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Iy A conlpound has a formula of Qs wher 1S an un}\nu\\n dumnl I'he cdmpound has

an even number of valence electrons and the central Q atom is d’sp’ hybridized. Which
111._,,1 <I e alearmrenrt voanr b e 0V
"4“;%#?’ hoz €3y 5\:-,\&1-*« L‘““‘_‘l’\ S osdvectury :"L“{""‘.”tg
T
“4) ol b) As . y; u d) Br o, €) Ac .
Ltr.l V‘-'(.lt’v\(.r' u‘f[d’é:‘(“ o> Fgf Cx F‘f ﬁV\.l@vu.C’C"iff“ af
i, — Y be [~5'nce w1
4. =% +5(7) X = T KTgQLUJ mIeev\'%m LT A Sl
2, The products of combustion Ofacelaidehyde with oxygen are shown in t e followin 5
equation: Nvu Ceochq_l
a.-(ﬂM Bt aws offen
hetloa e {‘3
&) CH3:CHO(1) +§)z(g —HCOz(g) +LszO(l) 15 Hu balowe el o ol

eguction:
When properly balanced with smallest whole number coefficients, the sum of the

coefficients is: 9 4 ¢ +4 + L = (59

a) 12 ¢) 8 d) 18 e) 6
b o o
A= =Ry (h: — s
3, Consider two hydrogen atoms. In one atom the electron is in the ground state. In the

other atom, the electron is inthe n =2 energy state. How do thel lon&a}t on energ for

€0 the two H atoms compare? Jéwiaad1en i = §ZL
refec 4o dals P&{ a[eC\LWW 40 A= 54-&4{0

o @ The ionization energy for the ground state electron is 4 times greater than the

Y ——-*—3
“— 1ong10n energ&for the (electron in the n = 2 energy state.

l~——7_b) The ionization energy for the ground state electron is 2 times greater than the
ionization energy for the electron in the n = 2 energy state.

7\/\vzz)T he ionization energy for the n = 2 energy state electron is 4 times greater than the
ionjzation energy for t on jn the ground state.
FE e o P ST SOV

d) The lomzatlon ergy tor the n = 2 energy state electron is 2 times greater than the
b | ionization energy for the electron in the ground state.
——

e) The ionization energies are equal.

IE [f@wx jraquS“‘flf (V\ l}
NS LT A= iFexig T
—TE - AE = 2139810 ( "'"L) b R A\

Aifter by

TE €rem N=2 level & 19 Leclor ef K,

Ay =g ~2 = > 278 WO
i = —_—

TE A€ T —IIBLO I

4@“\("-‘3_ [5 LI’
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4. An clement’s most stable ion forms an ionic compound with phosphorus having the
formula X5P>. If the 1on of element X has a mass number of 230 and has 86 electrons.
TR SN, Foy . O N N L, - ) N, .

X” I ‘ < g el r‘( te s, glv )(“ b & ‘f_"fj fil"‘l"“hs ()( = F“\\ -
a) 143 neutrons b) 146 neutrons i ¢) 141 neutrons

1 V\(L'“‘['CV\S = 23C ~ gQ ] cectres

d) 144 neutrons (€) 172 neufronsy, ”7_5’—_":?{3
JOU o 1+ 3 o — =\ = Q. X (€
AE = €y (nr 7\"‘1):-;2.[45(@ I(ez'/lj’_’s__dif

5. Does a photon of visible light (A = 400 to 700 nm) have enough energy to excite a

hydrogen glectron from the n = 1 energy state to the n =6 energy st te? _l
E e (;T}_;J A= &.026 xio~3 I fz.crqura Msj/l-fl¥5 X0 qj

No, this requires higher energy electromagnetic radiation than the energy of g q 39
- . . =1353namMm
visible light. Lud ve [E’Kj-flck f€7(.f : rc£ = € XID m
b) Yes, if L =486 nm. : . v 3
) Yes,i nm “-{\"‘S . ho_(_“-l“ X 6 (E I { k‘/\ A ;6\_\/618‘;‘;’(\. Ay N ¢

O YO0 g ere g andd wavelsghh are Tvercely
d) Yes,if A =526 nm.

) XSS I e cc#l% We newd o Shocter tocove lewgdt ko
e) No, this requires lower energy electromagnetic radiation than the energy of

visblelight.  [1oht Han Vigdsle, cokich corresponds 4o
Ai Sker* ewe il eledrom7ud‘«c ra&iatiow Han vic U(;

CHEMISTRY 102
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0. How many of the following five box diagrams ¢orrectly represent the ground state
electron configuration for the element listed?

2s 2p

e
0 (u) (8] G T
Ne Spin pavalle]

e mMROARY] 91 o L4

o)

IR
A (Y g2 e
W, N 2. (, en pair up

L SP.‘V\.. Parg._[(t

o
] (] [ ]7]
T i

v. £ /rt] ] [re]re] e
v er ﬂi&i

IV iy
s s 3P AP
a) 0 (None are correct.) b) 1 @ d) 4

e) S (All are correct.)

Spin epposite W;‘;ﬁl;mp,
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o] NI ‘E‘ /‘.\F/[ ’\f mjaujfim SFQ ‘?u&g@&, [_—
"L‘:g[qp'.ék 7. How many of the following five compounds are po ar?(’c“"'Tbmon&5 I fo ol
| ~ e
A |Gz RE 5L

[tuear S LQ,)A e - ﬁﬁw&(ﬂj’&!“ﬁ
el Aok pelar

4 i
E__,.‘!T\lﬁc.)uut( L)E \"CLMTCQSW .f,;-
bowbL CQ‘(??@('_ S ] wl

nen poler /

L‘M& thﬁlg e) 5 (All are polar.)

“ 1 € .. .. 2
honpo 8. Which of the following ions has this Lewisﬁ?ﬁr‘u\cture: [ P X—X: ]&
M ore Ve valem.{dléc*‘ Ffous 'I(f\ »-ng Lef_u',g S-Jruc}urf,

JomS

a) B b) Co_ ¢) No» (D) o7 o) Frt

e foe Y™ " (o2
~ "
Ol @; fas [Y vralence e~ 206) +3=14
9. HowW many of the following four na 1e/formula combinations (I-1V) iS/argfgrr}ec e
N”;“} Cr@_z’ ~ LNLL_, L(J—QL{ - (S 18 Brasen(ysa [ya)
¢ 1. ammonium chfomate, NHy 707)2 M. hydrochloric acid, HEtO, "
N . 3 )Ku i'{(elﬁt_’ :Pewck{@wi(_ C{(;t.(
covalent rules

NAIL phosphorus sulfite, PaSs |, . o N&. iron(ll) nitrate. FeNOs B
} dkfpkcgf\he‘."us PC).\‘}&S‘»‘ [LL'OL{ FC‘Z{_ + Mo‘g——’ - (:'QCI\}OS L
@Nnone){ ) by 1 c) 2 d) 3 L'Hx Th 577 2
Al "c"'\kc.s Lavc Some4L\sKJ iu(cA:}LL..-F en, 'lr-eu{(_lﬂ‘)/h.i'lfﬂ{"("

¢) 4 (All of the above name/formula combinations are correct.)
<O, 4206) = 1€ @

1. Consider the following bond lengths: S-O 150 pm: S=0 130 pm; S=0 110 pm.
Which of the following statements is true concerning the bonding in SO>? Assume all
atoms in SOz obey the octet rule.

a) The two sulfur-oxygen bonds in SO2 should have a bond length equal to 150 pm.

The two sultur-oxygen bonds in SOz should have a bond length somewhere between
130 pm and 150 pm.

¢) The two sulfur-oxygen bonds in SOz should have a bond length equal to 130 pm.

d) The two sulfur-oxygen bonds in SOz should have a bond length somewhere between
110 pm and 130 pm.

¢) The two sulfur-oxygen bonds in SO should have a bond length equal to 110 pm.

= chmje o bt = 15

g '\ 1 S\..
/T N /, X

Llukew pesonance ‘S‘\frudﬂ.;res Cave £€ L{‘f}""\(’ "‘% B‘CJW[
Be.\& {Q “-ks P 5((:2 Gre Qaum &\/Ef"é; & y "“I\L QS@HGC.ZV(C-Q
S*—}Fuatures, e Luou(& Ci)\,bﬁcf \/—LLC ée)b(,(Q Yo gtl? Liseein
A, S‘}'f\j{‘ﬂUSCDPM\ andl < C,VOLJM‘QUSCJ,&M) b leneth, we Se
the T1 €lectrens oire delecalized) over e enhire su,qZ_fM{‘s Oy 5 Hence

Hee -0 bhenfls are Ql €gual,
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Il Which of the following statements is false” 5
P w\a\eq,l-c tw previcu .P'{"GL\ €
‘T vy oenersl molecules that exhibit re Sl TR Pt e laseliteaseliantl pe el
ordee 1S \'Lffe Mo or\!—((&c:'x_('&?t,
=T ) heTentrat atom i a covalent molecule has the honded atoms and lone pars
a mm;nd amund itselt so to minimize L|LR.[1£UI] -electron ngul:lfmsH (
_—- elecviec he Lot v koo -l 3;)3 —SpP FG ol BDer hr C q“lwa
| ¢) When an sp” hybrid orbltai overlaps with an Sp” hﬁ’brld orbital on anather atonsd 9

sigma (o) bond results. § ¢ to Yerm 5‘3 rmea bends.

_ [ d) When the difference in electronegativity between two atoms is large, the bond

- j most likely to form between the fwo loms an ionic bond.
/_{ C'Q T‘Jl s ¢ lectrone ;l\w .A,c é P _go[-,l ce '
e)) The H-CI bOnd is an examp a po covalent bon where the valence
electrons in the polar bond are found nearer$n the aver, ge{ to the hydrogen atomQ
QfO(CU‘ Cem‘em‘f'bew& bo ar n ej CCHUQ en LS

AQrevul Ly Aore Clectronegative Ly
V1tam1n B(, is an organic compound whose deﬂmency in the human'body can cause apathy,

irritability, and an increase susceptibility to infections. Below is an incomplete Lewis structure

for vitamin Be. Using the guitlelines covered in class regarding Lewis structures for organic
compounds, complete the Lewis structure and answer the next two questions. Ignore any

possible resonance structures. @F T o Ry \es

C: Chends + O lencpaics
N,’g t + 1 eou

§PZ k}\hr'ugj 9 '_;L [+ 2« «

havt i20° He N
h(ﬁkg a (E,S (‘l’t"n au.l
piamr ?eowd-r}]i,

H_

T(r\( Circ't C'\";'OW\S L\avﬂ {-ri;}:mlp(awar Seomi‘l‘r“} Lo \lLe

12, How many of the C and N atoms are sp~ hybridized?
FE. Splk hr.& tzecl, Therwt are # fotal. The e%er*‘f-uuo

a) 1 c) 4 d) 6
C&%L;"i [\—;‘Svt.ﬁffi éiﬁ qujffsf-f-e-('mlwﬁmljeoud:j , SO Jhe 3_ aré

13, What are the apfroximate bond angles about the oxygen atom labeled 1 and the carbon

atom labeled 2, respectjvely?
0, hos +etra ar&m comett % <o ~p05° gouQ ancle.

a) 120°,90° b) 109° 120° c¢) 180°% 120° d) 180° 180° e) 109° 90°

Cl (\45 LP"?‘_JL%@[ ﬁlar\ar‘ jc?ﬁmélféj So [20° b ond eﬂ“ﬁ{“-’s-
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14. The properties of 4 consecutive elements in the periodic table (abbreviated Q, X, Y and
Z) are listed below where IE = jonization energy and EN = electronegativity.
o @xceptions +o cienem_ T & 4rea avr <
Q b 4 Z
IE (kJ/mol) 786 1012 99 1255
Radius (pm) 118 110 103 100

1.8
{ﬁetuuem 67"00 _> ;A ::wwfigﬁ am& L)Q\[weep\ 62[‘01. 5 ?A CU:LCQ A

Which of the following sets of elements best fits the properties of Q, X Z (in this

order) if the element§ cue irom xow three of the pe 10d1c table?
Se X = lacut& Al e X = = @V\-['
a) Mg, Al Si, P b) AL Si, P, S @SLb.§, d) P, STCL Ar

\{_ P C\,V\.CS\ \(#5 ' t‘S‘iec,Q S v answer .o W-@vv
LCLLS‘A&Lb‘b‘UC Cileuw-' ,‘> ey 6: —& P X 6 YG-W.K CQ E'
15, Nitrogen is/are the central dtoms(s) in each of the tol'lowmg compounds or ions %thek Lov
correct skeletal structuzcs arg . The central nitrogen atoms in the Z o ;:;t losr
compounds are all sp® Aiybridized with one exception. Which compound or ion does not c’ﬂw #191120

[\J\dve a central nitrogen atom exhlbumg sp’ hybudlzallon? [\tw wigl
~ - N- O cendrdl W/ N + [erdleor | ‘
__N-“ U ” | Lus (QC Euv\f) ___, [8' N ‘_(I—) w_+ ZC}+£LﬂfJ

+  QANNNT b) O-N-0" ( an e, ¢) 10-N—=3j (NOy)
, : lps < S S' S &t’ " ~
2 G{LU‘S SP 3’5 Oﬁée"g l‘f:‘wrc ¢ fe‘, 'ﬂ'au;[f T ﬁ +r4 399\1\' PL“;;&UL; L/
o A
d) H- 1\—1\] H (N:2H>2) e) F-N-O (NOP) Qe@. S?ibjp(g:aeco

p = Far ]
16.  Which of the following slalel}le]ﬁs IS false "E‘) c}‘ ff/ ) h ks ‘ﬂ‘m{
T ROBIR 2

A 70‘: Aun

_._/ s
\ a) Anatom is mostly empty space. awe (@ .

'r‘b) Glucose, CeH 1204, 1s an example of a covalent compound. ‘-CG:m(a‘ms a.&(‘l n@\bk(,[“ <
—{¢) Metals generally form stable cations in ionic compounds. acedal s loge eleedions i ken

—
( d) When a metal forms a compound w1th a nonmetal, an ionic cornpom“nd(’""‘S inTenic “’”‘i“is

_—~.generally Iesult
15 G A #@ it (faﬂu:& t««e‘{d
f_ ¢) Aal> contains an sdkakr metal and a halogen.

mass oL code red= 116 L/QQ gécaéh— 944 Oc

17. A 50.00 g sample of a sohd is placed into a graduated cylinder then the cylind¥r is
tilled to the 100.00 mL mark with Code Red Mountain Dew (density = 1.040 g/mL). The
mass of Code Red and solid together is 146.40 g. Assuming the solid is insoluble in the
Code Red, calculate the depsity of the solid. [l :
volone o€ C&cce red = 9. '7’03(, 0%q) = 92.69 L
a) 0.519g/mL  b) ]4j/mL (c) 6.84 g/mL

Velvm e et <ol = (00.60 mnl ~ Cilé“lkL" ?3“KL
d) 7.17 g¢/mL e) 7.31 g/mL

Senseky of sold) =222 <(L.84 glulD
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18. Into a flask. a student adds 2.2 g of salt (pure NaCl)to 152.0 g of pure water, forming
a salt water solution. All of the/NaCl di\sul\g,a/'viu then heats the solution to boiling and

S PRy
ISYatl it 1 1h Ve e I ymn e Curpe O 1 the tlac) \hl ‘L« v} 1h tovl b v

Lo bad [ 1 DI 8 SO R S Y ‘e BRUS B R

Statements fa-ady 1< true concernimg T|‘|\ experment”’

_/C':")
d}, he boiling process 1s an example of a physical change.

o s
f=b) The salt water solution is an example of aﬁ@e}m mixture.
Co
1:c) NaCl and water are each examples ofe-l<=.~11'1c'r":r’t‘-#.!NMQ'S

(—d) NaCl and water are each examples of ionic compouj
H’LO 1S oo COUCL,’@:/L"{* Ceu&f@ubu

Molar Mugg)[A—fLS]é = 20698\ + 2(3).03) -IQOHS}KMOJ P
19, How many sulfur atoms are pi€sent in a 38 g-sample of aluminum sulfide’ m s
a) 3.0 x 10*' S atoms b) 1.5 x 10%* S atoms ¢) 3.0 x 10* S atoms
46x10%S atoms‘ e) 6.0 x10% S atoms
Al,o® (AL ez2 IO Sclog aL
g ALS [mel 2_3) 2 Ao ( ‘6 [0 S RS
385hSs (T g J(Tin gy )T met A " HbX
20.  How many significant figures should the answer to the followmg probgem f}g.ve"?
Mt bells vs 4o g st 3
Ayl sobtved Yo (0.002 + 10123)(3.24 + 2.221) _ M N |
rol Ehred, Hen 6.24 - 5.841 T @.3949 kavt 25)g
appl MU"F/&'ULWQ“\ €igS Sine€
rol a) one b) two c) three d) four i . &emwn\‘\"‘r
o Fb*‘ Svk‘l*uch‘”\ rvk, Yewest cﬁec‘mxti .Pltces AQ efuiue.‘v kﬁn,ﬂuer-‘fn }
510165 ¢ bag-594(= 0.339 < elg fron La 0 ), TSR Bes.
21 Sarmlss a nerve agent whose chemical formifla ha‘ﬁ;w‘n‘ﬂd (%{‘yéeen actoréls per olecule If £ j

50.0 g of sarin contams l 1.4 g of Oﬁyge the naogar BEsS of sarin?
pasles Satin = [, Q}fi’% Sl © 3 035625 el sasin
2

a) 281 g/mol c¢) 1120 g/mol

d) 70.2 g/mol (< 140, g/mol>
molac mass Sern = 500 Seris -~ [404 = /&faj/w!
&lg 9_5 M.a\ SGI“} (=]
22, Place the following ions in order ofi}creasmg size (smallest to largest)l - eicm(wwc [366)

St pht, Bro are &l ¢l sl

2+ + - R { s ia kLucleg

e S e e
Br < I" < St < Rb' <o ',—{- S Smd O,\},Sﬁ"jegf-af
Sr** < Rb" < Br < I pra#as zS "“ﬁi_’i"sfs G pecies.

) Br < I < Rb* < S e YR ree 1Sc cle ""\Eﬁ ; ¢i actrend)

d) Sr** < Rb* < I < Br — Zince L 1S (arger w Br( S € 4

e) Rb" < Sr** < I" < Br

‘f‘&-&ui Wl” £€ IG,I:SCF“'H\AVL Br-f
PU’HI"‘:) ﬂ-{( ‘ng S5 4 214&.?!" ?Iveg ~[—0\4 or -e,r-\uuj';,

2L RETLR
Suuallest 9['
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25 To be effective, a radio antenna must have a height of a@he wavelength of
the radio frequency being transmitted. Considering this, Wiattsthe minimum height you
would expect for a WILL antenna if the station broadcasts at a frequency of 580. kHz?
(1000 Hz =1 kHz)

Qv\”\-tnv\o\i\e{jk{ — "L'(/’) L (5“’(1);@

@ 258 meters b) 0.258 meters ¢) 103 meters
d) 0.103 meters e) 5.17 x 10® meters

52.(‘5) ‘1"/(6) = 5[1‘ {/c(lev\ce P (e,,_"r[ rous
24, The skeletal structure of N»Oy is:

Fen N

N\

NN |

\ i &7 i &/\ o, .
k{\\ﬂ<\c? /// | §§§C} Q{‘(::) \ D <j£>

S
/
\
~N
e
W
/

/Qa’
man}, different reionjnce structures that obey the octet rule can be.drawn for N>O4?
'*e dvc/zi\ resowcuwce St rvctures for L. (/({
a) 2 b) 4 ¢) S d) 6 e) 8
4, plog Yy L 3 1 (2 U"Pq"'mwg
Jib: CRw1 #s*5£77Ld ™ #p - fer Il 6
25. The pdriodic table can be used to predict propelttes of elements. Which of the following

statemgnts is false concerning the elements [16-120?

valence th =

/r a) Element 116 is expecled to have two unpaired elecuons in the gsound state.
-7 b) Element 117 is expectéﬁd to ﬁave seven va énce electrons

F}) The ground state electron configuration for element 1 18 is expected to be Ql
[Rn]8s%6{"7d'%8p%. (18 LR 7754 EN'C. Ip& 1s Corre

1~ d) Element 119 (abbreviated with X) is cxpeated to react with sulfur to foma an 10n1t,£
¢

compound 1a\1no¢he formula XzS HC( S nexd akals medal
Xl covere : met (fs qu»nc Chars el von . Sinc
¢) Element 120 is a,\(peued 10 IOIm stable +2 charged cation$ when it forms fonic

compounds. {728 il be $he pexd alkaline cardly
M{_‘LC\.\ ) Eg é&)ccwr&@ Thege ‘/orm +Zam:,rj'£{/

< LormS

2- Tens
X‘),S i L“""ﬁ“l

_ {@'*L i o C CcC ® LM,POL’“& S
H 26. How many of the following five compounds have a trigonal pyramid shape?
\ BH‘) NH; ) PEy N IO 5555_.5?\
R f:/’ \H ?f e 2 e I Ce
OO
a) 1 c) 3
o ‘ f\f H Pg 0y, an f $eOF az Lavc o e gonad p 3,m,£
fe _‘je“a e) 5 (All have a t1 1g0nal py [Elﬂ]}d shape.) ‘ <,
la"\a'r ——m - - 5 —
) ‘6 - — —
Shat N Ca Se N,

W Fi g Fi D T - y
TN »r/s@iv\ = Y 2 H/(.((\H
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27.  Which of the following (a-d) is/are the correct ground state electron configuration(s) for
the elements/ions listed? Cd is element #48 and Te is element #52.
4 SGQ He! 3(;&{0
a) Cr: [Ar]4s*3d* 0( - b) Cu: [Ar]4s234’
SsoH =
¢) Cd¥: [Kr]5si4d® (dp T C[% SF‘Sid'OSp

;’ gSCfléc“rOmc_*G X 6

e) All of the above (a-d) are correct gjround state electlon configurations.

28. Two different compounds have the formula SF4Cl; (where S is the central atom). Which
of the 1%{\:11525!:3&11162- ncem g the lwo SF4Cl, ompounds is false?

[ TR C@MIE'IL‘LL Ve LLOW- ” -
e @ S SR
DN oth compounds of SF4Cl; are polar. LA 0 it [ 5

(2 ' e w1 2 T
__‘If-.‘_ Y- b){ The central atom in both compounds 0f8F4Clw LXthl[ d? 5p > hybridization. F__h p
/F/z S["“::f Lﬂolh compounds of SF4Cl> exhibit some 90° bond angle |' %’/Sl “\\——/
N " | A n A 5 . - S ] —
lcf’" d.)‘fBolh compounds of SF4Cl have an octahedral shape. -~ “:1
T e) Both compounds of SF4Cl; are exceptions to the octet rule for at least one of the (3
C\ oo atoms in the formula.

(477N
;\é wﬂg&j ? G Q 2

-
: q C C‘éa &I
29. Unknown elements X and Y are in the same family (group) in the periodic table
Element Y has more protons in the nucleus as compared to element X. Which of‘{l
following statements concerning elements X and Y is most likely false? “ (€

S B G1ocf, S0 S pumbec e of Hilios-
.fLIcmcnt:, Xand Y 5hould have the same number of valence electxons

ol
q

<1 b) Element Y should have a larger atomic number than element X.
'/r) Element X should have a larger electronegativity value than element Y.

Y
/d) Element X should have a smaller radius than element Y.

F O Element Y should have a_l/arﬁér Tmzatlon energy than element X. {

30. Which of the following statements about Dalton’s Atomic Theory is false? ‘”Wé( A—W;wk

b)/ It ptopose a specific compgound has the same type o may

1?/\6 diffe entéelgfw mber Ofﬁio@i%a/‘mdq Cé/f %\CC a#(f_ "Z

yea
{ c} It ploposed that the sma]lesl indivisible particle of an element 1S an atom. =

cémfawis

{,_q\ It Imed atoms and-compounds. el ‘h €
s K a /e v
C ﬁ SeaRay: wibc e Oiéo i it S ?dtOl beut S

.—/
\ d) It provided the rationale for balancing chemical equations.

1 e) Itneeded to be modj miwhen the existence of i 150topus was discovered.

D(;L[‘éev\ AP [Loneow c:Lb(su P,A@—Lzms Aec*r[n:mj
ol e (ections.



