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\ 1 25 1. Use the ﬁggrtédli-cfbw to answer the next questlon

Uo Waveleagth 7x 107 6x 107 5x107
l | 1
(.2
g Infrared | Red |[Orange |Yellow] Green Blue | Violet

A=he _(ezex0 3 TsCZ. 198 x (08 mfs]
E b 84 vje-[ T

For hydrogen, the light emitted for the n = 6 to n = 2 electronic transition is in the visible
region of the electromagnetic radiation spectrum (see spectrum above). What is the color
of visible light emitted for the n = 6 to n = 2 electronic transition?

a) red b) orange ¢) green d) blue violet _
wWeadér will disolve o¥her f\olar‘ Sotutes. momr uMPm
;a[uh(e tw wadter,

2 'lfo Which of the following compounds will be least soluble in water? Hint: Water is a polar
B y solvent and “like dissolves like”.
' 22c*” 2be” Hre jof fee (€ ’ A
R P"‘lz‘)" P 2o IEQ dcos  gso . 7 ~ 7 g"ﬁzg‘“ﬁ““
— P s ""‘___‘ = = f ~ vr
\E kf __ IF/‘ F—; “_/‘\‘F’f o= e =S Pola(

no; £\ 'F olav
E in the Lewis structure below is a genera sg'mbot for s:(!3 me element. Consider this Lewis

structure for the next two questions. |
£F, 0% e e Formole anl
i K 1‘6\ S o hes 28 valence eleclions.

B 2€ =X +UP FL HL
" "\". %= 6 Ua_'ence e(ec‘(f‘”"‘j

: - o g ec‘[‘rchj
5 a recvp 6 ﬂo“mﬁj"‘l pS ""?IQ €Fz0 T has e f:'{m«wf 'xe [oewers
Cumc u£ “2@ centrel Eq_ o E MvS“‘ ‘-e o fgus 6(‘0er

s (24 3. thh ofthe follgwmg lements could be E?
! oi (<,

|1l
13 a) C b) Si ¢) Ne d) Kr @L k
, e ( o .SL Rd at/lht
Eoh otlobeqe o T Skl 2 x AT AT Aot

Y Q 4, Wh ch ofthe fo é statgments is false 1 EOF "
BT g B i g EOE o
19113

The predicted VSEPR shape of EOF>*" is T-shaped.
F b ’ The predicted VSEPR bond angles about the central E atom are 126 70 sk, (80°
~{ ¢) The predicted hybridization of the central E atom is dsp®.

T d) Itisimpossible to draw a Lewis structure for EOF>2~ which satisfies the octet rule for
all atoms in EQF,* L Fl - Oedtel £ clem bhas [0 electrens
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associgte LUt L )
2l s Measured quantities, such as length, mass, or volume, can best be described as:
5 a) sometimes certain b) always certain
lways uncertain d) sometimes uncertain

1. HC OO, = Perchloric acid ¢ |00 +3545+4([(.00) = [00.“*é\j/w,
&EZ 6. Calculate the number of oxygen atoms in 2.0 g of perchloric acid.

Lpv 48>< 1022 atow(m b){ﬁOOXIO” gaztg_n}(sngoﬂg) 1,7 x 102' O ato
’“" _ Zogln(pter )t ot &) THEXE Oalos)

83 U%:HL ,g(;)’j 3 3 (5_) + é (f] < 3 OH_VG.JC:I\C\EQ ’gc—l»rf, w$

;) 7. eWIs structure for borazine is:
i}ﬁ H H ‘B\ e »wa\j]t’i arc_ 2o (E‘_}r’fc‘.’tc
H / \ -—H’ ((Luar [af ~177% &
> N >~ N ﬁ and O I f’ lkj

Iﬁ] il lé /g-u- Fack B ‘“‘Q Ua aMJLw
B%N/B\ /7 \N/ G Un L}bri& 2c’£ PGCZ}O‘M(;C
H | H H t (wh +a\ 0'“" suy &
H I+ M "L BpeTi sy I
U“L?fbfi ool Q"LT:'E Lot
i § ¥ : & o Ver{g o =
Which of the following statements is false concerning borazme?_n (cc{w-‘\i a.,L\ojue Fail b [
a) Each sigma bond between boron and nitrogen is formed from overlap of a sp? ris 4 7’ aalecorles.
hybrid orbital from boron with a sp? hybrid orbital from nitrogen. +he
’rb) Another resonance Lewis structure can be drawn for borazine. <ee |, &
F;@ Each boron atom and nitrpgen “kom in borazine has two unhybrldlzed 2p atomlc J 4 \
<

orbitals. ¢ (2&eY160 g I U“k h‘x lgea() ﬁa Pt 6¢€
"d) Then electrons 1 borazme are delocalized above and b&low the entire ri g surfac

T e) All boron-pitrogen bond lengths are equivalent in borazine. the~ resenaunce s.fr vefoues
7D> 2 Cln ﬁf&wn, beu lm‘g‘fﬂs @€ € u:w«ﬁm;
8. How many of the following five prolesses (I- V) are examples of chemical change"

1% fwu)ld cha -CH'\ a CL i (_4 [
+ nglao.\ 1. H;0() — H0(g) Pksik( C& f’ %54§e“ vy I ?'}(auf“(

Pl‘ésw"( L, 1) hig) LL\,cm e¢ 1Ot He+Lprm (j/Q,
é,\mecMa! IIl/ CHa(g) + 2 O2(g) — CO2(g) + 2 HzO(])
’D "‘erCa[ IV, CeH1206(s) — CsH1206(aq)
O i ) (V.2 H203(aq) — 2 H20(1) + Oa(g)

2) 1 ¢ 3 d) 4

e) 5 (All are examples of chemical change.)
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) L+ 9. Which of the following statements regarding the Lewis structure below is false?
20 |b 101 j Beth efihecc ddoms are spi bridlized hecavse

” botH~ e xlih: 4464ra&eﬂl‘a( c.\-:'c ,...g-‘rg—L (09 Léu)atj‘ts)

H—(C —C EC—C{EI:I—-——H O. g lgku nzc‘c(1 hecauvse if ‘L“; (()
] 9 9 l , +r>3@m( Picmar ﬂfam-({fg ((706° box duj Yy
H H  Czand( ace both sphobridized becus,
ot bk have bvear f‘euu?‘- Ll<gﬁ hend lfs
-",' a) An sp? hybrid orbital from C-1 overlaps with an sp hybrid orl:gta] from -2 to form J
the sigma bond between C-1 and C-2. H‘gkr'ﬂs fero He Aol o bhowds,
ﬂ) This molecule has three m bonds.
¢) Two of the atoms in this compound are sp* hybridized. e unh \, vl el P
C;j The n bonds between C-2 and C-3 are formed from overlap of sp—hy_‘l_andk;hml bl
T e) There are 10 sag bonds in this molecule. bt S
‘?_ i a Jou: «C échi Ii lf ct‘bu‘}& for v T h oan_f
i0 f% 10. Wthh he folIo %statements is false concerning ignizatign ener SE}
_ raMI!" ren IE or Mg w:l{L‘ r;r;F ) 2"?1’( o 4 c"re’ {T/
2l ;L Tﬁe secon?:l fz)n‘féail_on er{erg? of Nfe 1s'§reater th:m the 11-rjs{t 1(‘)1(1123t10n englfg{?g 3 '::h t|,m,\4_{“
ﬁ For an isoelectronic series, the species with the most protons should have the smallest
ionization energy. Species w NN Moy )wafoqj if’_h" TE (S ”@J 51361
¢) As the size of an atom increases, ionization energy generally decrtases < Gve St
-t d) As the electronegativity of an atom increases, ionization energy generally increases #re¥ S @« 1’

e) The third ionization energy for magnesium corresponds to the enthalpy change for thij- ¢ $%=~~¢.
reaction: Mg?*(g) — Mg**(g)
Ceo rres ow:Qs \Lé G@Hé’ 861[ O RB(/WOUE’nQ *[(‘fomm
[[ | 1l.  How many of the followmg are correct ground state electron configurations for the 9'
7 (3 element or ion listed? Note: Element #118 is not yet discovered and Zr is element #40.
Z b
Achle G as W\QF"R"\_;? element #118: [Rn] 7s?5f16d'°7p® AH Gre C@Y‘r&’;{“‘
Zr [Kr] 5s%4d? .
s [Ne] 3s23p® ﬁr([ Lollow: Lokt
Ge: [Ar] 4s%3d'%4p? ped?‘d-cf \éfow\
a) 0 (None are correct.) b) 1 ¢) 2 d) 3 P eﬁ“g c feble:

(All are correct.)

Q.O 12, Which of the following statements is true?

f\vc'mr MaQe[ ﬁ: v 4"“‘“
existence-of-electrons.

2} 7 F a) Rutherford’s metal foil experiment proved the 40
Dalton’s atomic theory said that each element is made up of neutrers. < w5 cQ
c) Most of an atom’s volume is occupied by its nucleus, —nuclevs v s 4 an ees <€

d) Most of an atom’s mass comes from its etectzons. W ucleug )
ﬁ It is possible for an isotope of carbon and an isotope of nitrogen to have the same

ber.
o r:‘,\) Cu/\& C W\ [\.ave Swwie naesg 'L"’M‘”V
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( 13 Which aspect of the Bohr model is not allowed by Heisenberg’s uncertainty principle?
‘1‘1

5 a) discrete atomic energy levels Treng évt[ wer L: ~{a e
(B simple circular orbits ; kecdre | a¥eus. Fgrbutéu“m( .
c) deBroglie wavelengths rafivs ate wG, Yo torre erder s
__d) atomic orbitals +reau FLRB L Ca l Sr,

JY [l2_14.  Which of the followirll_g correctly orders the raiiius of the atoms/ions listed from smallest (
to largest radius? £ has [ Lewer election ¥au £, g+ i)l be Imealler

é e “H\.«.VL F_f R -JG.'\O(SFLQ‘('& haove 38 C"‘"—""‘""‘S' Ekﬂv;%ﬁaver Préqoq?ﬁi%
a) F<F <Ca<Br<Rb <Sr b) F<F"<Ca<Sr<Rb <Br Het Wieleuse (|

e lere or Yer S
¢) F'<F<Br<Ca<Rb <Sr @F*<F<Br<0a<8r<Rb“’ oy v HanSe
e) FF<F<Ca<Sr<Br<Rb

Pu’Hmé, a| (< 4?@4—&@; FYLE/R L Ca L SLRY .

l {3 15 Which of the following statements is false concerning bonding?
Qis Moree{ec[-rohe ative %va Ce
‘-} 2| T a) InaC-O bond, electron density oh average is greater near the O atom.

T b) A C-0O bond is an example of a ptola&covalent bond.
o The bond in NaBr is formed by sha?ﬁﬂgf'electrons. /\/qgr Le Mf 1S 7@‘4 i C (MA,J +
d) Elements with extremely different electronegativity values tend to form ionic bonds Mvme{al\.

with each other. .
Awitres, H-P foudl 13

T € I{an N;E l;sond is more p;élar%:ana{’—li‘bon "
a heve 1devtice ectrton e ‘
e bl j N‘H-bcncc 'S Q

HC (" A / ? m &g
[ | 16. Consié%?tﬁﬁéﬁgwi!lg ubﬁgﬁslziﬁc% re%éctlo‘;] (itis c';l/leed the t%el?mpitégéc'tlon): po lerbod,
3 je2 C] Fe(s) +'fALOs(s) —>3F6304(3) +LA1(s)

In the best-balanced equation, what is the sum of the coefficients for the reactants and the

products? q+ Y434 = ?,9

@24 b) 6 ¢) 8 d 9 e) 13 )

. e P (J Cﬂuurqirac‘?r"
|1[_‘5 17. Which of the following is named incorrectly? cu . Lﬁr}‘is 3 qy v v 2 1
9123

. €
o ACY Y® 20
o) La) Cra(S03)s chromium(1I1) sulfite N g_ Unpaire e ledd uc:‘fg

”E£ O v "f“p

okb). NaCH302  sodium acetate

; - (Y :
: ¢)/ KNO2 potassium nitride Z_v\2+.' L'Ar] H® 3(j‘ Call € ’eled-ra“S)
©led) Ca(OH) calcium hydroxide n _ Y i
o le) NiCO; nickel(Il) carbonate Q\’Z ;Lﬁfj ‘fs"gél 1 L —7— 21—
Mi’ Uo_gznh@r‘rle /o 4 o \‘3,.:*& e(mlfoﬂﬁ
A Consider the transition metal ions Cu*, . O, an. How many ofe\t%%se five
[ lb transition metal ions has/havg)two .52) unpaired electrons in the ground state? .
0L gt CAr)Hce 3N L —— — (Zunpaired e‘ed-{’“’“—d
[0 p . 3 #
a1l (02> o3 d)4  e) 5(All have 2 unpaired electrons.) [+

A_)‘, 2+ M,QTZ” hotHh have 2 U;xpdwecﬁ elﬁc rous, Nate

CL” %‘E’S Yous A€ @(Ceﬂ‘/;‘laﬁg f_o k”lé‘w,‘_‘.va“s““'vwh Wé‘l“f'
cutidus atl "f'“}

g ‘FA.{ < P[QC-{"O"‘-} .‘C"é’-‘v‘e’ CQ e?(a-'c'fr.:ms
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[ 9 19. A piece of me amsnt ng Ci 102 kg. When it was placed into a 100-mL

graduated cylinder containing 30. 07 mL of water, the volume of water increased to 32.37
mL. What is the density of the metal (in g/mL) to the corr {gt number of 31gn1ﬁcant figures?

\HQYKIMQ rfﬁd,-f— *5 kf\ownl" ; ‘u,srou \15

a) 4.4 x 107 g/mL b) 4394 x 10 g/mL \70) 4.4 g¢/mL .
i 5 sichyg humber LSL a3 Number. The rfsui(* will hev¥
439g/r3?,j ) 4.394 /mL] {
- w TVIY,
20 ; Expenmjnts éh%wé@éiﬁ%rfg;oﬁnse‘lgm;m X, has one unpaired electron in the ground
15 L state and has an exothermic electron affinity. Its most stable ion exhibited in ionic
[, ( compounds is known to be isoelectronic with argon. Which of the following elements

Aldd \"” ud could be X? ¢Q, Ma amQ o all have unfmwf e lecire, CCa_ hes Oun mef(

(':Eybk wgg. @—ew(rwg au&Q 5 l«a.S luhpalrfﬁe(e&(‘wwsj e [oru«s cé e o Peq
(-8

egnve " (a) CD b) Na ¢) Ca d) S e) Ca ek e oo e
O e C@P"lfounﬁ C'-Q 15 I_SDCJIE'C(‘VO”-’C W‘ +L . fsach::I»wmr_w-fG Af“’
B 21 Which of the following does not correctly describe 16.0 grams of methang, CH3?

MOler tmass C'J—I» = 2.6+ 4({0) = fs 03/@' = | nel C#q £.022 XIEF3) sleclosCily
26l 3 ) onet.00)ole of methane, ,

-+5) The amount of methane that contains 12.0 g of carbon.
The amount of methane that contains 4.0 g hydrogen.
The amount that contains olecules of methane.

—~¢) The amount tha{: conta&ns 4.0 x (6 02 x 10%) atomso o{ hydrogen. A 4ot
T P
Adowms H = 1005 [ lnelclhy | ol H 5
. In some bonds, the atoms can rotate“freely withoutfbreaking the bond between the atoms;

22
’a’ while in other bonds, the atoms cannot rotate freely unless the bond is broken. How
& L-[ many of the following four molecules has/have at least one bond where the atoms cannot

24| |

freely rotate unless a bond is broken? S «c le ngg ayre «ll S).: e boudl s where
L'{.'*OM—S Céin ro{afe —IT‘::CRQ_S C(,_Mm-} ro"dlﬁ Cu}:t;nui)#{ <
ﬁvn s kadcﬂ
G (=P (&) Tt

a) 0 (none) b) 1
Colly  Heh, and cHy0 all have T smcs, RET row‘cAe F. 0
e) 4 (All have at least one bond where the atoms cannot freely rotate.)
contains g, | Sig e Bmtpg L hich. C&n MPotate .

?} D 23 Which of the folloa—;lg molecules have at least one bond angle which is approximately
109° as predicted by the VSEPR model? Hint: reference the Lewis structures you drew

Zg 5 for the previous question.
lof podade ‘Ol 1267 bend
igo Mcu fes s A‘wa.‘(jli | / ahj{é
a) H ool W H b) H—C=N\) C)lF—O—Fl g H==1==H

¢) None of the above molecules (a-d) have at least orfe approximate 109° bond angle.

i ¢ H Se‘l.ﬁ (\90(”'«5 about s xe 04'[;‘«5
>8fi . xf bids febrakedral jfiw“:; andl 109° bl ansle,
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TG ond P e mgs ¢0 Fedc queﬂr‘q\
Et"'[‘ 24, How many of the follo fﬂg molecules have a square planar shape? .
: Ew = -F \ 40c” 3Ae” e~ 28— ol
| 14 A7 i PCls, X205, Tefa, 101 [ =
£ =Tk ”:‘“! £ x /‘I’.__le
a), _ b) 2 ¢) 3 d) 4 —T{/E ‘l.
gquav’f’PkW‘CLf_ ! \F\ ( 2| _
e) 5 (All have a square planar shape.) | ~ ¢ é_(/ T\Shafm e
|E1 e —<an
Zg 25. Which ign, in each of the following three pairs of ions, has the largest ionization energy? i
@“, oy “l\‘ﬁé‘we‘ e &'c‘fausf szf"\-l'r'l'(h{(f wief gej . EQ‘H\ CW.U‘C 1IIotf..--‘ M3Z I
|2 |(5 0)vs O Mg* vs(MgZ) 0 vs@ wiHe weor <o totong
hes €L Targe TE. has the larger TE. hees fhe largter =¥,
a) 0¥ ; Mg";, O* b) O; Mg";, O ¢) O Mg Mg* 7 ‘
e 24 Chatfedions
d) 0> M Ik 0% - 10 M 2+; Mg?2* J{EOFM B
\@7, g E— W s gl % 7[02&1 <L
- e ou S.
26| 26.  The isotope of an unknown metal, M, has a mass number of 26. Th t stabcl'e fofof ~ ° L)
B i( the isotope forms a binary compound with sulfur having the formula How many "7
b neutrons does M have? fur fi(jH e lemeycls( He homber rotow a

us ave choot c?gud. with e pass nvmber o £ Q.G, ﬁ e sS ‘1["‘l11+
a) 14 b) 26 c) 12 d) 10 Y e) 24 A ‘ t/.ty
/ S !g / WS, chfv’eu‘(étEMe,c(-(BKAE CQOH.SGL Q‘M_,g ]OMlé € le vn~ec fj

DNA molecules are' complex organic compounds found in every living cell which act as thdWq wh c,lf\cﬂ‘oc“s_
information and control centers for the cell. Part of any DNA molecule is the organic com feim 41 oS,

h
guanine which has the following skeletal structure pedweas = 2o (2
al\-'bf'l‘ﬁi L =ty

L (Qrécwc.c Pules

H(@C\C/-E\ Cr be“ﬁ) + O [@“(?ba:fj
( Ne—n VRS = | '
C

C B
H@*ﬁ/@ O 2L o« 3 N

Using the guidelines outlined in class for organic compounds, complete a Lewis structure for . )
guiaw %ng‘atlf%eé\t %Etgo\xli%éwg_gu (S‘Eh ral 76’&%@‘“‘3_1 So 457&9% are sp La’))m&reréz
4 27, How many C and N atoms are sp® hybridized? i
Z y p” hybr 0zl and all ,{ the C adows

\L( H’ 7‘:’&’1’% [ atews are__gql I‘J ket

/

a) 1, b2 @ d) 4 e) 5 ;
ave sp I nCCW zeﬁ inee Ww f'\tvfﬁ '\(NQQQVLL[ lﬂlauar 3@9%«@‘!(3'
cture

| k
‘Z‘g%i 28. How many dguble bonds are in the completed Lewis stru
1% a) 1 b) 2 ¢) 3 @ e) 5

Tf\.ere ace H )eujnle AUW&QS [ 'f"L"L Lewis S*(f'uc“LUt”C;
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74125 29.  When an electron in a 2p orbital of a lithium
74 |24 photon of wavelength 670.8 nm is emit
orbitals in lithium is;

makes a transition to the 2s orbital, a
energy difference between the 2p and 2s

@y 2.96x 10710 c) 3.38x 107"

d) 296 x 10717 X 1020 =
MG\SSO\IV\C_GMAPGUE-& l@ca 9@“"@9 L(j‘ M = gl ngs

20 30. A metal M forms an oxide having the formula M>03. If lO0.00 g of M;03 contains
2o 68.42 g of M, what is the atomic mass of the metal, M?

Mmool A = 3(5@ O |21 5% me| A
a) 26.98 amu é) 459%5. @M;ﬁga\w d) 69.72amu  e) 10292

— R4 W\ . = &0
Mﬁ(ar masg M = m 529(93“\“ ac-Lanq\c_ MSS—@
%_{J’ : Which of the following statements is false?

The three 6p atomic orbitals have the same energy but they differ in their orientation about
the x, y and z axes. 0y \’hm ave e Livet ones 4o elq_gl
/[‘/b) 3f atomic orbitals do not exist in the quantum mechanial model of the atom.
Tc) For neutral charged atoms, the 8s atomic orbital should be lower in energy than the 7d

=~ atomic orbitals.  [Frewa per ekl ¢ ‘L&b l aeher
An excited state electron configuration for an atom represents a l@ml'r energy electron
configuratjon as compare? to the ground state electron. configuration.
grov S fatfe = [owes eu@rg}_ Cown SUNL \ou

51 > 32, How many of the following compounds/ions exhibit resonance and have at least one 120° bond
3 22 angle as predicted by the VSEPR model? l ‘{ﬁ" ';@él ! Z
2-— g - & i & ; ~ ~
Y 24ye~ 24" 2ZYe s R 2 SN
SOs, SeSs, NOy, TeS; AR Y w =

A“c'(%{l\.aue Sudlar Lecooe Sttvctvves fo s@ (—ﬂll ‘\czu~(
a) 0 (none) b) I €).2 d)3 ) 4 (all ;
24 Lﬂ;((ew.Cf E(eu(v’e;u_s J{-L acevt-lm.\ octam _<.usrycuu \'LQ big cg’t“o“‘& 3
<
W

o nqL[UcP ((ign_ﬁ\ GOw\_q " o % ((3504‘“
33 33. If the frequency of electr agnetidradiation is creased by factor of one alf ich of thelshy by, +
33 33 followmflstatements lséalsel‘_ As V Al ves, Adwill dechle ok £ photen T <\ \/e,‘
v =< T 1 E=hV
T a) The number of cycle;pasglng a given point per unit time halves. ¥{¢ ‘s frc’?wgcl&?g b,
F@ The velocity of the radiation halves. - speed s Cousd avit C(_S ’

T ©J The wavelength of electromagnetic radiation is doubled.
£ d The photon energy of the electromagnetic radiation is halved.
34, My answers for this Chemistry 102 exam should be graded with the answer sheet associated
with:

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



