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Our country has a vast forest cover of near about 25% of 

geographical area and if man doesn’t learn to treat trees with 

respect, man will become extinct; Death of forest is end of our 

life. Scientific management and judicial exploitation of forest 

becomes first task for sustainable development.

Engineer is one such profession which has an inbuilt word 

“Engineer – skillful arrangement” and hence IFS is one of the 

most talked about jobs among engineers to contribute their 

knowledge and skills for the arrangement and management for sustainable development

In order to reach to the estimable position of Divisional Forest Officer (DFO), one needs to take an 

arduous journey of Indian Forest Service Examination. Focused approach and strong determination 

are the pre-requisites for this journey. Besides this, a good book also comes in the list of essential 

commodity of this odyssey.

I feel extremely glad to launch the revised edition of such a book which will not only make Indian 

Forest Service Examination plain sailing, but also with 100% clarity in concepts. 

MADE EASY team has prepared this book with utmost care and thorough study of all previous years‘ 

papers of Indian Forest Service Examination. The book aims to provide complete solution to all 

previous years’ questions with accuracy.

On doing a detailed analysis of previous years’ Indian Forest Service Examination question papers, 

it came to light that a good percentage of questions have been asked in Engineering Services, Indian 

Forest Services and State Services exams. Hence, this book is a one stop shop for all Indian Forest 

Service Examination, CSE, ESE and other competitive exam aspirants. 

I would like to acknowledge efforts of entire MADE EASY team who worked day and night to solve 

previous years’ papers in a limited time frame and I hope this book will prove to be an essential tool 

to succeed in competitive exams and my desire to serve student fraternity by providing best study 

material and quality guidance will get accomplished.

With Best Wishes

B. Singh

CMD, MADE EASY Group

Preface



C O N T E N T S

1.	 Thermodynamics......................................1

1.	 Basic Concepts, Heat and Work..................................1

2.	 First Law of Thermodynamics......................................4

3.	 Second Law of Thermodynamics............................ 18

4.	 Entropy............................................................................. 34

5.	 Availability....................................................................... 48

6.	 Gases and Mixture........................................................ 53

7.	 Thermodynamic Relations........................................ 55

2.	 I.C. Engines, Fuels and Combustion......80

1.	 Basics of I.C. Engines and Air Standard Cycles.... 80

2.	 Combustion in S.I. and C.I. Engines........................ 97

3.	 Fuel and Emission Control.......................................109

4.	 Performance and Testing of I.C. Engines............134

5.	 Different Systems of I.C. Engines...........................152

3.	 Heat Transfer........................................ 173

1.	 Conduction...................................................................173

2.	 Fins...................................................................................190

3.	 Free and Forced Convection...................................199

4.	 Radiation........................................................................220

5.	 Heat Exchanger...........................................................240

4.	 Refrigeration and Air Conditioning.......... 267

1.	 Introduction and Basic Concepts..........................267

2.	 Vapour Absorptions Systems.................................281

3.	 Refrigeration Equipments........................................289

4.	 Vapour Compression System..................................292

5.	 Psychrometry and Air Conditioning Processes.... 315

5.	 Turbomachinery........................................... 352

1.	 Dimensional Analysis, Simlitude and Modeling........352

2.	 Hydraulic Machinery..................................................365

6.	 Power Plants.................................................. 372

1.	 Economics of Power Generation...........................372

2.	 Gas Turbines.................................................................391

3.	 Rankine Cycle ..............................................................410

4.	 Compressors.................................................................414

5.	 Steam Turbines............................................................442

6.	 Boilers, Condensers and Accessories...................461

7.	 Compressible Flow and Nozzles............................483

8.	 Nuclear Power Plant...................................................503

Sl.	 TOPIC	 PAGE No. Sl.	 TOPIC	 PAGE No.

nnn

Indian Forest Service Main Examination
Previous Years Solved Papers

Mechanical Engineering
Paper-II



SYLLABUS

Paper - II

1.	 THERMODYNAMICS: Basic concept, Open and closed systems, Applications of Thermo-

dynamic Laws, Gas equations, Clapeyron equation, Availability, Irreversibility and T ds relations.

2. 	 I.C. Engines, Fuels and Combustion: Spark Ignition and compression ignition engines, four stroke 

engine and two stroke engines, mechanical, thermal and volumetric efficiency, Heat balance. 

Combustion process in S.I. and C.I. engines, pre-ignition detonation in S.I. engine Diesel knock 

in C.I. engine. Choice of engine fuels, Octane and Cetane ratings. Alternate fuels Carburetion 

and Fuel injection, Engine emissions and control, Solid, liquid and gaseous fuels, stoichiometric 

air requirements and excess air factor, fuel gas analysis, higher and lower calorific values and 

their measurements.

3. 	 HEAT TRANSFER, REFRIGERATION AND AIR CONDITIONING: One and two dimensional heat 

conduction. Heat transfer from extended surfaces, heat transfer by forced and free convection. 

Heat exchangers, Fundamentals for diffusive and connective mass transfer, Radiation laws, heat 

exchange between black and non black surfaces, Network Analysis, Heat pump refrigeration 

cycles and systems, Condensers, evaporators and expansion devices and controls, Properties 

and choice of refrigerant, Refrigeration Systems and components, psychometrics, comfort 

indices, cooling loading calculations, solar refrigeration.

4. 	 TURBO-MACHINES AND POWER PLANTS: Continuity, momentum and Energy Equations. 

Adiabatic and Isentropic flow, fanno lines, Rayleigh lines, Theory and design of axial flow turbines 

and compressors, Flow through turbo-machine blade, cascades, centrifugal compressor. 

Dimensional analysis and modeling. Selection of site for steam, hydro nuclear and stand-by 

power plants, Selection base and peak load power plants, Modern High Pressure, High duty 

boilers, Draft and dust removal equipment, Fuel and cooling water systems, heat balance, 

station and plant heat rates, operation and maintenance of various power plants, preventive 

maintenance, economics of power generation.

nnn



























<<
  /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




