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Practice Test #1

y CHEMISTRY
= Section 1
Time—1 bour and 30 minutes
NO CALCULATOR MAY BE USED WITH SECTION |

Note: Fonllqwnions.asmﬂmtlwmmmismx.thep:mmis 1.00 atmosphere, and solutions are
aqueousnnlessoduwisespeciﬁed.

moughwmwtmnnfoﬂowhgsymbokhwdndefmiﬁmsspeciﬁedmlmahuwiumed.

T = temperature L.ml = liter(s), milliliter(s)
P = pressure g = gram(s)
V = volume nm = nanometer(s)
S = entropy atm = atmosphere(s)
H = enthalpy mm Hg = millimeters of mercury
G = Gibbs free enetgy 1, = joule(s), kilojoule(s)
R = molar gas constant v = volt(s)
n = number of moles mol = mole(s)
M= molar
m = molal
Pant A

' Directions: Each set of lettered choices below refers to the numbered statements immediately following it. Select
; unombnmdchoieeﬂmbmﬁmachummmdmﬁnhmecmespmdingovﬂmmeanswushea.A
clwieemybensedam.mthmm.ano(nallinuchm

Quesllolls&'ll'dertolhefollowingnlﬂ-

£ 'i |sl'z : Jf
' Consideutunsofdnfollowiugelemu.Assum
that the atoms are in the ground siate. (A) PbSO,
; (3B) CuwO
{A)S /- i H (C) KMnO,
%g ' (D) KQ
(D)Sb ¥ (E) m;
) Br 6. 15 purple in aqueous solution
1 Mamﬂmcoaninsmcdytwompaind =

electrons 2t 7. 1s white and very soluble in water

2 m:mMmuhsmlymelecminme

highestoocnpiedmgymblcvel
Qostimss-smlommwingmolm Qnslim&mldenoﬂlelonwingpnsn(rc
. and 1 atm. '
(A)
®) ,i,"’}, (A) Ne
(C) CH, (B) Xe
@) CH, © 0,
(E) PH, ®) O
(E) NO

3. mmleculewiﬂ:mlyouedwblebond
8. Hsmavmgemicotmolec\nuspeedcm

4. The molecule with the largest dipole moment wthat of Ny molecules at 0°C and 1 stm

S.mmleculeﬂNhaSﬁgmalpynnﬂdalgmy 9. Has the greatest density

lO.lhsﬂtguwmeofeﬁuﬁmthwghlpinhde
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Questions 11-14 refer 1o the reactions represented below.

(A) H,Se0(aq) + 2Cl™(ag) + 2H*(ag) = H;SeO;(ag) + Cly(g) + H (D)

(B) Sy(s) + 8 0x(g) — BSOg)

(C) 3Bry{ag) + 60H(ag) = 5 Br-(ag) + BrO,"(ag) + 3 H,OD)
(D) Ca?*(ag) + SO (ag) = CaSO(s)
(E) PiCl(s) + 2C1(ag) = Pl (ag)

11. A precipitation reaction
12. A reaction that produces a coordination complex

13. A reaction in which the samey reactant undergoes
both oxidation and reduction

14. A combustion reaction

Part B

Directions: Each of the questions or incomplete statements below is followed by five suggested answers or
completions. Select the one that is best in each case and then fill in the comresponding oval on the answer sheet.

Questions 15-16 relate to the graph below. The

graph shows the temperature of a pure substance as it
is heated at & constant rate in an open vessel at 1.0

atm pressure. The substance changes from the solid to

the liquid to the gas phase.

Temperature

]

|

S Fereerrcccnaa
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15. The substance is at its normal freezing point at
time
(A) n
\(B, Iy
©
D) 4,
®) &

Which of the following best describes what

happens to the substance between 1, and 45 ?

{ (A)) The molecules are leaving the liquid phase.

\(BJ The solid and liquid phases coexist in
equilibrium.

(C) The vapor pressure of the substance is

16.

decreasing.
(D) The average imermolecular distance is
(E) The sure of the substance is

increasing

£ 17. In which of the following groups are the three

[4a ]

species isoelectronic; i.¢., have the same number
of electromg? '

(( A)_ §2- K*, Cal*

(B) Sc,Ti, v¥*

(©) 0,8+,
M) M82¢' c‘h' St
(E) CS. B'Zo' hjo

| /

€ .
] ( 4
£ 1.0 —] ,/
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The phase diagram for the pure substance X is
shown above. The tempesature of a sample of
pure solid X is slowly raised from 10°C to
100°C at a consiant of 05 atm. What
is the expecied behavior of the substance?

(A) It first melts to a liquid and then boils at about
70°C.

(B) It first melts 10 a liquid and then boils at about
30°C.

(C) It melts to a liquid st a temperature of sbout
20°C and remains a liguid until the
temperature is greater than 100°C.

(D) 1t sublimes to vapor at an equilibrium

of about 20°C.

(E) It remains a solid until the temperature is
grester than 100°C.



19. In which of the following species does sulfur have

the same oxidation number as it does in H,S0,? 3CH)g) = CHylg)
(A) HyS0, \ 25. What is the standard enthalpy change, AH *, for
(B)'S,0,*" the reaction represenied above?
© s+ (AHj of CiHy{g) is 230 kI mol™';
D) Sy AH} of CHy(g) is 83 1) moi ™)
g ‘ (A) ~607 13
(®), S0,C, B) 147
20, A flask contains 0.25 mole of SO(g), 0.50 moke © =159
of CH,(g), and 0.50 mole of Oy(g). The toul B

pewneofdwgassintthisll__)Dmm-H;-_
What is the partial pressure of the SO,(g) in the
flask?

26. Approximately what mass of CuSO,- 5H,0

(250 g mol™) is required to prepare 250 mL

(A) 800 mm Hg ; ) of 0.10 M copper(ll) sulfate solution?
© o0 mm Hy o (A) 403
(D) 200 mm Hg = S:iﬁ
,(E} lw_mmﬂs (D) 85g
21. In the laboratory, H;(g) can be produced by ) (E) 140g
adding which of the following 0 } M HCl(ag) ?
1, 1 M NHy(aq) 2NO(g) + Oxg) = 2NOJg)
¢ 11 Za(s) , 27.Aposjblemchm§smfordneovmllmon‘ represented
. NaHCO4(s) above is the following.
(A) 1only (1) NO(g) + NO(g) = N;O(g) (slow
®) gl:“h () N,04s) + Ofg) — 2NOyg) Just
8 mu’l'mly Which of the following rate expressions agrees best with this
() 1,0, and 1D '_posliblennchamm?
( (&) Rate = kiNoF
2NH, 2 NH,* + NH;~ ®) mul[';z_"f
zzlnliquidmmh.ﬂ:ewﬁmrepmsemedam © m“p«o;
occurs. In the reaction NH,* acts as 0,
(A) 3 caalyst (D) Rate = HNOF{0,]
(B) both an acid and a base _
(C) the conjugate acid of NH, (E) Rate = k{N,0,]{0,]
(D) the reducing ageat

(E) the oxidizing agent - =

By+lin—'GCs+3n+X

28, Of the following compounds, which is the most
_ionic?

23. Neutron bombardment of uranium can induce the ((:) :g
reaction represented above. Nuclide ¢ is which )
of the following? . © PQ,
n (D) C1,0
(A) 3sBr (B)
®) 5Br 29. The best explanation for the fact that diamood is
"ph extremely hard is that diamond crystals
©2 : - (A) are made up of atoms that are intrinsically
D) 2R hard because of their electronic structures
NG (B) consist of positive and negative ions that are
(E) %Rb t . strongly astracted to each other
n /() are giam molecules in which each atom forms
24. A compound contains 1.10 mol of K, strong covalent bonds with all of its
0.55 mol of Te, and 1.65 mol of 0. What is mf Mg 00 ms .
i formuls of this compound? (D) are formed under extreme conditions of
the simplest o peraio pov
(A) KTeO (E) contain orbitals or bands of delocalized
(B) KTe,0 electrons that belong not to single atoms bu
(C) K,TeO, to each crystal as a whole
(D) K,TeO

(E) K.TeOg 63



{1 35. A solution is made by dissolving a nonvolatile
solute in a pure solvent. Compared to the pure

M.Al?ﬁ‘&qmsduﬁmswithapﬂof%hvea
hydroxide jon concentration, [OH ], of solvent, the solatio
' . X ({A) has a higher normal boiling point
(A) 1 X107 M has 2 higher vapor pressure
®) 1x10*°M (C) has the same vapor pressure
{0) 1x10¢M (D) has a higher freezing point
o™ IM (E) is more nearly ideal
(BE) 8M '
- 36. Asampleduolunmofanmknmwlsuuwd
with dilute hydrochloric acid. The ]necnp\me
CS,(I) + 30x(3) — COx(g) + 250,(g) Térmed was filtered and washed

Afewdmpsofmm:odldesolmm
added 10 the hot water filtrume ard wbright yellow

> 31. What volume of B i
P volume of O3(g) is required to react precipitate was produced. The white precipitate

with excess CS;(I) to produce 4.0L of CO,(g)? | remaining on the filter paper was readily soluble
(Assume all gases are measured at 0°C and ] atm.) in ammonia solution. What two ions could have
~A) 12L. - - ; been present in the unknown? A
; ; / (A) Ag*(ag) and Hg, *(aq) 5
(B) 224L N [ (B).Ag*(aq) and Pb**(ag) “ D
© §x224L 1 (C) Ba*(ag) and Ag*(ag)
(D) Ba**(aq) and Hg,*(aq)
(E) 3x224L

32 thhofﬂ:efollowmgomds{sagsnzs‘c

and 1 atm ? ;
(A).Rb,0 HCO,"(ag) + OB~(ag) 2 H,0() +CO;*(ag) + AH = <414 1J
®) No 37. When the reaction represented by the equation above is at equilibrium at 1 atm and 25°C, the rati
(©) Na,0, (00337 . b incressed by doing which of the following?
(D) sio, [Hoo, -] by doing which of the following
®) L+0, %mmﬁhumm

. ing

(D) Diluting the solution with distilled water
‘l'hegnphbelowmmenu-auoncurvethm " 4
results when 100. mL of 0.0250 M acetic acid is (E) Bubbling neon gas through the solution

titrated with o 100 M NaOH.

140 Z
120 %
100 X — 38. A 0.10 M agqueous solution of sodium sulfate,
pH 80 ’ Na,SO,, is a better conductor of electricity than
60 Vi—=p 2010 M aqueous solution of sodium chicride,
40" NaCl. Which of the following best explains this
20 observation?
00575710 15 20 25 30 35 40 45 (A)NN-:sg.'ismsomueinwwm
.100 H Added i
ml of 0.100 M NaO (B) Na,SO, has a higher molar mass than
. NaCl has.
33.m?ofﬂt.follo\ving indicators is the best choice (C) To prepare a given volume of 0.10 M
for this titratioo? solution, the mass of Na,SO, needed is
_ pH Range of more than twice the mass of NaCl needed.
Indicator Color Change [ (DY More moles of ions are present in a given
(A) Methyl onange 32- 44 ‘" volume of 0.10 M Na,SO, than in the
(B) Methy! red 48- 60 same volume of 0.0 M NaCl.
© Bromothymol blue 6.1- 7.6 The of dissociation of N .
(D)Phunlpbthlle!ll 82-100 (E) The degree of dissociation of Na SO, in
“(B) Alizarin 11.0-124 solution is significantly greater than that
" of NaCl
34) What part of the curve cosresponds 10 the optimum C
hﬁamfaﬂnmnﬂmmpﬂ NQ*L&)% Ua (
([AyPom V | )
{B) Point X CA o Ao
(C) Point Z
(D) Aloug all of section wY 64

(E) Alone all of section YZ



Solubility (g solute per 100 g water)

39.

200
T /
60 K,S0, /
/V
20
/ xno,
80
ST
/
0 < K,Cr0—
=" Cey(SO,)y
0 10 20 30 40 SO 60 70 80 90 100
‘Temperature (°C)

Onthehsisoflltsolubilitycmslwwnlbove.ﬂnm
perceniage of which compound can be recovered by cooling a
saturated solution of that compound from 90°C to 30°C ?

(A) N2l

‘®) KNo,

© K,CrO,
(D) K;S0,
(E) Cex(SOg,

40. An excess of Mg(s) is added to 100. mL of

41,

0.400 M HCl. At 0°C and 1 2tm pressure, what
volume of H, gas can be obtained?

(A) 224mL

(B) 448mL

Q)24 mL

(D) 448 mL

(E) 896 mL _

. When solid NH,SCN is mixed with solid
Ba(OH), in a closed container, the temperature
drops and a gas is produced. Which of the fol-
lowing indicates the correct signs for 'AG, AH,
and AS for the process?

ac o
a - - -
® - + -
oy - + o+
® + - 4
® + - -

Hy(g) + Brfg) & 2HBr(g)

42. A’acemintcmpemm.the value of the

equilibrium constant, X, for the reaction
represented sbove is 2.0 x 10°. What is the
value of K for the feverse reaction at the same
temperature? \
(A)y-20x 1075
(B) 50x10°¢
(© 20x10°
@) $5.0x10°
(E) SO0x10~

65
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43. The atomic mass of copper is 63.55. Given that
there are only two naturally occurring isotopes of
copper, ©3Cu and 5Cu, the natural abundance of
the Cu isotope must be approximately

(A) 90%
(B) 70%
(©) 50%
(D) 25%
(E) 10%

44. Which of the following properties generally
decreases across the periodic table from sodium
to chlorine?

(A) First ionization energy

(B) Atomic mass

(C) Electronegativity

(D) Maximum value of oxidation number

{E), Atomic radius

45. What is the mole fraction of ethanol, C,H;OH, in
an aqueous solution that is 46 percent ethanol by
mass? (The molar mass of C;H,OH is 46 g; the
molar mass of H,O is 18 g.) -
(A) 025
BY 0.46
(©) 054

(D) 0.67
(E) 0.75 M

X

46. The effective nuclear charge experienced by
the outermost electron of Na is different than
the effective nuclear charge experienced by the
outermost electron of Ne. This difference best
accounts for which of the following?

(A) Na has a greater density at standard
conditions than Ne.

{B))Na has a lower first ionization energy
than Ne.

(O) Na has a higher melting point than Ne.

(D) Na has a higher neutron-to-proton ratio
than Ne.

(E) Na has fewer naturally occurring isotopes
than Ne.

47. Which of the following is a correct statement
) about reaction order?
(A) Reaction order can only be a whole number.
(B) Reaction order can be determined only from
the coefficients of the balanced equation for
the reaction.
{C) Reaction order can be determined only by

experiment. N .
(D) Reaction order increases with increasing

(E) A second-order reaction must involve at least
two difieremt compounds as reactants.

48. Sodium chloride is LEAST soluble in which of
the following liquids?

(A) B,O
j'@) cq,
() HF

(D) CH,0H



..Cry0y%(ag) + .. . H;S(g) + ...H%ag) = ...Cr™*ag) + ...

S(s) + ... H,O0()

49. When the equation abovenscmxdy&hncadnddlmﬂ'mummdmdwhw&wbok—nmbam,

the coefficient for H*(agq) is

(A) 2 ]
(®) 4 ' :
© 6

%13 \ ’"7’ ﬁ__'H

(=

50. Which of the following represents acceptable
laboratory practice?
(AY Placing s hot object on a balance pan
(B) Using distilled water for the final rinse of a
buret before filling it with standardized
solution
(C) Adding a weighed quantity of solid acid to
— a titration flask wet with distilled water
M) Using 10 mL of standard strength
indicator solution for
titration of 25 mL of acid solution
| (E) Diluting a solution in a volumetric flask to
L its final concentration with hot water

3 Ou(s) + 8 H%(ag) + 2NOy (ag) — 3 Cu”(aq) +2 NO(g) + 4H,0()

5l '!'mesmcmunsihun the reaction represented above include which of the following?

4. Cufs)acts as an oxidizing agent.
" II. The oxidation state of nitrogen changes from +$ to +2.
1. Hydrogen ions are oxidized to form H,0(!).

(A) l-only-
(B) Dealy ~
{C) i only
M) land1l
(E) Nand M

52. Propane gas, CyH,, bums in excess oxygen gas.
‘When the equation for this reaction is comectly
balanced and all coefficients are reduced to their
6lc:restwhoie-nmnbetums.lheeoeﬁiciemfw

is

8888s »
Bouwa

66



53. According to the VSEPR model, the progressive
decrease in the bond angles in the series of
molecules CH,, NH,, and H,0 is best
accounted for by the
(A) increasing streagth of the bonds
(B) decreasing size of the central atom
{C) increasing electronegativity of the central

atom
_ (D) increasing number of unshared pairs of
(E) decreasing repulsion between hydrogen
atoms

S $4. Which of the following must be true for a reaction
for which the activation energy is the same for ~
both the forward and the reverse reactions? |

(A) A caialyst is present. . ) -
(B) The reaction order can be obtained directly e
from the balanced equation.
(C) The reaction order is 2er0.
{D}) AH for the reaction is zero.
{E) AS for the reaction is zer0.

Time (days) ol 1] 21 3] «| s|'e] 2]...110]...]20
% Reactant ‘
remaining | 200 [ 79 |63 | 50 {40 |31 {25 20 10 1

¥

55.Amcﬁmmobsavedfumdaysmddnpaunugeofdcmmmmininglﬁeruchday
was recorded in the table above. Which of the following best describes the order and the half-life

of the reaction?
ReactionOrder  Half:life (days)
(A) Firmt 3 : -
) First 10 . $y
(C) Second 3 .
(D) Second 6
(E) Second 10
2NH(g) + N08g) = 3Ng) + 4H,0(g)
6. The boiling points of the clomeats helibn, sotn, 'S8 When80gof N;H, (32g mo™') and 92 g of
Whichofthefollowingmmmmfu. Nzoa.(”Smr')muﬁxedmgethamw
this increase? according to the equation above, what is the
(A) 'The London (dispersion) forces increase. maximum mass of H,O that can be produced?
(B) The hydrogen bonding increases. (A)) 90g '
© '!'hed:polc-dspolefmm @) 18¢g
(D)‘l‘hecheuwllmmym. (© 3%g
(E) The number of nearest neighbors increases. ®) 72g =
(E) M4g
Rate = AMI(NF 59. All of the halogens in their elemental form at
$7. The rate of a certain chemical reaction between Z5°Cand 1 atmare
substances M and N obeys the rate law above. . (A) conductors of electricity
The reaction is first studied with [M) and [N] %dm
each 1 x 1073 molar. If a new experiment is ©) “:'b“l
conducted with [M) and [N} esch 2x 1073 . (E) gases
molar, the reaction rate will increase by a factor of
A 2
®) 4
© 6
& % 67

(E) 16



2H,00) + 4 MnO, (ag) + 3 CIO;(aq) —~ 4MsUL(s) + 3 CI0, (ag) + 4 OH(ag)

\ .
%-"\ 60. According to the balanced equation above, how mymnluqf Cl10,(ag) are needed to react completely with

20. mL of 0.20 ¥ KMnO, solution? 03 A (ot
(A) 0.0030 mol - i K Q
By 0:0053 mol i == >
(C) 0.0075 mol \ W
(D) 0.013 mol \
(E) 0.030 mol
6!.Howanlm.ml.dsodinmhydmxidesoluﬁon | 63. Mixtures that would be considered buffers include
with s pH of l3:(X)ba_convatea_Ioa sodium ° ' which of the following?
hydroxide solution with s pH 0{ 12.00°7 g X 0.10 M HO1+0.10 M NaCY
(A) By diluting the solution with distilled water CJL'0.10 M HF + 0.10 M NaF
toatonlvolul:‘ofloa n:;.d e .10 M HBr + 0.10 M NaBr
(B) By diluting the ution with distilled water
= \oa towl volume of 200 mL o T
/" (C) By diluting the solutios With distilled water L
\ to s tota) volume of (1.00L ° D) Iand 1l
(D) By sdding 100. mL of 0:10M HCl 2 L B
&) By adding 100. mL of 0.10M NaOH | =
' \ AWt = 64. Ascorbic acid, B,CeH,O(l). i a diprotic acid
\ | ,Y_ ; e with _K! = 79%107 atd Ky = 1.6x 10713,
HHH N A %l In 2 0.005 M aqueous sofution of ascorbic acid,
H;%_;—(If"nr \ . 540  which of the following species is present in the
/' lowest concentration?
HHBH ‘ . + A—
' (A) H0() : Hig
62. Which of the following structural formulas | 5 4 (B) Hy0%(ag) I -
fepresents an isomes of the compound that has . (© H,CHO0g)
the structural formula represented above? . t s(ag
(D) HCH,O4(ag)
H }|l l|i ancll @\Q&Of'(aq)
W B—g—e—g—H 65. Which of the following substances is LEAST
I H A soluble in water? g
' (X) (NH),S0,
H H lll / : Y (B) KMnO,
. 5 ic) ) {
e ooesm
H Br H & , (E) Na,PO, -
l|l H H . 66/A 2 L container will bold sout 4 g of which of
: sthe: following gases at 0°C and 1 atm?
—H
© |—+—% (A) SO,
H H Br B) N,
HHBEH gg”h '
®) Br—c::—t::—{:—nr (E) NH,
HHH
111
® H—% —Br _
H n—z R
68 = ~

Lr AN



67. Which of the following describes the changes in ) 72. A colorless solution is divided into three samples.

£ forces of attraction that occur as H;0 changes V' 'The following tests were performed on samples of
phase from a liquid to a vapor? the solution. .
(A) H-O bonds break as H-H aod 0-0 Samgle Test Observation
. bonds form. . 1 Add H'(ag)  Nochange
[ ®) Hydrogen bords béiween H,0 molecules 2 Add NHyag) Nochange
\__~" are broken. 3 Add SO2( No change
() Covalent boods between 1,0 molecuies s 4 leg) Noc
(D) louic bonds between H* jons and OH™ - thesolution a1.a concentration of 0.10 M ?
jons are broken. (A) Ni**(ag)
(E) Covalent bonds betweea H' jons and H,0 (B) Al*(ag)
molecules become more effective. \ (C) Bs**(aq)
’ (D) Na*(ag) )
1Ey 00" (aq)
IOO#
90+
804
€ of | XG) 2 X0
E 6ol 3. Which of the following is true for any substance
§_ - mdugoingth:plmmmedaboveuits
E 50-: pormal mehing point? [ ¥
= 404 (A)AS <0
30l ®) al = 0
(C) AH = TaG
20 (D)-74S = 0
((B) AH = TaAS
Time (minutes)
;. 74. A pure, white solid dissolves in water
& _GS.anidmphmalencnS'S‘Cwucooledmw‘_‘C. < loyieldahﬁcwlmianﬂmlihunuagaswhm
— as in the cooling curve above. From : midﬁl-ndd:dmi.mdzhsisofmis
whichucﬁonofﬂncm?unﬂwmw information, the solid could be
::;m:hnnlenehedemmed? : (ggm
@B . Coxor
..%5» i (D) KHSO,
(®) E ; (E)  {w]
' 69,1200, mL of 0.60 M MeClyag) is sdded 75. In a saturated solution of Za(OH), at 25°C, -
' 10 400. mlL of distitied water, what is the  the value of {OFT) is 2.0 10-6 M. What is the
concentration of Mg?*(ag) in the resulting value of the solubility-product constant, K., . for
?lmion? (Assume volumes are additive.) Zn(OH); &t 25°C?
2 by (A) 40% 10
(C) 040 M (B) 8.0x 1071
(D) 0.60 M © 16x 1077
® 12M (D) 4.0 1072
W.Ofthfdbwingpnewmwhichmm (E) 20x10°¢
highestmelﬁngpoim?
(A) Sy A
® 1 1y "1y {
© s, AN
D350,
(E) CeHe

1. hd:_elearwlni-ngoflﬁckel.mfuld'lyof

69



