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3—5 L, The density of osmium (the densest metal) 1s 22.57 g/cm®. If a 1.00 kg rectangular block

[1 (1 of osmium has two dimensions of 4.00 cm x 4.00 cm, calculate the third dimension of the
rectangular block. The volume of a rectangle is length x width x height.

height = d4.2lcnd [ 40, =C2
a) 443 cm b) 16.0 cm em ) )2.77 cm

d) 141 cm e) 3.97cm

Use the figure below to answer the next two questions.

wavelength 7 x 1077 6 x 1077 5x 1077 4% 1077 meters
% Infrared Red Orange Yellow| Green Blue | Violet Ultra %
. violet

VAd=c, A=F5 =238xe7nls _ /6y i5Fm

2 5.0 NME'T ¢
o~ 2 What color is electromagnetic radiation haviglg a frequency of 5.0 x 10" sec - _t
(3|10 Fromcggur{, A=6.0%0"Fm s grm\éle'jk
o a) red range c) yellow d) green e e
= o = - T ' =
AE = RwCﬁ%‘“M == 2.\7€x(D QT(;& -——;;B ==4,5 34 w0 Jv E b e
'% }3 In the emission ‘spectrum for hydrogen, what color is the s 5 to.n = 2 electronic HSFOK
- tre%ition?kc_ _ .62 X (6721 T S( 2988 wO¥ mls) Yy 3y Y16 % ma
1910 = HA5F9 x0T (X
e

a) red Bj orange c) yellow d) green iolet o R oq\
From [rjurf A 4 3IYNIOTFm 1S violet ?rk(ue V‘é(A l{) >
7 Ut (e l: Wt \:S*LeoQ XS Gawe ANCwep,
L{ 94. Consider the compound butane, which has‘j formula of C4Hio. If a sample of butane
contains 2.59 x 10%* atoms of hydrogen, what mass of butane is present?

20\ > molar mass Co = H((2.604 L0CLooLy — 5!2.12_5/“‘0‘

a)l%S.(ig ool B 6258 OS50 59-‘2
d) 125¢ (éﬁz%fz.so g VIO wmd H /(—éﬁ,-o

2 CiS. An unknown element E forms a covatent compound with fluorine having the formula
EF4. The shape of the EF4 molecule is seé-saw. Which of the following elements could
A (2 beE?‘—Tf\_Lgee_gaw Shape ‘\zCLS Y valehce e (ectrons,

g ce 2 = =

Fro '8 SR A% ST S ’

/ £ Qi) o~ = X+HHCH X:é =ypalence electrous 0{+2-L unknews
‘1E\?/ . /6 leunent E. ,
= E is aqrovp G element But EFR, hag /fe’_am,,

ggg_:gawst“‘f e Cen“'m\ = atem. E cant be & cince MPw € l€niewts

Never haye more 2y, Lo~ arocnf . Mot bé@j
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p e" s JjSoeclectfou'ic er
Q 20 ¢, Place the followmg agoms/ions in order of decre%%’nﬁ% S1Z (largest%oﬁsm’jlest “s e
\ \2’5 P Te n e nuclevsS, g

TR NQ
O P \MIS o (“Leﬁa‘m@rﬁ(\/é& Cua@né{i" © Z'C >I)F>Lé
a) |Te >I>F>

b) F>Te >1>Ne" ¢) I>Te >F>Ne'

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

$1 P O N, A A5 ar He elewends. )
I:‘Z( 7. Which 6f tHe fo‘ilovﬁng ground state electron configurations is associated wi h tﬁga om

having the largest ionizagion energy‘7

7—-&0 [:rowu e = ""Y‘eu ex O 4@ Ld v< % lCer] @5+ IEVQ(U@

a) [Ne]3s?3p’=S, [Ne]3523p =X ¢) [Hel2s2p? =
ot Hew (S a ecv-e&se iw?amzw(?ev\ EKQI‘ WLéV\
[He]2s%2p*= N e) [Ar]4s?3d'%p? =As a'

‘@"”"1 From IV o Q@. éO/U ‘”0‘5 Gurjes'f I:/:\/q(ue

9 122 8. The ground state electron configuration for an atom or ion has 2 electrons inthe n=1__,shce no
3 2;_ orbital, 8 electrons in n = 2 orbitals, 18 electrons in n = 3 orbitals, and 12 electrons in _ 5’ eledd -

n =4 orbitals. Which of the following could be this atom or ion? L\h;—ﬁ*
&a[eclremss 2 ,}_?4’@.‘.‘2— ~ (_ILQ-( ? ’A“—SW‘-S- t,kl C(,V\,QC, Qv € L{Oelf ﬂﬂ:
o) Z140eG) Mo e <) S 4o ) 4, 4eed) P uge" .
‘Z‘r—Sr =B (52 52 29© 3¢ 2p ‘fs7’3&w‘1p 55y 4* me“"LG Z orSr?

5H\QQ %e,se l\a.g,e A= Selec‘ro.,‘ 24 'i C,ere(/"’ L rw
q 9. Draw the Lewis structure for ICls.. How manv of the follow ing four statements (I-
£ is/are true regarding 1Cls? IA@ (ose ¥y ¢ electrons be fore ‘F’c\(&elecle
Hf T 401) w1 electrons, €7 20750323 ok 43O PPE AT
/ «r I.  The central atom in ICls has one lone pair of electrons.

S

" C {l II. Some of the C1-1-Cl bond angles are approximately 90°. —he.s octa echqJ\ i Gousi‘\‘l

- éf\ ”(/n ICé1spolar_~;\ol- < ng‘,«,gv kwﬁcﬁ 7\0(@5 do &0'(’0&”

UncCel
(C’e\j—:\c,e ’“TIV The shape ofIClscle;’gauare pyramld U'('
(U > a) 0 (None are true.) b) 1 c)2 d)3 @ll are true.)
=—C= — P =0 i bD‘“\CO}' au&w@? ‘\a\,g l@\q\orregeu.and
e | 9" j J é""uc(-urej e kb ond lc ([_&QOL(»@

\ O l(_‘ 10. A compoyrld or ion has dglocalized = electrons resultmg in equlvalent onds to oxygen. bound Lo

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

5 1‘) significan{ly weaker than dquble bonds. Which of the following could be this compound
or ion? —
lbe® loe ™ ¢
a) CO, b)“NO,* )(6 o © so; e \b f
S e 5 bem /‘ 0/ 5 o >
d) NO3” e) XeOy /g |
S, - (ol Q! Ve Oz aud SO are

composed 6F enly gmé‘sc

| ) \_14—7
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Which of the following statements is false?

) When a metal reacts with a nonmetal, an ionic compound is generally produced.
Z?, b) Nonmetals generally form anions when reacted with a metal to form a compound.

c) Alkaline earth metals generally form stable +2 charged ions when in ionic

~— compounds.
?/\d/_)) Transition metals generally gain electrons to form stable ions when in ionic

compounds. M CJra\ /ose & (9{:1(0»040 ﬁrm (a*{ 16nS W {\f’h ( :emc/. »195,
/r ¢) When two nonmetals react with each other, a covalent compound is generally

produced.

\.- 12, The most stable ion of a certain isotope contains 15 protons and has a mass number of 33.
Pl Which of the following statements (a-d) about this ion is true? Note: the most stable ion

1s thg ion that forms when this 1sotope is in an ionic compound P ‘
231 o~ kos,&AOfus 145 Pro s, P rms (Ons ’;éf‘;;jﬁ
(@Y The net charge of the ion is —3 ~ 1€ l £ /.
) The ion contains 10 electrons. Ton kes [5+3 = Cleatferng tar
fFc) The ion contains 33 neutrons. 2 = Char

i~d) The ion is sulfur.
Fe) All of the above statements (a-d) are false.

# S A rons =335 = (Eneitrong

correct answer? Loo€6b — (. €642 = @'-OOO 90 <— & S\/Nrac‘l:m\ fUl‘(

YL Enew s \[OQLS 7§
(1 00866— 1. 00776) >< (6.022 x 102 \Zti: “krovnn o S decimel plEgls:
S«é uvibepr mu 4—13'6' 3 a L{SIC“JJ tuvmhbhe f
<b)%:7; c) 3 d)4 e) 6 '€
‘VQS @ ;L & &Vtsvuerf) Mu(*“ﬁlica\(lor\ v G
]‘[’ 14. Which of the following statements ( ) abo the electromagnetd€ spectrum is true?
iél 3

| 1% 13. When the following calculation is performed, how many significant figures are in the
24

Note that wavelengths are given in units of cm

V=C ¢ E:i\\}):bj—’

[9»\ A SLgf+A
[ Qf(éj/ Radiowave | Microwave Infrared | Vis. uv x-ray y-ray highV
SW” E \ &1‘38 -E
T T T T
A cm 1 1072 1074 1076 1078
Lwrk"'f

Ultraviolet (UV) radiation has a'%eﬂ-gerwavelength than visible (Vis.) radiation.
I:b) The frequency of microwave radiation is higherthan the frequency of visible (Vis.)

F radiation. Jewer™
b ¢) Gamma (y) ray radiation fravels faster thgn radioyvaves becauge it sho;
— "\ wavelength. é Fexde f 8-1' 4. & M j /a ﬁjf

{ d) /A photon of x-ray radiation is more energetlc than a photon of mlcrowage radiation.
e) None of the above statements (a-d) are true.
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Consider the followmg five cox} ounds for th 0 questions. bownd S e les Cluce l
2be~ %e- Hoe™ be 1€e™
XeF4 4 PCIs COS e SO —
l ! 15. How many of these five eomt)ounds are polar? Pa;a‘r,;"; /0// \0 S
c 20 SHy, COS, %0, ettt pola olavr F 0+

a) 1 b) 2 d) 4 e) 5 (All are polar.)
Béuﬁ&ﬁoa XOR CaV(Cf[7"\S oy

) Spoles 00 40t
& cancee
]: ][ 16.  Which of the following statements about thes€ five compounds is false?

/@ In XeF4, the central Xe atom is sgpl bridized.
’rb) In SF4, the central S atom is dsp? hybridized.
P
T © InPCls, the central P atom is dsp® hybridized.
’]/ d) In COS. the central C atom is sp hybridized.
,i/ e) In SOy, the central S atom is sp” ilybrldl,%‘ed.J (© :'Z g Eiewod TEERES \‘J\/
: fl# [—R“}}_ﬁ_ 5{ é ' _E he <t haleg en un p{‘A']‘
":]—-![ 3 17.  Which of the following statements (a-d) is true regarding element 117 (symbotized as

- X)? [._]u[oﬁ-em_ ferm_g —| CLar ’ on, KX isS Wformdlcu

a) Elerke?lt 117 woul forrtl a(l stable coinpound \;Vti'[h potassium having the formula
ﬁ{ W1 b 71 F b) Element 117 has aired electrons in the ground state. 5
; 2z §
) Element 117 has valence electron in the ground state. 4§ 7P [ r \U\ Q'S
% [2; Element 117 has T electrons in various f orbitals in the ground state. H £ anll ef

None of the above statements (a-d) are true. arl e ‘p' ‘ [e

Tocti “"u ‘{ Qsork ‘L ‘S £ vr €lencents li°|+(2€7'
IQ {q 18. Wthh ofthe Peﬁgwolg% s%atemf%’nts 1s false? T‘se ZS oflnﬁ(s ‘are gLer M

q 23 The periodic table predicts that the 8s atomlc orbltal ;13'66 'p eners that the
6d atomic orbitals. (4 echidals </ Lov e'emowﬁ "4 o9 — (17,

b) The quantum mechanical model assumes that the electron has wave properties.

¢) The Heisenberg uncertainty principle implies that we cannot know the exact location

~ ofanelectron in an atom. _
'f/d) DeBroglie hypothesized that all matter exhibits both particulate and wave properties.
’l’ e) The quantum mechanical model tells us that there are seven degenerate (Same en rgy)

4f atomic orbitals. 3 C“bc ? Nister
e" 20e"
19 )5 19.  Draw the Lewis structures for the following four compounds ‘ BrF and OCl..

How many of these four com ounds can satis ctet rule (duet rule f r H) for all el ( e.
1O 2‘*{ ments in the compound? B Hi'8 e ol gatis %‘ 1

5 wl‘l—ké G(E’L‘{’TOV\S Con Sd (S lf‘
a) 0 (none) ; c) 2 d) 3
i{ﬁ

w\ cur'
e\ec ton

N
e) 4 [All satisty theo tet rule (duet rule for H)]. 7 ¢
9: _ Br Cm /O\CQ 0602\{_' :/f’k\
/B = § ‘l‘ 7(' /CQ{ —k / Ca Q
EU—E et SS1 = ocled 15 <.
octed ral(*

(I
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Cl > | wolrg fron fedween Na oy sod
}20. When heated, baking soda (commonly called sodium bicarbonate) reacts to form sohd
@V sodium carbonate, carbon dioxide gas and water vapor. How many moles of sodium
26 l 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:r&W\ A&[aﬂfﬂxr@@dp'c i~ l'O MO/
)

1.5 mol sodium carbonate P ¢ &2 7@/‘ Cler
K C 6)5. < i) 'n wC
¢) 2.0 mol sodium carbonate M 2 i g

d) 2.5 mol sodium carbonate 2 M/u?[ A e HC% [ C&C‘L"Cg

e) 3.0 mol sodium carbonate

2138 21, Which of the tollowmg statements (a-c) 1s/are true”
, POSi‘{‘\\)e char e It i laq&cuSC’ AVC@VS
2 Fa) The positive charge in atori uano 1§:‘;{1b3 fgggﬂfut? t 4m c\“om.
ectron

b)/ In a neutral atom, the atomic nu ber equéils the num er 0 e a om.

) Most of the mass of an atom is due to the sleetrens. OrS G 'keb"{ fons.
d) Statements b and ¢ are both true.
e) None of the statements (a-c) are true.

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

questions. @fﬁ/ﬁk\i ¢ Ev-»)‘f>
0 C! ‘1 f)oucV\S + 0 lonc Pc‘u(’f

it

N3 bewds + oL ‘
O : > beulls t A '

H
e circle d IV awl € atoms all have 4—&*@0\@(9“& (

7 1 22 How many of the carbon and nitrogen atoms exhlblt ppro jlately 109°?
2912 Onetry SewcoiH, [ OF hon QVLj/
b) c) 2 d) ) ;
W Q andl U ateves qre +r gevml;alanar w e HA
}{ 2 = 60{4 L"_S ¢
ow many double bond re in the completed Lewis structure?

210 23.
?fll"/ a) 0 @ d) 3 e) 4

ge OL‘:)O(/“Q Lewfg S"i’ruc;Lur( [\1/~a§
2 (QOUM»Q élé’m S-
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2(,( ( 24, Draw the Lewis structures for the followmg T'ur diatomic ions; C2%7, N2?™, 0,7, and

L_( F2**, How many of these four diatomic ions must have a double or triple bond in order to
il L ( satisfy the octet rule? C 2" Y 2 - a'-*ﬁ ﬁ 2t all huve o deoble ©r

0 P 2 .
a) (nqne ho.u? 2 .sC)a S?ugplcawflkc gffb edreg .

e) 4 (Al ofthese ions must have a double or t nd in order to satisfy the
octet rule.)

TR ang RE Joth ke 3gem B4 PRThus 3 Fprioas

f,

e while Br b 5 prot & c(‘wj

- P Wh‘i\a the foyﬁowfmg statmients 1s(tru§ conc&ér'r\u/ atogqs of bro 1ne‘7 =43 L e

25\ 2 tacts Hp SC = move SHronal e PR twill ke snelley~ta, Br.
Br should have a larger radius (larger size) than %57'*

[Z]15

_ s a
" Fb) Brshould have a v,_LOl’llZEi'[IOH energy than Br?~. Br w'%‘ {;Z”/ Qrﬂeft ;,_—;}‘:f ons, b

[ c¢) Brshould have a s!h:}a-fl}er electronegativity value than Ba lement #56). Aff E v " Veud,
F d) Brshould have a smaller radius (smaller size) than Br?*, 8¢ % rHa féfdé’r eletd reas, witl
‘be s maller—yn 3i2e
eZBr should have a larger ionization energy t
AH’[ TFE +v e —s 3:54

Z,é 5 208, Which ofthe following bonds to selenium should be th
bond? & anl Tw Avemedals see

t.j X2 b Mos*}?eq\c From iE"/\/""?wi

a) Se—QGa by Se—Cl e Se—D d) Se-—
fN VG lu( +{\,‘n Se So S ~C W o 14 A,So(aw Co(/q @»c)é, éOuj
rew % &“re e Sr"'f Cad p Orn Eé’ T so T s t»@ul
z)-l pure substance th tcan be broken down nto ther stances chemfical €

classified as a(n): Gp“,\ ,9&:%05 O é emeﬁv«)(b are pvrd

ost pure (nonpolar) covalent
Sk Cosbye cnel S -t fo

as an oév« ous(«}laréf r

I"{ (7 §ubs—LuuLCQ5 co Q (an b< ,L/‘a/cevn ﬁc"“‘”/\ close 4o
a) mixture b) elemex% #phase d) solut & Jcompound Se, LoSe -
lV\JD a\/—[@,c PUM SUQ.S KCESCQ @y e cts n) ‘mhg‘.; mos

Lure w@val ewl

§i 28. Sarin is a nerve gas whose chemical formula has 2 atoms of oxygen for each molecule
( sarin. If 50.0 g of sarin contams 11.4 g of oxygen, calculate the molar mass of sarin.
13

mol Samn= [[.v c(_ f;:‘itsgr\m\.— A 35635 pol Sarin W 50.0
a) 280, g/mol b) 356’g/mol ¢) 0. g/mol <o,

d) 210. g/mol @140 g/mol
Meolar measg Sarin = é‘f__Q%__—— (L{C’j(
.35 06
How many of the following four CO%lpOL?I-lgS 1s/are name orrectlz"

% ( b 2.
‘(, N &€
( MgCOs3, magnesium carb w"‘o &{ |15 Correct

puﬂPzOs phosphorus oxide <P ke&}. ‘2"“’ S \Pg coval (et €O Mf‘@ucue
, A0 Co(ClO,)s, cobalt(VI) perchlorate Hs

© b HNOs, nitric acid 27 CQQ Fl c’\_‘orl‘lf low CQO., PeﬁCL

a) 0 (none) b) 1 @ d) 3 e) 4 (All are correctly named.)
QOL HCj]Iq) CLJM::“’{ 1S C‘errec‘f dha € ér CﬂCCQ@Qj ,
a

‘leb\
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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

' m i C, CLV\Q V) Lctﬁw\
ZgSijma keuﬂj I|—I Iil Il—l - /Cl\ Tw g ech gl{' (20° Q)OJ
g H=C—C—N-—— % ~ s (411 goual P lanas
3 ]Tb@ug_s | l = ?\ Sé‘o rk So CL” a r €
Tt VeY 1 br'Q‘EQVC Hee
| | | l Lb(/s/ au,QlUchemg
S N ma (699 poud «u
H H (\;)Zjvaho&m coun
- are (7P3 Lh“’“‘%icﬂ
Which of the following statements concerning the Lewis structure for atrazine is false?
’r A&Fn%gg’o g\tc‘)’mslggc}ég%%%; 1l?zsd'<0 e SP L kl"?ﬁs L k ‘&Eaﬂ
@ Fggx;of the cﬁc l!)on agd mtrogglenMomcsLmiltrW;zJev}la‘\//s‘ l& t gng%ni‘y(brldéf 6‘ "
‘(‘QMQTQGUV\ %}:& ka qu @F 445
V€ URn

I&C orbltal C @ 4—
TC) There afe 28 51gma f&) &n S a%\%‘})l (m) bonds m the Lewis structureg’k "'kc by *ﬂ%{%ﬁ

Td) ﬂlt (}%711 atom abel sp'hybrldlzed

T e) Alfcthe carbon ydrogen n atragge axé ?ormed %;).e\; ﬂ% g)f sspf hyt\ ) 2<4Q

orbitals from carbon with Zzbltals from hydrogen. -ﬂ C anwdd U q&la%
Q

W H boulklosd fo 1\ S Tt 1099 ho« les,
5@ &/re S‘ A Bd\i - H d‘waas vies g edwl-%?
Which of the fol 1ng statement aboutﬁyrrid orbitals is tru . o stgma hew

orw\k I‘lé/5

\/o\ ence oM hiv4 (%1/
( F a) Valence ataﬁc orbitals always combine Wwith inner core atdinic orbltals to produce

hybrldoblt ISN ‘ @lOM‘ 9(L ~/Q/ ‘/0 ©x aw\ [0? OMQ
¢

+ b) The orle tion in space of the hybr1d orbitals is ideftical to the o entation in space | gvt
of the atomic orbitals from which they are formed. 8 5

N
An sp? hybrid orbital from one atom can overlap to form a bond with an sp hybrld
orbital from ax\\othf aé%ﬂq—wlk'
fd) Overlap o rblt orm 7 bonds

L e Atoms wh1 har sp ybridized formLpl bonds

oms i
5*’ ﬁ’ dised QN DS TSI A ey ner AN

32. My alswers fi thls Chemlstry 1 exam should be graded w1th the answer shset A a(ﬂ
associated with:

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

LewDGDQ Jo e 4-&( f&#fuc\/\ﬂ’(

Seedly Ting Carhon ,@mea Llom an $p2
okﬁ% g%jgézﬂa“fm&(ifhon o Awg‘ﬁ 8};\;-“6349” U'



