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1. What do the following molecules all have in common? 1> ,E-:, (CL— ﬂs\c ~
Qde” 2Fe” e~ HUOe” | rl | c‘.ﬂ ¥
KrFa, ICls, SF4, AsCls 120° !@0 - —
J 8 qF, t?o, g0
All have 90° bond angles. po c OQS /:>
b) /All have central atoms that are dsp® hybridized. {eeSaw) Aon pole v
c) All are polar. F4come |
d) All have octahedral shape. b teeani
¢) All have 109° bond angles. Sheape (aud |
jo’qu r

Mimosine, CsHjoN204, is a natural organic compound found in large quantities in the seeds and
foliage of legume plants and has been shown to inhibit hair growth and hair loss in mice.

Complete the Lewis structure of mimosine and answer the next two questions. " &
Or ganic 20'9-3

O Y bondls + O loneparss
. Uo 3 i( + ‘ w
§ H O i R

i

7‘{\’3 LI"‘-"&Q C dvmoQ U 40.,“3 Qf‘e Q{(.S |Eg& £ rm,_(.—( _‘r

How many ca bo .apd nitrogen atoms gre sp” hybridized? f Fe Mc“e%"
ey € 1(' 4‘ % an-a Ce v (j(fs ( (—€+ru '&( jfoyne’*
%‘éare?

sfther bc)u fi}‘”\ Q""’wﬁ) '\f—“’{ [209gewg““.?l%('frsff’ﬂalf‘&uaLjfo"'c fj)w ‘K
OKB;CV\C{OM ) Q%txwlﬂ.“’r@jfh C(_jl(gm h bo\;{ e/(l’l,d

What are the approximate bond angles about the oxygen atom labeled a and nitrogen

t labeled tively?
PRSP ehey S0t beoduafes sre + (OF
671090;1090 b) 1800; 1200 %) 180% 90° ) 109°7120°  ¢) 180 109°

o ‘-”"'lpcu r-g(_Q é‘lm_ fowuy,

{
(V12 R..'I‘ 24, L’c ————— "L[’l&’{‘ e '_S
e a3 ] G el e

b

Lo

ks LACT "IS| -'-"-

4. Which ofthe fo]iowmg atoms/ions has the largest number of unpaued electrons i ol Ll
g10und state? 5 12492 27772 51,..\{3:\ re o @ of e(erjf}romj
Mn, £ B3¢ 2 34° 3 elrons
a) K b) Zn* ¢) Mn e) As LQ
‘¢ 2 0,2 1 27 Bowpaire
AS: EA(‘B Hs 360 LrP HP C'[GLWLV‘O«Aﬁ
; y i O
C:LASHS 307 / F(Q “Ootescr (s andthen
g 22232 bopgtcet [ peplion o ice|
te, 3/ crrons.| L/K//m}m&em
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Which of the following is not the correct chemical formula for the compound named?

2,
@ﬁmwhoms (rioxide Fp i H)esodium sulfite  Na:SOs ety Se, (ons
0570 orvsttiow ;L(onec

6.

8.

ammonium 111trate HaNO; © K d)_perchloricacid  HClO4
Af yaudk f\JOS i ov\ 5 L
1) copper(Il) acetate Cu(C2H307)2
oF

CUZ:!- CQ C’)_ H.ZOQ_ .[OHS

How many of the following four statements (I-1V) 1s/are true?
=
@ One reason covalent bonds form is that the shared electrons between two atoms
are simultaneously attracted by two different nuclei.
@ The ionic compound NaCl does not exist as Na®" and CI° ions because it takes
~, 00 much energy to form the Na®* and C1 ions.
LT/ As the electronegativity difference between two elements increases, the bond
between those two elements becomes more ionic.
IVF The bond,butwecn any two different nonmetals is always a polar covalent bond. :
] hee v € ;A@VL ice €(€C ronegetivifies o e P [‘]L
a) 0 (None age true.) b) 1 m 4 l:l
bembc\ i M c:n/iofo.r Cpur‘v:B COUCA’-{E"‘L @'M(
¢) 4 IAgki{L\u Stdtements (I- IV)haée ULJQ_}.T]—-’Z e B8 Md oto—
e B ~ cnerypdee inversf, reled o
Which of the fu]lowu(_g Stalemmts regarding ionjzation energies is trie’ ot o £
Ffamireu& TEc >DTE. ¢ (L beedls more enm}e ctoq FO rewmewv <
cS aud;e et rovwhiclsy e Shoter ww(euj-\‘L.
F a) Longer wavelength Clectmmdgnetlc ra 311011 1S rec&ured {0 1onize (_l as Lorrajired € fieluk
. Aglecter cle Mmoi-€ enew etic Pphotden\ o i
to Cs. IE >I G L heez(c a&u-l(_g P U\ ?
b) / Shorter de\e ength e ecl;omdgncttc radlauon 1S re(a\g_‘:ed to 1onize Sas Comgaled
tOSe "'EI_/__ ¢ More eugrﬁ oW A € =l C"L'fo Z b\l’?f_“/\
F ¢) More eneu:t:llc. photon% of electromagnetic radjation are required to zon]/e Ka w # [;
oeucy Cimerre & add ofic e“\ jh
compared to Mg. J:Ef >TEe, %'JQQQ_&{ sty I ﬁ
[: d) Higher frequency electromagnetic ‘tadiation is 1c—:qukre to 10mze ctc mpared,
to P. TEMC)I-E Mev< e“Le'j‘{{"L !5‘ c lov: 2e L’e‘,
F e) Electromagnetic radiation having a faster velocity is required to ionize Cl a
____ compared to Ne. AH E M& drevel ot o Scuae S;“*’*‘Q
I L_‘__.___»————_'_——‘—*—_
lohen fens ay P(‘Ebfq'(’ i@o\-c_Lcuu_Q O CCurs, Oh g_t-« BO Gare ""Q-‘-'*"‘e e 1o,
Which of the following p]ant fertlhzel Compound‘}comaigs on]y covalent bon%s“’ A Ao i‘9“5{

Ny +504% 2y Pog KrgP™ bt _._L_OV""‘ i
a) (Nﬂ)ag(); b) Cd;(POq)? g) Kol d) KCI e) PO 32 p?ﬁ&eﬂ
T 4 Letl
[/a}\):o] :‘chuw [_N N = &J* 2{08{856""" == Corr:?c‘[ auSer

Jo estifa
In each of the following, nitrogen is/are the central atom(s). In which compound/io 'nc f

the bond angles about the central nitrogen(s) not approximately 120°7

2q{e” 18e” e~ e [8e =
a) NOs b) NO. @{Nj‘ d) H-N-N-H e) NFO
A "lzgmc;\lw)\j+ — 20° N, edih. 454
i ~H 1 (ineut ol
- U, ¥ == [
N e, zw@'\/ 2 LZ:;_ ) G,_,,.j(Go

.Ql‘f- “- ] ‘f‘ “U‘c}
sl e ey fond

(28 “-j
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10. Which of the following orbitals can hold the most electrons?

@ DX oxd WA 9
2

11, Which of the following statements is false? l

d',| ka,l? nwdé ecul"('c\iﬂf\ G‘LQ
Calcium is an alkalimetal.

b) Bromine is a nonmetal.

3
; : - Ve PR ¥ l« 2
-T"¢) A fifty pound sample of rocks is a heterogeneous mlxtur\e%f;g_‘_o _
“T d) When water is heated until it boils, a physical change has occurred. %"85( 5':";\‘0 -femd‘aﬁ b 5,
“T"e) A compound consists of atoms of more than one type of element. o0, R

12. Consider the following electromagnetic radiation spectrum.

Radiowave | Microwave | Infrared | Vis. uv X-ray y-ray

T T T8 T T T T

A, m 1072 1074 1078 10-8 10-10
AV=c A=&= 2awe o ulf L e,
V=c / vV T o 2xto' ¢"
What type of electromagnetic radiation has a frequency of 2 x 10'% 47
Frt’*\'\b};ea‘[wm, A.:gl.s ND“B“’M | Z\ 8 i pmeg(e

a) microwave @ infrared ¢) ultraviolet (UV)
e T
e ) XA g) y-ray
There (5 ay Cx »ef‘ha.,\ L 27 +€‘4 FE 441“& be Weaw
| I:—‘Ed Greops 24 cnll B A and hetwea, SA anvk @A,
13. Which of the following correctly ranks the elements beryllium, boron, nitrogen and
oxygen in order of increasing ionization gnergy?
Szg es « lower I% "-&q‘o\ B-f_gyam& o ha s ‘?—[0‘06("1—5 Hecn u,
a) Be<B<N<O b) O<N<Be<B c) N<O<B<Be
d) Be<B<O<N (e B<Be<O<N
Oul cnswer € heas Hoe L efwﬁ{"‘@ms Corredn
¢ v okt
4. Anion has an excited state electron configuration of [Ar]4s?3d'%4p*5s'4f'. Which of the
following could be this ion? Thishew hws 2 #10 r4 +i+(#18 = 3& electrons,
26e” 0e” 25e” 20 :
a) Ga* b) As ¢) Kr’ d) Ge*

rosshle coreck

QP\.[ Br- [\ab 36 E’-—f W e PR SRTE Oﬂc} ceuld (r\&uu(

awspel AL} E[QM-GV'_“ er 10 l\.c&ui‘w_ Z_.éc’-
4’6\"5 QKC;“t‘& S‘{GA’E e.fec_’i(‘ew\- CBA‘L‘I:‘]\JI“CL‘L]GP\,
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15. Consider the following molecules: | ILI ~
32e” 2™ 8 Fy fo
T Qal, Yall y has See-Sew
S1F4 .5355‘4’ el _g(\kpe aud s pa“ﬂr‘-

Which molecule(s) has/have tetrahedral shape and which molecule(s) is/are polar?

- F. - F\ Yefyhes Square
a) SeF4 has tetrahedral shape and XeF4 is polar. : IQ_C\ — Pl’aumﬂ Shape @
b) /SiF4 has tetrahedral shape and SeF is polar. \F// \F’ IS heowpo lar
¢) XeFy has tetrahedral shape and SiF4 is polar.
d) All of these molecules have tetrahedral shape and all of these molecules are polar.
e) All of these molecules have tetrahedral shape and all of these molecules are nonpolar.

16. Which of the following shapes do not require the central atc‘)@ to use d Sﬁbit (s) to form il

7 1 i T g e . i< L‘F “3 E 0("-0 fee ‘5 h wpes a
the hybrid orbitals? “l[‘gq:]:: r(‘eb [ .jor‘:_'z‘*ds TR R brds, P
a) T-shape A;pi b) see-saw AS P3 ¢) square planar 325[-’5

d) square pyramidAZ}P‘)' trigonal pyramid 5‘33; ~f-ri‘5. ,bf]qung chapx hes L

+ Strabedral ¢ @9"*'-"4';;:,#"'
1S pp* ba/ odi ze
17 The table below gives the numbers of electrons, protons, and neutrons in atoms or ions of .
several clements (A-G). Which statement is incgrrect regarding these atoms or 1ons?

5 + i Y -
Tdedy 3€ 331k i 3H g0t i py
ement B 4l D F G 8>

Atom or lon of A E
# of electrons 9 1 18 18 1 10 82
# of protons g 1 19 17 1 8 82
# of neutrons 10 ] 20 18 2 8 125

T7a) DandF are anions. Reth keve meore @lectrons Fhaw proton Se

i 1 i+ ¢ &+ oL @ {Er..."' reas. "
Tb) Cisacation. H&s mere predecs Huwa elec _ ; e
1°¢) BandE are isotopes of each other. Both are ";3”’3 Sl But{':;ii %ﬁzf%,

Gis %) Pb. ek
ﬁ The compound formed between A and E would be é;r? . ; -
A [ S ‘F‘Uer? wt and E 1S h BFOJEV\ T(‘-Q CDMPC"U vtb(
betweeu Yuese Twe nonmetels oo fl be Covuleat,
18. A piece of indium with a mass of 16.6 g is submerged in 46.3 cm® of water in a
graduated cylinder. The water level increases to 48.6 cm®. From this data, what is the ‘ .
density of indium to the corrget number of significant figures? 3 3,260 b6l
Beunsity = mass ¢ Yolowe = Y426 ¢ hr\as ~Y63cn =2.3Cm ( suh%miwm%le.\

"T"('c /
a) 7217 ¢fom> ' b) 7.22 glem? (T2 glem’

d) 0.139 cm3,fg ée) 0.1 CmB/g
| 3
chns"ni}‘ éc’—';é'.s = L9 [cin | [
e &Eus:l' L»Q‘ue &ue lo ﬂQi\w'j?eu fole.,

2 Sij(‘j““‘ bk
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19. A metal, M, reacts with phosphorus forming a binary compound MxPy. If the molar mass

ofthe binary compound is about 148 g/mol, which of the following is the metal?

| - 160 glmd ;

diu P Ma‘ur Mass = 3(2-3.5+3’ i 2

é OL;;:;WM;_;PI M(armtnsss = 3@39)+ 31 : f“(? m
)— !é)_ /mvf

A
¢) Maluminum A {0, molat masg = 4
d}%ﬁémm ga_ PZJ pmolar MueSS = 3CHO) F 3]

%drlum B& P, molat mass =23((3F 3& +;2_(50 = l—f‘;L{j Py
3

20 The organic compound tetracyanoethylene has the following skeletal structure:
/
N NN
N ‘
¢ /@ \ ‘[\P- fo Cf)(‘ herlZfﬁ,
| weav eo:mér _ [ new r qeoueThy F
So sp I‘-C?,Lr- ized. \"Z
//’ [Mhese \\
N c:u.rko \5
Gre g L(‘d E‘Q l
Stnee C‘x.(\.g‘ﬁ e \ ;OLM\_g_r(ﬂEGM,E %
Gjethylene is/are formed from Overlap

How many of the carbon-carbon bonds in tetracyan
of an sp hy bnd 0 blta I on ‘Oée carbon with an sp* hybrid o
W‘—{C!m( S aye all orwu?

a) 0(“0116) b) 1 c) 2
Orb el ow | cerhou toith @ r-naorb‘l \0"-
V.
e A e W
C@_S.er e Srewses

21 Consider a sample cjhydrogen atoms where every hydlogen atom in the sample has lhe

bna] on the other carbon? h CQ
frovahk at S p

electron in the n = 4 energy state. What is the total number of different energetic photons
of electromagnetic radiation that could possibly be emitted as the n = 4 electron returns t =P
the ground state for the vauou dro atoms?
g SI X S5 < e g*il}\&(&_sc“f@fﬂ.s cve SC.O(UU\&‘-?!Q-? T
b) 3 Ilp et
ﬁqcf/\ [kc:a c%l@éggm 5@ as Q_ &\%rec;(‘
le

wwaveleg P&ns fioee e e

22, Consider a sdn e of hydrogen atoms wnele every hydrogen atom in the sample has the
electron in the n = 4 energy state. Of all the possible transitions as the n = 4 electron

returns to the ground state, calcula{e A for the | Ongesi wavelen 'gth emissj {

b=>3,4U—=2, 4>, 2—>7,

Z
a)657><10‘ m @) 1.88x10°m _ ¢) 4OS><]O
Since +4~>3 WLI‘CM\SI‘lfc%{\G_g sm/ﬂsﬁdf t‘L(qs ]:snjen[/f,
d) 9.73 x 108 m e) 122><10 m
4 [/’)1:_?

AE;‘"KH(ZZ“ ) =

AE = NS L/O[%(J‘ 4‘2) ~—105€—75ND 4
EP‘“’\L@“': ]AE[ 4= ]5_(, 4626 KO3T s (2998 Ogt%
/ o
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Z.IOJ_ a3tPey 310.12 5_ wlCa_s(Pé’qi l o] O

23. How many atoms of oxygen are in 3.10 g of calcium phosphate?

@ 4.81 x 10?2 O atoms b) 1.26 x 10" O atoms ¢) 7.50 % 10?° O atoms

d) 6.02 % 10*2 O atoms e) 6.02 x 10*' O atoms, 4 -
mglecyes c;nk.bd Felongnce wWkere Mo | FIPe BT CaR ke Tw
'l‘ rfes@hanct.

ereu. a,cwd ¥
24, cules 1hat exhlblt%efocahzatmn ofbondmg electrons have surprising stability.
Whlch of the fi llowmg t a charac e stic ofmole les that exhibit delocalization?
T4 s 4% i .15 (ocﬁ_tze,ﬁ.
__— All ae | [jg mv'é. eiec fﬂ"\-s
[ 2 Molecules w1t de]ocahze

i nding electrons contain one or more multiple
bonds. Mvst heve TT S Prese

’rb) Molecules with delocahzed bondmg electrons have unhybr 1ilzed P atoxfc
orbitals, Pfe e Lmhs ridhi zel p e cdomicorbitals to Lorm TT Lc-ww();,

@ The electrons that form the sigma (g) bonds are the delocalized bondm%
electrons. TT’ elecdrens are ones why c_(\ Canm he E)C(ﬂ[l E,ng)
“]/d) Molecules w j\th delocahzed bondmg e]ectro s¢ tam aljld/or sp h ridi
atoms. N2 ¢ ﬁ] S S fﬁw«

e-“‘ sp
T e) Molecu];g-tha?ex]&bn %géo?lance genergl );ex:hlbit deiocahzahon of bw

I
= eer:e ce 2 different correm eveuls & F ¢y .8 atouwcs e laen.:L
Cevtrel PQ—*O&VLsEG(LthC‘i ﬁém,{(‘ C O Odhg f,

atowic o by ‘Ic:.

25. Which of the following tour statements (a-d) concerning the Le\«_qs lslruc,lure of. 1’P3le s e

false? Phosphorus is the central atom. { i(‘e .\ (‘\Q /F\ - 1 e\

PFs(0; : £ =40 TSR N HE
3L Z . 5"’3('}]"‘3(;)' Oe . ) ] E— ~F) l(_.Q"P \Et P\E‘g_l
~t a) The molecular shape of PF3Cla is trigonal bipyramid. "~ L = }:

b) Phosphorus must violate the octet rule in PF5Cl. ( cot \£! (E!
-t/c) Some of the bond angles in PF3Cl; are approximately !20°$ " et
,I/ d) The polarity of PF3Cla depends on the spatial arrangement off the ﬂuoune and e ces &

hlorine atoms. cldest, Ve fopert 20 off
- 1go° ape oy &
e) Wone of the above statements (a-d) is false. e i
B +

26. A solution of NaOH was standardized with KHP with the following results.
Reso MNs a,re r_(ob €

0.095 ¥ 0.001 M NaOH

Trial 1 ‘o €ac
Trial2 | 0.096 Jt 0.001 A NaOH f,_re v se. 99504 ~f}
Trial 3 0.0954 0.001 M NaOH \P — atowy €rem ‘(_
d, Le, MO[@:’- ;S Gte O chUfQ‘%E’.‘

Later it was determined that the actual molarity of the solutiort was 0.159 A7 NaOH. The
results of the three trials were:

@) accurate but not precise
é precise but not accurate

¢) accurate and precise

d) neither precise nor accurate
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7. Which of the following statements is false?
wrl'e{eOlfO w‘[‘l‘jve {Qf‘bpr‘\l‘dﬂnj.{

T gl
d) The L s ot T s larger than thé radius of I. y
T m’/ owe o reufﬁ '“‘:G‘; fﬂfF‘)

b) The electronegativity of chlorine is greater than the electronegatpwly of / @1\ (ocen s hav €
T potassium. _ “—ET,\‘,} e“ ou.c‘,’u J:rs'
F~c~ SF A#4

+ten
T’ ¢) In general, the electron affinity of the halogens is more exothermic (more _ AH O
negative than the electron afﬂmty of the noble gases Ve +e- > Ne
wsges &o-«'{

Vq yé é"r ftOh 9 wles Q/L%QK (34-‘!:\ efng C ., Mcvh!-eg

The radlus of Ca is lgrger an t e radlu wotlur elecfto,
L& % q e g m@( 100,

e) The radius of K is larger than the radiys of K*. § . j) [
W\I‘H'\MG'FG e‘ecw[“mrtﬁ unk Ly [' ag€,

K
m-,’f Rin ((©lewwects Pt €O —86') all Raue . T valrious
!g @ri "‘m\; (SO € 6‘ oas 1, yariov S a c?l"h) QS @1( \Fa{sc

28. In theory, how many y different elements in the ground state can have exactly 12 electrons
in various s orblta]s have exactly 30 electrons in various d orbitals, and have two or more

oA R v0-g, Ph(bye), BiCp ] anll Po (6P ol

et o w«J

a) 0 b) 1 52 l J
’/\,Q_U‘{_ D ef mer€ vapaires {eﬁ{ro"ﬁ T-Q((’ ) Guis oQ
55 0pS) Kave fumpavede™ while Pwnlbp €) LM Ouvnpaite
.P { © lec,"‘f Out$
29 Which of the following four statements (a-d) from Dalton’s atomic theory is no longer
true?
) Element de up of ti ticles called at s
- a) Elements are made up of tiny particle ed atoms.

b) Atoms are neither created nor destroyed in chemical reactions. ~ 5 c‘s:* ¢ 5 wipy E P Ae

All ajoms of a givep element are identical. +ﬂe e re -
@ Tselepes [«. iFfeceul 1t o f hé’u-‘ro-\.s, e €1Se TS ﬁ/‘c’{emm“},
d) A given compound al as the same relative numbers and types of atoms.

ays
Lown @uuzi 6’(,\/( Cé’wtyL "* LOV:#)(]) "i;otq,
e) All of these statements (a d) are true according to modem atomfic theory.

30. Consider the following unbalanced reaction:
Eu(s) + HF(g) — EuFs(s) + Ha(g)

What is the sum of the coefficients of the reactants and products in the best balanced

equation?
a) 6 b) 8 ¢) 10 @

e) The sum of the coefficients in the best balanced equation is greater than 13,

QQ{QWC‘POQ Cq L/Cc -2 [S

- EUQ_J(Q,-@ 5



\r& v/ ¢ ¢ hn ‘L {{
er esg Ne T\ e DCCU/‘r‘:o\ L[‘L‘}’Mfu(*_ ?_S
?? 705@“(#0awlﬂéraoﬁac |(cab ?j?‘ Cg hmas S (j
CHEMISTRY 102 4 (o of Lol €ecva éemew 1 202)
Hour Exam | L Page
“sSes of fho 2 me(o eg(?-? 95 vs g@»qﬁj,

Bromine exists naturally as a mixture of "Br (atomic mass = 78.95 amu) and ®'Br
(atomic mass = 80.95 amu). Which of the following is the approximate relative
abundance of each bromine isotope in nature? Assume natural bromine contains only

these two isotopes. Hint: reference the periodic table for the average atomic mass of Br.
Since Vg oereje Mess s a @u

a) 5% "Brand 95% *'Br
25% "°Br and 75% 3'Br k‘&[(‘*’c‘g L"Q‘Lwe@" %W M < sﬁ(
o
@0% "Brand 50% ¥'Br % l lgo 76@_5 71' {
| Rr, wit mestheoe abou @jw
d) 75% "Brand 25% *'Br [l {
s o if5 s cach <0 ope (50/50 splf

e) 95% "Brand 5% ¥'Br =
& {imeol o
In feo-oﬁj Cew\f&eu»cc\ meol E = Q.?Bj H {M,gj ) uoff‘{') = 3__;}[8&0[ E

32, A 100.00-g sample of a binary compound between an unknowd element E and hydrogen
contains 91.27 g E and 8.73 g H by ma%s[ lzf-}he fé)_rmu]a 1s E3Ha, what is the idgnfity of } S ‘

) = ‘ = < = i
element E? pole r mass E T avEael E ;g’ j w.o( te pesvdlie Toli

— a) boron b l &@ ¢) bromine d) phosphorus e) zirconium (Zr)

Ie\ > Te =~ Pllatems £rilowgetet
750 pple v TeSs

31.

4

33. llow many of Ihe fol wing compound/sflons must be exceptions to the octet rule?
._.—-————-—J
(g: /Re. 1 _Br
TeS;, eBrg . @_"‘Te { = T e
oF 45 e ‘ Y ~Bey
(Bri BE b, =

d) 4 Does iotfollow —
ched Tute€olE, .Doc",s rO ‘{
D e) 5(All must be eE«:epuons to tl )4 octet rule. ! 7 — 40”00";\[9
ollow s bcc L 7 rol or 1€
ﬂ(( (o-‘&-!\ ‘Ké__/ \6(
Ct. Cu S T4 T =

34, Place the following elements and '(ons in order ofincreasing, size ésmallest to largest).
T’C\( {‘G.&ius "I"['Ql«t on L,Uork_s 7(_0:;\
< As’, Se, Cl Ar e u‘+ ree | C (\cu-J eoQ oursS, .gO ©
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