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Introduction to Electric Circuits 
Discovering Simple, Series, and Parallel Circuits 

 
This activity will allow you to explore circuits with a battery, wires, light bulbs, and a voltmeter. You 
will discuss with your lab partner ways of connecting a circuit to measure the voltage of the battery and 
light the light bulbs by connecting different types of circuits. This activity is designed to allow you to 
discover some of the types and properties of circuits without much direction from your teacher. Later 
you will be performing another activity where you will make more specific measurements of the 
quantities in an electric circuit. 

PURPOSE 
Given the materials listed below, connect circuits in such a way that the light bulbs light in some 
circumstances, but not in others. 

MATERIALS 

PROCEDURE 
PART I 

1. Measure and record the voltage across each battery. List your values in the spaces provided on your 
student answer page. Be sure to write the unit of voltage for each battery. 

2. On your student answer page, draw a sketch of your circuit in the box labeled Physical Diagram 
which represents the battery, wires, and voltmeter as you were measuring the voltage across a 
battery. You will come back and draw the Schematic Diagram of each of your circuits later. 

3. Place the two batteries so that their ends are touching, measure the voltage across the two batteries 
together, and record your value for the voltage on your student answer page. 

2 small light bulbs 2 size “D” batteries in battery holders 
7 alligator-clip wires  voltmeter 

Safety Alert 
1. If a bulb appears so bright that it looks like it might burn out, disconnect the battery and 

ask for help from your teacher. 
2. If a wire or bulb begins getting hot, especially if you smell something burning, 

disconnect the battery immediately. 
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PART II 

1. Using one battery, one light bulb, and some wires, connect a circuit to light the bulb. 

2. Place the voltmeter across the bulb and record the voltage, and draw a Physical Diagram of your 
circuit in the box provided on your student answer page. 

3. Connect the same circuit using two batteries. What happens to the brightness of the bulb when 
you add a battery to the circuit? Why do think this is so? Record your answers on your student 
answer page. 

PART III 

1. Using two batteries, two light bulbs, and wires, connect a circuit in such a way that both bulbs are lit 
but when one bulb is disconnected, the other bulb also goes out.  

2. Use the voltmeter to measure the voltage across each bulb individually when both are lit, and record 
the voltage across each. 

3. Draw a sketch of your circuit in the Physical Diagram box on your student answer page, making 
sure to include your voltmeter in the sketch. 

PART IV 

1. Using two batteries, two light bulbs, and wires, connect a circuit in such a way that when you 
disconnect one bulb, the other bulb does not go out.  

2. Use the voltmeter to measure the voltage across each bulb individually when both are lit, and record 
the voltage across each. 

3. Draw a sketch of your circuit in the Physical Diagram box on your student answer page, making 
sure to include your voltmeter in the sketch. 
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Introduction to Electric Circuits 
Discovering Simple, Series, and Parallel Circuits 

 
DATA AND OBSERVATIONS 

PART I 

Battery 1 voltage: _________________________ 

Battery 2 voltage: _________________________ 

Physical Diagram Schematic Diagram 
 

 

 

 

 

PART II 

Voltage across the bulb with one battery: _____________________ 

Voltage across the bulb with two batteries: ____________________ 

Physical Diagram Schematic Diagram 
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What happens to the brightness of the bulb when you add a battery to the circuit? Why do think this 
is so? 

 

 

 

PART III 

Voltage across Bulb 1: _______________________ 

Voltage across Bulb 2: _______________________ 

Physical Diagram Schematic Diagram 
 

 

 

 

 

 

PART IV 

Voltage across Bulb 1: _________________________ 

Voltage across Bulb 2: _________________________ 

Physical Diagram Schematic Diagram 
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ANALYSIS 

Draw the schematic diagrams that correspond to your physical diagrams in the tables for Parts I-IV 
above. 

 

CONCLUSION QUESTIONS 

PART I 

1. Which end of your battery is positive, and which is negative? Draw a sketch of a battery and label 
the ends as positive or negative. 

 

 

2. What is the voltage across a new size “D” battery? Does your measurement of the voltage across 
each of your batteries match the voltage printed on the side of a new battery? Explain your answer. 

 

 

 

 

 

3. a)  What is the difference between the voltage across a new size “AA” battery and the voltage across 
a new size “D” battery? 

 

b)  Why do you think some batteries are larger than others? 
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PART II 

1. Explain why you connected the voltmeter to the bulb the way you did.  

 

 

2. Is the voltage across the bulb always the same as the voltage across one of the batteries? Explain. 

 

 

 

PART III 

1. How many circuit loops did you create in connecting this circuit?  

 

2. Explain the reason why both bulbs go out when you disconnect one bulb. 

 

 

3. Is the voltage across each bulb always equal to the total voltage across the batteries? Explain your 
answer. Write a general statement comparing the voltages across each bulb. 

 

 

 

4. If this circuit only had one bulb, would its brightness be brighter or dimmer than the brightness of 
either of the two bulbs connected in this circuit? Why?  
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PART IV 

1. How many circuit loops did you create in connecting this circuit?  

 

 

2. Explain the reason why one bulb stays lit when you disconnect the other bulb. 

 

 

3. Write a general statement comparing the voltages across each bulb. Is the voltage across each bulb 
always equal to the total voltage across the batteries? Explain. 

 

 

 

4. If this circuit only had one bulb, would its brightness be brighter or dimmer than the brightness of 
either of the two bulbs connected in this circuit? Why?  

 

 

5. Draw the schematic diagram for the circuit pictured below.  
 

Physical Diagram Schematic Diagram 

 A  

 B  

C  
D

 
 

 

 



30
 

  Introduction to Electric Circuits 

Laying the Foundation in Physics 693 

List the bulbs in order of their brightnesses, from brightest (1) to least bright (4). If any two or more 
bulbs have the same brightness, state which ones. Explain how you arrived at your answer. 

1. _____  2. _____ 3. _____ 4. _____ 

 

 

6. Complete the table below. 

Circuit Element Schematic Symbol 

wire  

current flowing through a wire  

one battery  

two batteries  

light bulb  

resistor  

voltmeter  

 



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkBold
    /AcademyEngravedLetPlain
    /AdLibBT-Regular
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /Algerian
    /AllegroBT-Regular
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Italic
    /Apple-Chancery
    /ArabiaPlain
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BahamasBold
    /BahamasHeavyPlain
    /BahamasLightPlain
    /BahamasPlain
    /BakerSignetBT-Roman
    /BanffPlain
    /BangkokBold
    /BangkokPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BauerBodoniBT-Black
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-Roman
    /BDSantaMonica
    /BedrockPlain
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BertramLetPlain
    /BibleScrT
    /BinnerD
    /BodnoffPlain
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookdings
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Braggadocio
    /BremenBT-Black
    /BremenBT-Bold
    /BritannicBold
    /BroadwayBT-Regular
    /BroadwayEngravedBT-Regular
    /Brooklyn
    /BrooklynBold
    /BrooklynBoldItalic
    /BrooklynItalic
    /Brush738BT-RegularA
    /BrushScriptBT-Regular
    /BrushScriptMT
    /BusoramaITCbyBT-Medium
    /ByDesign-Borders1
    /ByDesign-Borders2
    /ByDesign-Borders3
    /ByDesignBorders4
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /Casablanca
    /CasablancaAntiqueItalic
    /CasablancaAntiquePlain
    /CasablancaBold
    /CasablancaBoldItalic
    /CasablancaItalic
    /CaslonOpenfaceBT-Regular
    /CasperOpenFacePlain
    /CataneoBT-Regular
    /CenturionOld
    /CenturionOldItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /Charting
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Clarendon-Condensed-Bold
    /ClearfaceGothic-Bold-DTC
    /ClearfaceGothic-ExtraBold-DTC
    /ClearfaceGothic-Regular-DTC
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommonBullets
    /CompactaBT-Bold
    /CompactaBT-Light
    /CompactaBT-Roman
    /CooperBT-Black
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-BlackItalicHeadline
    /CooperBT-BlackOutline
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopperplateGothic-Light
    /Coronet
    /CottagePlain
    /Counterscraps
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /DepressionistThree
    /Desdemona
    /DixielandNormal
    /DomCasualBT-Regular
    /Elephant-Regular
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackBold
    /ErieBlackPlain
    /ErieBold
    /ErieLightBold
    /ErieLightPlain
    /EriePlain
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EurostileExtended-Black
    /EurostileExtended-Roman
    /ExpoPlain
    /FelixTitlingMT
    /FencesPlain
    /FolioBT-Bold
    /FolioBT-BoldCondensed
    /FolioBT-Book
    /FolioBT-Light
    /FootlightMTLight
    /ForteMT
    /FranceBold
    /FrancePlain
    /FrankensteinPlain
    /FrankfurtGothicBold
    /FrankfurtGothicBoldItalic
    /FrankfurtGothicHeavyItalic
    /FrankfurtGothicHeavyPlain
    /FrankfurtGothicItalic
    /FrankfurtGothicPlain
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /Freeform710BT-Regular
    /Freeform721BT-Black
    /Freeform721BT-BlackItalic
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /Freehand471BT-Regular
    /Freehand521BT-RegularC
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreeportPlain
    /FrenchScriptMT
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /FrutigerLinotype-Bold
    /FrutigerLinotype-BoldItalic
    /FrutigerLinotype-Italic
    /FrutigerLinotype-Roman
    /FujiyamaBoldItalic
    /FujiyamaItalic
    /FujiyamaPlain
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Garamond-KursivHalbfett
    /Geometric231BT-RomanC
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSansMT-UltraBoldCondensed
    /GillSans-UltraBold
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /Gradl
    /Haettenschweiler
    /HandelGothicBT-Regular
    /HarpoonPlain
    /HoboBT-Regular
    /HoeflerText-Ornaments
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IceAgeD
    /Impact
    /ImprintMT-Shadow
    /IrelandPlain
    /ITCFranklinGothicStd-Book
    /ITCFranklinGothicStd-BookIt
    /ITCFranklinGothicStd-Demi
    /ITCFranklinGothicStd-DemiIt
    /ITCFranklinGothicStd-Hvy
    /ITCFranklinGothicStd-HvyIt
    /ITCFranklinGothicStd-Med
    /ITCFranklinGothicStd-MedIt
    /JokermanLetPlain
    /JottFLF-Casual.67
    /JottFLF-Italic.71
    /JupiterPlain
    /KabarettD
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KinoMT
    /KoalaBold
    /KoalaPlain
    /KristenITC-Regular
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /LatinWide
    /LetterGothic
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LifeBT-Bold
    /LifeBT-BoldItalic
    /LifeBT-Italic
    /LifeBT-Roman
    /Lincoln
    /LinusPlain
    /Lithograph-Bold
    /LithographLight
    /LucidaConsole
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /MaiandraGD-Regular
    /Map-Symbols
    /Marigold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MemorandumBold
    /MemorandumPlain
    /MicrogrammaD-BoldExte
    /MicrogrammaD-MediExte
    /MicrosoftSansSerif
    /MisterEarlBT-Regular
    /Mistral
    /MonaLisaRecutITC-Normal
    /MonospacedBold
    /MonospacedBoldItalic
    /MonospacedItalic
    /MonospacedPlain
    /MonotypeCorsiva
    /MonotypeSorts
    /MotorPlain
    /MSLineDrawPSMT
    /MSOutlook
    /MT-Extra
    /MysticalPlain
    /NebraskaBold
    /NebraskaBoldItalic
    /NebraskaItalic
    /NebraskaPlain
    /NewBrunswickBoldItalic
    /NewBrunswickItalic
    /NewBrunswickPSMT
    /News701BT-BoldA
    /News701BT-RomanA
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCR-AII
    /OCRB10PitchBT-Regular
    /OCRBMT
    /OldDreadfulNo7BT-Regular
    /OneStrokeScriptLetPlain
    /OnyxBT-Regular
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /OratorBT-FifteenPitch
    /OratorBT-TenPitch
    /OriginalGaramondBT-Bold
    /OriginalGaramondBT-BoldItalic
    /OriginalGaramondBT-Italic
    /OriginalGaramondBT-Roman
    /OttawaBold
    /OttawaBoldItalic
    /OttawaItalic
    /OttawaPlain
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsBold
    /PalmSpringsBoldItalic
    /PalmSpringsPlain
    /PalmSpringsPSMT
    /ParadisePlain
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Perpetua
    /PerpetuaTitlingMT-Light
    /Playbill
    /PossePlain
    /PosterBodoniBT-Roman
    /PresidentPlain
    /ProseAntiqueBold
    /ProseAntiquePlain
    /Quantum
    /QuickTypeII
    /QuickTypeII-Bold
    /QuickTypeIICondensed
    /QuickTypeIICondensed-Bold
    /QuickTypeIICondensed-Italic
    /QuickTypeII-Italic
    /QuickTypeIIMono
    /QuickTypeIIPi
    /RageItalic
    /RageItalicLetPlain
    /RenfrewNormal
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /SchneidlerBT-Black
    /SchneidlerBT-BlackItalic
    /SchneidlerBT-Bold
    /SchneidlerBT-BoldItalic
    /SchneidlerBT-Italic
    /SchneidlerBT-Light
    /SchneidlerBT-LightItalic
    /SchneidlerBT-Medium
    /SchneidlerBT-MediumItalic
    /SchneidlerBT-Roman
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Serpentine-Bold-DTC
    /ShelleyAllegroBT-Regular
    /ShelleyAndanteBT-Regular
    /ShelleyVolanteBT-Regular
    /ShotgunBT-Regular
    /SmudgerLetPlain
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Square721BT-Roman
    /SquireD-Bold
    /SquireD-Regu
    /Staccato222BT-Regular
    /StampPlain
    /StuyvesantBT-Regular
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldItalic
    /Swiss721BT-Heavy
    /Swiss721BT-Roman
    /Swiss721BT-Thin
    /Swiss911BT-ExtraCompressed
    /SwitzerlandBlackPSMT
    /SwitzerlandBoldItalic
    /SwitzerlandCondBlackPSMT
    /SwitzerlandCondensedPSMT
    /SwitzerlandCondLightPSMT
    /SwitzerlandInseratPlain
    /SwitzerlandLightPSMT
    /SwitzerlandNarrowPSMT
    /SwitzerlandPSMT
    /SymbolMT
    /SymbolProportionalBT-Regular
    /Tahoma
    /Tahoma-Bold
    /TechnicalItalic
    /TechnicalPlain
    /TempusSansITC
    /TexasHero
    /ThunderbirdBT-Regular
    /Ti83Pluspc
    /Ti83PluspcBd
    /Ti83ProgCodeBold
    /Ti83ProgCodeN
    /Ti89pc
    /Ti89pcbd
    /Ti92Pluspc
    /Ti92Pluspcbd
    /TI92ProgCodeBold
    /TI92ProgCodeN
    /TiffanyITCbyBT-Demi
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /TIMath
    /TIMath-Bold
    /TIMath-BoldOblique
    /TIMath-Oblique
    /TimeScrD-Bold
    /TimeScrD-Ligh
    /TimeScrD-Medi
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TorontoBold
    /TorontoBoldItalic
    /TorontoItalic
    /TorontoPlain
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /TypoUprightBT-Regular
    /UmbrellaPlain
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /USABlackItalic
    /USABlackPlain
    /USALightItalic
    /USALightPlain
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vivaldii
    /Webdings
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-Roman
    /ZurichBT-RomanExtended
    /ZurichCalligraphicItalic
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [621.360 792.000]
>> setpagedevice




