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第一部分：工程力學 
 1. 同平面共點平行力系需要 1個 
 3. 繪製自由體圖 

 

 
A BR R140

7 5 3 2
   

∴ AR 100 kgf ， BR 60 2 kgf  

 4. AM 0   

B18 2 R 4 4 0      

BR 10 ( )  ， AR 8 ( )   

 
CM 0   

D10 1 10 4 R 5     ， DR 10 ( )  ， CR 10 ( )   

 
 5. 2 3F F  

以 O為支點， 1 32F 3F ，∴ 1 3F 1.5F  
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 7. CD構件為二力桿件 

xF 0  ， Ax D

2
R R 0

2
    ……○1  

yF 0  ， D Ay

2
R R 90 0

2
    ……○2  

DM 0  ， Ay AxR 2 R 4 0    ……○3  

聯立○1 ~○3 式，得 

AxR 30 30 N ( )     

AyR 60 N ( )   

DR 30 2 N (↖) 
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 8. zF 10 20 40 30 40 0       ，∴R 0  

xM 20 6 40 4 30 4 40 7 120 kgf -m            

yM 10 1 20 2 30 3 40 5 40 8            

160 kgf -m   

故此力系之合力為力偶 

∴ 2 2C 120 160 200 kgf -m    

 
 9.  

1xyF 400 sin 30 200     

1zF 400 cos30 200 3     

 

1xF 200 sin 60 100 3     

1yF 200 cos 60 100     

2F 由 (0 , 0 , 0)指向 ( 6 , 2 , 3)    

2x 2y 2z 2 2 2

(6 , 2 , 3)
(F , F , F ) 140

6 ( 2) ( 3)

 
  

   
 

(120 , 40 , 60)    

 

xR 0 ， 3x100 3 120 F 0   ，∴ 3xF 293.2 kgf   

yR 0 ， 3y100 ( 40) F 0    ，∴ 3yF 60 kgf   

zR 0 ， 3z200 3 ( 60) F 0    ，∴ 3zF 286.4 kgf   

 
10. 無水平外力作用，故無摩擦力 
11. 靜力平衡 xF 0  ，得 axR 10 kN ( )   

aM 0  ， h10 5 50 15 R 20      

∴ hR 40 kN ( )  ， ayR 10 kN ( )   

 
取節點 a 

 
∴ acS 10 2 (C) ， abS 20 (T)  

取節點 c 

 
∴ cdS 10 2 (C) ， bcS 20 (T)  

12. 桁架之各桿件及作用於桁架之諸外力均在同一平面
上，是以桁架各桿件之內力構成為同平面非平行力系 

13. aM 0  ， B24 4 12 8 R 16 0       

∴ BR 0 ， AyR 12 kN  

故有 7根零桿 

 
14. 摩擦力的大小與作用面積大小無關 
15.  

摩擦係數 stan    

取自由體圖探討 
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，且 f N   

由式○1 得 
4(N w) 3 N   ， (4 3 )N 4w    

∴
s

4w 4w
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4 3 4 3tan
 

   
 

由式○2 得 

s s

s s
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18. 
1

m 4 0.25
m

      

6

P 128000
0.0008

E AE 64 2.5 10


    

 軸
 

0.0002     
側 軸

 

19. ○1 y

a

( )
n 3

( )


 



降伏應力

容許應力
 

∴
y 2

a 2000 kgf cm
3


   /  

○2  

A BR R P  ， A BR (20) R (60)

AE AE
  

∴ A

3
R P

4
 ， B

1
R P

4
  

○3 取受力大值討論 

2

3
P

4 2000 kgf cm
A

 / ，且 2A 1.5 cm  

∴ P 4000 kgf  

20. yz x
z ( ) ( ) 0

E E E E

  
        

第二部分：工程材料 
21. (A) 材料強度越高，延展性越低 
22. (C) 水泥製作過程經過二磨一燒 
24. (B) 細度模數乃是粒料之粗細程度及概略評估粒徑分
布情形 

25. (D) 混凝土配比計算重量時，骨材之計算通常以面乾
內飽和狀態下之重量為基準 

27. (A) 洛杉磯試驗乃是為了檢驗粗粒料之硬度試驗 
28. (A) 水灰比值愈小，水分蒸散後所造成的空隙小，混
凝土抗壓強度相對較大 
(C) 水灰比愈大其工作度越佳 
(D) 水灰比小耐久性佳，潛變小 

30. (C) 石灰岩對於酸性抵抗力較差 
32. (A) 磚不具有良好抗拉強度，不適用於拉力構材中 

(B) 磚構造物不具備良好耐震性能 
(C) 磚牆對水平剪力不具良好的抵抗能力，於地震時
易造成開裂 

33. (B) 硬玻璃乃是在玻璃原料中添加較多的鉀、鈣 
(C) 在玻璃中添加石灰及砂可增加玻璃的耐化性，玻
璃添加碳酸鉀會降低耐化性 
(D) 普通的窗玻璃乃是鈉玻璃製成 

39. (B) 含水量在纖維飽和點以下時，木材強度與含水量
成反比 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


