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Model Question 

Multiple choice questions (each question carries 1 marks) 

1. Entropy change depends on  

a. Heat transfer     b. Mass transfer  

c   Change of temperature  d. thermodynamic state 

       

2. The property of a material which enable it to resist fracture due to high impact 

loads is known as 

a. elasticity     b. endurance  

c.  strength     d. toughness 

e.   resilience  

3. Francis turbine is best suited for 

a. Medium head application from 24 to 180 m  

b. Low head installation upto 30m 

c. High head installation above 180m 

d. all types of heads 

låtLokq M ;]jf;DaGwL ljifo           k"0ff{Í  M $)   

1. Thermodynamics                   
1.1 First law of Thermodynamics for control mass, control volume and their 

applications. 
1.2 Second law of Thermodynamics: Entropy and Second law of 

Thermodynamics for an Isolated system, Reversible and irreversible process, 
Mass control and volume control; Formulation of Second law; Carnet cycle, 
Heat engine, Heat pump and Refrigerator; Kelvin Planck and Clauses 
statements of Second Law of Thermodynamics and their equivalence. 

1.3 Thermodynamic cycles: Classification of cycles, Air standard Brayton cycle,  
Internal Combustion cycles. 

1.4 Introduction to heat transfer: Basic concept of heat transfer and modes of 
heat transfer.  

 2.  Workshop Technology/Manufacturing Technology               
2.1 Hand tools used in Bench work &Fitting and Hand working operations- 

Sawing, Filling, Threading, Scribing, Shearing, Soldering and Riveting.  
2.2 Machine tools 
 2.2.1 Lathe: Working principle, Construction, Types, Lathe operations. 
 2.2.2 Shapers: Working principle, types, construction and operations. 
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2.2.3 Milling machine: Introduction, types, construction, milling cutters, 
milling operations. 

2.2.4 Grinding machine: Accessories, bonds, Grinding wheels; Rough grinder 
and Precision grinder. 

2.2.5 Drilling Machine: Types of Drilling Machines,Types of drill bits, 
Geometry of Drill bits and Drilling operations 

2.3 Sheet metal works: Sheet metal operations - Sheering, Bending, Rolling, 
Flanzing, Notching,  

 Blending and Punching. 
2.4 Foundry Practice: Types of casting tools and types of casting, pattern making, 

core making, Sand casting process,casting defects 
 2.5 Forging: Forging tools, forging operation, Forging process and Hammers 

2.6 Metal joining:  
2.6.1 Arc welding: introduction, types of arc weldings, Arc column theory, 

welding accessories and   equipments, Factors in arc welding, types of 
weld joints 

2.6.2 Gas welding: Introduction, Gas welding equipments and accessories, 
types of flames and their applications 

2.6.3 Soldering : Introduction, Fluxes, soldering irons, Basic steps of soldering  
processes 

2.6.4 Brazing: Basic concept of brazing, brazing procedure 
  2.7 Non-traditional machining processes: Working Principle, Advantages and 

Disadvantages and   applications of EDM, ECM, USM and Abrasive water 
jet machining 

2.8 Numerical control machine tools: NC and CNC machine tools description, 
Technology and Practice. 

2.9 Screw threads and Gear manufacturing processes 
3. Applied Thermodynamics                                

3.1 Boilers: Introduction, Types, Applications, Boiler mountings and 

accessories 

3.2 Air compressors: Introduction and Classifications of Air Compressors 

3.3 Refrigeration: Definition and application of refrigeration, Vapour 

compression refrigeration cycle, Vapour absorption refrigeration system 

3.4 Air Conditioning: Definition and scope air conditioning, psychometrics and 

properties of air, Psychometric Chart. 

3.5 Application of work and energy principles to rigid bodies; Potential and 
kinetic energy; Conservation of energy. 

 



5 
 

4.  Engineering Drawings                    
4.1 Isometric; Oblique projections and drawing; Detail and assembly drawing. 
4.2 Limits, fits and tolerances: Basic concept and calculations 

5. Metrology                    
 5.1 Linear Measuring Instruments (types, principles, applications and errors): 

Vernier caliper, Micrometers, Vernier height gauge, Slip gauges, Dial 
indicators, combination set 

5.2 Angular Measuring Instruments (types, principles, applications and errors): 
Bevel protractor, sine bar, spirit level, Auto collimator 

  5.3 surface measuring instruments: straight edge and surface plate 
 5.4 Errors in measurements: types and sources of errors 

5.5 Limits, fits and tolerances: Basic terminology related to limits, fits and 
tolerances and related problems on limits, fits and tolerances and Gauge 
design 

 5.6 Gear measurement: Gear tooth terminology, Measurement and testing of 
spur gear (tooth thickness measurement, pitch measurement, tooth bearing 
contact testing, composite method of gear testing) 

 5.7 Screw thread measurement: terminology of screw thread, Errors in thread 
 5.8 Machine Tool Metrology: Alignment or Geometric Test of machine tools, 

Test for straightness, Flatness and squareness 
 5.9 Quality Control Measurement: Quality control, Quality assurance, Total 

quality control, Statistical Quality control in Engineering production 
6.  Fluid Machines:                    
 Pumps, Turbines (Types and working principle and applications)  
7. Machine design:                   
 Design process, Design of shaft, bearings, belts and gears  
8. Industrial Engineering and Management:                   

8.1 Plant Location: Importance of plant location and factors affecting plant 

location  

8.2 Factory Building and Plant Layout 

8.3 Material Handling: Introduction, Classification of Material Handling 

Equipments, (MHE), Engineering Factors and Economic factors in Material 

Handling 

8.4 Inventory control: Economic Order Quantity, Inventory Levels. 

8.5 Forecasting: Forecasting Techniques, Forecast errors 

8.6 Plant maintenance: preventive maintenance, and corrective maintenance.  
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9. Internal Combustion Engines:                  
Engine Construction and working principle of SI, CI engines, major engine 
components, ottocycle, diesel cycle, stirling cycle, bryton cycle, four stroke and two 
stroke engine, Engine fuels, Carburetorand Fuel Injection system, Lubrication and 
cooling system. 

10. Environment and Pollution control:                 
 10.1 Air Pollution: Sources and Effects of Particulate and Gases Pollutant, Air 

Quality Standard of Nepal 

10.2 Water Pollution: Sources of Water Pollution, Water Quality of Nepal, 

Municipal waste Water Treatment Systems 

10.3 Noise pollution: Sources of Noise, Noise Levels at different Places, Effects of 

Noise and Noise Control Methods 

10.4 Solid Waste Management  

10.5 Global Issues & Responsible Development Process: Ozone Depletion, Causes 

and Effects of Greenhouse Gases 

11. Material Science:                     
 11.1 Mechanical Properties and their test: Tensile test, hardness Test Impact test, 

fatique test, Creep test 
 11.2 Deformation process of materials: Cold work and hot work 
 11.3 Iron -Iron carbide diagram and heat treatment of steels 
 11.4 Types of steels and cast irons 

11.5 Non-ferrous alloys: properties and applications of Aluminium alloys, 
magnesium alloys, Copper alloys, Nickel alloys, Cobalt alloys, Titanium alloys, 
Refractory alloys 

12. Curriculum                  
      Curriculum Overview; Preparation of Teaching Plan, Lesson Plan and Session 

Plan 
 

Marks distribution 
Chapter No. Marks 

1 & 3 5 

2,5,9 & 10 4× 5 = 20 

4 & 6 5 

7 & 8 5 

11 & 12 5 

Total 40 
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Model Question 

Short Answer questions (each question carries 5 marks) 

1. State second law of thermo dynamics for an isolated system and define entropy 

generation. Difference between reversible and irreversible processes with 

reference to entropy.                                                                                               (2+3) 

2. Difference between space ignition and Compression ignition of engine.          (5) 

             


