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Credit 
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+ exam) 

L T P CT TA Total CT TA Total Total 

MT119 Engineering Mathematics-II 3 0 0 10 10 20 - - - - - 80 100 3:0:0 3 

CS113 Computers Programming and Data 
Structures 

1 0 4 10 10 20 5 5 10 20 30 50 100 1:0:2 3 

EC102 Applied Electronics and 
Instrumentation 

2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

AE104 Agriculture for Engineers 3 0 2 10 10 20 5 5 10 20 30 50 100 3:0:1 4 

ME105 Workshop Technology 2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

ME106 Thermodynamics Heat Engines 3 0 2 10 10 20 5 5 10 20 30 50 100 3:0:1 4 

AE105 Farm Operation and Maintenance of 
Tractors and Farm Machinery-I 

0 0 2 - - - 5 5 10 90 100 - 100 0:0:1 1 

ES114 Environmental Science 2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

 Total 16  16            24 

  

Theory mid sem (20 marks) = Mid sem/ makeup (10 marks) + Quiz 1 (2.5 marks) + Quiz 2 (2.5 marks) + Attendance (5 marks)  

Practical mid sem (10 marks) = CT (5 marks) + TA (2.5 marks) + Attendance (2.5 marks) 

End sem exam practical (Taken by external examiner) = 20 marks 

End sem final theory = 100 marks (40 marks objective type and 60 marks subjective type questions) 



2 

 

B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Engineering Mathematics in Agriculture II 

Paper Code: MT119 

w.e.f. Session 2015-16 

 

 

3 (3+0) 

Matrices: Elementary transformations, rank of a matrix, reduction to normal form, Gauss-Jordon 

method to find inverse of a matrix, consistency and solution of linear equations, Eigen values 

and Eigen vectors, Cayley-Hamilton theorem, linear transformation, orthogonal transformations, 

diagonalisation of matrices, Bilinear and quadratic forms. Functions of a Complex variable: 

Limit, continuity and derivative of complex functions, analytic function, Cauchy-Reimann 

equations, conjugate functions, Harmonic functions. Fourier series: Infinite series and its 

convergence, periodic functions, Fourier series, Euler’s formulae, Dirichlet’s conditions, 

functions having arbitrary period, even and odd functions, half range series, Harmonic analysis. 

Partial differential equations: Formation of partial differential equations, Lagrange’s linear 

equation, Higher order linear partial differential equations with constant coefficients, solution of 

non-linear partial differential equations, Charpit’s method, application of partial differential 

equations (one dimensional wave and heat flow equations, two dimensional steady state heat 

flow equation (Laplace equation) 
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B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Computer Programming and Data Structures 

Paper Code: CS113 

w.e.f. Session 2015-16 

 

 

3 (1+2) 

Introduction to high level languages, Primary data types and user defined data types, Variables, 

typecasting, Operators, Building and evaluating expressions, Standard library functions, 

Managing input and output, Decision making, Branching, Looping, Arrays, User defined 

functions, passing arguments and returning values, recursion, scope and visibility of a variable, 

String functions, Structures and union, Pointers, Stacks, Push/Pop operations, Queues, Insertion 

and deletion operations, Linked lists 

 

Practical: Familiarizing with Turbo C IDE; Building an executable version of C program; 

Debugging a C program; Developing and executing simple programs; Creating programs using 

decision making statements such as if, go to & switch; Developing program using loop 

statements while, do & for; Using nested control structures; Familiarizing with one and two 

dimensional arrays; Using string functions; Developing structures and union; Creating user 

defined functions; Using local, global & external variables; Using pointers; Implementing 

Stacks; Implementing push/pop functions; Creating queues; Developing linked lists in C 

language; Insertion/Deletion in data structures 
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B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Applied Electronics and Instrumentation 

Paper Code: EC102 

w.e.f. Session 2015-16 

 

 

3 (2+1) 

Semiconductors, p-n junction, V-I characteristics of p-n junction, diode as a circuit element, 

rectifier, clipper, clamper, voltage multiplier, capacitive filter, diode circuits for OR & AND 

(both positive and negative logic), bipolar junction transistor: operating point, classification(A,B 

& C) of amplifier, various biasing methods (fixed, self, potential divider), h-parameter model of 

a transistor, analysis of small signal, CE amplifier, phase shift oscillator, analysis of differential 

amplifier using transistor, ideal OP-AMP characteristics, linear and non-linear applications of 

OP-AMP (adder, subtractor, integrator, active rectifier, comparator, differentiator, differential, 

instrumentation amplifier and oscillator), zener diode voltage regulator, transistor series 

regulator, current limiting, OP-AMP voltage regulators, Basic theorem of Boolean algebra, 

Combinational logic circuits(basic gates, SOP rule and Kmap), binary ladder D/A converter, 

successive approximation A/D converter, generalized instrumentation, measurement of 

displacement, temperature, velocity, force and pressure using potentiometer, resistance 

thermometer, thermocouples, bourden tube, LVDT, strain gauge and tacho-generator 

 

Practical: To study V-I characteristics of p-n junction diode; To study half wave, full wave and 

bridge rectifier; To study transistor characteristics in CE configurations; To design and study 

fixed and self bias transistor; To design and study potential divider bias transistor; To study a 

diode as clipper and clamper; To study a OP-AMP IC 741 as inverting and non-inverting 

amplifier; To study a OP-AMP IC 741 as differentiator amplifier; To study a differential 

amplifier using two transistor; To study a OP-AMP IC 741 as differential amplifier; To study a 

zener regulator circuit; To study a OP-AMP IC 741 as a active rectifier; To study a OP-AMP IC 

741 as a comparator; To familiarize with various types of transducers. 
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B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Agriculture for Engineers 

Paper Code: AE104 

w.e.f. Session 2015-16 

 

 

4 (3+1) 

Soils: Nature and origin of soil; soil forming rocks and minerals, their classification and 

composition, soil forming processes, classification of soils – soil taxonomy orders; important soil 

physical properties; and their importance; soil particle distribution; soil inorganic colloids – their 

composition, properties and origin of charge; ion exchange in soil and nutrient availability; soil 

organic matter – its composition and decomposition, effect on soil fertility; soil reaction – acid, 

saline and sodic soils; quality or irrigation water; essential plants nutrients – their functions and 

deficiency symptoms in plants; important inorganic fertilizers and their reactions in soils. 

Agronomy: Definition and scope of agronomy. Classification of crops, Effect of different 

weather parameters on crop growth and development. Principles of tillage, tilth and its 

characteristics. Soil water plant relationship and water requirement of crops, weeds and their 

control, crop rotation, cropping systems, Relay cropping and mixed cropping. Horticulture: 

Scope of horticultural and vegetable crops. Soil and climatic requirements for fruits, vegetables 

and floriculture crops, improved varieties, Criteria for site selection, layout and planting 

methods, nursery raising, macro and micro propagation methods, plant growing structures, 

pruning and training, fertilizer application, fertigation, irrigation methods, harvesting, grading 

and packaging, post harvest practices, Garden tools, management of orchard, Extraction and 

storage of vegetables seeds 

  

Practical: Identification of rocks and minerals; Examination of soil profile in the field; 

Determination of bulk density; particle density and porosity of soil; Determination of organic 

carbon of soil; Identification of crops and their varieties seeds and weeds; Fertilizer application 

methods; Different weed control methods; Judging maturity time for harvesting of crop; Study of 

seed viability and germination test; Identification and description of important fruit; flowers and 

vegetables crops; Study of different garden tools; Preparation of nursery bed; Practices of 

pruning and training in some important fruit crops. 
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B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Workshop Technology in Agriculture 

Paper Code: ME105 

w.e.f. Session 2015-16 

 

 

3 (1+2) 

Introduction to welding, types of welding, Oxyacetylene gas welding, types of flames, welding 

techniques and equipment. Principle of arc welding, equipment and tools. Casting processes. 

Classification, constructional details of center lathe, Main accessories and attachments. Main 

operations and tools used on center lathes. Types of shapers, Constructional details of standard 

shaper. Work holding devices, shaper tools and main operations. Types of drilling machines. 

Constructional details of pillar types and radial drilling machines. Work holding and tool holding 

devices. Main operations. Twist drills, drill angles and sizes. Types and classification. 

Constructional details and principles of operation of column and knee type universal milling 

machines. Plain milling cutter. Main operations on milling machine. 

 

Practical: Introduction to welding equipment, processes tools, their use and precautions; Jobs on 

ARC welding – Lap joint, butt joint; T-Joint and corner joint in Arc welding; Gas welding 

Practice – Lab, butt and T-Joints; Introduction to metal casting equipment, tools and their use; 

Mould making using one-piece pattern and two pieces pattern; Demonstration of mould making 

using sweep pattern, and match plate patterns; Practical test; Introduction to machine shop 

machines and tools; Demonstration on Processes in machining and use of measuring instruments; 

Practical jobs on simple turning, step turning; Practical job on taper turning, drilling and 

threading; Operations on shaper and planer, changing a round MS rod into square section on a 

shaper; Demonstration of important operations on a milling machine, making a plot, gear tooth 

forming and indexing; Any additional job. 
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B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Thermodynamics and Heat Engines 

Paper Code: ME106 

w.e.f. Session 2015-16 

 

 

4 (3+1) 

Thermodynamics properties, closed and open system, flow and non-flow processes, gas laws, 

laws of thermodynamics, internal energy. Application of first law in heating and expansion of 

gases in non-flow processes. First law applied to steady flow processes. Kelvin-Planck and 

Claussius statements. Reversible processes, Carnot cycle, Carnot theorem. Entropy, physical 

concept of entropy, change of entropy of gases in thermodynamics processes. Difference 

between gas and vapour, change of phase during constant pressure process. Generation of steam, 

triple point and critical point. Internal energy and entropy of steam. Use of steam tables and 

Mollier chart, heating and expansion of vapour in non-flow processes, measurement of dryness 

fraction. Classification of steam boilers, Cochran, Lancashire, locomotive and Babcock-Wilcox 

boilers. Boiler mountings and accessories. Desirable properties of working fluid used for power 

plants. Rankine cycle. Expansive and non expansive working. Saturation curve and missing 

quantity, governing. Calculations of cylinder dimensions, Introduction to compound steam 

engines. Air Standard efficiency, other engine efficiencies and terms. Otto, diesel and dual 

cycles. Calculation of efficiency, mean effective pressure and their comparison. Measurement of 

IP, BP and heat balance calculations (not involving combustion). Engine efficiencies and 

performance. 

Practical: Study of boilers; Study of various mountings and accessories of boilers; Study of 

steam engine; To measure dryness fraction of steam; Performance test of steam engine; Study of 

I.C. engines; Study of valve timing diagram of 2-stroke engines; Study of valve timing diagram 

of 4-stroke engines; Performance test on 2- cylinder diesel engines; Performance test and heat 

balance test on a four cylinder horizontal diesel engine; Practical test; To conduct Morse test on 

multi-cylinder petrol engine; Comparison of different temperature measuring methods; To verify 

inverse square law of radiation; To verify Stefan-Boltzman relationship; To determine the 

emissivity of a given material. 
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B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Field Operation and Maintenance of Tractor and Farm Machinery–I 

Paper Code: AE105 

w.e.f. Session 2015-16 

 

 

1 (0+1) 

Practical: Introduction to various systems of a tractor viz. fuel, lubrication, cooling, electrical, 

transmission, hydraulic & final drive system. Familiarisation with tractor controls & learning 

procedure of tractor starting and stopping. Driving in forward and reverse gears. Driving safety 

rules. Hitching, adjustments, settings and field operation of farm machinery. Familiarisation with 

different makes & models of 4- wheeled tractors. Starting & stopping practice of the tractor. 

Familiarisation with instrumentation panel & controls; Road signs, traffic rules, road safety, 

driving & parking of tractor; Tractor driving practice forward & reverse driving practice; Tractor 

driving practice with two wheeled tractor trailer forward & reverse; Study and practising the 

hitching and dehitching of implements; Study operation and field adjustments of m.b. plough & 

disk plough; Field operation of trailing & mounted disk harrow; Field operation and adjustments 

of seed drill/planter/sprayer. 
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B. Tech. Agricultural Engineering 

SEMESTER-II 

Syllabus: Environmental Science 

Paper Code: ES114 

w.e.f. Session 2015-16 

 

 

3 (2+1) 

Definition, Scope and Importance. Ecosystem: Ecosystems: Concept of ecosystem, Structure and 

function of an ecosystem, Producers consumers and decomposers, Energy flow in the ecosystem, 

Ecological succession, Food chains, food webs and ecological pyramids, Introductions, types, 

characteristics features, structure and function of the following ecosystem- Forest ecosystem, 

Grassland ecosystem, Desert ecosystem, Aquatic ecosystems (ponds, streams, lakes, rivers, 

oceans, estuaries). Biodiversity and its conservation: Introduction- Definition: genetic, species 

and ecosystem diversity, Biogeographical classification of India, Value of biodiversity: 

consumptive use, productive use, social, ethical, aesthetic and option values, Biodiversity at 

global, national and local levels, India as mega diversity nation, Hot - spots of biodiversity;. 

Natural Resources: forest, mineral, soil and water–their uses and abuses. Environmental 

pollution–Causes, effects and control measures of air, water, soil, marine, thermal and noise 

pollution. Nuclear hazards. Bio-safety and risk assessment. Rural and urban waste management. 

Global warming. Environmental act and related issues. Human population, health and social 

welfare. 

 

Practical: Determination of heavy metal concentration in soil (Cd, Fe). Evaluation of physical 

characteristics of water (pH, temperature and hardness). Estimation of pH of soil. Estimation of 

EC of soil, Biological characteristic of water (MPN). Determination of BOD of waste water. 

 

 


