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ATOMIC STRUCTURE

Speed of light = (frequency)(wavelength) c="Ffr
Energy = (Planck’s constant)(frequency) Ephomn = hf
Energy = (Planck’s constant)(speed of light) £ _ E

(wavelength) photon N

BEHAVIOR OF GASES

sum of the partial pressures)

Total pressure of a gas = ( of the component gases

=R +Ah+A+

(Pressure)(volume) = (moles)(ideal gas constant)(temperature) PV = nRT
(Initial pressure)(initial volume) _ (final pressure)(final volume) PlV1 _ P2V2
(Initial moles)(initial temperature) ~ (final moles)(final temperature) anl n2T2
(Initial pressure)(initial volume) = (final pressure)(final volume) PV, = PV,
(Initial volume) . (final volume) V1 _ V2
(Initial temperature)  (final temperature) T1 - T2
(Initial volume)  (final volume) V1 _ V2
(Initial moles)  (final moles) n, o n,
SOLUTIONS
. I
Molarity = r.noles of solste M — mol
liter of solution L
Tonization constant of water = [ NYdrogen ion )(hydroxide ion K = [H'][OHT]
concentration /\ concentration w
Volume of \( molarity of} _ ( volume of |\ molarity of VM =VM
solution 1 )\ solution 1 ] — \ solution 2 J\ solution 2 1 2 2
pH = —logarithm (hydrogen ion concentration) pH = —log[H™]
THERMOCHEMISTRY
. . specific\( change in _
Heat gained or lost = (mass)( heat )(temperature) Q= mcpAT

Enthalpy of _ [ enthalpy enthalpy _ o o
reaction = \of products) ~ | of reactants AH = AH¢(products) — AH¢(reactants)
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mass D —
volume

* STAAR

Density =

accepted value — experimental value
accepted value

Percent error = ( )(100)

actual yield )(100)
theoretical yield

CONSTANTS AND CONVERSIONS

Avogadro’s number = 6.02 x 10°° particles per mole

Percent yield = (

h = Planck’s constant = 6.63 x 107> J.s

c = speed of light = 3.00 x 10°

w|3

mol )2
L

0 1
1e neutron = 0n

KW = jonization constant of water = 1.00 x 1014<
alpha particle (o) = 3He beta particle (B) = _
standard temperature and pressure (STP) = 0°C and 1 atm

0°C = 273K

L
volume of ideal gas at STP = 22.4 —
mol

1ecm® =1mL =1 cc

1 atm = 760 mm Hg = 101.3 kPa

L - atm L - kPa L-mmH
R = ideal gas constant = 0.0821 = 8.31 = 62.4 —-mm™9
mol - K mol - K mol - K

1 calorie (cal) = 4.18 joules (J)

1000 calories (cal) = 1 Calorie (Cal) = 1 kilocalorie (kcal)

RULES FOR SIGNIFICANT FIGURES

Non-zero digits and zeros between non-zero digits are always significant.

Leading zeros are not significant.

Zeros to the right of all non-zero digits are only significant if a decimal point is shown.
For values written in scientific notation, the digits in the coefficient are significant.

In a common logarithm, there are as many digits after the decimal point as there are
significant figures in the original number.

u b WN -



PI0D ,eapue’ 1S’ eD _t0s SHITLIS
wnune|d ‘suoned |ew [eyje ay3 ﬁw_._z Jo spunodwo) -S |w0m se4ns
SEYNIS +zegpue’ us’ ed i )
AInosiN ‘suoied [e3eW Jexje 8yl ‘ THN Jo spunodwio) _HO -¢0d S1eydsoyd
Jaddon SuOnEd [BI9W I|BY[E 3Y3 pue “HN Jo spunodwo) _20%D "oumn Sjeuebuewiad
- (usboupAH) suoned [ejawl [|exje a3 pue w_._z 40 spunodwo) |wo\_u Yon 9]e10|yd.49d
= pea] | SUORED [e3BW [[B3i|R BUY PUBR {HN JO SpPUNOdoD) _Yod 2N SN
g (Bh1]
% urp SUOIED [E3BW 1[BYj|e BU} pue “HN Jo spunodwo) foo foN sienn
7} [92IN uiejuod spunodwiod - .
3 Suoidooxe UOWOo B|qnjosur a1110|yd0dA
Q@ 12909 o] qnj _0ID 401y H
W uoJ] +¢BH pue ‘. qd ‘. 4", ,4S Jo spunodwo) _‘os _HO SpIXOJpAH
4
m 1 1 1
m.. wniwoayd +2H _ucNm +29d *1228 71215 Jo spunoduiod -1 f0DH 9jeUOQUED USBOIPAH
= Uiy +7zOH pue ‘,29d ‘,bV jo spunodwo) 1D
. SBH pue ‘.,9d .6V Jo spunodwod _ig _20%D sjewolydig
asauebue|y b
SUON — ND opIueAD
WwnuIWNy SUON oD )
winisaube| SUON Zop -z04D 9jewotyd
wnipos SUON _on ‘on 23401UD
npje SUON _ND
wnijed . fon a3elo|yd
wniegq SUON —ON )
v _:0D 3jeuoqg.ed
winissejod SUON c . m_.hz ¢
Wi SUON _00DHD ‘“o'HD N WnIuoWWY
urejuod spunodiiod 3 e,
[ZEIN suondadxe uowwio) B|qnjos ~O0DHD'_O'HD 9]1e130VY

S3TU3S d3LVM NI SGONNOdWOD JINOI SNOI

ALIAILDVY

NOWWOD 40 ALITIINTOS 9INOLVAT0d

$S3UIpeaY JIWaPedy
JO SIUBWISSASSY
SBX3] 40 aJeIg

STVIYALVIN 3ON3H343Y

dW1S AULSINWIHD dUVV1S




L LoZ bulds payepdn

wnieqoN jwnirgiepusy| wniwie wniuielsulg | wniuiojjed | wniexieg wnuny wnouawy | wniuoinid | wniunideN wniuesn  jwniunoejoid| wnuoyy wniuioy
(652) (8ge) (252) (ese) (152) (zv2) (2v2) (eve) (¥ve) (2€2) 6208ec | 9e0tee | seozEe (222)
ON PIN w4 s3 10 | w) | wy nd dnN n ed ulL Y SOUSS epIundY
{4018 10} 00} 66 86 16 96 G6 6 €6 6 16 06 68
wnIgaNA wninyl wnigig wniwjoH |wnisoidsAg wniqla] wnjuijopes | wnidoingy wnuewes jwniyewold JwniwAposN |wniwAposseld| wnue) wnueyjueT]
GS0'eLL 7€6'891 6529} 0€6'¥9t 00529t Gc6'8S ) Gc'LS) 796° LG 9€°0S+ (Gp1) 224" 8060171 9LLOv} S06°8E
Salleg aplueyijue
QA | wl [ 13 [oH | Ag [ qL | PO | N3 [wSs | wd [ PN | id | ¥ [ e7 HeS SPIUEILIET
0L 69 89 /9 99 G9 9 €9 29 19 09 69 89 pAS]
wniuabusoy fwnnpeiswieq| wnusuyely | wnissey wnuyog fwnibiogeag| wniugng |wnipiopeying jwniouaime wnipey wniouel4
(082) (182) (922) (0z2) (ez2) (122) (892) (292) (292) (922) (ez2)
*0d0}OS! UOWILIOD }SOW IO S|gE)S ISOW au} L
JO 8soy} ase sesayuaied ul slequinu SSe GE mQ u_._>_ m_._ _._m mw QQ _.E ._l_ NE Lu
LEE Okl 601 801} /01 901 SOl 701 €01l 88 /8
uopey auneisy wnjuojod yinwsig peeT wnijeyl JSLEET plon wnune|d wnipu| wniwsQ wniuayy uaysbun] wnjejue wniuyeH wnang wnueg wnise)
(eze) (o12) (602) 086802 2'L02 €8€702 65002 /96'96L | S80°'G6L Liceeh €2°061 102981 8'€81 8v6°081 6v'8L1 196'VLL 8ce /el | soeeel
9
uyd v od 19 ad IL BH ny d 1T SO 94 M el H n eq $J
98 S8 78 €8 28 18 08 6. 8L L 9/ <74 V. €L cl L. 95 GG
uouayx aulpo| wnunjel Auownuy ull wnipuj wniwpe) JOAIIS wnipe|ed wnipoyy wniuayiny | wnnauyoa | JwnuspgAjop| wnigoiN wniuoollz WNURA wnjuoss wnipigny
¥62 LEL | ¥06'92) 0922t 092kt LLL8LL 818 VLl civrerl | 898201 2y'90l 906°20+ L0°LOL (86) 96'56 906'26 vee L6 906'88 29'/8 89Y°G8
]
X I 91 as us ur PO by Pd ud ny Al OoN daN 1z A 1S q4d
S €9 [4°] 8¢} 0S 6¥ 8 VA4 14 14 144 1314 144 34 (04 6€ 8¢ JA
uoydAry aulwoig wnius|es oluasly wniuewsan wnijjen oulz Jaddop 1930IN J|eqod uoJ| asauebuepy | wniwoiyy | wnipeuep wniuey | wnipuess wnioen wnissejod
86/.°€8 706°6L 96'8L [44 R 74 92l €2.'69 8€'99 9¥5'€9 £69'89 £€6'89 G¥8°GS 8€6'7S 96619 cv6'09 198°Ly 9567 82001 8606
14
1 19 9S sy ED) D) uz no IN 0J 94 U 10 A 1L ) 20 A
o€ GE 143 €€ [43 53 0€ 6¢ 8¢ x4 9¢ Gc 4 €¢ [44 lc 0c 61
uobiy auuo|yo anyng snioydsoyd uodl|IS wnulwn|y [=14 a1 das a2 a9 as av ae wnisaubepy wnipos
876'6E €5¥'GE 990°2¢ ¥.,6°08 980'82 286'9¢ zL LL oL 6 g ] 9 g v € S0Eve 066'22 .
L2 I S d IS | v bl | en
8l Ll 9l Sl 143 gl cl L
uoaN aunon|4 uabAxQ uabouIN uoque) uoiog wni|jAleg wniyy
081°02 86681 666'Sk 200V L0 [45:30]8 206 1769
N | 4 | O | N | O | € ourN — T UooIs °g | N |°
(013 6 8 A 9 S ) 14 €
7 vo VS Vv ve 98082 ———— Ssewaoly vz | uebomin
g00v gy oL st Vi €L IS—— roquss ¢ | %o
°H H b
z {7 | ———— Jequinu oiwoly L
V8 Vi
8l I

S1N3IW313 3H1 40 3719V1 D1dOoI1d3d

$S8UIPLaY 9IWaPLaY

e STVIYILVIW 3ON3U343Y
dW/1S AULSINWIHD dVV1S





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.25000
  /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 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.25000
  /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 300
  /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

  /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 (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


