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.2-5 1. The density of osmium (the densest metal) is 22.57 g/cm®. If a 1.00 kg rectangular block
[:‘L ot of osmium has two dimensions of 4.00 cm x 4.00 c¢m, calculate the third dimension of the

rectangular block. The volume of a rectangle is IWN.
hetght = d42lcnd [ o0, =C2. FF cw
a) 443 cm b) 16.0 cm om @277 cm

d) 141 cm e) 3.97em

Use the figure below to answer the next two questions.

wavelength 7« 1077 6x 1077 5% 1077 4 x 1077 meters

L i}

U/ .
Yellow| Green Blue | Violet| Ultra %

% Infrared Red

Orange
. violet

VA =c, A= \% — 2.99% xo¥m(s

= L0 YT m

20 5.0 MO ¢!
2. What color is electromagnetic radiation havj&g a frequency of 5.0 x 10%4 sec ‘_Z.
1310 FremLiguore, A=6.0%0Tm s GrangOligh
a) red range c) yellow d) green e
AE_— —-L-—— ’!Q—/ J- _‘— ; lO-l?~9 E , L -
= ~Ru( 7\77;",\7,) == 2. |7€%(D ] (},, - 5>§ ==4.5F4 X0 47 photes = (0“‘4
‘% ;’,3 In the emission ‘spectrum for hydrogen, what color is the ns 5 to.n =2 electronic HSFY
- traﬁitiuczn?éi_ _ (.62 % (6731 ] E(_Z:j‘(?xto mls) 434y (657 na
90 ) red  b) H‘??Lﬁ MOd;“’ (L Niolet ARTARGA
a) re orange  c¢) yellow green _(_e) Aviole 3 ‘
Frewm Cf v /\ =H3YNLOTFm S violet oc hlue-viol hcs ‘o
IV T Ntolek [ieht listed as an ancwen
\_{ 94. Consider the compound butane, which has“j formula of C4Hio. If a sample of butane
contains 2.59 x 102 atoms of hydrogen, what mass of butane is present?

20|\ 2 molac mass Coff =Y((2.6 V4 LOCl.ooQY — 5‘3“3‘8/Wl

p—

9 250e (fmél b) 625 g oo Q500 gg-;z
d) 1.25¢ 6o 2H7 sy T I O we 1 ’ﬁo

2 ﬁS. An unknown element E forms a covatent compound with fluorine having the formula
EFs. The shape of the EF4 molecule is se¢-saw. Which of the following elements could

j( (2 beE?tfe cee-Saw Shape hag 23Y valehce electrons,

— éf ‘. ) &roy, op
JFL %UPG’ b‘)ﬁnfxl”5 xy d)r;PS e)élmp

! F\ iy o~ = X+HHCH iX:é zualence elect rouns 0{ e UKL'\QLUV\
\ elemew( E
\Fl~ E is agrovp & ofenench Bot EFR, hag [0~ arecnd
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CHEMISTRY 102 ¢ lSoc(ec(ramcwd—h_L Since Te SrlngzolzféweFPM'lék\
Hour Exam I FA e nucleug / Te ™

/ r‘f“unIPage
‘Q-Z’O We+ s /Soe(eo‘lrou.(_ ‘-&J"{' % F a<s l\/’wgr’
e 6. Place the followmg atoms/ions in order of decreasing siz (

; largest to smallest '\;

| lZS F, Te I, N m la hiclews, Fis wwn INe -

Pol “%5 ol de a%@rgwes (u«e’réa‘ o€ e ST IF L)
@Te >I>F> b)F>Te > 1> Ne' ¢) I>Te >F>Ne'

d) Te>F>Ne">1 e) Ne">F>Te >1

5P DN, 2k A5 are He clmedds. TE ’{
H20 7. Which 6f tHe fo‘ﬁovdmg ground state electron configurations is associated wi h tﬁga om
Z[

having the largest ionizagion energy‘7
2L Frowm TE 4reu O o have dle | C”‘f] est TE valve.

a) [Ne] 3323p =S 2 [Ne 3323p ¢) [He]2s2p* =
oF Hew'Is a decrease M‘mmzwl(eu\ Cherg Wwhe
[He]2s22 N e) [Ar]ds?3d'0%4p? =g a'

_@Vng Froam \NJ 40 @ gON L"‘-S C&"‘j‘$+ rPVQ(Uf

9 122 s, The ground state electron configuration for an atom or ion has 2 electrons in the n = / ashce no
3 \23 orbital, 8 electrons in n = 2 orbitals, 18 electrons in » = 3 orbitals, and 12 electrons in °

n =4 orbitals, Which of the following could be this atom or ion? 'L%s—%&!ﬁl
H.’c‘;(ecifeﬂS‘ 2 4—‘24"€+‘2— “4O@e 99 Puscens c&' c""‘ﬂc" Gve L[Oe[e u
a) Zrvoe @) Mo* yoe™c) Sr;Yoe” d) Cd, thee) Pd"” Uge

“Z'r—-Srl -—-192 ZJZZ@QSS 2p ‘-{57’3&‘0‘@ 55 4* Zu»m"‘"’e & orSr?

Since Hhaie ve A= Sel“’ﬁ““ﬂ 24 3¢ zoresc T, b EGRETY a0 m"
q 9. Draw the Lewis structure ’ror ICls.. How manv of tge follomegr four statements (I-
Z is/are true regarding 1Cls? L]cotkjs (ose e ¢ e lecd tons be Lowre \(’C\qﬁeleclmj
h T :603) =12 elecitrons, L§7 2522 p6 323 §b 43 A 5 4

/ 'T [. The central atom in ICls has one lone pair of electrons:.
1 Ct/ U = TII. Some of the Cl-I-Cl bond angles are approximately 90°. —he.s ocdak echq,\ eougit

(c:é\’ g\ —\/II ICélspolar u,\of- < MQ\(\»,QO A@upofO(‘?S do nO‘Qo\”

Anwcel Pa
j:\c,e Y IV. The shape of ICls s%ﬁuare pyramld i 1-

a) 0 (None are true.) b) 1 c)2 d)3 @11 are true.)

6:6—:9 ,E:U :O]+ ¢ be',*\co}_ Qﬂ&“@ ‘\o.ue_ l@%orregeuantL

_ J é‘!“‘uc{»urej eragv_ k 0‘1 iS G_CQOOU‘Q
\ D ?-(" 10. A compoynid or ion has dglocalized = electrons resultmg in equwal onds to oxygen. houd Lo

All of the ponds in this cofppound or ion are stronger than single bonds yet are

\ﬂ—

centrl aton,
5 1‘) significanfly weaker than dquble bonds. Which of the following could be this compound
or ion? s
Le® ibe™
a) CO, b)“NO;* . 0) SO3 e \b /
2 Qe > bem / l\/ 5 o
d) NOs_ e) XeO; (e

C,@Mimsa& o el gmé”c}s oudk.
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Which of the following statements is false?

) When a metal reacts with a nonmetal, an ionic compound is generally produced.
b) Nonmetals generally form anions when reacted with a metal to form a compound.
1 c) Alkaline earth metals generally form stable +2 charged ions when in ionic

compounds.
;fd/?

Transition metals generally gain electrons to form stable ions when in ionic

compounds. N\C%\ /ose etﬁc-lron;—;o ﬁrm Ca‘llanswkﬂn tnr ram({. m,ogs,

e) When two nonmetals react with each other, a covalent compound is generally
’r produced.

oL Which of the following statements (a-d) about this ion is true? Note: the most stable ion
5, (/;r is thg ion that forms wheln this 1sotope isin an ionic compound

A.- 12, The most stable ion of a certain isotope contains 15 protons and has a mass number of 33.
E{-’ , ‘?b e l i l‘&o’u
—~ kongofus . P/\o g, P rms [Bns fﬁ

COmP oun
(@Y The net charge of the ion is 3 4 _ — (.
) The ion contains 10 electrons. Ton hes [543 = 1€ C‘I&"crg ng ¥or
—c) The ion contains 33 neutrons. 2 - Char
i=d) The ion is sulfur. e 11 e rons =33-5= [8,\&,\]@“}

Fe) All of the above statements (a-d) are false

‘? 13. When the following calculation is performed, how many significant figures are in the "é
| correct answer? loo€66 —~ (. €+ 3L = @. 000 Q0 < & Suls*!ra()lvau\ v
24

(B P—J’L"(k’u ‘[o A < S’
J0, 00866—100776)x(6 022 x 023) \I’Li:" Enovan {0 & A€ cimel pw;g@s )l

& 5% % nombepr mo jrf'é’ 3 a [ Stg‘éfj Kumhe

c) 3 d) 4 e) 6
\U@S @ A glagd/ aV\,Suuer-f) M(/(“{;‘Pl'(‘a\[’a’\ ful€v
) abo

14. Which of the following statements ( the electromagnet' spectrum is true?
\lf" ‘ j Note that wavelengths are given in umts of

V=C ¢ f\‘j = c
/eké/ A Shor 'l'A
[ oW Radiowave | Microwave Infrared | Vis. uv x-ray y-ray A%
B o e o S S
A cm 1 1072 1074 106 1078
Stwr{’f/

) Ultraviolet (UV) radiation has a4engerwavelength than visible (Vis.) radiation.
) The frequency of microwave radiation is htgherthan the frequency of visible (Vis.)

F radiation. lewer™
¢) Gamma (y) ray radiatjon travels fa ter thgn radjoywaves because it has a sho
"\ wavelength. é ‘?"}“ i rev f 2{]— < Fe ek /a ﬁir

{ d) /A photon of x-ray radiation is more energetic than a photon of mlcrowaée radiation,
e) None of the above statements (a-d) are true.
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Consider the followmg five co&pounds for th 0 questions. be e les Cayee [
R be~ %e- Hoe™ be 1€e™
XeF4 4 PCls COS . SOz -g ‘L[\ff
\! s=C=90 Oy nTle
l 15. How many of these five eomé)ounds are polar? ,,)ar, 5P /& 0 ~ <
AES sF«,cos <0, are pola pe olar, F o
a) 1 2 d) 4 e) 5 (All are polar.) be Mg 9 (es oo LOL
oe,s Ao o CWnC ¢ “\Sic B Ceunc
1Lz 16. Whlch of the following statements about thes€ five compounds is false?
2,
. l . |
l ’( a)) In XeFy, the central Xe atom is sp* Hybridized.

1 b) In SFq, the central S atom is dsp? hybridized.
T ¢ InPCls, the central P atom is dsp® hybridized.
T d) In COS. the central C atom is sp hybridized.
—r e) In SO. the central S atom is sp” hybridized.

. 095 Elemed 11+ 15
| 7 LRl 3s> e £ R b e onfer i
{3\l 17.  Which of the following statements ts (a-d) is true regarding element 117 (symbotized as

9 l

22 X)? Hu,loﬁ-evg '(IGPMS "" CL.&‘:‘ set 70“ : KX i S M_Qforh-u/!((p
_':a) Elerhltfﬂ woul form a stable cénpound with potassium having the formula M

1]( L b1 F b) Element 117 has aired electrons in the ground state. —
) Element 117 has valence electron in the ground state. 4§ 7‘3 . \“& Q'S
% % Element 117 has T#electrons in various f orbitals in the ground state. H{ ¥ aufl 5 :er

None of the above statements (a-d) are true. ar € \(\' ' [«

A pe Fiedli “l-ul)‘{ Q¢ orh: 4«1\5 £l Yy 2lements (194 |
'Q {4 18. Whlchroaftheflloivcl’g% s%atements is false? TC\_e ZS ofluﬁ(.s .afe gkef‘ A

c\ 2% The periodic table predicts that the 8s atomlc orbltal 1§Be mr,x energ that the
6d atomic orbitals. (A4 ochdds Ll lov e """""'{S 3 — (12,
b) The quantum mechanical model assumes that the electron has Wave propertles
¢) The Heisenberg uncertainty principle implies that we cannot know the exact location
~of anelectron in an atom. .
’rd) DeBroglie hypothesized that all matter exhibits both particulate and wave properties.
’r e) The quantum mechanical model tells us that there are seven degenerate same en rgy)

4f atomic orbitals. 3 C“b 1375 w &
c’ 20e"
19 J5 19.  Draw the Lewis structures for the following four compounds BrF and OCl,.

U t\?‘l‘ e
e\e ¢ Hrox

: How many of these four com ounds ean satlsi_'_v_ the éloctet rule (duet rule f T or all el U e
1O 2‘1 ments in the compound? B m“; (( d{"l Sa ’SQ{I j It
52“/"""‘9 Clect-rons Ca-n Sa ‘g f
a) 0 (none) @ c) 2 d) 3 rule,
e) 4 [All satisty the Lé'et rule (duet rule for H)J. Y
{ Y O\ — 0 CO 2 472N

- E;g Canl /
/\B( —[=/ 20t sf'g/ (Lo C\Ql Catef
H!"l octed Folv.
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, }20, When heated, baking soda (commonly called sodium bicarbonate) reacts to form sohd

ZQL,, sodium carbonate, carbon dioxide gas and water vapor. How many moles of sodium

26| I carbonate are produced for every 2.0 moles of sodium bicarbonate that are reacted?
Assume the only reactant is sodium bicarbonate. (HCO3™ is the bicarbonate ion formula.)

@ 1.0 mol sodium carbonate Y:f&W\ Ad’b[aﬂfﬂxV\C@C/\L'C N, [’& MO/
)

1.5 mol sodium carbonate P ¢ 7@/‘ Cller
q C ¢ ') r ' @
¢) 2.0 mol sodium carbonate ,\/ y 2 ¢ é i g—

d) 2.5 mol sodium carbonate 2 VM&[ K e HC% /\C&C/\ré’%

e) 3.0 mol sodium carbonate

213 21. Which of the followmg statements (a-c) 1s/are true?
Posrh veé C e e /VL \f—‘m chqu AVC evs .
27\ Fa; The positive charge in atori uano ly,,dlﬁ‘lb‘gt %l}out %ﬁ)m Jr o c.g‘aim.

b)/ In a neutral atom, the atomic nu ber equéils the num of electron e atom.

) Most of the mass of an atom is due to the eleetrens. OAS G l\eu\{(‘ﬁn L
d) Statements b and ¢ are both true.
e) None of the statements (a-c) are true.

Creatine is an Qrgani¢ compound important to the building of muscle tissusin the body. The
skeletal structure of creatine is below. Complete the Lewis structure and answer, the next two

questions. (Ql‘mﬁ/av\‘ic @J,fb
= crd bods + O lowe paifs
o ‘;6—H M_' 3 L@KD,‘: $= § & ci(
» O 2 bendlst 2
Nl =0

O

H ]
e circle A I and C atoms afl have *I—e'Ha(«ecQQ“’tt

7 9 22. How many of t e carbon and nitrogen atoms eXhlblt ppro jlately 109°? i
2¥ €5

2, Oéeéme Se o [ O @i ka.j/
b) c) 2
:[6\2  C Cw}ﬁg N atews are +r 3%% Flanar w:H«\

20° bon é g

ZS ’-} D 2 w many double bonds<re in the completed Lewis structure?
D-ﬁ L/ a) 0 b) 1 @ d) . o )
gf@ Ckbﬁ()ﬁ Lewig S+T«J()Lurf /45_5
2 Ko ol le AOMQS
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Zc’( 24. Draw the Lewis structures for the followmg Tur diatomic ions: C2*7, N22™, 02%, and
F2**. How many of these four diatomic ions must have a double or triple bond in order to

i (t{ satisfy the octet rule? C Z' W, 2' ack F 2t all huve « Leoble ©F

a) 0 (nonee ho:«;@ﬁ 'F}%f’-SC)f S}V\QP &Cof—;gwf‘f'f gng elreq .
' 1

e) 4 (Alfofthese ions must have a double or t

nd in order to satisfy the
octet 1ule N]
Br aw ot have 356 Ew@ EE”L L\u53 Fpre 275 (
chlve\p manr. s &n }2 rﬁ/‘o ous . L fuctees
) 25. Whﬁ\'@ the followmg sta ents 1S true concermr%atoms of brorhin
25 veeet 5 SC Mmev e ve S<ion léB Se )élo vll e Sw[((r*% BF

2+

' [5 Br should have a larger radius (larger size) than _ ]

Xa " Fb) Brshould have a v,lOl’llZﬁthIl energy than Br?- B Jw '4&\ féweree( _-,,f;z(::r oS, ear

[£_c) Brshould have a staalfer electronegativity value than Ba éelement #5656 'qf Ty EW “ Veud
F d) Brshould have a smaller radius (smaller size) than Br*, €7« i fewer ¢ “ 4 [, b g
‘besmalleryynsiz®
e)éBr should have a larger ionization energy t
A

vV
tely TEtrend —s> FTE, EX

Zé 5 26. Which ofthe following bonds to selenium should be thenost pure (nonpolar) covalent J_
bond? &a anf Tw AvE mcwlds 500 -

& ect S—e~6a CIV\QQ ¢ -Tw
l} A b Mo$4loq\c. From EN A7 es nS G oBV?euS(«g»larg‘f r

a) Se—Ga b) Se-Cl Se’i’ d) Se-
FnJ valve ¥Han Se, So SckCQ W eA olev coyel maé Aouﬂ

rew are epPosite Cac 7 r e~T s.2T s heol
)?— 27. pure sé)stange thht'can be broken dow 1to jtherh staglgé?,g chemical € -

. classified as a(n): (’Js\wrguvﬁ_g O~ e €M€v0(5 ﬁre pure
"’{ L% ;UB,S‘L&VLCQS 0(\( Mfﬁ Can Q¢ AI"O#QM\ © O\ 'L

a) rmxture b) eleme phase d) solut &Vcompound
inde oHeq puore SU@S‘Z@KCQS elenets n>

A 28. Sarin is a nerve gas whose chemical formula has 2 atoms of oxygen for each molecule
(518

C(O_S e 40
5(9 LoSe -1

ol G5 mes
pure @va (ewl

sarin. If50.0 g of sarin contams 11.4 g of oxygen, calculate the molar mass of sarin.

mol Sarin= [ VQOCW O)[% 256385 pel Savin gg,?i
a) 280. g/mol b) 35.0 g/mol ¢) 70. g/mol Lain,

d) 210. g/mol ¢ eL)140. g/mol 5\
Melar measg Sarvn = ,é‘i‘p_‘g—_—( )
%)
Y b 29 How many of the following four co%gou%l s is/are named correctly?
(i 19

2 { newm<
© “"MgCOs3, magnesium carb ,,Aoch( |s Cortes

#sTP20s, phosphorus oxide M\QS 12"”"’5 \{)e Fogal (et @_QM’t\eum(
, A0 Co(Cl0,)3, cobalt(VI) perchlorate 4

o [ HNO3, nitric acid 2? CQO = cuor,«lf 1ow CQQ,( PercL

Ve b 1 @ d) 3 e) 4 (All are correctly named.)
al) HCIUj) Clderde s correct wane ¥ A CQCCQ@.))j )
aft G

‘lab\
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widely used herbicide is atrazine, CsNsCIH 4, whose skeletal structure is shown
below. Complete a Lewis structure for this organic compound

| ‘\’k( Sly C un ULC‘NM
H
2@5\3\@& kaugj | T Il—l - /Cl\ T riwn é ecktgl’(' l?@o ﬁod
S

i q (tr: yqa([)lama
3 Theuds I | B J

edmen\ coall «re
H-C—H \%C/I;—]I/ H 3P AL!'IQ\ZQ(/C TC\_(
| |1 CanIUcc(-omg
H H—N—-(li-—-C H Lave (69° bad o
H H *}-e‘l'Va[Aoﬁfaj é
4 2’ op* hadm, 2

Which of the following statements concerning the Lewis structure for atrazine is false?

[ avgles co no sp ko berd
1o s g/ Bbad il o no sphgbeds.
@ gi' ﬂ) x C a QMQ@M }U\rtv\ ar‘&a(( Sf &W‘
of thec4rbon and mtrogen oms 1n atrazine have at | tone unhybrldlz
corb1ta1 C@%e are G UV\ﬁé}: &Ef a wug @r “JS
Tjggl %\%apl () bonds 1n th A A

—-rc) '€ ate 28 51gma fc‘s) onds a e Lewis structure@"\ ", ke e od’
Td) E £1t o}gjn abel sp{ hybrldlzed ﬁ/

S
T e) Alﬁthe carbon ydrogen 1n atra 117e ég)rmed I'Q;).e\; ﬂd% ?f Spfhy%\ ) 2<4Q
orbitals from carbo wit é Zzbltals from hydrogen. B/l € aw Q U q4 Ouy
Q

W o X F
5@ I\Ze & H‘lwaa!?/szg iéS ef‘ﬂ%ks

. efre § L@y i
3‘ SJ 31.  Which of the follejing statement abou Fnd orbitals is true? Gme bow
Ov\l \/otlfl\C€ a/L:*/QS 7[@rlv\ k(% r,é/s
( Fa

3 Valence ategitic orbitals always combine With inner core atddic orbltals to produce

Fo g blt?slsrwef alowc a(LJe/ Jo ©x aw\ 10 WQ

The orle tion in space of the hybrld orbitals is id ntical to the o entation in space | évl
of the atomic orbitals from which they are formed. 8 5

An sp? hybrid orbital from one atom can overlap to form a bond with an sp hybrld
orbital from othf %‘gwm

fd) Overlap ofV rblt orm 7t bonds
L e Atoms wh1 h ar sp ybridized form}/pl bonds

Uy{% kf) ifcd QIOZAA 1al, L0 Con 6uf ‘éﬁv\ lﬁ
32. My alswers feq this Chemlstry 102 exam should be graded with the answer shset & mﬁ
associated with:

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

chﬁ do N e S%qu&/\”"(
Sec% N (Lu')“’"\ bo

sz b o udl I ﬁrmfz ﬂam o
ahi 18 orA tal 2&"0&4& cathea (i 2w S‘/tS3 ka}v,ﬁﬁom U’



