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VOLUME

Q.1

Q.2

Q.3

Q.4

If permissible stress in plates of thickness 2 mm
of joint through a pin as shown in the figure is
200 MPa, then the width wwill be

2 kN=— W, —2kN

10 mm

(@ 15mm
() 18 mm

(b) 20 mm
(d) 25mm

A slender bar of 100 mm? cross-section is
subjected to loading as shown in the figure below.
If the modulus of elasticity is taken as 200 x 10°
Pa, then the elongation produced in the bar will
be

100 kN

pra—

200 kN 100 kN

—

200 kN

< 0.5 m>t
(@ 10mm
() 1mm

1.0m =< 0.5 m>]
(b) 5mm
(d) Nil

A straight bar is fixed at edges A and B. Its
elastic modulus is Eand cross-sectionis A. There
isaload P= 120 N acting at C. The reactions at
the ends are

A B

e—> P=120N
c

| [ — 21 |
a) 60N atA 60N atB
b) 30NatA 90N at B
c) 40N at A, 80N atB
d) 80NatA 40N at B

(
(
(
(

In the arrangement as shown in the figure, the
stepped steel bar ABC is loaded by a load P.
The material has Young’s modulus E = 200 GPa
and the two portions AB and BC have area of
cross section 1 cm?and 2 cm? respectively. The
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Q.5

Q.6

Q.7

magnitude of load Prequired to fill up the gap
of 0.75 mm is

A B Cj

—pP

fe— 1m—te—1m —] [«— _Gap

0.75 mm
(a) 10kN (b) 15kN
(c) 20kN (d) 25kN

Arigid beam of negligible weight, is supported
in a horizontal position by two rods of steel and
aluminium, 2 m and 1 m long, having values of
cross-sectional areas 100 mm? and 200 mm?,
and Young’s modulus of 200 GPa and 100 GPa,
respectively. A load P is applied as shown in
the figure below :

2 m | Steel .
1 m | Aluminium

[ ]
Rigid beam l
P

If the rigid beam is to remain horizontal, then

(a) theforce Pmust be applied at the centre of
the beam

(b) the force on the steel rod should be twice
the force on the aluminium rod

(c) the force on the aluminium rod should be
twice the force on the steel-rod

(d) the forces on both the rods should be equall

A copper rod of 2 cm diameter is completely
encased in a steel tube of inner diameter 2 cm
and outer diameter 4 cm. Under an axial load,
the stress in the steel tube is 100 N/mm?2.

If E, = 2E, then the stress in the copper rod is
(@) 50 N/mm? (b) 33.33 N/mm?

(c) 100 N/mm? (d) 300 N/mm?

The resilience of steel can be found by
integrating stress-strain curve up to the
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1. () 2. (d) 3. (d) 4. (b) 5. (c) 6. (a) 7. (d)

8. (a) 9. (b) 10. (d) 11. (a) 12. (d) 13. (d) 14. (c)
15. (c) 16. (b) 17. (d) 18. (c) 19. (b) 20. (a) 21. (a)
22. (o) 23. (o) 24. (a) 25. (o) 26. (d) 27. (o) 28. (c)
29. (c) 30. () 31. (c) 32. (a) 33. (c) 34. (b) 35. ()
36. (b) 37. () 38. (o) 39. (d) 40. (a) 41. (o) 42. (a)
43. (a) 44. (d) 45. (o) 46. (d) 47. (d) 48. (c) 49. (c)
50. (c) 51. () 52. (c) 53. (b) 54. (c) 55. (a) 56. (a)
57. (c) 58. (d) 59. (0.85) 60. () 61. () 62. (d) 63. ()
64. (C) 65. (a) 66. (a) 67. () 68. (d) 69. (C) 70. (o)
71. (©) 72. (b) 73. () 74. (o) 75. () 76. (d) 77. ()
78. (0) 79. (d) 80. (d) 81. () 82. (o) 83. (o) 84. (a)
85. (a) 86. (c) 87. (d) 88. (a) 89. (o) 90. (7363)  91. (b)
92. (b) 93. (c) 94. () 95. (c) 96. (b) 97. (a) 98. (a)
99. (b) 100. (o) 101. (o) 102. (a) 103. (a) 104. (o) 105. (d)
106. (a) 107. (o) 108. (o) 109. (16.667) 110. (3248) 111. (b) 112. (o)
113. (b) 114. (33.075) 115. (-064174) 116. (0234375) 117. (52.02) 118. (190.8) 119. (14.5)
120. (76.95) 121. (d) 122. (o) 123. (o) 124. (150)  125. (2778) 126. (264.6)
127. (a) 128. (b) 129. (d) 130. (d) 131. (1.9285) 132. (b) 133. (d)
134. (a) 135. (d) 136. (-180)  137. (d) 138. (0) 139. (200.1708)140. (c)
141. (b) 142. (a) 143. (d) 144. (0.04321) 145. (10.667) 146. (C) 147. (57.83)
148. (125) 149, (a) 150. (2515)  151. (d) 152. (a) 153. (a) 154. (a)
155. (b) 156. (b) 157. (a) 158. (c) 159. (a) 160. (c) 161. (a)
162. (6) 163. (1.28)  164. (0) 165. (o) 166. (a) 167. (a) 168. (480)
169. (40)  170. (266.67) 171. (d) 172. (893.33) 173. (1845.89) 174. (5.6655) 175. (133.33)
176. (75)  177. (-4.732) 178. (b) 179. (b) 180. (a) 181. (1) 182. (367.87)
183.(20)  184. (b) 185. (a) 186. (d) 187. (d) 188. (b) 189. (56.6)
190. (b) 191. (d) 192. (a) 193. (d) 194. (o) 195. (o) 196. (o)

197. (b) 198. (2.75) 199. (a) 200. (0.3) 201. (633.93) 202. (642.3) 203. (1.60)
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Axo=F
(W-10) x 2 x 200 = 2000
W-10=5
W= 15 mm
EN ©
F.B.D.
100 100 100 100
e I el

Total elongation, § = PL
AE

= 1 (100x0.5-100x1+100x0.5) = 0
AE

EN o

R, = 120 x (BC/AB) = 80 N/mm?
Rg = 120 x AC/AB = 40 N/mm?.
Free body diagrams,

Roa c o R g
R,-R, =120 ()

and (81),+(81), =0

Ry x1 N R, x21

AxE AXE
. R, = 2R, (i
From Equation (i) and (ii), we get

R, =-40N

R, = 40 N (opposite direction to our assumption)
and R, =80 N.

N o

If BCis not touching the fixed end then there will
be no stress in BC portion, So no force in BC
section.

PL
AE =Y

P %1000
(10)? x 200 x 10°

P=15kN

=0.75
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N o

Steel<—— =71 o
— Aluminium
P; P,
— Rigid
"] beam
}
P
If the rigid beam is to remain horizontal
©); = @),
AL _ Bk
AE; AL,
100x 200 x10° 200 x100x 10°

P, = 2P, [ie. Py=2P

steel]

KN @

Curod 2cm 4 cm
4
/
Steel tube
Given:
o, = 100MPa
E, = 2E,
o =0
/DSLS —_ PCLC
ASES - ACEC
S _ S [ L =L,]
ES EC
GS
o, = Esx E,
GS
GC = ?
G, = % =50 MPa

(d)

The resilience of steel can be found by
integrating stress-strain curve upto elastic point.




<<
  /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




