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l 1 F 1. Consider the ionic compound (ammomum permanganate). y ions

(total) are there in 1.0 mole of ammonium permanganate?

13R3
a) 1.8 x 10* ions b) 6 ions ¢) 6.0 x 10® ions
@.2 x 10 ions e) 3.6 x 10%* ions
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28 2. What is the wavelength of a photon of light that can excite the electron in a hydrogen
[‘1 .2"{ atom from then— 1 to tgf_rl— 8 energz level o3 ( 2. qqg %0 Mé) Ci PN N O.,gm
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3 L)'j 3. Consider the following five molecules/ions which all have selenium as the central atom. ___
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Wthh of the foﬁlowm statements concermn enzene is false?
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As predicted from the Lewis structure(s) three of the six carbox} caébon bi nds are ben he
shorter than the other three C-C bonds. AL S "3"\‘,‘49 e R

The carbon- caE;bon sigma bonds are formed from overlap of sp? hybrld orbitals frorn I
each carbon. Each Cathew kag *"’T"ijul.l plane r GeomeTr (720 h el ancls SG C
The electrons in the 7 bonds can be thought of as delocalized above and below the {<s 2 “Q

entire ring surface. A ioe ?5 Jlls case with Tecoia0 s yb i
Each carbon in benzene ha§ one unhybridized p atomic orbital.
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19 s Draw the Lewis structure for SFs. Wthh of the following statements concernlng SF4 is
C] 19 false? C,es\:l»ml S aﬂ'ﬂm e xKib. t ts *"rajoml b‘lra.«m? 5001&{;#(3,50
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a) The hybridization of su SF4 is dsp®.
@ The molecular shape of SF4 is square-pyramid SCE —S e w
) The smallest bond angle in SF4 is approximately 90°.
—{"d) SFsispolar.
-T¢) ltisimpossible to satisfy the octet rule for all atoms in SF4.

d 20 6. Consider the following three reactions:

lo Zo I F(g) =2 F+(g) +¢° AH=? \l Qlﬁ,\l—z-a"l o N Qwera lﬁo f ': a
II. Fig@+te >F(g) AHu=? C’Jeolvrcw\ cqﬁf)wp‘»}'{'M‘ F +rend

L. S(g) — S™(g) + ¢ AHm=° Yo ntzatton e,neri (’Sf‘s

e " .
\gnch o%lt:h% %tﬁovtfgg’ statements a-c 0’) cnr::e’ronil\n‘g;tfe‘?eoreac%&ls1§a&’true‘7 S
So OH,>pH,
F-a) AH for reaction I is equal to the first electron affinity for fluorine.
Fb) AH for reaction II is equal to the first ionization energy for fluorine.
) AH for reaction III is larger (more positive) than AH for reaction I (AHm >AHj).
All of the above statements (a-c) are true.
. é)l)None of the above statements (a-c) are true.
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Polav Mas = MasC fe o .00 3 Na CLO
Mo bes moles NallOx
j%\l 7. A compound has a formula of NaClOx where x is some wholé number. A 100.00 g
\

sample of this compound contains 21.6 g of sodium. Which of the following is the
formula of this compound?

Mol NallOg= 2164 w ool At “‘“‘“““%& =(0.9295 mel Mt ),
a) NaCl0O  b) NaClos aé’l% 5N D ) Nacioe

Molar bass = '@i?e,”‘iﬁ. - /@(aH el * 0GH = 22,95+ 3545 *xua
ot h of e loing s st ——— Ok tegt K = 3 (e
_,P“ Bross = celliwﬂ F Lero,r;r bwgcuws &
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} —{a) A hombgeneous mixture can be a soh mleure or a gaseous mixture.

I b) Itis not possible for fiye measurements of the same object to be describgd as accurate
but im rpec1se T[ > easu v *i are a.chu: +ﬁew {i i,r e o.“ 6‘05 X
p 7 ve alv ﬁfa[lMMufcMm .( ave Clo GI‘

An atom is mostly empty space. e}% ar< Qrecises
One would expect the undiscovered e emen‘:ﬂl 22 to BE an alkaline earth metal.

A compound is a substance with c& nstant ccingg‘smon that can be broken down into
elements by chemical processes. T
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Assuming you were able to pick up only one bromine atom, what are the chances that
you would pick a bromine atom having a mass of 79.90 amu?

Po rm
(,ll)
( 9. Bromine consists of two isotopes and the average mass of a bromine atom is 79.90 amu.
Eu

m b) 35% c) 50% d) 65% e) 100%

242464 246V0+ 5 = 2.3 eleclrous Ml% V and (+ have
(O] 10. Consider the following ground state electron configuration: 2 € 'etf—ro S,

s

V! 1522522p0 32 368 42343 5 b0 kot VmusHhe-CrF,
15225%2p®3523p®4s%34°
Cetis?2220b2,23,6 Hg 12)° = excephron do b now-
Which of the atoms of ions gelow ﬁas this ground state electron configuration?

or C{d‘/ He Hs e(cc\“OV\ < lOS‘{' ﬁwg{ (QV\D\‘-/{,\_Q/* exceé‘ho
a) V7 (2y.9) b) V(23¢-) o :I\L/In - te ""“’3,
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1 3 11.  Which of the followin statgments is false? o 122 e—f}l(l have 3 ovn ‘ws&
2L Group SR Ng" NP = velence shel | np elecfrous-

*ﬁ) Elements in group SA of the perjodic table have a total of 3 unpaired electro iné Lh‘f ¢
ground state. " ¢ [g2 251 Z 2 CF 2 o totets =
’ﬁ) Iodine has a t%)%al ofS 23 electroms insva s p grbia S irosun‘cif sétqate. 23 pelecns
—=¢) _Element 114 should have a total of 4 valence electrons in the ground state.~» vnfe~ Ph )«
The periodic table predicts that iridium (element #77) should have a total of 7 grovp ¥
unpaired electrons in various d orbitals (in the ground state).
“r e) Mercury (element #80) has a totalQf 14 electrons in various f orbitals (in the grqund

state). Hé.’):)(ej égzsaif) ; H@_L\as “—-{ e~ }k\f i"é;‘(‘c‘.&j .
Ty osty gy T Tz 2L 2 et kes 3

% : » - Ynpalred o~
( ‘-’ 12. A microwave oven emits 1.0 x 10°° photons of wavelengt} of =5 ¢
H/ operation. If a cup of coffee requires 77,000 J to bring it to boiling, how man Sdifas ™M
25 are required by this microwave oven to boil the coffee? Assume all the micr%wav
energy is absorbed by the coffy E = M‘S (2-99€x0 "’é ~H,9¢L X/EZ
=h& H.0 xioZp, - ol |
a) 13 seconds 8—35 seconds c) 52 seconds - f’rﬁ

Lov\
d) 70 seconds @3 seconds

oS
T 10007 !\ phojor = —éi——-——-"—\x @
,’ 24 é 2 photo
5 13. A certain metal Lilor? éhéi“}()(?ormg i(grgi?c)é/gpoﬁld witl?g osphorus.
’2& i%

he molar mass of
the compound is 238.0 g/mol. If the charge on t_pe metal ion is +2, which o

Me
following is the identity of the metal, M? ML wiHa_ Pg-' Yves P &r Mu)a.
[ed K= moblar pass ofl/\/1 3 32

2) Pb b) U ¢) Pm d) Ge

2380 = 2% + 2(30.99) x=58.67q/ml
From Per?ochc tahle @
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‘\_l Jl 14.  The successive ionization energies for an unknown element are:
5B IE;= 896 kJ/mol H“S‘&J Ump hehween TE, and TE; . His
IE;= 1752kl/mol, D cates the elenact has 2 valence eledftons,

[E3= 14807 K/mol~ Se ¥his elemect 15 an ol Voltue ©arth
IEs= 17,948 kJ/mol noed el

In which group in the periodic table does this element belong?

a) alkali metal group
(B alkaline earth metal group
¢) boron group
d) nitrogen group
€) oxygen group

\g ‘ % 13. How many of the following five terms (I-V) did Daltgn not discuss in his atomic

theory? Da\\—ov\ @ml‘% Pro O.Srce +(~.L X e ©F a enefic a_tronm,
¢ 2§ . He IUJL no 1l ea what specific Pa teles Maﬂg up
I. isotopes II.ions  III. protons IV. electrons . neytrons

G aaton NMone of hese ternms were Aiscossed in
b) ¢) 3 d) 4
ba(‘iOk(S a‘\mm‘ac, \"’Leal‘ )

Dalton did not discuss any of these terms in his d@omic theory.
By cobtrachensaldd;fron rv le, +ho
'\\{qu“—ov” 1 < @'\‘b‘dww*\ ‘{»(9 ‘C/é\g f.en\u\g
P

cce . S\ﬁ Aurce ra

[3 16. Consider the calculation: ~rsa b \'3 CT% hUuLﬁW’.
pr: 2L
F 1 39.0630 -@. D+ 2.7392 — }_ELL.O-.-————— = |.6Y

7.084x 3.1978 J.004 % 3.19%8

FO" W f(na}naQer Fo) f {J,\Q Cu(cu{w\l? on |V e_Lch ui&Q?ufs?ow\

Which of the following is the answer to this calculation to fhe correct number of

ignificant fi ? ¢
I ipli c bon. I 3sighrgnomber Durdel bo
a) 1.6378 b) 1.638 @1 .64 d) 1.6 €) 2

A Hsrolrg numher el o 5 SLQ,f'fj Ava ber resy s yn R gie 16{75.
L}F} 1‘7 @AHI%VNJ “aul TeS3 have my I'/»?P [ kouﬂs 4__@\0} Con lo e p P . oy
3 :

many of the following four compounds exhibit resonancg? d.i ¥€ecewt locat-tous. o
w é L"[ I tze-— 6n UL—S Csu&Tegg (’i‘l-La"‘
HcO ' fesencnct,
: p\,% g Ao

{27+ fesennct
e) 4 (All exhibit resonance.)

a) 1
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V(g 23 18.  Which of the following statements is false concerning the Bohr model of the atom?
/ ‘IO

’\/ a) The Bohr model correctly predicts the energies of photons emitted by excited

hydrogen atoms.
The Bohr model correctly predlcts th wavelengths of visible light emitted by exc1te el
neon (Ne) atoms. E}\ggm : }L ‘17 for S Uisf*j‘e—‘ po-vi é' ect rove
e

/l"c) The symbol n in th dél represents aﬂéwe%c&;cmartorblfselsn\\!vh?efl{an ~Ne.
electron can be located.

~(/ d)  The simple, well-defined circular orbits for an electron in the Bohr model are not

allowed by the Heisenberg uncertainty principle.

——re) As an electron in the Bohr model absorbs a photon of electromagnetic radiation, the
electmn moves farther away from the nucleus.

‘ T0 !voScho*p T % aad 0% tons. T B heg 1€
‘ 4 19. Wthh o?“ the followm statements is false? + n
9 i el ee“'-f_9ﬂ§ a «. Cwill heve vy} a"g o electron Cow(}g vraTion,
“{ a) The metal ion in TiO2 has a noble gas electron configuration.
~T b) A bond between two identical nonmetals will be a pure (nonpolar) covalent bond. V. 0
—T.¢).  AnS-O bond is an example of a polar covalent bond. Bo O w“w\‘k
Ca(NO3); is an example of a compound that contains only ionic bonds™j ¢ cGvaleat
e) The partial negative end of the bond dipole in the Se—Cl bond should be around the Cl
atom. m A0 is more elect 'OkejQ Hive \‘-l»auSe SO
CQ s Yhe FCU‘:LWQ\ ahive e
25 20. How many of the following are correct ground state electron conﬁg rations for the
3 element or ion listed? Bi is element #83.
It

2
C: 1s2stop? [g% 28%
ij%Mg: [/SXr]lsls i L Nel ;S% Y
RIS [Ne]2s2p* [Nel 3¢+3 £

o, 3
RICBI: [Xe]6s25f146d'%6p° [_xe_)es Yy HBA‘ é)b

(None are correct.) b) 1 c) 2 d) 3 e) 4 (All are correct.)

L\\& 21.  Apply the hybrid orbital theory to the bonding in a nitrogen molecule (N2) and complete

the followmg sentence. The mtr Egn n1tro enb nding in N> is best eﬁ;flbed as:

ruc uré. e ec‘[ foe
3’)' one o b’ond‘due to overlap of an s ybrld orbital each mtrogen an one #og{ [ 5

a ou{-'
from overlap of unhybridized 2p atomic orbitals.
b) one o bond due to overlap of an sp? hybrid orbital from each nitrogen and two 7

bonds from overlap of unhybridized 2p atomic orbitals. U \\915
@ one o bond due to overlap of an sp hybrid orbital from each nitrogen and two n bonds | theay-
from overlap of unhybridized 2p atomic orbitals. eom\l
d)  one o bond due to overlap of an sp hybrid orbital from each nitrogen and one n bond andl S P
from overlap of unhybridized 2p atomic orbitals. ‘\/‘alm

l £9 »\,‘La\n { Ta\,\_& 2T7 69"‘95 \TLL
TL& ﬁ}z:ﬁm&csuk& overiep ng\,@o kead do JZ[M
LL(]J) m4m U,\‘\,}hr l% }5 C&@m;@erﬁ:
%MM @acﬁ\ U 6V€f{“f+97$ o T be
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Isolan, an organic compound used as an insecticide, has the following skeletal structure.
Complete a Lewis structure and answer the following two questions.

wiePoles .
Q‘OHEM.ZS i%lone/suid T '\), Lf‘> %LQQM( ﬁ Eéme‘lﬁg/“ﬂ%
f\/.g O BT (" o H_T—"H\ lOci Loungjieg,

p 2w k2 s ls AN Cohesdnigoud planar
'PT Ne— 1 Cfeu
- [L j{ C\H _ Cd &Qute‘{"‘&, wiHd 120 Agc_éle&

2. How many 7 bonds are in the complete Lewis structure? N _
2316 Heere @ce 2 double boudsin the wMPId—eoQ Lewis Strvelure,

e)4

A ai)gu[, fe kt;)@}&&wm_g)kzsis o ,CQMQ ( T [wu&i;) Met"(’
are 2 IT houwlls Gromthe 2 Rovlble honds,

23| 23. What are the approximate bond angles about the nitrogen atom labeled 1 and the carbon
: atom labeled 2, respectively?
23|F

a) 90° 180° b) 120°; 120°  ¢) 120°, 180°  d) 109°; 90° @1090; 120°

u\[} 24. How many of the following formula/name combinations is/are correct?
291%

WIOALS;  dicluminsmionttre  alumiavm cuficle 1S corteei-

Carbe & 2=
NO CuCO;;r oc‘:%:%fer@%ar dnate COPper CILX Carhoute 18 core

C anijpan,

WFG(%%é‘;)z\lsron(M chlorate l\row(.lIS Ferdn[om“e [ K Cprreofn
MOCE:  tomiwmceside  Cestume b romidle 15 correct:

CUe5SFe disulfur tetraﬂuo@

= <9
B} & c) 3 d) 4 e) 5 (All are correct.)

3}%‘[;}3 25. How many neutrOr_l,tS azd_ _Seljitroozsaasre %ngmlf; r:~ Joug s [ L F= 5 B o= @

T r¢ e lemed |
a) 128 neutrons and 53 electrons /74 neutrons and 54 electrons
¢) 127 neutrons and 54 electrons d) 127 neutrons and 52 electrons

e) 74 neutrons and 52 electrons

For the ~f charge on I,
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Lp—nljl\.lr S Rbi LR‘Q kﬂ‘é‘&.e:r—g@(& {ca)"
Consider the following four groups (I IV? of atoms/%ns for thgnext two questlons °r

67/‘00 §nLS€ est qlom ¥
y\j(p L. N+ N% G.,,-gu ﬂ,(_S &h aw@ n grj‘\l‘ Qﬁx‘cm (KG}/‘OL
UO II. Al Ca S-r\ F Gyrew :C, ! a Q? ro ""‘5 [ (,u(\(-(zk
| Se, Ar !(,2_& Mas‘f' eg(,;c(\r::fs ket 4@{% gm((esf‘IE Vc.lut au&+
WIV Na*, F~ 5-(.3(5; {U los e (a €St T E and <malles
ect o

S12e sTace ( 5 354—& “s. 6rc-‘{’ 18 aw icoele{ronic

Sefries w Er?é[/ 7 ous L,a\/‘e |© e[e(,iv’BMS 0 "ol ‘(’(x.z (écu(zs'F
é 26. How many of the four groups (I-IV) is/are in order of increasing ionization energy

13 [ (smallist to largest{I[Ea‘? e, Tl cmallest TE valve «wl e [ @ r‘je‘g J»

Prﬁ 0"‘-5 W

a) 0 (none) Q c) %5 d) 3 |

e) 4 (All of the groups are in order of i mcreasm ionization ener ,
24/(’ t( ag"ﬁp (ar €’<S‘(- l‘o;«% 2ol on av%y o CUtOQ 5"4&'1 <5

27. Ineach group (I-1%), which atom/ion has the largest radius? j
@%k 6:’00795 ot T e D/’,ao)pﬁé or ta/([a'/ﬁes*f L E ——z:m«”ﬂﬁL »

a) N'; Al Ar b) N*; Rb; Ar; Na' ¢) N7; Al; Ar; O
y\deﬁ Q\Lom[;om tr eacle 3;"60,4 @ o Ue @rhave He (agesrL

_v\_@lN"; Rb Sn; O* e) N7; Rb; Sn; Na*
T-

— ral J = ,+ﬁ &
_ i 1y ¢ p u, m"ulﬂ
z :4“;’\ W (\ \p' j
Draw Lewis structures for the Mg five molecul en answer the next t two questions.
(e - Z - e .
P— )/ F: 296 4" 2L 36 Zo /F/;\P bew '

5\’27:6- (Q,\[ é{’dvﬂm, 15 {14 g,&@ﬁa( hxcrea_Srv\}IE valuez%
HIZ

5\ IF; SFs Pl XeF, SF;
/F/ P/ Oc#ahe&rml /F‘
2919 If‘ hango(uk ~ \)Zi’ F/ gqmw%lana‘/’ ‘?)@/Qf
28. How many of these molecules are polar? = - =7\ ’Q
513 = /

b) 2 @ e) S(All are polar.)
I% P-’: ,and S [F, cu/‘tﬁa(a:v(ég,,ﬂ& oles Ao KO'(\ (_a&Ct(

@V{“QQLL\P d e Noupsler gt

?’j_‘_q‘ 29. Which molecule has at gona@yramld S ape‘qu po (eg ccufgg( oot kC( *ﬁé laacme
(0 PF; has driqone poramid shepe-

a) 3 g) SF¢

@ PE) d) XeFq e) SF2

= Ine Phrer
6)\ nc;-fdlﬁl \
VAT o)
26, < < oAzt W (ol —
Q 30,  Which of the followmg molecules or ions has the smallest bond angle ?
|75 af6g® 190° ~20° (86° .
) HaS;8¢ b) XeCl;,22¢™ ¢) O3 Jge d) HCN, (e e NO3 ye” [/ N
o A
AN ~

/
S\y ICQ’*" ~C§U H-C=VI + L&W‘S

4’Q-\'r¢;’h:§ra(ﬁ€am€‘f3/ l‘"*‘—‘l/g[\afc 180 Lqi::hc%g 1g0 Cj o
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3( (3 31.  When nitrogen gas reacts with hydrogen gas, gaseous ammonia is produced. Balance the
- equation for the reaction between nitrogen gas and hydrogen gas to produce ammonia.
315l What is the sum of the coefficients in the best-balanced equation? Note that ammonia is

the common name for nitrogen trihydride.

a) 4 b) 9 c) 8 d) S e) 6 Y,

/’\) = C E - ‘\0 = /law,(\LO are M\VeKe Q,rf) ‘):’ﬂ S&M& %5‘4’((/‘6

3213 32, Assume Illlnl{rays were recently dlscovered as a new type of electromagnetic radiationg, - F jud A -
5 32 and assume that they possess extremely long wavelengths (A = 100 km). Comparing

[1lini rays to microwaves (A = 1.0 cm), which of the) following statements (a-c) is/are
true? o . .
- /{/(f/m >/{Mc,ro ) so \)Micrc> vilin, C""LQ EM((.rc > E“”"‘M .
A photon of [llini rays is more energetic than a photon of microwaves.

(" b)Y/ The frequency of microwaves is higher than the frequency of Illini rays.
¢) Microwaves will have a faster velocity than Illini rays.
d) All of the above statements (a-c) are false.
e) All of the above statements (a-c) are true.
T. (o) and T(spD hgth heve lonpaiged pleclon

53 33 33.  Ancelement in the ground state has one unpaﬁ&l electrm 5p atorti€ orbitals. The
3433

element reacts with chlorine to ]'orm a covalent compound. Which of the following is
this element? 17, 4 M{(q L reect wit o nonmeda| o form
a)ai!l\ fonic (59 w\f)e vu C5)0111w+ Fa I, o A@'\Mz;(‘éaw, l react
(=S cW\ 4*&4, Mw\ue‘(el C.Q "'O ‘érm & Co va uaé (/@M/JGU‘WQ‘
SO W e {e—MGn‘* s T,
34 \2¢ 34, A 25.00 g sample of an unknown solid is placed in a graduated cylinder and then the
cylinder is filled to the 50.0 mL mark with benzene. The mass of benzene and solid
EX 'f together is 58.80 g. Assummg that the solid is insoluble in benzene and the density of
benzene is 0.880 g/cm?, what is the density of the unknown solid?
A ens 1‘} .—% MNC-SS se (1K= 9500 94 need o detersiive \/ .
(a)2.16 g/crnL b) 0.651 g/lem®  ¢) 425 g/lem®™  d) 1. 18i:<:3,/cm3 e) 3.68 g/cm’
as¢ef beénzenc = §¢, ‘ZO -25 00 %0 en2ew
) ,VLV(S“UM( of benzende = ZQQO} Mjg\ ng(CW\S
35. My answers for this Chemistry 102 exam shoul% be grd&ed with the answer sheet
associated with:

a) Form A b) Form B ¢) Form C d) Form D e) Form E
3

velowe of SO{n‘oQ’:5(QtO ~38.1l : [1.59 em
5004 o

&6'«5 49,'— .59




