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k|ydkq 

;]jf ;DaGwLMElectrical & Mechanical 

 
A. Electrical Part 

1. Electric Circuit                                                        (2x2=4) 

Definition, Unit, Explanation and Applications of Ohm's Law, Connection 

of resistors in series, parallel and series parallel combination. Single phase 

two wire system, three phase four wire systems. 

2. Electro Magnetism and Electro Statics.            (1x2 =2) 

Definition and formation of hysteretic loop, force on a current carrying 

conductor placed in magnetic field, Self Inductance, Factors affecting the 

inductance of coil, Capacitor, Factors affecting the capacitance of 

capacitor, Time constant (T=RC). 

3. A.C. Fundamentals                                       (3x2=6)  

Comparison between A.C. & D.C Voltage and current, Generation A.C.  

Frequency. Angular velocity, phase & phase difference, A.C. Circuit with 

R.L.C. use of J-operator in circuit analysis.  

Fundamental principles of Star and Delta connection of Three phase 

Windings, Effect of unbalanced load in three phase system, Voltage drop, 

Principles and applications of Super Position Theorem, Thevenis's theorem 

and Norton's theorem. 

Objective of earthing of power system, Causes of Over voltages and its 

protection, Neutral earthing, Body earthing, Lightning Arrestors – Types, 

Ratings and characteristics, applications & locations. 

Basic concept of Power Factor and methods of its improvement. 

4. Principles of A.C Transformer                     (2x2=4) 

Operating principle, connecting load, No load operation, Reactance, 

Losses and Efficiency, Cooling, Parallel operation of single phase and 

Three phase transformer, Tap changing, Noises and Temperature Rise. 

Current Transformer and Potential Transformer, operating principle and 

characteristics with their application 

Sizing of distribution transformer for a water pumping station. 
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5 Ammeters and voltmeters      (1x2=2) 

Principle of operation of Power factor meter, General concept of 

measurement of Power, Energy, Frequency. Resistance measurement. 

6 Principle of operation of D.C. Motor-Types, Torque, Losses and 

efficiency, speed control, speed-torque characteristics.  (1x2=2) 

7 Introduction and types of single phase A.C. Motor (Motors and 

their characteristics for particular service-Domestic use.)   (2x2=4) 

8 Introduction, Types, Constructional details and principle of 

operation of Synchronous Generator (Alternator) and Synchronous 

Motor, Parallel operation and Synchronizing of Alternator. (2x2=4) 

9 Fundamentals of Protection Systems   (3x2=6) 

Fuses, MCB Isolators, Contactors, Circuit Breakers-Classification, 

Construction Operating principle, fire protection,  Surge voltage 

protection, grounding. 

10 Importance of Communication in power system.  (2z2=4) 

11 Principles of cost estimate for distribution system for domestic 

illumination. Basic electrical estimates and design.   (2x2=4) 

12 Three phase induction motor    (4x2=8) 

Construction principle of operation, torque speed characteristics, stand still 

and running condition, methods of starting 

 

B Mechanical Part: 

1. Work shop technology and Metrology 

 (3x2=6)1.1

Basic tools and Basic hand operations 

1.2 Machine tools: Lathe, Shaper, Milling, Grinding, Drilling Machines  

1.3 Metal Joining: Soldering, Brazing, Gas welding, Are welding  

1.4 Types of fits  

1.5 Linear Measurement: Block Gages, Length Bars, Comparators  

1.6 Errors in measurement 

 

2. Thermodynamics and heat engines  (4x2=8) 

2.1 Basic Concepts: Thermodynamic System, Thermodynamic Property, 

Pure Substance, Zeroth Law  

2.2 First Law of Thermodynamics: Control mass and Control volume  

formulation. 
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2.3 Second Law of Thermodynamics: Heat engine, Refrigerator and Heat 

pump, Kelvin Planck and Claudius Statements, Entropy. 

2.4 Refrigeration: Reversed Carnot cycle, Vapor compression cycle, 

Absorption refrigeration systems, Refrigerants and their  properties 

2.5 Air Conditioning: Psychometric properties and psychometric chart, 

Heating, cooling, humidification and dehumidification process, Air 

conditioning systems  

2.6 Thermodynamic Cycles: Carrot cycle, Otto cycle, diesel Cycle, 

Brayton cycle, Rankin cycle 

2.7 IC engines: Classifications, components, two stroke and four stroke 

operations, performance of IC engines, Ignition system, Cooling system, 

Lubrication system  

2.8 Modes of heat transfer: Conduction, Convection and Radiation 

 

3. Hydrodynamics and Hydrodynamic Machines (10x2=20) 

3.1Water turbines: Pelton, Francis, Kaplan and Cross flow (Working 

principle and Characteristic) 

3.2 Pumps: Positive Displacement Pumps, Rotodynamic Pumps (Working 

principle and Characteristic), Pumps with free water , Injection Pump, 

Hydraulic ram,  

3.3 Concept of Water Hammer, Formula of Joukowsky. Protection against 

Water Hammer. 

3.4. Concept of Net Positive Suction Head (NPSH) and Cavitation in 

Pump. 

3.5. System Curve and Pump Performance Curve. Selection of Pump for a 

Water System. 

 

4. Material Science and Metallurgy  (2x2=4) 

  4.1 Types of Materials, Material Selection 

  4.2  Imperfections in Atomic Arrangement: Slip and Twinning, 

Dislocation,Points and Surface Defects 

  4.3  Mechanical Properties and Testing: Tension, Impact, Fatigue, 

Hardness Test 

  4.4  Cold Working and Hot working 

  4.5  Types of steel  

  4.6  Phase Transformation and Heat treatment: Iron-carbon equilibrium  

    diagram, Hardening. Tempering, Annealing, Normaliaing 

 

5. Machine Component Design and Drawing (2x2=4) 

5.1 Types of Projection 

5.2 Production Drawings 

5.3 Terminologies of Mechanisms Mobility and Degrees of Freedom 

5.4 Design Process 

5.5 Factors Affecting Choice of Materials for Design: Strenght, 

Toughness, Durability, Hardness 
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5.6 Loading: Tensile, Compressive, Shearing, Bending, Bearing and 

Torsion  

5.7 Common Types of Failure: Theories of failure, Stress concentration  

 effects, Ductile and brittle materials, Factor of safety 

 

6. Industrial Engineering and Management (2x2=4)

 6.1Role of production/Operation Management and System Concepts 

6.2 Plant Location and Plant Layout Design  

6.3 Production Planning and Control: Selection of materials, Methods,  

 machines and manpower 

6.4 Network methods: PERT, CPM 

6.5 Inventory Control: Inventory costs and inventory models 

6.6 Forecasting Techniques: Requirements of forecasting, Time series 

and Moving average methods, Regression analysis 

6.7 Quality Management: Importance of quality, Statistical process 

control 

6.8 Statistical Analysis: Measurement of central tendency, Deviation,  

 Distribution 

 

7. Energy Resources (2x2=4) 

7.1 Energy consumption scenario of Nepal 

 7.2   Solar energy and its applications: Solar thermal, solar photovoltaic 

7.2  Biomass energy 

 7.4    Hydroelectricity 

 

 

 

 

 

 

 

 


