
g]kfn vfg]kfgL ;+:yfg 

v'nf tyf cfGtl/s k|ltof]lutfTds k/LIffsf] nflu kf7\oqmd  

k|fljlws ;]jf, d]sflgsn ;d'x, tx–& O{lGhlgo/ kb  

kf7\oqmd of]hgfnfO{  lgDgfg';f/sf b'O{ r/0fdf ljefhg ul/Psf] 5 M 

k|yd r/0f M— lnlvt k/LIff     k"0ff{Í M— @)) 

låtLo r/0f M—  cGtjf{tf{         k"0ff{Í M— #) 

 

k/LIff of]hgf (Examination Scheme) 

!=k|yd r/0fM — lnlvt k/LIff       k"0ff{Í M— @)) 

kq ljifo k"0ff{Í ptL0ff{Í k/LIff k|0ffnL k|Zg;+Vofxcª\s  ;do 

k|yd 

;fdfGo 1fg  / 

af}l¢s k/LIf0f  

100 40 

j:t'ut – 

ax'j}slNks k|Zg 
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%) k|Zg x ! cª\s   $% ldg]6 
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ljifout– 

5f]6f] pQ/ cfpg] 

k|Zg 

!) k|Zg x  %cª\s   
! 306f 
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ljifout– 
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# 306f 
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k|Zg 
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@= låtLo r/0f M — cGtjf{tf{                                                   k"0ff{Í M— #) 

ljifo k"0ff{Í k/LIff k|0ffnL 

cGtjf{tf{ 30 df}lvs 
b|i6Jo M 

1. lnlvt k/LIffsf] dfWod efiff g]kfnL jf c+u|]hL cyjf g]kfnL / c+u|]hL b'j} x'g]5 .  

2. k|yd / låtLo kqsf] lnlvt k/LIff 5'§f5'§} x'g]5 .   

3. j:t'ut ax'j}slNks (Multiple Choice) k|Zgsf] unt pQ/ lbPdf k|To]s unt pQ/ afkt @) 

k|ltzt cª\s  s§f ul/g]5 . t/ pQ/ glbPdf To; afkt cª\s  lbOg] 5}g / cª\s  s§f klg ul/g] 

5}g . 

4. j:t'ut ax'j}slNks x'g] k/LIffdf k/LIffyL{n] pQ/ n]Vbf c+u|]hL 7"nf] cIf/ (Capital letter) A,B,C,D 

df n]Vg'kg]{5 . ;fgf] cIf/ (Small letter) a,b,c,d n]v]sf] jf cGo s'g} ;ª\s]t u/]sf] eP ;a} 

pQ/k'l:tsf /2 x'g]5 .  

5. ax'j}slNks k|Zg x'g] k/LIffdf s'g} k|sf/sf] SofNs'n]6/ (Calculator) k|of]u ug{ kfOg] 5}g .  

6. k/LIffdf ;f]lwg] k|Zg;+Vof, cª\s / cª\sef/ oyf;Dej ;DalGwt kq ÷ljifodf tf]lsP cg';f/   

x'g]5 . 

7. ljifout k|Zg x'g] kqsf xsdf k|To]s v08sf nflu 5'§f5'§} pQ/k'l:tsfx¿ x'g]5g\ . pDd]bjf/n] 

k|To]s v08sf k|Zgx¿sf] pQ/ ;f]xL v08sf] pQ/k'l:tsfdf n]Vg'kg]{ 5 . o; kf7\oqmd of]hgf 

cGtu{tsf kq÷ljifosf ljifoj:t''df h];'s} n]lvPsf] eP tfklg kf7\oqmddf k/]sf sfg"g, P]g, lgod 

tyf gLltx¿ k/LIffsf] ldlt eGbf # dlxgf cufl8 -;+zf]wg ePsf jf ;+zf]wg eO{ x6fO{Psf jf yk 

u/L ;+zf]wg eO{_ sfod /x]sfnfO{ o; kf7\qmddf k/]sf] ;Demg''' kb{5 . 

8. k|yd r/0fsf] k/LIffaf6 5gf}6 ePsf pDd]bjf/nfO{ dfq låtLo r/0fsf] k/LIffdf ;lDdlnt u/fOg]5 . 

9. kf7\oqmd nfu" ldlt M—@)*#÷)!÷)$ 



g]kfn vfg]kfgL ;+:yfg 

v'nf tyf cfGtl/s k|ltof]lutfTds k/LIffsf] nflu kf7\oqmd  

k|fljlws ;]jf, d]sflgsn ;d'x, tx–& O{lGhlgo/ kb  

 

k|yd kq M ;fdfGo 1fg, af}l¢s k/LIf0f, ;+:yfut 1fg / ;d;fdlos dfldnf   

 v08 -s_ – -%) cª\s_ 

j:t'ut -%) k|Zg x ! cª\s_ 

1. ;fdfGo 1fg -#) cª\s_  

1.1 e"uf]n / jftfj/0f -^ cª\s _ 

1.1.1 ljZjsf] e"uf]n ;DjGwL hfgsf/L 

1.1.2 Gf]kfnsf] e"uf]n, xfjfkfgL, hghLjg, k|d'v k|fs[lts ;|f]t / ;fwg 

1.1.3 lbuf] ljsf;, h}ljs ljljwtf, hnjfo' kl/jt{g, jftfj/0f, hg;+Vof / zx/Ls/0f 

 

1.2 Oltxf; -^ cª\s _ 

1.2.1 ljZjsf dxTjk"0f{ P]ltxfl;s 36gfqmd  

1.2.2 g]kfnsf] k|frLg, dWosfn / cfw'lgs g]kfnsf] Oltxf; / dxTjk"0f{ 36gf 

 

1.3 g]kfnsf] ;fdflhs cj:yf / zf;gk4lt -^ cª\s _ 

1.3.1 g]kfnL ;dfhsf k|rlnt wd{, k/Dk/f, ;fdflhs d"No / dfGotf, hfthflt, efiff / ;+:s[lt 

1.3.2 ;+j}wflgs ljsf;s|d / g]kfnsf] ;+ljwfg 

1.3.3 g]kfnsf] ;3Lo, k|fb]lzs / :yfgLo ;+/rgf tyf zf;g k|0ffnL ;DaGwL hfgsf/L  

 

1.4 cfly{s kIf -^ cª\s _ 

1.4.1 cfly{s kl/;"rsx¿ -cfly{s j[l4, s'n /fli6«o÷u|fx:y pTkfbg, k|lt JolQm cfo, Jofkf/ 3f6f, 

ljk|]if0f, j}b]lzs nufgL, j}b]lzs ;xof]u_ 

1.4.2 g]kfndf s[lif, pBf]u, Jofkf/, ko{6g, oftfoft, ;+rf/, lzIff, :jf:Yo, vfg]kfgL, phf{ tyf 

ljB'tsf] cj:yf 

1.4.3 cGt/f{li6«o ;xof]u, a}b]lzs Jofkf/ a}b]lzs nufgL tyf k|ljlw x:tfGt/0f  

 

1.5 cGt/f{li6«o ;+3 ;:yf / ;d;fdlos ultljlw -^ cª\s _ 

1.5.1 ;+o'Qm /fi6« ;+3 (UNO) / o;sf Ph]G;Lx¿, / o'/f]lkog o'lgog (EU), ;fs{ (SAARC)  

1.5.2 ljZj a}+s, PlzofnL ljsf; a}+s, PlzofnL k"jf{wf/ nufgL a}+s (AIIB), ljZj Jofkf/ ;+u7g 

(WTO) 

1.5.3 /fli6«o / cGt/f{li6«o dxTjsf ;d;fdlos 36gf tyf gjLgtd ultljlw 

1.5.4 kfgLsf] ;|f]t, g]kfnsf d'Vo vfg]kfgL cfof]hgf, g]kfn vfg]kfgL ;+:yfg, World Water 

Council, International Water Association ;DjGwL hfgsf/L 

 

2. ;fdfGo af}lås k/LIf0f (General Mental Ability Test) -@) cª\s_   

2.1 Verbal reasoning : series, analogy, classification, coding-decoding, matrices, direction 

and distance sense test, ranking order, assertion and reason, logical reasoning and 

analytical ability                                          (6 Marks)  



g]kfn vfg]kfgL ;+:yfg 

v'nf tyf cfGtl/s k|ltof]lutfTds k/LIffsf] nflu kf7\oqmd  

k|fljlws ;]jf, d]sflgsn ;d'x, tx–& O{lGhlgo/ kb  

2.2 Non-verbal reasoning : series, analogy, classification, venn diagrams, matrices, figure 

formation and analysis, water and mirror images, cube and dice (6 Marks)  

2.3 Quantitative reasoning : arithmetical reasoning/operation, percentage, fraction, 

decimal, ratio, average, profit and loss, date and calendar, time and work, data 

interpretation - charts, graphs, tables, data sufficiency  (8 Marks) 

v08 -v_ – -%) cª\s_ 

ljifout -!) k|Zg x % cª\s_ 

1. ;+:yfut 1fg 

1.1 g]kfndf ;fj{hlgs ;+:yfg  

1.2 Gf]kfn vfg]kfgL ;+:yfgsf] p2]Zo, ;+u7gfTds ;+/rgf, k|d'v sfo{ tyf ;]jf If]q 

1.3 kfgLsf ljleGg >f]t, >f]t ;+/If0fsf pkfo tyf pknJw >f]tsf] lbuf] pkof]u, e"ldut tyf cfsfz] 

kfgLsf] k|of]u  

1.4 3/fo;L, Joj;flos tyf 7"nf] kl/df0fdf kfgL k|zf]wgsf ljlw 

1.5 kfgLsf] sf/0f x'g ;Sg] /f]uJofwL tyf ;f] sf] /f]syfdsf pkfo 

1.6 kfgLhGo ljkb\ / ;f] sf] Joj:yfkg  

1.7 Gf]kfndf vfg]kfgL Joj:yfkgdf k|of]u ul/Psf df]8]n  

1.8 vfg]kfgL tyf ;/;kmfO{ ;DjlGwt If]qdf EfPsf c;n cEof;, lgsfout ;dGjo / ;DjGw  

1.9 lbUff] ljsf; nIo, vfg]kfgLsf] u'0f:t/dfg / g]kfndf kfgLsf] u'0f:t/  

1.10 sfa{g Jofkf/, kfgL tyf phf{ ;DaGwL ;jfn / ;+/If0f 

 

2. ;]jf;Fu ;Da4 sfg"g 

2.1 /fli6«o vfg]kfgL, ;/;kmfO{ tyf :jR5tf gLlt, @)*) 

2.2 g]kfn vfg]kfgL ;+:yfg P]g, @)$^ 

2.3 g]kfn vfg]kfgL ;+:yfgsf] sd{rf/L ;]jf zt{ ;DjGwL ljlgodfjnL, @)*! 

2.4 vfg]kfgL tyf ;/;kmfO{ P]g, @)&( / vfg]kfgL tyf ;/;kmfO{ lgodfjnL, @)*! 

2.5 Vffg]kfgL Joj:Yffkg jf]8{ P]g, @)^# 

2.6 /fli6«o vfg]kfgL u'0f:t/ dfkb08, @)&(  

2.7 vfg]kfgL tyf ;/;kmfO ;]jf dxz'n tyf ;]jf z'Ns -lgwf{/0f ;DaGwL_ sfo{ljlw, @)*!  

2.8 jftfj/0f ;+/If0f P]g, @)&^ / jftfj/0f ;+/If0f lgodfjnL, @)&& 

2.9 ;fj{hlgs vl/b P]g, @)^# / ;fj{hlgs vl/b lgodfjnL, @)^$  

2.10 cfly{s sfo{ljlw tyf ljQLo pQ/bfloTj P]g, @)&^ / cfly{s sfo{ljlw tyf ljQLo pQ/bfloTj 

lgodfjnL, @)&& 

2.11 pkef]Qmf lxt ;+/If0f P]g, @)&% 

 

3. ljsf;sf cfofd / ;d;fdlos dfldnf 

3.1 ljsf;sf] cjwf/0ff / o;sf gjLgtd pkfudx¿  



g]kfn vfg]kfgL ;+:yfg 

v'nf tyf cfGtl/s k|ltof]lutfTds k/LIffsf] nflu kf7\oqmd  

k|fljlws ;]jf, d]sflgsn ;d'x, tx–& O{lGhlgo/ kb  

3.2 ljsf;sf cfofdx¿– dfgj ljsf;, ul/jL lgjf/0f, hnjfo' kl/jt{g, n}+lus ;jfn, ljZjJofkLs/0f, 

;dfj]zL ljsf;, cfly{s s'6gLlt 

3.3 g]kfndf of]hgfj4 ljsf; / rfn' cfjlws of]hgf  

3.4 of]hgf÷kl/of]hgf th{'df, sfof{Gjog / cg'udg tyf d"Nof+sg 

3.5 lbuf] ljsf;sf] cjwf/0ff tyf g]kfndf lbuf] ljsf;sf k|of; / r"gf}tL 

3.6 sfg"gsf] zf;g, gful/ssf bfloTj / st{Jo, DffgjLo d"No / dfGotf  

  



g]kfn vfg]kfgL ;+:yfg 

v'nf tyf cfGtl/s k|ltof]lutfTds k/LIffsf] nflu kf7\oqmd  

k|fljlws ;]jf, d]sflgsn ;d'x, tx–& O{lGhlgo/ kb  

l¢lto kqM k|fljlws ljifo (Technical subject) 

Section:- A (50%) 

1. Thermodynamics and Heat Transfer 

1.1. Basic Concepts: Thermodynamic system, thermodynamic property, pure substance, 

Zeroth law, thermodynamic equilibrium, energy transfer, thermodynamic processes 

1.2.  Laws of Thermodynamics: 

1.2.1. First Law of Thermodynamics:  Control mass and Control volume 

formulation, limitations of first law 

1.2.2. Second Law of Thermodynamics:  Heat engine, Refrigerator and Heat pump, 

Kelvin-Plank and Clausius Statement, Entropy, Availability and 

Irreversibility 

1.3. Thermodynamic Cycles: Carnot cycle, Otto cycle, Diesel cycle, Dual cycle, Brayton 

cycle, Rankine cycle 

1.4. Refrigeration and Air Conditioning: Reverse Carnot cycle, Vapor compression and 

Vapor absorption refrigeration systems, Refrigerants and their properties. 

 Psychrometry and psychrometric Chart, Specific Humidity and Relative Humidity, 

Dry Bulb Temperature, Dew point temperature, wet bulb temperature, Heating and 

Humidification, Cooling with Dehumidification, Air Conditioning Processes 

1.5. IC Engines: Classifications, Components, two stroke and four stroke operations, 

Performance of IC engine, Combustion in SI and CI engines, Ignition system, 

Cooling system, Lubrication system 

1.6. Heat Transfer Modes: Conduction, Convection, Radiation; applications in heat 

exchangers for water heating or colling in treatment processes. 

 

2. Fluid Mechanics 

2.1. Fluid Properties: Viscosity, Surface tension, Compressibility, Vapor Pressure  

2.2. Fluid Statics: Pressure variations in static fluid, Pressure head, Manometer, Force on 

submerged surfaces 

2.3. Fluid Flow: Types of flow, Continuity equation, Bernoulli's equation, Momentum 

equation 

2.4. Viscous Effects: Reynolds number, Boundary layer, Frictional resistance to flow in 

pipes, Darcy-Weisbach Equation and Hazen-Williams Equation for determining 

energy loss in a pipeline 

2.5. Applications in water supply: Pipe flow analysis, hydraulic gradients, surge and 

water hammer in distribution systems, Formula of Joukowsky, Protection against 

water hammer 

2.6. Flow measurement: Pitot-static tube, Orifice, Venturimeter, Nozzle, Rotameter 

 

  



g]kfn vfg]kfgL ;+:yfg 

v'nf tyf cfGtl/s k|ltof]lutfTds k/LIffsf] nflu kf7\oqmd  
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3. Manufacturing Technology and Material Science 

3.1. Material Properties: Metals, alloys, polymers, composite; Material selection for 

water-contact equipment  

3.2. Workshop Technology: 

3.2.1. Basic tools and basic hand operations 

3.2.2. Machine tools: Lathe, Shaper, Milling, Grinding, Drilling Machines 

3.2.3. Metal Joining: Soldering, Brazing, Gas welding, Arc welding 

3.2.4. Limits, fits, tolerances 

3.2.5. Line measurement: Block gage, Length bars, Comparators; Errors in 

measurement 

3.3. Corrosion mechanisms and protection (galvanizing, coatings) in humid water supply 

settings. 

3.4. Non-destructive testing and quality control for mechanical parts 

 

4. Machine Design and Strength of materials 

4.1. Design Analysis: Types of loads and stresses, stress-strain analysis, Theories of 

failure, fatigue, and factor of safety. 

4.2. Factors affecting choice of materials for Design: Strength, Toughness, Durability, 

Hardness 

4.3. Terminologies of Mechanisms, Mobility and Degree of Freedom 

4.4. Design Process 

4.5. Types of projections, Production drawings, Computer Aided Design 

4.6. Design of mechanical components: Shafts, gears, bearing, couplings for pumps and 

valves in water systems 

4.7. Design considerations for corrosion-resistant materials in wet environments. 

 

5. Automobile Engineering 

5.1. Classification of automobiles and their features,  

5.2. Components of an automobile: Power transmission system, Suspension system, 

Brakes, Cooling and lubrication systems for engines 

5.3. Electrical System: Battery, ignition system, charging system, accessories 

5.4. Automobile emission and its control: Combustion, constituents of exhaust, control 

of automobile emission 

 

Section:- B (50%) 

6. Machines 

6.1. Working principle and characteristics of water turbines: Pelton, Francis, Kaplan and 

Cross flow turbines, specific speed, Applications in micro-hydropower for remote 

water pumping 

6.2. Pumps: Centrifugal Pump, Reciprocating Pump, Positive Displacement Pump, 

Rotodynamic Pump, Pump with free water surface (Working principle and 

Characteristics), Hydraulic ram, cavitation, priming, parallel and series operations, 

Pump selection criteria for water supply (head, discharge, efficiency) 



g]kfn vfg]kfgL ;+:yfg 
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6.3. DC Motors: Shunt field, Series field and Compound field motors, Torque-speed 

characteristics 

6.4. DC Generators: Shunt, Series and Compound field machines, Voltage/speed/load 

characteristics, Effects of variable load, variable torque 

6.5. Synchronous and Induction Machines: Basic structure of synchronous machines, 

Generator on isolated load, Generator on large system, Synchronous motor 

 

7. Water Supply System 

7.1. Mechanical Components in water supply: Pumping stations, treatment plants 

machinery (filters, aerators, chlorinators), distribution networks 

7.2. Water treatment equipment: Mechanical mixers, flocculators, sludge pumps, 

clarifiers and filter systems. 

7.3. Operation and Maintenance: Maintenance of mechanical equipment in 

sedimentation tank, filters and chlorination systems 

7.4. Energy Sources: Diesel generators, solar power, and grid electricity for water supply 

operations 

7.5. Energy Efficiency: Optimization of mechanical systems in pumping and treatment 

7.6. Renewable Energy Integration: Use of solar or micro-hydropower for water supply 

systems. 

 

8. Industrial Engineering and Maintenance Management 
8.1. Maintenance Strategies: Preventive, predictive and breakdown maintenance, 

reliability engineering for water supply machinery, maintainability, condition 

monitoring, non-destructive test 

8.2. Tribology: Surfaces, friction and wear, lubrication, surface topography measurement 

8.3. Quality management and Total Productive Maintenance (TPM) 

8.4. Safety: Occupation health and safety standards, risk assessment in mechanical 

operations, risk control, causes and prevention of accidents. 

 

9. Project Management and Engineering Economics 

9.1. Project planning: CPM, PERT, Gantt charts and their uses for mechanical 

installations. 

9.2. Time Value of Money: Simple interest, Compound interest, Continuous compound 

interest 

9.3. Project Evaluation Techniques: Payback period method, NPV method, Future value 

analysis, IRR method 

9.4. Benefit and Cost Analysis: Cost benefit ration, breakeven analysis, make or buy 

decision 

9.5. Monitoring and evaluation of mechanical projects. 

 

10.  Environmental Engineering 

10.1. Air Pollution: Pollutants, causes, effects and control 

10.2. Noise Pollution: Causes, health effects, control 

10.3. Water Pollution: Causes and effects, Waste water treatment 
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10.4. Environmental Impact: Climate change, Green-house effect, Impact of 

mechanical systems on the environment, Climate change adaptation for 

mechanical systems 

10.5. Sustainable Design: Incorporating sustainability in mechanical system design 

for water supply 


