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ART (Part I):

4T gFa=dl ;9 (Service Based Knowledge) (30WeAXR#3= §0¥F)

1. Workshop Practices
1.1. Measuring Instruments: Scale, Try square, Bevel Protractor, Vernier Caliper,
Micrometer, Gauges and Filler Gauges; Metric, FPS and SI Unit
1.2. Hand tools and their applications
1.3. Basic knowledge of Lathe, Milling, Shaper, Grinding and Drilling Machine
2. Machine Drawing
2.1. Finding out the missing views from two given projection and dimensioning
2.1.1. Missing views of prismatic work pieces
2.1.2. Missing views of cylindrical work pieces
2.1.3. Missing views of pyramidal, conical pieces
2.2. Isometric drawing of machine parts including sections
2.3. Drawing of joints
2.3.1. Permanent joints
2.3.2. Temporary joints
2.3.3. Drawing Exercises
2.3.3.1. Nut bolt and threaded joints
2.3.3.2.Riveted joints
2.3.3.3. Welded joints and symbols
2.3.3.4. Gears, Keys and spline joints
2.3.4. Orthographic projection
3. Heat Engines
3.1. Different types of heat engines
3.2. Different cycles involved in heat engines
3.3. Basic difference in Steam Engine and Automotive engines
3.4. Different types of power plants (engine) used in civil Aircraft
3.5. Hybrid engine
4. Thermodynamics
4.1. General
4.1.1. Boyle's law, Charles' law and combined gas law
4.1.2. Characteristics of gas constant
4.2. First law of thermodynamics
4.2.1. Definition of the first law
4.2.2. Total internal energy
4.2.3. Mechanical equivalent of heat engine
4.3. Second law of thermodynamics
4.3.1. Definition of the second law
4.3.2. Thermal efficiency of heat engine
4.3.3. Basic concepts of entropy
4.4. Thermodynamics Properties of Fluid (Definitions only)
4.4.1. Internal energy
4.4.2. Enthalpy
4.4.3. Specific heat at constant volume
4.4.4. Specific heat at constant pressure
4.5. Basic thermodynamics process
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4.5.1. Constant volume process
4.5.2. Constant pressure process
4.5.3. Constant temperature process
4.5.4. Adiabatic process
4.5.5. Polytropic process
4.6. Petrol and Diesel Engine Cycles
4.6.1. Constant volume cycle
4.6.2. Constant pressure cycle
. Basic Industrial Management
5.1. Labour law
5.2. Rights of Unions
5.3. Wages and compensation
5.4. Labour and Management relations
5.5. Basic functions of ILO
5.6. Industrial Hygiene and safety
. Basic Knowledge of Electro- Mechanical Principle
6.1. Basic Knowledge of AC, DC Motors and Generator
6.2. Working principles of AC and DC motor
. Industrial Boiler
7.1. Basic working principle
7.2. Common types of Boilers
7.3. Boilers Fuels
7.4. Boilers Efficiency
. Estimating and costing
8.1. General
8.1.1. Concept of profitability, break-even point, return on investment, liability,
assets, fixed cost, variable cost, fixed capital, working capital equity,
depreciation and amortization
8.1.2. Types of estimate, procedure of estimating, analysis of rates
8.1.3. Elements of cost and classification
. Applied Mechanics
9.1. Statics
9.1.1. Classification of forces based to plane and line of action, the moment of a
force
9.1.2. Centre of Gravity, Centre of mass and Centroid, Moment of inertia
9.1.3. Friction
9.2. Kinematics
9.2.1. Definition of technical terms: speed, velocity, acceleration, distance
traversed and their units
9.2.2. The trajectory of particles, distance and time
9.2.3. Rectilinear motion of a particle
9.3. Composition of a simple motion of a particle
9.3.1. Curvilinear and Rectilinear motion of a particle
9.3.2. Simple motion of a solid body
9.4. Dynamics
9.4.1. Fundamental laws of dynamics: Newton's law of motion
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9.4.2. Impulse, Momentum, Work, Energy and Power
9.4.3. Relation between RPM, Torque and Power
9.4.4. Law of conservation of energy
10.Electrical Vehicles

10.1. Fundamentals of electric vehicle system

10.2. Types of electric vehicles and working principle

10.3. Key components of electric vehicles

10.4. Types of batteries used in electric vehicles
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YT Al AT AN, HOTeAl Tl
YT e et giewafs ar, AeHea ghaaiy aug, TR AEHEd seamaRe
SUGHE, TEIHEAL qiel 8, HeblHebel UUATSOR o1 | UXE UGl el Fadinareas feired
THEATH TETHH
& 94 (Paper I1): WAt fawa (Technical Subject)
Section-A 50 Marks

1. Workshop Practices
1.1. Measuring Instruments: Scale, Try square, Bevel Protractor, Vernier Caliper,
Micrometer, Gauges and Filler Gauges; Metric, FPS and SI Unit
1.2. Hand tools and their applications
1.3. Basic knowledge of Lathe, Milling, Shaper, Grinding and Drilling Machine
2. Machine Drawing
2.1. Finding out the missing views from two given projection and dimensioning
2.1.1. Missing views of prismatic work pieces
2.1.2. Missing views of cylindrical work pieces
2.1.3. Missing views of pyramidal, conical pieces
2.2. Isometric drawing of machine parts including sections
2.3. Drawing of joints
2.3.1. Permanent joints
2.3.2. Temporary joints
2.3.3. Drawing Exercises
2.3.3.1. Nut bolt and threaded joints
2.3.3.2. Riveted joints
2.3.3.3. Welded joints and symbols
2.3.3.4. Gears, Keys and spline joints
2.3.4. Orthographic projection
3. Heat Engines
3.1. Different types of heat engines
3.2. Different cycles involved in heat engines
3.3. Basic difference in Steam Engine and Automotive engines
3.4. Different types of power plants (engine) used in civil Aircraft
3.5. Hybrid engine
4. Thermodynamics
4.1. General
4.1.1. Boyle's law, Charles' law and combined gas law
4.1.2. Characteristics of gas constant
4.2. First law of thermodynamics
4.2.1. Definition of the first law
4.2.2. Total internal energy
4.2.3. Mechanical equivalent of heat engine
4.3. Second law of thermodynamics
4.3.1. Definition of the second law
4.3.2. Thermal efficiency of heat engine
4.3.3. Basic concepts of entropy



4.4. Thermodynamics Properties of Fluid (Definitions only)
4.4.1. Internal energy
4.4.2. Enthalpy
4.4.3. Specific heat at constant volume
4.4.4. Specific heat at constant pressure
4.5. Basic thermodynamics process
4.5.1. Constant volume process
4.5.2. Constant pressure process
4.5.3. Constant temperature process
4.5.4. Adiabatic process
4.5.5. Polytropic process
4.6. Petrol and Diesel Engine Cycles
4.6.1. Constant volume cycle
4.6.2. Constant pressure cycle
. Basic Industrial Management
5.1. Labour law
5.2. Rights of Unions
5.3. Wages and compensation
5.4. Labour and Management relations
5.5. Basic functions of ILO
5.6. Industrial Hygiene and safety
Section-B
. Basic Knowledge of Electro- Mechanical Principle
6.1. Basic Knowledge of AC, DC Motors and Generator
6.2. Working principles of AC and DC motor
. Industrial Boiler
7.1. Basic working principle
7.2. Common types of Boilers
7.3. Boilers Fuels
7.4. Boilers Efficiency
. Estimating and costing
8.1. General

8.1.1. Concept of profitability, break-even point, return on investment, liability,
assets, fixed cost, variable cost, fixed capital, working capital equity,

depreciation and amortization

8.1.2. Types of estimate, procedure of estimating, analysis of rates

8.1.3. Elements of cost and classification
. Applied Mechanics
9.1. Statics

9.1.1. Classification of forces based to plane and line of action, the moment of a

force

50 Marks

9.1.2. Centre of Gravity, Centre of mass and Centroid, Moment of inertia

9.1.3. Friction
9.2. Kinematics

9.2.1. Definition of technical terms: speed, velocity, acceleration, distance and

their units



9.2.2. The trajectory of particles, distance and time
9.2.3. Rectilinear motion of a particle

9.3. Composition of a simple motion of a particle
9.3.1. Curvilinear and Rectilinear motion of a particle
9.3.2. Simple motion of a solid body

9.4. Dynamics
9.4.1. Fundamental laws of dynamics: Newton's law of motion
9.4.2. Impulse, Momentum, Work, Energy and Power
9.4.3. Relation between RPM, Torque and Power
9.4.4. Law of conservation of energy

10.Electrical Vehicles

10.1. Fundamentals of electric vehicle system

10.2. Types of electric vehicles and working principle

10.3. Key components of electric vehicles

10.4. Types of batteries used in electric vehicles
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3. HFYT W 94T (Computer Skill Test)

I Fvegex 99 9@ (Computer Skill Test)

forrar RS forrraeq e EECa EEe
Nepali Typing R uE Y e
MS Word 1 9%
o & e Electroni'c Spreadsheet R AR
(Computer Skill Test) qo | Presentation system 1 9% qy e
System  Administration  and 2 9
Project Management
CAD R AR
S 0 a1z | Ro fMeE
Contents
1. MS Word (0.5x2=1 Marks)
a. paragraph formatting (alignment, indentation, spacing)
b. Inserting Header, Footer, Page Number, Table, Pictures, Shapes, Hyperlink, Bookmark,
Text Box, Symbol and Equation.
c. Mail merge (basic understanding and application), Track Changes, basic macro concepts
d. Security Techniques of Document (Password Protection, Read-only, Track Changes)
e. Drawings & Diagrams: Basic drawings, equations, symbols.
f. Insertion of Engineering Symbols and Special Characters
2. Electronic Spreadsheet (0.5%2=1 Marks and 1x1=1 Mark)
a. Use of formulas, functions, and data formatting
b. Freezing Formatting
c. Sorting and Filtering data, Data Import and Export (CSV, TXT)
d. Creating charts and graphs (bar charts, line graphs, pie charts, scatter plots)
e. Data visualization: Charts (Bar, Line, Scatter), Conditional Formatting for Visual Data
Representation
f. Data Security and Auditing: Cell Locking, Workbook Protection, Formula Auditing,
Document Inspector
3. Presentation System (0.5x2=1 Marks)
a. Slide Design and Formatting: (Use of Templates, Themes, and Consistent Formatting,
Adding Animations, Transitions, and Visual Effects, Use of Tables, Charts, and Smart Art
b. Importing Data and Visuals: (Importing Charts and Tables from Excel, Embedding PDFs,
Different Files, and Images)
c. Interactive and Engaging Presentations: (Hyper linking to Specific Slides or Documents,
Interactive Maps and Clickable Diagrams)
d. Protecting and Finalizing the Presentation

4. System Administration and Project Management : (0.5x2=1 Marks and 1x1=1 Mark)

a.

b.

C.

d.

User interface and Navigation: file Explorer, Control Panel, Device Manager

Application Management, Basic email etiquette and security practices (avoiding phishing,
spam filters), Setting Up Signatures and Out-of-Office Replies,

Project Planning and Scheduling (Gantt Charts, Timelines), Budget Estimation and Cost
Tracking

Remote Desktop Connection and VPN Setup

5. CAD (0.5x2=1 Marks and 1x1=1 Mark)
a. Introduction to AutoCAD — Interface, Tools, and Commands

b

. Basic 2D Drafting (Line, Circle, Trim, Offset)
10



¢. Dimensioning, Layers, and Plotting

d. Editing and Modifying Drawings (Extend, Fillet, Mirror)
e. Importing and Exporting Drawings

f. Converting Drawings to PDF for Reports

Furefl Typing skill test &7 @Rl Hge=

q. FAeA typing skill test ®T ST 940 ¥TEHT TIST text 4gg T 8@ ATOR dgH YaH
TR |

& Y58 idAe (correct words/minute) EREEEED
¥ W7aT %H F Y1 YdEAe arad O ATH
¥ a7 91 el el T 8 WRET HH Y[F ¥e8 UHAe ard ORY WP
\o a1 | H7aT FG1 T 0 WaT BH (@ e WS ardd 0.40 ¥
QO a1 |l a7 el T 93 Wal A g e WdHIe arad 08 5UTH
93 1 9 9T 9ET T & AT HH g 6T WdHAe arad 9 00.3EH
Q& @ 9 W&T &1 T 9% 94T HH g e WdHAe amad 1.R 595H
Q% a1 | W=aT Fel T IR WA HH G qed YIS arad q 50.915%
IR AT G WET FGT T Y WRRT BH @R FAHAS ardd 1.9 53EH
Y AT AN WRT Al qE YER Ude ardd 3.0 09TH

3. AT AT text ME A TUH MBS (QAAEESS A fSHT) A SR T |

3. TN typing W RSUHT text WME ATIRATT TRT AT text ¥ BEE ThAT A |
fagusl Ul text AT Jocligd €M F@IcH Tdardie®d ATl text W punctuation
Y OEHT WEUAT AGH] YEEHT T MR | qeawsid, e formula WANT T g
9158 YafA=e (correct words/minute) HeTers |

Formula: ¥ w58 M= (correct words/minute) =

(Total words typed—Wrong words)
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