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Northern Railway

HQ Office,
Mechanical Branch

Syllabus for TQ/PQ examination for selection to the post of
Junior Engineer DSL/MECH
Part 1: General Knowledge

1.1 Important National & International Events, Authors, Places & Personalities etc.
1.2 Sports
1.3 "Who's Who"

1.4 Facts about Indian Railways & its Organization, Important events in Indian Railways
1.5 Current Affairs

Part-2: English
2.1 Antonyms and Synonyms
2.2 Idioms & Phrases

2.3 Tenses, Modals, Determiners, Prepositions
2.4 Active and Passive Voice

2.5 Direct and Indirect Speech

2.6 Unseen Passages = ﬁ\'
Part-3: Mathematics _/H ‘- 7
3.1 Algebra { V-

3.1.1 Real Numbers - i — )

3.1.2 Polynomials 8 e i ]
3.1.3 Pair of Linear Equations in Two Variables”
3.1.4 Quadratic Equations NS
3.2 Arithmetic o 5
3.2.1 Problems based on age, time, work, money, Profit and Loss, and Interest
3.3 Geometry

3.3.1 Lines

3.3.2 Triangles: Pythagoras’ Theorem, Midpoint Theorem, Area, Congruence of
Triangles, Angle Sum Property, Exterior Angle Property; Similar Figures,
Similarity of Triangles

3.3.3 Properties and area of Parallelogram

3.3.4 Circles: Area and Perimeter of Circle, Angle Subtended by a Chord at a point,
Perpendicular from the Centre to a Chord, Equal Chords and their distances
from the Centre, Angle subtended by an Arc of a Circle, Cyclic Quadrilaterals,
Tangent to a Circle, number of Tangents from a point on a Circle, Area of Sector
and Segment of a Circle

3.3.5 Surface Areas and Volumes of cuboid, cone, cylinder, and sphere; and
Combination of Solids

3.4 Coordinate Geometry
3.4.1 Basics of the Cartesian system
3.4.2 Distance Formula
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3.5 Introduction to Trigonometry

3.5.1 Trigonometric Ratios

3.5.2 Trigonometric Ratios of Specific Angles

3.5.3 Trigonometric Identities

3.5.4 Applications of Trigonometry: Heights and Distances
3.6 Statistics

3.6.1 Mean, Mode, Median of Grouped Data

3.6.1 Mean Deviation & Standard Deviation

Part-4: General Science
4.1 Matter in Our Surroundings: Physical Nature of Matter, Characteristics of Particles of

Matter, States of Matter, Mixture, Solution, Concentration of a Solution, Compound

4.2 Atoms, Molecules and Chemical Reactions, Structure of the Atom, Valency, Atomic
Number, Mass Number, Isotopes, Isobars, Laws of Chemical Combination, Chemical
Equations, Types of Chemical Reactions, Oxidation and Reduction, Acids, Bases and
Salts, Name of salts and compounds, Types of Oxides, Properties and Laboratory
Preparation of Oxygen, Hydrogen, and Nitrogen

4.3 Metals and Non-metals (Physical Properties, Chemical Properties), Ores of Metals,
Corrosion and its prevention

4.4 Carbon and Its Compounds: Bonding in Carbon, Versatile Nature of Carbon, Chemical
Properties of Carbon Compounds, Important Carbon Compounds — Ethanol and
Ethanoic Acid, Soaps and Detergents

4.5 Force and Laws of Motion: Motion Along a Straight Line, Uniform Motion and Non-
Uniform Motion, Speed with Direction, Acceleration, Equations of Motion, Uniform
Circular Motion, Balanced and Unbalanced Forces, Laws of Motion, Inertia and Mass

4.6 Gravitation: Universal Law of Gravitation, Free Fall, Mass & Weight, Thrust and
Pressure, Buoyancy, Archimedes’ Principle

4.7 Work and Energy: Scientific Conception of Work, Forms of Energy, Potential Energy,
Potential Energy of an Object at a Height, Law of Conservation of Energy, Power,
Method of Heat Transfer

4.8 Sound: Propagation of Sound, Characteristics of a Sound Wave, Reflection of Sound,
Echo, Reverberation, Range of Hearing, Applications of Ultrasound

4.9 Light: Reflection and Refraction, Spherical Mirrors, Sign Convention for Reflection by
Spherical Mirrors, Refractive Index, Refraction through a Rectangular Glass Slab &
prism, Atmospheric Refraction, Refraction by Spherical Lenses, Image Formation by
Lenses, The Human Eye, Dispersion of White Light by a Glass Prism

4.10Electricity: Electric Current and Circuit, Electric Potential and Potential Difference,
Symbols of some commonly used components in circuit diagrams, Ohm's Law, Factors
affecting the Resistance, Resistance of a System of Resistors, Heating Effect of Electric
Current, Electric Power, Domestic Electric Circuits

4.11Magnetic Effects of Electric Current: Magnetic Field and Field Lines, Magnetic Field
due to a Current-Carrying Conductor, Force on a Current-Carrying Conductor in a

Magnetic Field

Part-5: Establishment Rules
5.1 Pass Rules
5.2 Leave Rules
5.3 Payment of Wages Act
5.4 Hours of Employment Regulations
5.5 D&AR (Disciplinary & Appeal Rules)
5.6 Workmen’s Compensation Act

5.7 Factory Act
5.8 Basic Knowledge about HRMS, RESS, HIMS, NPS/UPS, and UMID web portals/App
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rt-6 Stores
6.1 System of receiving and issuing goods from the store,
control
6.2 Stock and Non-Stock Items, PL Number
6.3 Basic Knowledge about UDM, GEM, IMMS, IREPS

local purchase, and inventory

Part-7 Tr<THTST
7.1 99 &7 TSTHN AT 7 §a@== gfmgy
7.2 TSTT A 1963
7.3 JSTHINT WY s 1976
7.4 TSTHTYT TFhed 1968
7.5 TSHINT & Hafeud aif¥ss arogwa v yafad eegraedr

Part-8 Professional Knowledge
8.1 ALCO Locomotive

8.1.1 Design and construction of Diesel engine of ALCO Locomotive

8.1.2 Tri mounted fabricated bogie and all its components

8.1.3 Basic Systems: Fuel oil, Lube oil, Water cooling system and their components
8.1.4 Turbo supercharging in ALCO Locomotive

8.1.5 Testing: Load box test, self load, Auto test, Dry run test, ETS

8.1.6 IRAB brake system, sanding system

8.1.7 Basic design and featurem its.components

8.1.8 Various schedule mamtenance T1 T2 MJ,\MZ M6, M18, M24, M72

8.2 HHP Locomotive prey 7 /i' _L 1924\

8.2.1 Various types and, features/and nomenclature of GM locomotives

8.2.2 Design and constl'ucthngf Engme block used |n GM Locomotives

8.2.3 Basic knowledge\of Desngn,‘LFe‘atu Ir sﬁnj malntenance of HTSC bogie

8.2.4 Basic Systems of GM loco: Fgel 0 ’Lube oil; and water cooling system

8.2.5 Design and overhaulmg of. Cyllnder Imer, cyllnder head and valve
mechanism v Aivid

8.2.6 Design and features of CBC and its components

8.2.7 Under gear components and their maintenance in GM Locomotives

8.2.8 CCB brake system and its components

8.2.9 Various schedules: 30 Days, 90 Days, 180 Days, Yearly 3 yearly and 6 yearly

8.3 Electric Locomotive
8.3.1 Design and construction of Electric Locomotive
8.3.2 Bogie used in electric locomotive and its components
8.3.3 Design, construction and maintenance of Pantograph
8.3.4 Design, construction and maintenance of Transformer and its auxiliaries
8.3.5 Design, working and maintenance of Tap changer
8.3.6 Under gear maintenance of electric locomotive
8.3.7 CBCand its components
8.3.8 Various maintenance schedules IA, IB, IC and TOH
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8.4 T-18 (Vande Bharat)
8.4.1 Basic Knowledge of T-18, Formation of T-18
8.4.2 Bogie used in T-18 & its components
8.4.3 Pantograph System Maintenance
8.4.4 Main transformer and Auxiliary Systems
8.4.5 Brake Systems and its components
8.4.6 Basic idea of equipment fitted in different coaches of Train-18
8.4.7 Fire and Smoke Detection System (FSDS), Fire Detection and Suppression
System (FDSS), VESDA
8.4.8 Wheels and Axles
8.4.9 Various schedule checks of Train-18: Trip, Monthly, Quarterly and 9 monthly

8.5 DEMU
8.5.1 Configuration of DEMU
8.5.2 Bogie used in DEMU
8.5.3 Design and construction of diesel engine of Driving Power Car
8.5.4 Passenger Amenities & safety items
8.5.5 Basic knowledge of various under frame equipment of Driving Power Car
8.5.6 Various schedule checks of DPC: A check, B check, C check and D check

8.6 MEMU/EMU

8.6.1 Basicidea of configuration and purpose of EMU/MEMU trains
8.6.2 Basic knowledge of bogie, coupler and other under frame equipment
8.6.3 Passenger Amenities & safety items

8.6.4 Basic idea of schedule maintenance IA and IC of EMU/MEMU

8.7 General

8.7.1 Types of bolts and nuts: Lock bolts, Hex bolts, Carriage bolts and Eye bolts

8.7.2 Common Nut types including hex nuts, lock nuts and wing nuts

8.7.3 Different types of Rivets: Snap head and Counter sunk

8.7.4 Basic knowledge & advantages of CNC machines and their major applications

8.7.5 Industrial safety, Fire safety, Housekeeping and First Aid

8.7.6 Knowledge of the Time office, Progress, Procedure for the Gate Pass etc.

8.7.7 Basic knowledge of computers (MS Word, MS Excel, MS PowerPoint, working
of computers and applications)

8.7.8 Procedure of Ferrous and Non-Ferrous scrap disposal

8.7.9 Knowledge of hazardous work and its disposal

8.7.10 Procedure of condemnation of locomotives

8.7.11 Basic knowledge of e-Office and SLAM portal

8.7.12 Duties, responsibilities, and role of Junior Engineer: To motivate the staff
working under him for punctuality, developing a positive attitude and
increasing production

- END -



