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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 3rd Semester Examination, 2022 

GE2-P1-PHYSICS 
Time Allotted: 2 Hours Full Marks: 40 

 The question paper contains GE-3A and GE-3B. 
The candidates are required to answer any one from two courses.  

Candidates should mention it clearly on the Answer Book. 

 GE-3A 
MECHANICS 

 GROUP-A 
1. Answer any five questions: 1×5 = 5

(a) Write down the dimension of the gravitational constant ‘G’. 1
(b) Calculate the magnitude of the summation of the following two vectors: 

 kjiA ˆ8ˆ6ˆ5
r

  and  kjiB ˆ10ˆ7ˆ3
r

 
1

(c) What do you mean by the term ‘axial vector’? Mention an example of an axial 
vector. 

1

(d) Define shearing stress. 1
(e) What do you mean by central force? 1
(f) What do you mean by the geosynchronous orbit of a satellite around the earth? 1
(g) The equation of a particle vibrating simple harmonically is given by, 

  mtx )3sin(10 . 
What is the significance of 3  occurring in the argument of sine? 

1

(h) Write down the order and degree of the following differential equation. 

0
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2
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1

  

 GROUP-B 
 Answer any three questions 5×3 = 15

2.  (a) Find out the general solution of the differential equation 

  0652

2

y
dx
dy

dx
yd  

3

(b) Show that the vectors kja ˆ2ˆr , kjib ˆ3ˆ2ˆ
r

 and kjic ˆ4ˆ3ˆ2r  are 
coplanar. 

2
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3.  (a) State Kepler’s laws in connection with planetary motion. 3

(b) If the distance between the sun and the earth is reduced to half of their present 
distance, what will be the length of the year? 

2

  
4.  (a) A circular disc of mass m and radius r is set rolling on a table. If  be the angular 

velocity, show that the total energy of the disc is given by, 

22

4
3 rmE . 

3

(b) Establish the relationship between the torque and the angular momentum. 2
  
5.  (a) Define the modulus of rigidity of an elastic material. 1

(b) Show that, for a homogeneous elastic medium 
)21(3kY  

where the symbols have their usual meaning. 

4

  
6.  (a) Derive an expression for the energy stored in an elastic body subjected to a 

longitudinal strain. 
2

(b) If 0123 xf , be the equation of motion of a particle, oscillating simple 
harmonically find out its time period. Here f  and x  representing the 
acceleration and the displacement of the particle, respectively. 

3

  

 GROUP-C 
 Answer any two questions 10×2 = 20

7.  (a) Show that the total mechanical energy of a particle moving in simple harmonic 
motion is constant with respect to time. 

3

(b) If the earth suddenly contracts to 64
1 th of its initial volume keeping its mass 

constant, what will be the length of the day? 
2

(c) Show that the areal velocity of a particle moving under central force is constant. 3

(d) Write the applications of GPS system. 2
  
8.  (a) Write down the postulates of Einstein’s special theory of relativity. 2

(b) Two particles are moving with equal velocity c8.0  towards each other. Calculate 
their relative velocity. 

3

(c) Explain the phenomenon of length contraction in special theory of relativity and 
find out the relation between the length of a rod )(L  moving with velocity v  and 
its proper length )( 0L . 

3

(d) Explain the phenomenon of damped oscillations. 2
  

9.  (a) Show that the torsional rigidity of a cylindrical wire is given by 
l
R

2

4

 

where,  Modulus of rigidity of the material of the wire, 

 R = Radius of the wire, 
 l = Length of the wire. 

5
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(b) Show that, the energy stored in unit volume in an elastic body under shearing 
strain is equal to strainShearingstressShearing2

1 . 
3

(c) Mention the theoretical limiting values of Poisson’s ratio. 
Does Poisson’s ratio have negative value? Justify your answer. 

1+1

  
10.(a) Write down Lorentz transformation equations for a particle in S -frame moving 

w.r.t. S-frame. 
2

(b) Calculate the gradient of the scalar function 
 )2(4),,( zyxezyx  at the point )1,1,1(  

3

(c) What do you mean by frame of reference? Differentiate between inertial frame of 
reference and non-inertial frame of reference. 

1+2

(d) Explain the phenomenon of weightlessness in the space-ship. 2
  

 GE-3B 
THERMAL PHYSICS AND STATISTICAL MECHANICS 

 GROUP-A 
1. Answer any five questions from the following: 1×5 = 5

(a) Write down the ratio of the r.m.s velocity and the most probable velocity of an 
ideal gas particle. 

1

(b) What is a heat engine? 1
(c) State Wien’s displacement law. 1
(d) Write down the dimension of entropy. 1
(e) What are bosons? 1
(f) What is the reflective power of a perfect black body? 1
(g) Define the Fermi temperature. 1
(h) What do you mean by quasi static process? 1

  

 GROUP-B 

 Answer any three from the following 5×3 = 15

2.  (a) Explain isothermal process. 2
(b) Show that for an idea gas PC  is greater than VC . 3

  
3.  (a) Show that an adiabatic curve is  times steeper than an isothermal curve. 3

(b) What is free expansion? Is it an adiabatic process? Explain. 2
  
4.  (a) Define mean free path of a gas molecule. Show that it is equal to 2

1
nd , where n 

is the number of molecules per unit volume and d is the diameter of each 
molecules. 

1+3

(b) State the principle of equipartition of energy. 1
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5.  (a) Give three examples of fermions. 1

(b) Discuss the difference between the three fundamental statistics. 
(i) M.B – Maxwell Boltzmann. 
(ii) B.E – Bose-Einstein 
(iii) F.D – Fermi-Dirac. 

4

  
6.  (a) Define the Latent heat of sublimation. 1

(b) Deduce the Clausius-Clapeyron’s equation for a liquid. From this equation 
explain the variation of boiling point of that liquid on its pressure. 

2+2

  

 GROUP-C 
 Answer any two questions from the following 10×2 = 20

7.  (a) Distinguish between extensive and intensive variables. Give example. 2

(b) Represent (i) an isobaric process and (ii) an isochoric process on a P-V diagram. 2
(c) Show that for an adiabatic process 1TV  = constant, where the symbols have 

their usual meanings. 
3

(d) A motor car tyre has a pressure of 2 atmospheres at the room temperature of 
27ºC. If the tyre suddenly bursts find out the resulting temperature. 

3

  
8.  (a) Explain first law of thermodynamics. What are the limitations of that law? 2+2

(b) Show that for a perfect gas 0⎟
⎠
⎞

⎜
⎝
⎛

TV
U . 3

(c) Show that the change in entropy in a reversible process is zero. 2
(d) “For a system entropy is increasing”. What does it mean? 1

  
9.  (a) State Planck’s law of radiation. 2

(b) Using dimensional analysis establish the Stefan-Boltzmann law. 3

(c) What is the limitation of Newton’s law of cooling? 1

(d) Show that the radiation pressure 3
uP , u is the energy density. 4

  
10.(a) Calculate the change in entropy when 2 gm of ice melt’s into water at the same 

temperature. The latent heat of ice 80 cal/gm. 
3

(b) Using T-S diagram derive an expression for the efficiency of Carnot’s engine. 4

(c) Write down the statements of the second law of thermodynamics and show that 
they are equivalent. 

3

 
——×—— 

 



<<
  /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
  /CreateJDFFile false
  /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
    /KrutiDev010
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /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 <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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


