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Agricultural, Mechanical, Automobile and Civil Engineering 

(Degree Standard) 

Code: 562 

Unit I: General Engineering (20 QuesƟons)  

StaƟcs of ParƟcles, Equilibrium of Rigid bodies, ProperƟes of Surfaces and Solids, Centroid, 
Centre of Gravity, Dynamics of ParƟcles, FricƟon in Machine Elements, Stress, Strain and 
DeformaƟon of Solids, Theories of Failures, Design of ShaŌs and Couplings, Fluid staƟcs, 
equaƟons of conƟnuity and momentum, Bernoulli’s equaƟon, Flow through pipes, head losses 
in pipes, bends, Pumps and its applicaƟons, Valves and Types, Iron Carbide Phase Diagram, 
ferrous and nonferrous alloys, Heat treatment of ferrous and non-ferrous metal, Engineering 
and commodity polymers, composites, nano-materials, Foundry Technology- Metal Forming 
Processes, Metal Joining processes, Manufacturing of Thermo Seƫng and Thermo PlasƟc 
Products, Inventory control - Economic Order QuanƟty (EOQ) - quanƟty discounts, ABC 
Analysis, OperaƟons Research, Assignment Model, CriƟcal Path Method (CPM) and Program 
EvaluaƟon Review Technique (PERT), Queuing Models, Industrial Safety. 

Unit II: Surveying and Hydrology (20 QuesƟons)  

Surveying – Instruments - Methods of surveying – Linear measurements - ComputaƟon of area 
– TriangulaƟon, intersecƟon, traversing, cross staff survey – Plane table survey – Earth work 
computaƟon -Simpson’s and trapezoidal rule - Levelling - DefiniƟon - Types of benchmarks - 
Different types of levels – Reduced level by rise and fall method and height of collimaƟon 
method - Contouring – Profile surveying - Cross secƟon survey - Use of Minor instruments - 
Theodolite survey - Total staƟon - GPS survey. Hydrology – Measurement of rainfall, 
evaporaƟon and infiltraƟon – EsƟmaƟon of runoff – Factors affecƟng runoff – ComputaƟon of 
volume of runoff and peak flow – Unit hydrograph - Occurrence and movement of ground 
water - ground water exploraƟon techniques - hydraulics of wells, types of wells and their 
construcƟon - Well drilling – Methods and machinery - Techniques for different formaƟons - 
Well logging - Types of well screen - Design of well screens - Well development - Yield tesƟng.  

Unit III: Soil Erosion and ConservaƟon (15 QuesƟons)  

Soil erosion – Types – Factors affecƟng erosion by water and wind - Stages of water erosion - 
Biological control measures and their suitability - Contour farming, strip cropping, mixed 
cropping, intercropping and mulching - Mechanical control measures and their suitability – 
Design and construcƟon of contour bunds, graded bunds, terraces, contour stone walls, 
contour trenches, staggered trenches and diversion drain - Gully control structures - Drop 
spillway, chute spillway, pipe inlet spill way and check dams - Wind erosion – Types and control 
- Wind breaks and shelter belts - Dry farming techniques for improving crop producƟon - 
EsƟmaƟon of soil erosion - Universal Soil Loss EquaƟon.  
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Unit IV: Watershed Development and Management (15 QuesƟons)  

Watershed – Concept, types and delineaƟon - Land capability classificaƟon - ParƟcipatory 
Rural Appraisal Technique – Watershed development plan – EsƟmaƟon of cost and benefits -
Gully and ravine reclamaƟon – In-situ & Ex-situ water harvesƟng, micro catchments – Ground 
water recharge - ArƟficial recharge techniques and methods - Farm pond and percolaƟon 
pond – SelecƟon of suitable soil and water conservaƟon pracƟces – AfforestaƟon – HolisƟc 
planning - Watershed based rural development – Use of aerial photography and remote 
sensing in watershed management - ApplicaƟons of Remote sensing and GIS in planning and 
development of watersheds including forest cover and water resources. 

Unit V: Farm IrrigaƟon, Structures and Drainage (30 QuesƟons)  

IrrigaƟon - Sources – Soil- water- Plant relaƟonship - Water requirement of crops – 
Measurement of irrigaƟon water - Weirs and flumes - Methods of irrigaƟon - Surface, 
Sprinkler, Rain gun and drip irrigaƟon - IrrigaƟon automaƟon - Drip irrigaƟon – Components 
and design - Weƫng paƩern - Filters and FerƟgaƟon tanks - Pump capacity - OperaƟon and 
maintenance - Sprinkler irrigaƟon - Components - Sprinkler performance - Hydraulic design of 
sprinkler systems - Duty and delta relaƟonship – IrrigaƟon scheduling - IrrigaƟon efficiencies 
and their esƟmaƟon - Pumps - Types, selecƟon and installaƟon - Design and construcƟon of 
farm structures – Site selecƟon – Quality – RCC - FoundaƟon, basement and superstructure – 
Types of roofs – building plan and esƟmaƟon, requirements of farm house, threshing floor, 
drying floor, poultry house, dairy farm, rat proof go down and farm roads - Design features 
earthen dams and gravity dams - Water conveyance structures – Earthen channels and lined 
channels – Advantages of lining – materials of lining – Design of channel cross secƟon – 
Crossing control structures – Road crossing structures – Culvert, inverted siphon aqueduct – 
Their uses - Underground pipe line system – Components and their funcƟons – Structures for 
plant environment – Green houses, poly houses and shade nets – ConstrucƟon and uƟlizaƟon 
- Soilless culture. Drainage - Causes of water logging and salt problem - Methods of drainage 
- Design of surface, sub-surface and verƟcal drainage systems - Improvement and uƟlizaƟon 
of poor quality water - ReclamaƟon of saline and alkali soils.  

Unit VI: Farm Power (20 QuesƟons)  

Sources of Farm Power- ConstrucƟon and working of Spark IgniƟon (SI) and Compression 
IgniƟon (CI) engines- Thermodynamic principles of SI and CI engine - Two stroke and Four 
stroke engines - Turbo charging – Fuel injecƟon systems, IgniƟon, LubricaƟon and Cooling 
systems, Speed governors, Electrical systems of Internal CombusƟon engines - Different types 
of tractors, bull dozers and power Ɵllers - power transmission systems, Types of Clutches and 
Gearboxes, DifferenƟal, Final drive system, Braking system – types, construcƟonal details and 
operaƟon, Steering system - – types, construcƟonal details and operaƟon, Suspension system 
– types, construcƟonal details, uses of hydraulic system in tractors, hitching system, three 
point linkage- tractor power outlets. Resistances to vehicle moƟon, vehicle performance 
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characterisƟcs, OperaƟons using bulldozer, Types of wheels and tyres – BaƩery: types, 
construcƟonal details and working principle. Tractor stability - mechanics of tractor implement 
combinaƟon, weight transfer - Ergonomic consideraƟons in operaƟon of tractors, Safety 
devices in tractors, Maintenance of tractors. Single phase inducƟon motor - three phase 
power measurement methods- Power factor Electrical pump sets - regulated DC power supply, 
DC machine, DC generator, DC motor, starter - torque and efficiency - Electronics in Agriculture 
- Semi -conductors, transistors, operaƟonal amplifiers – Digital electronics, counters, 
encoders, decoders, Digital to Analog and Analog to digital converter InstrumentaƟon - 
transducers - strain gauges, types and gauge factor - force measurement using strain gauges, 
Torque measurement, pressure measurement, flow measurement temperature 
measurement, thermocouples, speed measurement microprocessors, microcontrollers, PID 
controllers, PLC - Electric vehicles in Agriculture. 

Unit VII: Farm Machinery (20 QuesƟons)  

Earth moving equipment - Backhoe with front end loader, Crawler excavator - Bull dozer - 
bladesshovels-soil digging machines-primary Ɵllage implements- indigenous plough, Mould 
board plough, disc plough, chisel plough, sub soiler, methods of ploughing – secondary Ɵllage 
implements-culƟvators, harrows, rotary Ɵllers, rotavator, land shaping machinery- laser 
leveller, ridger, bund former, raised bed former, puddler. CalculaƟon of field capacity and field 
efficiency. Sowing and transplanƟng –seed drills, types - different types of metering 
mechanisms, planters, broadcasters and rice transplanters, pneumaƟc planters- intercultural 
implements - dryland weeders, wetland weeders, manual and power operated weeders - 
plant protecƟon equipments – sprayers - types of sprayers - Drone sprayer - calibraƟon of 
sprayer, types of nozzles, driŌ – harvesters - sickle, mower, cuƩer bar, reaper, binders, 
windrowers - threshers - principle of threshing, types of threshers, threshing drums, 
calculaƟon of output capacity, combines, working principles, components of combine. Root 
crop harvesters, coƩon harvesters, coƩon strippers, sugarcane harvester, maize harvesters, 
vegetable and fruit harvesters, crop residue management machinery - cost esƟmaƟon of farm 
machinery. 

Unit VIII: Unit OperaƟons in Food and Agricultural Processing (20 QuesƟons)  

Heat transfer principles – ConducƟon, convecƟon and radiaƟon - Types of heat exchangers - 
Unit operaƟons – Evaporators - Types - Mechanical separaƟon – FiltraƟon – SedimentaƟon – 
SeƩling – Centrifugal separaƟon – Cyclone separaƟon - Size reducƟon – Mixing – Blending – 
emulsificaƟon - Food processing operaƟons - PasteurizaƟon – SterilizaƟon – Canning - Retort 
processing - Extrusion processing of foods - Methods of drying of foods – PreservaƟon of food 
by irradiaƟon - Microwave and dielectric heaƟng - Fats and oil processing – ExtracƟon 
methods and equipment - Food packaging – Materials and characterisƟcs – Suitability - 
Processing of milk and milk products, packaging of milk - Principles of refrigeraƟon and 
applicaƟons in food industries – Cold storage of fruits and vegetables - Design aspects  
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Unit IX: Process Engineering of Agricultural and HorƟcultural crops (20 QuesƟons)  

Engineering properƟes of food materials – Moisture content – Methods of determinaƟon – 
Psychrometry - Drying – Thin layer and deep bed drying – Types of heat sources and types of 
dryers - Cleaning and grading – Principles – Separators – Efficiency – Performance index - 
Shelling and decorƟcaƟon – Seed processing and layout of seed processing units - Rice 
processing – Parboiling and dehusking of paddy – Machines used - Milling of corn, pulses and 
millets - Material handling equipments - Conveyors and elevators - Storage – CondiƟons for 
safe storage – Bag and bulk storage – Silo storage - Design aspects - Modified atmosphere 
storage – Storage structures - Equipment used for processing of horƟcultural crops – 
PreservaƟon of fresh fruits and vegetables – Drying and dehydraƟon – Processing of coffee, 
tea, rubber, cashew nut, coconut, oil palm, aromaƟc plants, flowers and spices 

Unit X: Renewable and Bioenergy (20 QuesƟons)  

Solar energy – Solar collectors – Air heaters - Solar dryers – Water heaters - Solar cold storage– 
Solar photovoltaic systems and applicaƟons- Solar PV pump, fencing - Wind energy - Suitable 
sites – Types of wind mills – Wind mill components – ApplicaƟons – Performance of wind mills 
- Biomass resources – Agro residues – CharacterisƟcs - Conversion technologies – Biochemical 
conversion – Biogas plant – Types and selecƟon, construcƟon, operaƟon and maintenance - 
Slurry handling - Thermochemical conversion – Stoves – Types - Improved stoves – Pyrolysis – 
Charcoal producƟon – GasificaƟon – Briqueƫng – Alternate renewable energy systems - 
Hydro power, Geothermal, ocean and hydrogen energy- Energy storage systems- Energy 
ConservaƟon- CogeneraƟon - Energy plantaƟon and environmental impact – Global warming 
– Clean development mechanism (CDM) and role of afforestaƟon - Biofuels – Biodiesel 
feedstock, producƟon and by-product uƟlizaƟon – Ethanol – ProducƟon and uƟlizaƟon – 
Emission - Standards and control. 

 


