Part A
Answer all questions in this part.

Directions (1-30): For each statement or question, write in your answer booklet the number of the word or
expression that, of those given, best completes the statement or answers the question. Some questions may
require the use of the Reference Tables for Physical Setting/Chemistry.

1 An orbital is a region of space where there is a 6 The valence electrons of a germanium atom in

high probability of finding
(3) a neutron
(4) an electron

(1) a proton
(2) a positron

Which statement matches a subatomic particle
with its charge?

(1) A neutron has a negative charge.
(2) A proton has a negative charge.
(3) A neutron has no charge.

(4) A proton has no charge.

An atom of any element must contain

(1) an equal number of protons and neutrons
(2) an equal number of protons and electrons
(3) more electrons than neutrons

(4) more electrons than protons

Which statement compares the masses of two
subatomic particles?

the ground state are located in the

(1) first shell (3) third shell
(2) second shell (4) fourth shell

The elements on the Periodic Table are
arranged in order of increasing

(1) atomic mass

(2) atomic number

(3) first ionization energy

(4) selected oxidation state

Which list of elements contains a metal, a
metalloid, a nonmetal, and a noble gas?

(1) Be, Si, Cl, Kr (3) K, Fe, B, F
(2) C, N, Ne, Ar (4) Na, Zn, As, Sb

The two forms of oxygen, Oy(g) and O4(g), have

(1) different molecular structures and identical

properties

(1) The mass of an electron is greater than the (2) different molecular structures and different
mass of a proton. properties

(2) The mass of an electron is greater than the (3) identical molecular structures and identical
mass of a neutron. properties

(3) The mass of a proton is greater than the (4) identical molecular structures and different
mass of an electron. properties

(4) The mass of a proton is greater than the
mass of a neutron.

The bright-line spectrum of sodium is produced
when energy is

(1) absorbed as electrons move from higher to
lower electron shells

(2) absorbed as electrons move from lower to
higher electron shells

(3) released as electrons move from higher to
lower electron shells

(4) released as electrons move from lower to
higher electron shells
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The sum of the atomic masses of the atoms in
one molecule of C;HgBr, is called the

(1) formula mass

(2) isotopic mass

(3) percent abundance
(4) percent composition

11 What is the total number of electron pairs

shared between the two atoms in an O, molecule?

(1)1 (3) 6
(2) 2 (4) 4



12

13

14

15

16

17

When an atom of lithium loses an electron, the
atom becomes a

(1) negative ion with a radius smaller than the
radius of the atom

(2) negative ion with a radius larger than the
radius of the atom

(3) positive ion with a radius smaller than the
radius of the atom

(4) positive ion with a radius larger than the
radius of the atom

Given the balanced equation representing a
reaction:

9NaCl — 2Na + Cl,

To break the bonds in NaCl, the reactant must
(1) absorb energy

(2) create energy

(3) destroy energy

(4) release energy

A molecular compound is formed when a
chemical reaction occurs between atoms of

(1) chlorine and sodium

(2) chlorine and yttrium

(3) oxygen and hydrogen
(4)

4 oxygen and magnesium

Which substance can not be broken down by
chemical means?

(3) methane

(4) water

(1) ammonia
(2) antimony

Which two physical properties allow a mixture
to be separated by chromatography?
(1) hardness and boiling point

density and specific heat capacity

)
(2)
(3) malleability and thermal conductivity
(4) solubility and molecular polarity

The solubility of KCI(s) in water depends on the
(1) pressure on the solution

(2) rate of stirring

(3) size of the KCI sample

(4) temperature of the water
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Which sample of water contains particles having
the highest average kinetic energy?

(1) 25 mL of water at 95°C
(2) 45 mL of water at 75°C
(3) 75 mL of water at 75°C
(4) 95 mL of water at 25°C

Under which conditions of temperature and
pressure does carbon dioxide gas behave most
like an ideal gas?

(1) low temperature and low pressure

(2) low temperature and high pressure

(3) high temperature and low pressure

(4) high temperature and high pressure

Which process results in a chemical change?

(1) tearing tin foil

(2) melting an iron bar

(3) crushing an aluminum can
(4) burning magnesium ribbon

For a chemical reaction, the heat of reaction is

equal to the

(1) potential energy of the reactants, only

(2) potential energy of the products, only

(3) potential energy of the products plus the
potential energy of the reactants

(4) potential energy of the products minus the
potential energy of the reactants

Given the equation representing a system at
equilibrium:

250,(g) + 04(g) = 25054(g)

At equilibrium, the concentration of

(1) SOy(g) must equal the concentration of SO5(g)
(2) SO,(g) must be constant
(3) Oy
(4) Oqg

g) must equal the concentration of SO,(g)
) must be decreasing
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23 The two isomers of butane have different 28 What is one benefit associated with a nuclear

(1) formula masses (3) molecular formulas fission reaction?

(2) empirical formulas ~ (4) structural formulas (1) The products are not radioactive.

(2) Stable isotopes are used as reactants.

(3) There is no chance of biological exposure.
(4)

24 An oxidation-reduction reaction involves the .
A large amount of energy is produced.

(1) sharing of electrons

2) sharing of protons
E3§ transfegr of%lectrons 29 Which balanced equation represents a fusion
(4) transfer of protons reaction?

235 1 93 14013 1
(1) U+ — Kr+ _Ba + 3;n

25 Which energy change occurs in an operating

voltaic cell? (2) %H"' ?H - gHe + (l)n
(1) chemical to electrical " . - .
(2) electrical to chemical (3) UN+,He — (O + H
(3) chemical to nuclear
(4) nuclear to chemical (4) ZigRa — 2§2Rn + gHe
26 Which compound is an electrolyte? 30 Which radioisotope emits alpha particles?
(1) butene (3) dimethyl ether (1) Fe-53 (3) Au-198
(2) propane (4) methanoic acid (2) Sr-90 (4) Pu-239

27 According to the Arrhenius theory, a base reacts
with an acid to produce

(1) ammonia and methane
(2) ammonia and a salt

(3) water and methane

(4) water and a salt
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32

33

34

35

36
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Part B-1

Answer all questions in this part.

Directions (31-50): For each statement or question, write in your answer booklet the number of the word
or expression that, of those given, best completes the statement or answers the question. Some questions may
require the use of the Reference Tables for Physical Setting/Chemistry.

Which electron configuration represents the
electrons of an atom in an excited state?

(1) 2-1 (3) 2-8-7

(2) 2-7-4 (4) 2-4

What is the total number of neutrons in an atom
of O-18?

(1) 18 (3) 10

(2) 16 (4) 8

What is the net charge of an ion that has 8 protons,
9 neutrons, and 10 electrons?

(1) 1+ (3) 1-

(2) 2+ (4) 2-

Which element is malleable and a good conductor
of electricity at STP?

(1) argon (3) iodine

(2) carbon (4) silver

Which element has chemical properties that are
most similar to the chemical properties of
sodium?

(3) lithium

(4) magnesium

(1) beryllium

(2) calcium

If an element, X, can form an oxide that has the
formula X,0;, then element X would most
likely be located on the Periodic Table in the
same group as

(1) Ba (3) In

(2) Cd (4) Na

What is the total mass of KNO; that must be
dissolved in 50. grams of H,0O at 60.°C to make
a saturated solution?
(1) 32 ¢
(2) 53 ¢

(3) 64 ¢
(4) 106 g

PS/Chem.—Jan. ’11

38

39

40

41

Which statement describes the general trends
in electronegativity and metallic properties as
the elements in Period 2 are considered in order
of increasing atomic number?

(1) Both electronegativity and metallic properties
decrease.

(2) Both electronegativity and metallic properties
increase.

(3) Electronegativity decreases and metallic
properties increase.

(4) Electronegativity increases and metallic
properties decrease.

Which balanced equation represents a single-
replacement reaction?

(1) Mg + 2AgNO; — Mg(NO;), + 2Ag

(2) 2Mg + O, — 2MgO

(3) MgCO, — MgO + CO,

(4) MgCl, + 2AgNO;, — 2A¢Cl + Mg(NO,),

Given the balanced equation representing a
reaction:

Fe(s) + 2HCl(aq) — FeCly(aq) + Hy(g)

This reaction occurs more quickly when
powdered iron is used instead of a single piece of
iron of the same mass because the powdered iron

(1) acts as a better catalyst than the single piece
of iron

(2) absorbs less energy than the single piece of
iron

(3) has a greater surface area than the single
piece of iron

(4) is more metallic than the single piece of iron

The temperature of a sample of water changes
from 10°C to 20°C when the sample absorbs
418 joules of heat. What is the mass of the sample?
(1) 1g (3) 100 g

(2) 10 g (4) 1000 g
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42 Given the reaction at 101.3 kilopascals and 298 K:
hydrogen gas + iodine gas — hydrogen iodide gas
This reaction is classified as

(1) endothermic, because heat is absorbed
(2) endothermic, because heat is released
(3) exothermic, because heat is absorbed
(4) exothermic, because heat is released

43 Given the equation: SKIP

H H H H H H HHHHHH
\ / \ / \ / | O A I B
C=C + C=C + C=C ++—> - —C—C—C—C—C—C— -
/ \ / \ / \ [ I T I

H H H H H H HHHHHH

Which type of reaction is represented by this equation?
(1) combustion

(3) polymerization
(2) esterification

(4) substitution

44 The graph below represents the uniform heating of a sample of a substance starting as a solid below its
melting point.

>

Temperature (°C)

Time (min)

Which statement describes what happens to the energy of the particles of the
sample during time interval DE?

(1) Average kinetic energy increases, and potential energy remains the same.
(2) Average kinetic energy decreases, and potential energy remains the same.
(3) Average kinetic energy remains the same, and potential energy increases.
(4) Average kinetic energy remains the same, and potential energy decreases.
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45 Which molecule has a nonpolar covalent bond?
H—H H” '}l ~H
H
(2)

H/O\H H—CI

(1) (3) (4)

46 Given the equation representing a reaction at
equilibrium:

Ny(g) + 3Hy(g) = 2NH;(g)

What occurs when the concentration of Hy(g) is

increased?

(1) The equilibrium shifts to the left, and the
concentration of Ny(g) decreases.

(2) The equilibrium shifts to the left, and the
concentration of Ny(g) increases.

(3) The equilibrium shifts to the right, and the
concentration of Ny(g) decreases.

(4) The equilibrium shifts to the right, and the
concentration of Ny(g) increases.

47 Which ionic equation is balanced?
(1) Fe?* + Al — Fe?* + AP+
(2) Fe?* + 3A1 — Fe2* + 3A13*
(3) 3Fe®t + Al — 3Fe2* + AP+
(4) 3Fe3* + Al — Fe2* + 3A13*

48 The table below gives information about four
aqueous solutions at standard pressure.

SKIP
Four Aqueous Solutions
gg:‘:t(i):: Conc?&t)ratlon Solute
A 2.0 BaCl,
B 2.0 NaNO,
C 1.0 CeH 1206
D 1.0 K,SO4

Which list of solutions is arranged in order from
highest boiling point to lowest boiling point?
(1) A,B,D, C (3) C,D, B, A

(2) A,C,B, D (4) D,B,C, A

49 What is the total number of years that must pass
before only 25.00 grams of an original 100.0-gram
sample of C-14 remains unchanged?

(1) 2865y (3) 11460y
(2) 5730y (4) 17190 y

50 Which radioisotope is used for diagnosing

thyroid disorders? ~ SKIP
(1) U-238 (3) I-131
(2) Pb-206 (4) Co-60

PS/Chem.-Jan. ’11

[OVER]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (prepress tn)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




