.35% Al by mass. What is the formula of the com 0und9

C e 6)4%‘(’46‘._1 "(Drmu[qojA,[ tx = A, x CA, Z .‘O“S
a) Alzg d b) AbLSs c) AlSe; ;mﬁ = e) Al}Sz J )a

Asgume tjzc‘oi mass oX X= oo -1235 Al g;léSj)(

(Omfﬂ'a v X
4 weal K = [2.355M zlx(gﬂ jwlff - OLERR 6 /\w .:.
5 - &5
Molar mass = Jnass %zg%‘f’{ftx | 2. :’lf/’”", -
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- I aws i CWIS SUTuctulces Fol L Hllk -|1,. Jk\ [SIRERRTEL LlLlLl LI]\.[ dll>WC! lllk AT W o Lues ll AN}
- = e ren peler, I T\
Gl Nk $riqend by f'ja»« (& /I
— A ' 5 B '3.3.0" /’_’/ \F{ N -
2 e+t (5;, {b¢ SiBry " J/ Krk 4,3"6 - AsCls JHee Sely _ , S C ~
Aonp eler nonpelar, Sfucu«epltm 3de ( \I
RPN1E II[ \_/
A0S 26, Hovx many of the above five compounds are polar“’ +
I 17 ©nly SeTy tsp 0[a_r'4&¢ aQ\poles Ao no POS‘:;;_SCLW
d) 4

e) 5 (All five of these compounds are polar.) Cancel ot @
ave¢ howpolar

Z 'IC{ 27, Which compound has a see-saw shape (molecular structme)?
J[

Se < Sec- <
8 a) CS; L4 ha ) SiBR e b NS

d) AsCls

-Z‘g (5 28.  How many of the following are correct ground state electron configurations for the atom
ilﬁ

ik 128 & w g"l: Iﬂ “"a-( é%élf W(.z(,u’!
ance| €acl @%ero %SCL-FE_L g@;WQ 4&0

isted? Indium is ele ent#49 j'o.sce""‘“L

nZH LRIy ‘ Cotre |
2n2* [Ar]4s?3d®  In .[Kr]Ss?mSp' At [Xe]6s*4f15d"%6p
*g\_cerrcyf—

Yine f o4y nct 579

a) 0 (None are correct.) b) 1 @ d) 3

Corte
CI: [Ne]3s%3p°

e) 4 (All four of these electron configurations are correct.)

g 29, Which of the following statements is true?
] 20

D a Dalton proposed that the atom is mostly empty space. T(‘cs 18 eu‘?’a—““é’ 4 OQ

RIDb) Dalton discovered the electron. —T{ai § w s QJC{—@P Daf"‘@’"\ f

c) Dalton was the first to theorize that atoms cons t of smaller ? \[[10168 called electrons,
protons, and neutr —His cvas & o cum

Op i ith 1Deq o £ atoms, éuH»aon t Jec mfcuﬁa:‘ alows g ¢,
ND d) Dalton disproved the plum pudding model of the atom by performing the alpha A~ao € s

particle bombardment of metal foil experiment. — [ hfS cuas Bui-('.,wé,(e

alton’s atomic theory didn’t account for isotopes. —< gy CQ a'lk CC(GM‘S
9¢ 56)&8'(“ e’LEM‘Q’f}a Qre ?&en‘thz e Ensw row

m"— a,ll a“'“%S a/ Qin eftmen“‘ Can have &.‘-ﬁ(ﬂevx"‘ nuMLL’f
afrxeu'{*raus € vai have LSO‘I&PCSB
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Fall 2022
: Hour Exam | i'&tﬁe"“ s fer the clectren, The C{Nm«mc(/ (:;:L c,j'
D \-'\Gtcj S"‘Q‘FPL [(‘:’1‘, fe l.s‘ hav € .Slu\fh‘s "'Lu—d C&l ¥ ?Elcﬁof‘ckal) “‘J
20 2c¢ 30 By considering electrons 10 have wa ;

\i'f l‘:"‘ W G Gelled o illil (_{.l)“’. \_{[6‘,_5
a) the existence of ionic bonds

@ the 1dea of orbitals as probability distributions.
¢) why water is a bent molecule.

d) the need for resonance structures when drawing some Lewis structures.

¢) the rationale for balanmng chemical eguations:

Su« le beuds = T foeuuQ_S deuble Lm.\&__ | 7 o+ ( [T ! 4riple beul = {V"+2_Tf

bonds? O e A O + 204&9(5 a{l CO5 resowauc< ‘(Urﬁ_f

3 Ryl
H_._CEfu] ..SO;, C2Hs (H-C-C-H is the skeletal structure.)

- |Be”
27 +21hed S 4( e#,.er T =(-H

2P // Soz t\as Zf‘ﬁ 3 Nas 3?“' 27t Lék&

e) 4(All ofthese molecules have two pi bonds and two sigma bonds.)

3 32 32 Which of the following is an endothermic process? Fxn
;2_ 7 _ero -f.kefm.‘ c

F;) A reaction where heat is produced.

ﬁ evuni C Y
Fb) Combustion of natural gas in a furnace. FPN‘JCQU(% L€“+ gos éjkém
el T st S Teble Ik e ruti C
an elec a noble gas e
@ ing ron to g ﬁas-e’! ae.le: Le«a. ‘8 f il i
F d) The formation of an H2 molecule from tv\;c%é-l atoms,

Chercu 1S rel God A «4%1@
F e) A rgﬁctlomthar{eganv (enthalpy ¢ ar@ ng .CL N ermf:;ﬁ g?l—ﬁefuz:‘c

Q prresﬁﬂecrvwer

3(13( 31, How many of the foflowmg four molecules have two pi (1) bonds and two s;gma (o)
2] 1

32 ;sz " st
33, Which of thg following bonds has the most ionic character? e
;3 T(_L 6@ wi Mo_S“f' lonlc CJxafif-‘[C" LS 'Lg.( larj
Be—F b) F—F ¢) H—F e) N—F

#&rech T efec{marj aty W{'%at‘["*’@"“\ Mccd‘ouu: Tn 4{( Aeaép

.S'Hco\ R e kas lower elaef ,,-;f-w. iralw( Hau F, H o, an i/ ,”
34, My answers for this Chemistry 102 exa should be/graded with the answer Sheet E # ucg
associated with: ka,._{. - be

¥ ’
a) Form A b) Form B ¢) Form C d) Form D e) Form geé =t



