2.5 The n quantum number designates the electron shell.

The | quantum number designates the electron subshell.
The m; quantum number designates the number of electron states in each electron subshell.

The m quantum number designates the spin moment on each electron.
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2.6 For the L state, n = 2, and eight electron states are possible. Possible | values are 0 and 1, while possible
m, values are 0 and £1; and possible mg values are J_r%. Therefore, for the s states, the quantum numbers are

200(%) and 200(—%). For the p states, the quantum numbers are 210(%), 210(—%), 211(%), 211(—%),
21(_1)(%), and 21(_1)(_%).

For the M state, n = 3, and 18 states are possible. Possible | values are 0, 1, and 2; possible m, values are

0, 1, and +2; and possible my values are ilz' Therefore, for the s states, the quantum numbers are 300 (%)

300(—%), for the p states they are 310(%), 310(—%), 311(%), 311(—%), 31(—1)(%), and 31(—1)(—%); for the d

states they are 320 (%), 320(_%), 321(%), 321(_%), 32 (_1)(%), 32(-1) (_%), 322(%), 322(_%), 32 (_2)(%),

and 32(-2) (_%).
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2.7 The electron configurations for the ions are determined using Table 2.2 (and Figure 2.6).

pP5*: 1522522p8

p3-: 1522322p63523p6

sn*t: 1522522p63523p037 10452484410
Se?": 1522522p63523p63d104524p6

1™ 1522522p63523p63d104524p64d105525p6
Ni2*: 1s22s22p03523p6348
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The Periodic Table

2.9 Each of the elements in Group I1A has two s electrons.
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211 (a) The 1522522p63323p5 electron configuration is that of a halogen because it is one electron
deficient from having a filled p subshell.

(b) The 1322322p63521’>p63d74s2 electron configuration is that of a transition metal because of an
incomplete d subshell.

(c) The 1522522p63323p61’>d104524p6 electron configuration is that of an inert gas because of filled 4s and
4p subshells.

(d) The 1522522p63523p6431 electron configuration is that of an alkali metal because of a single s electron.

(e) The 1322522p63523p63d104524p64d5552 electron configuration is that of a transition metal because of
an incomplete d subshell.

(f) The 1522522p6352 electron configuration is that of an alkaline earth metal because of two s electrons.
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Bonding Forces and Energies

2.13 The attractive force between two ions F, is just the derivative with respect to the interatomic

separation of the attractive energy expression, Equation 2.8, which is just

The constant A in this expression is defined in footnote 3. Since the valences of the Ca?* and 0% ions (Z4 and Z,)

are both 2, then

_ (Z18) (Z58)
A 47t80r2
@)@)1.6 x 10712 )2
(4)(r) (8.85 x 10712 F/m)(1.25 x 1072 m)?

=589 x 100N
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2.14 (a) Differentiation of Equation 2.11 yields

e dt) 4o

dr dr dr

_ A nB -0
I RO

(b) Now, solving for r (=)

A _
2 n+1
1 ro( )

or

(A
ro = E

(c) Substitution for ry into Equation 2.11 and solving for E (= E)

EO = — ﬁ + E
I’O r(;]
A B

[Ajll(l Ty * [Ajn/(l )
nB nB
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2.15 (a) Curves of E,, Eg, and Ey are shown on the plot below.

6

i |
b |
L |
— E
- 7 \ R
2 \
& = \
N\
5] 0
=11]
£ -
2 Ey
Cg -2 - \ r,=0.24 nm
-4
E =-53
) CV\ -\ E,
6 CTTAT 0wy
0 0.2 0.4 0.6 0.8 1.0
Interatomic separation (nm)
(b) From this plot
o= 0.24 nm
Eg=-53¢eV
(c) From Equation 2.11 for E
A=1436
B=7.32x10°
n=28
Thus,
o (AJll(l_n)
0 nB
2 1/(1 - 8)
{LG} =0.236 nm
(8)(7.32 x 107°)
and
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1.436 732 x 1076

+
[ 1.436 T/(l -9 { 1.436 T/(l -9
8)(7.32 x 107%) ©)(7.32 x 107°6)

EO:—

=-532¢eV
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Primary Interatomic Bonds

2.18 (a) The main differences between the various forms of primary bonding are:
lonic--there is electrostatic attraction between oppositely charged ions.
Covalent--there is electron sharing between two adjacent atoms such that each atom assumes a
stable electron configuration.
Metallic--the positively charged ion cores are shielded from one another, and also “glued"”
together by the sea of valence electrons.
(b) The Pauli exclusion principle states that each electron state can hold no more than two electrons, which

must have opposite spins.
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2.20 Below is plotted the bonding energy versus melting temperature for these four metals. From this plot,

the bonding energy for molybdenum (melting temperature of 2617°C) should be approximately 7.0 eV. The
experimental value is 6.8 eV.

10
8
% 7.0eV—>
) 6
v
5
=v}
.8 4
=
=
=]
el
2
0 1 1 1 1 | L 1 1
-1000 0 1000 2000 3000 4000

Melting temperature ('C)
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2.21 For silicon, having the valence electron structure 3323p2, N' = 4; thus, there are 8 — N' = 4 covalent
bonds per atom.

For bromine, having the valence electron structure 4524p5, N' = 7; thus, there is 8 — N' = 1 covalent bond
per atom.

For nitrogen, having the valence electron structure 2522p3, N' = 5; thus, there are 8 — N' = 3 covalent
bonds per atom.

For sulfur, having the valence electron structure 3523p4, N' = 6; thus, there are 8 — N' = 2 covalent bonds
per atom.

For neon, having the valence electron structure 2522p6, N’ =8; thus, there are 8 — N' = 0 covalent bonds

per atom, which is what we would expect since neon is an inert gas.
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222 For solid xenon, the bondng 15 van der Waals since xenon 15 an mert gas.

For Can, the bondmz 15 predommnantly 1omie (but with some shight covalent character) on the basiz of the
relative posiions of Cz and F in the panodic tabla.

For bromze, the bondmz 15 metallic since 1t 15 2 metal zlloy (composed of copper and fn).

For CdTe, the bondms 15 predommnantly covalant (with some shght lomic character) on the basis of the
relative postions of Cd and Te in the panodic table.

For mabber, the bonding 15 covalent with some van der Wazls, (Fobber 15 composed primanly of carbon
and lyydrogen atoms. )

For timgsten, the bonding iz metallic since 1t 15 3 metallic element from the peniodic table.

Excerpts fom this work may be reproduced by mstructors for distorbufion on 2 pot-for-prodt basis fior testing or mstractional purposes oaly 1o
stiudents enrolled i courses for which the textbook has besn adoptad. 4y orher reproduction o ransiaton of s work Seyond that permited
by Sections 107 or 108 o the 1976 Unived Stases Comnrighs Act withour the permismion gf the camyright ovmer i5 kil



	callister7e_sm_ch02_05.pdf
	callister7e_sm_ch02_06.pdf
	callister7e_sm_ch02_07.pdf
	callister7e_sm_ch02_09.pdf
	callister7e_sm_ch02_11.pdf
	callister7e_sm_ch02_13.pdf
	callister7e_sm_ch02_14.pdf
	callister7e_sm_ch02_15.pdf
	callister7e_sm_ch02_18.pdf
	callister7e_sm_ch02_20.pdf
	callister7e_sm_ch02_21.pdf
	2_22.doc


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /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 ()
  /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 true
  /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 true
  /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 false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


