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CURRICULUM OF EXAMINATION

For
Technician Inspector of Nepal Police (Arms)
[B.E. in General Mechanical or Equivalent degree]

(STH U: FET HeRTI-eheT (9& TFaweil UTgaAshA)

Work Shop technology & Metrology 10 %
Basic tools & Basic hand operations
Machine tools & its working principle: Lathe, Shaper, Milling, Grinding
Machines
Metal joining: Soldering, Brazing, Gas welding, Arc welding, TIG, MIG
Liner Measurement: Block Gages, Length Bars, Comparators
Errors in measurement

N oo

Thermodynamics & heat engines 20 %

2.1 Basic concepts: Thermodynamic system, Thermodynamic property,
Pure substance, Zeros law

2.2 First law of Thermodynamics: control mass & control volume formulation

2.3 Second law of Thermodynamics: Heat engine, Refrigerator & Heat pump,
Kelvin Planck & Claudius statements, entropy

2.4 Refrigeration: Reversed car not cycle, Vapor compression cycle,
Absorption refrigeration systems, Refrigeration & their properties

2.5 Air conditioning: Psychometric properties & psychometric chart, Heating,
cooling, humidification & dehumidification process, air conditioning
systems

2.6 Thermodynamic cycles: car not cycle, Otfto cycle, Diesel cycle, bray ton
cycle, Rankin cycle

2.7 IC engines: Classifications, components, two stroke & four stroke
operations, performance of IC engines, Ignition system, cooling system,
Lubrication system

2.8  Modes of heat transfer: Conduction, convection & Radiation

Fluid Mechanics 10%

3.1 Fluid properties: Viscosity, Surface tension, Compressibility, Vapor pressure

3.2 Fluid Statics: Pressure variations in static fluid, Pressure head, Manometer,
Force on submerged surfaces

3.3 Equations of Fluid Flow: Types of flow, Continuity equation, Bernoulli's
equation & Momentum equation

3.4 Viscous Effects: Reynolds number, Boundary Layer, Frictional resistance to
flow in pipes

3.5 Flow measurement: Pitot-static tube, Orifice, Venturimeter, Nozzle, and

Rotameter
Hydraulic & Electric Machines 10 %
4.1 Water turbines: Pelt on, Francis, Kaplan & cross flow (working principle &
characteristic)

4.2 Pumps: Centrifugal pump & reciprocating pump (working principle &
characteristics), Hydraulic ram



4.3 DC Motors: Shunt field, series field & compound field motors, speed
characteristics

4.4 DC Generators: Shunt, series & compound field machines &
voltage/speed/load characteristics, Effects of variable load, variable
torque

4.5 Synchronous & Induction Machines: Basic structure of synchronous
machines, Generator on isolated load, Generator on large system,
synchronous motor

5. Material Science & Metallurgy 10 %

5.1 Types of Materials: Material Selection

5.2 Imperfections in Afomic arrangement: Slip & Twinning, Dislocation, Points
& Surface defects

5.3 Mechanical Properties & Testing: Tension, Impact, Fatigue, Hardness Test

5.4 Cold working & hot working

5.5 Types of Steel

5.6 Phase fransformation & Heat treatment: Iron-Carbon equilibrium
diagram, hardening, Tempering, Annealing & Normalizing

6. Machine Component Design & Drawing 10 %

6.1 Types of Projection

6.2 Production Drawing

6.3 Terminologies of Mechanisms, Mobility & Degrees of Freedom

6.4 Design process

6.5 Factors affecting choice of materials for design: Strength, Toughness,
Durability, hardness

6.6 Loading: Tensile, compressive, shearing, bending, bearing & torsion

6.7 Common types of failure: Theories of failure, stress concentration Effects,
ductile & brittle materials, factor of safety

7. Industrial Engineering & Management 15 %

7.1 Role of production/Operation management & system concepts

7.2 Plant location & plant layout design

7.3 Production planning & control: Selection of materials, methods &
manpower

7.4 Network methods: PERT, CPM

7.5 Inventory conftrol: Inventory costs & inventory models

7.6 Forecasting Techniques: Requirements of forecasting, Time series &
Moving average methods, Regression analysis

7.7 Quality management: Importance of quality, statistical process control

7.8 Statistical Analysis: Measurement of central tendency, Deviation,
Distribution

8. Engineering Economics 10 %

8.1 Types of engineering economics decisions

8.2 Time value of Money: simple interest, compound interest, continuous
compound interest

8.3 Project Evaluation Techniques: Payback period method, NPV methods,
Future value analysis, IRR methods



8.4 Benefit & cost analysis: cost benefit ratio, breakeven analysis
8.5 Corporate tax system in Nepal
8.6 Depreciation & its types

9. Professional Practice 5%
9.1 Ethics & professionalism: Perspective on morals, codes of ethics &
guidelines of professional engineering practice
9.2 Legal aspects of professional engineering in Nepal: Provision for private
practice & employee engineers
9.3 Confract
9.4 Tendering law & confract documents

(Faefir uat: STevet HeRTieher o wvaeft argashm)

Section A - 30 Marks

1. Work Shop technology & Metrology 10 %
1.1 Basic tools & Basic hand operations
1.2 Machine tools & its working principle: Lathe, Shaper, Milling, Grinding
Machines
.3 Metal joining: Soldering, Brazing, Gas welding, Arc welding, TIG, MIG
4 Liner Measurement: Block Gages, Length Bars, Comparators
Errors in measurement

1
1

2. Material Science & Metallurgy 10 %

4.1 Types of Materials: Material Selection

4.2 Imperfections in Atomic arrangement: Slip & Twinning, Dislocation,
Points & Surface defects

4.3 Mechanical Properties & Testing: Tension, Impact, Fatigue, Hardness Test

4.4 Cold working & hot working

4.5 Types of Steel

4.6 Phase transformation & Heat treatment: lron-Carbon equilibrium
diagram, hardening, Tempering, Annealing & Normalizing

3. Machine Component Design & Drawing 10 %

5.1 Types of Projection

5.2 Production Drawing

5.3 Terminologies of Mechanisms, Mobility & Degrees of Freedom

5.4 Design process

5.5 Factors affecting choice of materials for design: Strength, Toughness,
Durability, hardness

5.6 Loading: Tensile, compressive, shearing, bending, bearing & torsion

5.7 Common types of failure: Theories of failure, stress concentration
Effects, ductile & brittle materials, factor of safety



Section B - 20 Marks

6. Thermodynamics & heat engines 10 %

2.1

2.2
2.3

2.4

2.5

2.6

2.7

2.8

Basic concepts: Thermodynamic system, Thermodynamic property,
Pure substance, Zeros law

First law of Thermodynamics: control mass & control volume formulation
Second law of Thermodynamics: Heat engine, Refrigerator & Heat
pump, Kelvin Planck & Claudius statements, entropy

Refrigeration: Reversed car not cycle, Vapor compression cycle,
Absorption refrigeration systems, Refrigeration & their properties

Air conditioning: Psychometric properties & psychometric chart,
Heating, cooling, humidification & dehumidification process, air
conditioning systems

Thermodynamic cycles: car not cycle, Otto cycle, Diesel cycle, bray
ton cycle, Rankin cycle

IC engines: Classifications, components, two stroke & four stroke
operations, performance of IC engines, Ignition system, cooling system,
Lubrication system

Modes of heat transfer: Conduction, convection & Radiation

7. Hydraulic & Electric Machines 10 %

3.1

3.2

3.3

3.4

3.5

Water turbines: Pelt on, Francis, Kaplan & cross flow (working principle &
characteristic)

Pumps: Centrifugal pump & reciprocating pump (working principle &
characteristics), Hydraulic ram

DC Motors: Shunt field, series field & compound field motors, speed
characteristics

DC Generators: Shunt, series & compound field machines &
voltage/speed/load characteristics, Effects of variable load, variable
torque

Synchronous & Induction Machines: Basic structure of synchronous
machines, Generator on isolated load, Generator on large system,
synchronous motor

Section C - 30 Marks

6. Industrial Engineering & Management 10 %

6.1
6.2
6.3

6.4
6.5
6.6

6.7
6.8

Role of production/Operation management & system concepts
Plant location & plant layout design

Production planning & conftrol: Selection of materials, methods &
manpower

Network methods: PERT, CPM

Inventory conftrol: Inventory costs & inventory models

Forecasting Techniques: Requirements of forecasting, Time series &
Moving average methods, Regression analysis

Quality management: Importance of quality, statistical process control
Statistical Analysis: Measurement of central tendency, Deviation,
Distribution



10.

Engineering Economics 10 %

7.1
7.2

Types of engineering economics decisions

Time value of Money: simple interest, compound interest, confinuous
compound interest

7.3 Project Evaluation Techniques: Payback period method, NPV methods,
Future value analysis, IRR methods

7.4 Benefit & cost analysis: cost benefit ratio, breakeven analysis

7.5 Corporate tax system in Nepal

7.6 Depreciation & its types

Professional Practice 10 %

8.1 Ethics & professionalism: Perspective on morals, codes of ethics &

8.2

8.3
8.4

guidelines of professional engineering practice

Legal aspects of professional engineering in Nepal: Provision for private
practice & employee engineers

Conftract

Tendering law & contract documents

Section D - 20 Marks

Environmental engineering 10 %

9.1 Air pollution: Causes & effects

9.2 Water pollution: Causes & effects, waste water treatment

9.3 Industrial waste: Collection & disposal

9.4 Indoor air quality: Indoor pollutions, effects of indoor pollutants &
control of indoor pollution

9.5 Global impacts: Greenhouse effects, Acid rain, Montreal protocol

Energy Resources 10 %

10.1 Energy consumption scenario of Nepal

10.2 Solar energy & its applications: Solar thermal, solar photovoltaic
10.3 Biomass energy
10.4 Hydroelectricity



