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Detailed Application Form
At the top of the page there is a Declaration. The candidates are advised to go through the
contents of the Declaration carefully. Candidate has the option either to agree or disagree with the
contents of Declaration by clicking on'l agree' or 'l do not agree' buttons. In case the candidate
opts to disagree, the application will be dropped, and the procedure will be terminated.
Accepting to agree only will submit the candidate's On-line Application.
Notification Details:
This section shows information relevant to notification.
Personal Details:
This section shows information about candidate's personal details i.e. Registration
Number, Candidate's Name, Father/Husband's Name, Gender, Date of Birth, UP domicile,
Category, Marital Status, Email-ID and Contact Number.
Other Details of Candidate
Other details of candidate shows the information details about UP Freedom Fighter, Ex
Army, service duration and your physical deformity.
Education & Experience Details
It shows your educational and experience details.
Candidate Address, Photo & Signature details
Here you will see your complete communication address and photo with your signature.
Declaration Segment
At the bottom of the page there is a 'Declaration’ for the candidates. Candidates are
advised to go through the contents of the Declaration carefully. After filling all above
particulars there is provision for preview your detail before final submission of application
form on clicking on “Preview” button. Preview page will display all facts/particulars that you
have mentioned on entry time if you are sure with filled details then click on “Submit” button
to finally push data into server with successfully submission report that you can print.
Otherwise using “Back” button option you can modify your details.
(CANDIDATES ARE ADVISED TO TAKE A PRINT OF THIS PAGE BY CLICKING ON
THE “PRINT” OPTION AVAILABLE)
For Other Information:
For other information candidates are advised to select desired Option in 'Home Page' of
Commisision's website http://uppsc.up.nic.in

CANDIDATE SEGMENT

NOTIFICATIONS/ADVTS.

ALL Notifications / Advertisements

ONLINE FORM SUBMISSION

1. Candidate Registration (FIRST STAGE)

2. Fee Deposition / Reconciliation (SECOND STAGE)

3. Submit Application Form (THIRD STAGE)

APPLICATION FORM STATUS

Update your transaction ID by Double Verification mode

View Application Status

List of Applications Having Photo related Objections

Print Duplicate Registration Slip

Print Detailed Application Form

EXAMINATION SEGMENT

Print Address Slip for sending Documents to
Commission [Only for Direct Recruitment]

DOWNLOAD SEGMENT

Download Admit Card

Download Interview Letter for A.P.O. Examination 2015

Download Syllabus

Know Your Registration No.

Click here to view Key Answer Sheet

Regarding Application:
1- On clicking “View Application status” option in candidate Segment page you can see
current status of candidate.
2- On clicking “Result” option in candidate Segment page candidate can see result status
of periodically.
3- “Interview/Exam Schedule” option in candidate Segment page candidate can see
interview and examination schedule details periodically.
4-0On clicking “Key Answer Sheet” candidate can download key answer sheet.
5- On clicking “Admit Card/Hall Ticket” candidate can download their Admit Card using
with some basic credential of candidate.
6- On clicking “List of Rejected Candidate” candidate can view rejected candidate list.
7- On clicking “Syllabus” candidate can view syllabus of particular examination.
[Candidates applying on-line need NOT send hard copy of the On-line Application filled
by them on-line or any other document/ certificate/testimonial to the Uttar Pradesh Public
Service Commission. However they are advised to take printout of the On-line Application
and retain it for further communication with the UPPSC.] [The Candidates applying for the
examination should ensure that they fulfill all eligibility conditions for admission to
examination. Their admission at all the stages of the examination will be purely provisional
subject to satisfying the prescribed eligibility conditions]. UPPSC takes up verification of
eligibility conditions with reference to original documents at subsequent stages of
examination process.
LAST DATE FORRECEIPT OF APPLICATIONS:
On-line Application process must be completed (including filling up of Part-1, Part-Il and
Part-IIl of the Form) before last date of form submission according to advertisement, after
which the Web. Link will be disabled.
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The Procedure relating to upload Photo & Signature:-

Guide Lines for Scanning Photograph with Signature

1. Paste the Photo on any white paper as per the above required dimensions. Sign in the
Signature Space provided. Ensure that the signature is within the box.

2. Scan the above required size containing photograph and signature. Please do not scan
the complete page.

3. The entire image (of size 3.5 cm by 6.0 cm) consisting of the photo along with the
signature is required to be scanned, and stored in* .jpg, .jpeg, .gif, .tif, .png format on local
machine.

4. Ensure that the size of the scanned image is not more than 50 KB.

5. If the size of the file is more than 50 KB, then adjust the settings of the scanner such as
the DPI resolution, no. colours etc., during the process of scanning.

6. The application has to sign in full in the box provided. Since the signature is proof of
identify, it must be genuine and in full; initials are not sufficient. Signature in CAPITAL
LETTERS is not permitted.

7. The signature must be signed only by the application and not by any other person.

8. The signature will be used to put on the Hall Ticket and wherever necessary. If the
Applicant's signature on answer script, at the time of the examination, does not match the
signature on the Hall Ticket, the applicant will be disqualified.

Sample Image & Signature:-

with= 3.5 cm

< >
A
Photo 5
g
5
Signature |y -
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CERTIFICATE FOR PHYSICALLY HANDICAP OF U.P.
MNAME &ADDRESS OF THE INSTITUTE/HOSPITAL
Certificate Now.....ccviccicicine. DaB i
DISABILITY CERTIFICATE

This is certified that ShE/SME KUML o e s
................ sonfwifeldaughter of Shri.........c s
age... vovens SEXL, identification mark (S)...
suﬁ&nng frﬂm permanant dlsabuny of following category:
A. Locomotoror cerebral palsy:

(i} BL-Both legs affected but not arms.

(i) BA-Both arms affected

(a) Impaired reach {b) Weakness of grip
(iii) BLA-Both legs and both arms affected
{iv) OL-One leg affected (right or left)

(a) Impaired reach (b) Weakness of grip (c) Ataxic
(v) OA-One arm affected
(a) Impaired reach {b) Weakness of grip (c) Ataxic

{vi) BH-5tiff back and hips (Cannot sit or stoop)

(vil) MW-Musculer weakness and limited physical endurance.
B. BlindnessorLow Vision:

{i)B-Blind

(i) PB-Partialy Blind
C. Hearingimpairment:

(i D-Deaf

{iiy PD-Partialy Deaf

(Delete the categery whicheveris not applicable)

2. This condition is prograssive/non-pragressive/likely o improve/not likely to improve. Re-assassn
of this case is not recommendedis recommended aftera period of............... months,
3. Percentage of disability in his/her case is.................percent,
4. Sh/smt/Kum. ...

....meets the following physical
requirements discharge of hisfher duties:

(i) F-can perform work by manipulating with figers. Yes/No
(i) PP-can perform work by pulling and pushing. Yes/MNo
(jii) L-can perform work by lifting. Yes/No
{iv) KC-can perform work by kneeling and crouching. Yes/No
{v) B-can perform work by bending Yas/No
(vi) S-can perform work by sitting. Yas/No
{vii) ST-can performwork by standing. Yes/MNo
{vili) W-can perform work by walking Yes/Mo
(ix) SE-can perform work by seeing. Yes/Mo
(x)H-can perform work by hearing/speaking. Yes/No
(xi) RW-can perform work by reading and wriling. Yes/No
[ ] ] (DF s ] [ ] )
Member Member Chairperson
Medical Board Medical Board Medical Board
Countersigned by the
Medical Superintendent/CMO/HO
Hospital (with seal)

* Strike outwhich is not applicable.
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General English Upto Class X Level

1. Comprehension
2. Active Voice and Passive Voice
3. Parts of Speech
4. Transformation of Sentences
5. Direct and Indirect Speech
6. Punctuation and Spellings
7. Words meanings
8. Vocabulary & Usage
9. Idioms and Phrases
10. Fill in the Blanks
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22. Rifda =@ (CIVIL ENGINEERING)
PAPER-I
PART-A

(a) Theory of Structures: Simple stress and strain, Elastic constants, Axially loaded
compression members, Shear force and bending moment, Theory of simple bending,
Shear stress distributions across sections, Beams of uniform strength.

Deflection of beams: Mecaulay's method, Mohr's moment area method, Conjugate beam
method, Unitload method, Elastic stability of columns,

Castiglianio's theorems | and I, unit load method of consistent deformation applied to
beams and pin jointed trusses. Slope-deflection and moment distribution methods.

Rolling loads and influences lines: Influence lines for shear Force and Bending moment at
a section of a beam. Criteria for maximum shear force and bending moment in beams
traversed by a system of moving loads. Influences lines for simply supported plane pin
jointed trusses.

Arches: Three hinged, two hinged and fixed arches, rib shortening and temperature
effects.

Matrix mehods of analysis: Force method and displacement method of analysis of
indeterminate beams and rigid frames.

Plastic-analysis of beams and frames: Theory of plastic bending, Plastic analysis statical
method, Mechanism method.

Unsymmetrical bending: Moment of inertia, position of Neutral axis and Principal axes,
Calculation of bending stresses.

(b) Design of Concrete structures: Concept of mix design. Reinforced concrete:
Working stress and limit state method of design. Recommendation of B.I.S. Codes. Design
of one- way and two-way slabs, stair-case, slabs, simple and continuous beams of
rectangular, T and L sections. Compression members under direct load with or without
eccentricity.

Cantilever and Counter-fort type retaining walls.
Water Tanks: Design requirements for rectangular and circular tanks resting on ground.
Prestressed Concrete: Methods and systems of prestressing, anchorages, Analysis and

design of sections for flexure based on working stress, loss of prestress. Earthquake

Resistant Design of Buildings as per BIS codes.

Introduction to computer aided design of structure

(c) Steel Structural : Factors of safety and load factors. Riveted, bolted and welded joints

and connections. Design of tension and compression members, beams of built up section,

riveted and welded plate girders, gantry girders, stancheons with battens and lacings.
PART-B

(a) Fluid Mechanics: Fluid properties, types of fluids and their role in fluid motion.

Kinematics and dynamics of fluids flow: velocity and acceleration, stream lines,

equation of continuity, irrotational and rotational flow, velocity potential and stream

functions.

Continuity, momentum, energy equations Navier Stokes equation, Euler's equation

of motion Bernoulli's equation. Applications to fluid flow problems e.g. pipe flow, sluice

gates, weirs, etc.

Laminar Flow: Laminar and turbulent boundary layer on a flat plate, laminar sub-layer,

smooth and rough boundaries, submerged flow, drag and lift forces.

Turbulent flow through pipes: Characteristics of turbulent flow, velocity distribution and

variation of pipe friction factor, Hydraulic grade line and total energy line.

(b) Hydraulics: Uniform and non-uniform flows, momentum and energy correction

factors, specific energy and specific force, critical depth, gradually varied flow,

classification of surface profiles, control section, step method of integration of varied flow

equations, rapidly varied flow, hydraulic jump. Surges.

Hydraulic Machines and Hydropower: Hydraulic turbines and their classification, choice

of turbines, performance parameters, controls, Characteristics, specific speed, Principles

of hydropower development.

(c) Geotechnical Engineering: Soil types and structure, gradation and particle size

distribution, Atterberg's limits.

Flow through porous media: Effective stress and pore water Pressure, permeability

concept, field and laboratory determination of permeability, Seepage pressure, quick sand

condition.

Compaction of soil: Laboratory and field tests. Compressibility and consolidation theory,

consolidation settlement analysis. Shear strength determination Mohr coulomb theory.

Stress distribution in soils Boussinesque and Westergaard's analysis, Earth pressure

theory and analysis for retaining walls, application for sheet piles and Braced excavation.

Bearing capacity of soil: Approaches for analysis, fields tests, settlement analysis, stability

Cont...




of slopes.

Foundation: Type and selection criteria for foundation of structures, Design criteria for
foundation, Analysis of distribution of stress for footings and pile, pile group action, pile
load tests.

Subsuface exploration of soils, Ground improvement and soil stablisation techniques.
fufde sif=f3iat (CIVIL ENGINEERING)

PAPER-II

PART-A
(a) Construction Technology, Planning and Management:
Building Materials: Physical Properties of construction materials with respect to their use,
Stones, Bricks, Tiles, Lime, Cement, Mortars, Concrete,
Timber: Properties, defects and common preservation treatments, Ferro cement, fibre
reinforced cement High strength concrete.
Use and selection of materials for various uses e.g. Low cost housing, mass housing, High
rise buildings.
Building Constructions: Masonry Constructions using Brick, stone
detailing and strength characteristics.
Paints, varnishes, plastics, water proofing and damp proofing materials, Detailing of walls,
floors, roofs staircases doors and windows. Plastering, pointing , flooring , roofing and
construction features.Common repairs in buildings.
Principle of planning of buildings for residents and specific use, Building code provisions
and use.
Basic principles of detailed and Approximate estimating, specifications, rate analysis,
principles of valuation of real property. Machinery for earthwork, concreting and their
specific uses, Factors affecting selection of construction equipments, operating cost of
equipments.
Construction activity, schedules, organizations, Quality assurance principles. Basic
principle of network, CPM and PERT uses in construction monitoring, Cost optimization
and resource allocation. Basic principles of Economic analysis and methods.
Project Profitability: Basic principles of financial planning, simple toll fixation criterions.
(b) Surveying: Common methods and instruments for distance and angle measurement
for Civil Engg.works, their use in plane table, traverse survey, leveling, triangulation,
contouring and topographical maps. Basic principles of photogrammetry and remote
sensing. Introduction to Geographical information system.
(c) Highway Engineering: Principles of Highway alignments, classification and
geometrical design, elements and standards for roads.
Pavement structure for flexible and rigid pavements, Design principles and methodology.
Construction methods and materials for stabilized soil, WBM, Bituminous works and CC
roads.
Surface and sub-surface drainage arrangements for roads, culvert structures.
Pavement distresses and strengthening by overlays.
Traffic surveys and their application in traffic planning, Typical design features for
channelized, intersection rotary etc., signal designs, standard traffic signs and markings.
(d) Railway Engineering: Permanent way, ballast, sleeper, chair and fastenings, points
crossings, different types of turn outs, cross-over, setting out of points, Maintenances of
track, super elevation, creep of rails, ruling gradients, track resistance, tractive effort, curve
resistance, Station yards and station, station buildings, platform sidings turn outs, Signals
and interlocking, Level Crossings.

construction

PART- B
(a) Water Resources Engineering:
Hydrology: Hydrologic cycle, precipitation, evaporation , transpiration, infiltration, overland
flow, hydrograph, flood frequency analysis, flood routing through a reservoir, channel flow
routing- Muskingam method.

Ground Water flow: Specific yield, storage coefficient, coefficient of permeability,
confined and unconfined aquifers, radial flow into a well under confined and unconfined
conditions. Openwells and Tubewells.

Ground and surface water resources, single and multipurpose projects, storage capacity of
reservoirs, reservoir losses, reservoir sedimentation.

Water requirements of crops, consumptive use, duty and delta, irrigation methods and their
efficiencies.

Canals: Distribution systems for canal irrigation, canal capacity, canal losses, alignment of
main and distributory canals, most efficient section, lined canals and their design, regime
theory, critical shear stress, bed load.

Water logging: causes and control, salinity.

Canal structures: Design of head regulators, canal falls, aqueducts, metering flumes and
canal outlets.

Diversion head work: Principles and design of weirs on permeable and impermeable
foundation, Khosla's theory.

Storage works: Types of dams, design, principle of gravity and earth dams, stability
analysis.

Spillways: Spillway types, energy dissipation.

River training: Objectives of river training, methods of river training and bank protection.

(b) Environmental Engineering:

Water Supply: predicting demand for water, impurities of water and their significance,
physical, chemical and bacteriological analysis, waterborne diseases, standards for
potable water.

Intake of Water: Water treatments: principles of coagulation, flocculation and
sedimentation, slow, rapid and pressure filters, chlorination, softening, removal of tests,
odour and salinity.

Sewerage Systems: Domestic and industrial wastes, storm sewage, separate and
combined systems, flow through sewers, design of sewers.

Sewage Characterisation: BOD,COD, solids, dissolved oxygen, nitrogen and TOC.
Standards of disposal in normal water course and on land.

Sewage Treatment: Working principle, units, chambers, sedimentation tank, trickling
filters, oxidation ponds, activated sludge process, septic tank, disposal of sludge, recycling
of waste water.

Solid waste management: Collection and disposal in rural and urban contexts,
management of solid waste.

Environmental pollution: Sustainable development, Radioactive wastes and disposal.
Environmental impact assessment for thermal power plants, mines, river valley projects.
Airand water pollution control acts.

23. (T3 SAA®HI)_MECHANICAL ENGINEERING: PAPER-|

(PART-A)
1. Theory of Mechines: Kinematic and dynamic anyalysis of planer mechanisms, belt and
chain drives, gears and gear train, cams, flywheel and governors. Balancing of rotating
and reciprocating masses, single and multi cylinder Engines.
2. Mechanical Vibrations: Vibrating systems, single degree freedom systems, natural
frequency, damped and forced vibrations, resonance, force transmissibility, two degree of
freedom systems, vibration absorbers, whirling of shafts and critical speeds.
3. Mechanics of Solids: Stress and strain, elastic constants, uniaxial loading, thermal
stress, two dimensional stress analysis, principal stresses, generalised Hook's law, total
and distorsion strain energy, theories of failures, bending and shear stresses in beams,
Torsion of shafts, Close coiled Helical springs, Thin and thick pressure versels, rotating
discs, Buckling of columns.
4. Engineering Materials: Basic concept of structure of solids, crystalline materials,
crystal defects, alloys and binary phase diagrams, structures and properties of common
engineering materials. Basics of polymers, ceramics and composite materials; Iron-
Carbon equilibrium diagram, heat treatment of steels.

(PART-B)
5. Manufacturing Science: Machine tool Engineering, Merchant's force analysis, Taylor's
tool life equation, conventional machining, NC and CNC machining Processes, jigs and
fixtures, standard forming and welding processes.
6. Non Convensional Machining Processes: EDM, ECM, Ultrasonic machining, water
jet machining etc, application of lasers and plasmas, energy rate calculations. Metrology:
concept of fits and tolerances, tools and gauges, comparators, inspection of length,
position, profile and surface finish.
7. Manufacturing Management: Product development, value analysis, Break-even
analysis, forecasting techniques, Operation Scheduling, Capacity Planning, Assembly
line balancing, CPM and PERT, Inventory control, ABC Analysis, EOQ model, material
requirement planning, job design, job standards, method study and work measurements.
8. Quality Management: Quality analysis, control charts, acceptance, sampling, total quality
management, Operations research, linear programming, graphical and simplex methods,
Transportation and assignment models, single Serve queueing model, Value Engineering.

(@& AFAAT>idHT)_MECHANICAL ENGINEERING: PAPER-II

(PART-A)
1. Thermodynamics: Laws of thermodynamics and their applications; T-ds equations,
Maxwell and Clapeyron equation and their uses; Availability and irreversibility.
2. Fluid Mechanics: Properties and classification of fluids, Manometry, forces on
immersed sunfaces, stability of floating bodies, Kinematics and dynamics of
incompressible fluids. Laminar and turbulent boundary layer flows. Bernoulli's equation,
fully developed flow through pipes.
3. Heat Transfer: Modes of heat transfer, One dimensional steady and unsteady
conduction. Heat transfer through extended surfaces. Free and forced convective heat
transfer, Empirical correlations in laminar and turbulent flows, Heat Exchangers, Radiation
heat transfer laws, shape factor, heat exchange between black and gray surfaces.
4. Refrigeration and Air Conditioning: Vapour compression, vapour absorption, steam
jet and air refrigeration systems, Desirable properties of refrigerants, eco- friendly
refrigerants, Analysis of compressors, condensers, expansion valves and evaporaters.

(PART-B)
5. L.C Engines: Classification, Thermodynamic cycles of operation, Performance
Calculations, Heat balance sheet, Combustion in S.I and C.I Engines, normal and
abnormal combustion, knocking and detonation. Effect of variables on knocking and
detonation, Fuels used in S.I and C.| Engines, Fuel injection, carburetion and multi point
fuels injection (MPFI) Supercharging, Engine cooling, Emission and Control, Turboprop
and Rocket Engines.
6. Steam Engineering: Modern steam Generators, Rankine cycle, Modified Rankine
cycle and analysis, Natural and artificial draught, flow of steam in convergent and
divergent nozzles, pressure at throat for maximum discharge, super saturated flow in
nozzles, Wilsonline.
7. Turbomachines: Classification, Continuity, momentum and energy equations, Flow
analysis in axial and centrifugal compressors and turbines, Dimensional analysis and
modelling. Performance of Pumps, Compressors and turbines.
8. Power Plant Engineering: Site selection for Steam, Hydro Nuclear and Gas Power
Plants, dust removal equipments, fuel handling and cooling water system.
Thermodynamic analysis of steam and gas turbine power plants, governing of turbines.
Solar, Wind and Nuclear Power Plants, Economic power generation.

24.(fagge afafie) ELECTRICAL ENGINEERING:

PAPER-I
(IE.M. Theory: Analysis of Electrostatic and magetostatic Fields, Laplace, Poisson &
Maxwell's equation. Electromagnetic wave equations. Poynting's Theorem. Waves on
transmission lines. Wave-guides. Microwave resonators.
(ii) Networks & Systems: Systems and signals, Network Theorems and their
applications. Transient and steady-state analysis of systems. Transform techniques and
circuit analysis, Coupled circuits. Resonant circuits, Balanced three-phase circuits.
Network functions. Two-port network. Network parameters. Elements of network
synthesis. Elementary active networks.
(iii) Electrical & Electronic Measurement & Instrumentation: Basic methods of
Measurement. Error analysis, Electrical Standards. Measurement of voltage, current,
power, energy, power-factor, resistance, inductance, capacitance, frequency and loss-
angles. Indicating instruments. DC and AC Bridges, Electronic measuring instruments.
Multi-meter, digital voltmeter, frequency counter, Q-meter, oscilloscope, techniques,
special purpose CRO's. Transducers and their classifications. Thermo-couple, thermistor,
RTD, LVDT, strain-gauges. Piezo-electric transducers etc., Application of tranducers in the
measurement of non-electrical quantities like pressure, temperature, displacement,
velocity acceleration, flow-rate etc.; Data-acquisition systems.
(iv) Analog & Digital Electronics: semiconductors, semiconductor diodes & zener-
diode, Bi-polar junction transistor and their parameters. Transistor biasing, analysis of all
types of amplifiers including feedback and D.C. amplifiers; Operational amplifiers and their
application; Feedback oscillators: Colpitts and Hartley types, waveform generators; Multi-
vibrators; Boolean algebra. Logic gates Combinational and sequential digital circuits.
Semiconductor memories. A/D & D/A converters; Microprocessor. Number system and
codes, elements of microprocessors & theirimportant applications.

Cont...




(v) Electrical Machines: D.C. Machines: commutation and armature reaction,
characteristics and performance of motors and generators; Applications, starting and
speed control. Synchronous generators: Armature reaction, voltage regulation, parallel
operation. Single- and Three-phase Induction motors: Principle of operation, performance
characteristics, starting, speed control. Synchronous Motors: Principle of operation,
performance analysis, Hunting, Synchronous condenser. Transformers: Construction,
phasor diagram, equivalent circuit, voltage regulation, Performance, Auto-transformers,
instrument transformers. Three-phase transformers.
(vi) Material Science: Theory of Semiconductors, Conductors and insulators.
Superconductivity. Various insulators used for Electrical and Electronic applications.
Different magnetic materials, properties and applications. Hall Effect.
SIRrIiEt) ELECTRICAL ENGINEERING:
PAPER-II: (SECTION-A)
1. Control Engineering: Mathematical Modeling of physical dynamic systems. Block
diagram and signal flowgraph. Transfer function. Time-response and frequency-response
of linear systems. Error evaluation, Bode Plot, Polar Plot and Nichol's chart, Gain Margin
and Phase Margin, Stability of linear feedback control systems. Routh-Hurwitz and Nyquist
criteria. Root locus technique. Design of compensators. State variable methods in system
modeling, analysis and design. Controllability and Observability and their testing methods.
Pole placement, design using state variables feedback. Control system components
(Potentiometers, Tachometers, Synchros & Servomotors).
2. Industrial Electronics: Various power semiconductor devices. Thyristor & its protection
and series-parallel operation. Single-phase and poly-phase uncontrolled rectifiers.
Smoothing filters, D.C. regulated power supplies. Controlled converters and inverters,
choppers. Cyclo-converters, A.C. voltage regulators. Application to variable speed drives.
Induction and Dielectric heating.
SECTION-B: (HEAVY CURRENT)
(3) Electrical Machines: (IFundamentals of Electro-Mechanical energy conversion.
Analysis of Electro-Magnetic torque and induced voltages. The general torque equation.
(ii). Three- Phase Induction motors: Concept of revolving field. Induction motor as
transformer. Phasor diagram and equivalent circuit. Performance evaluation. Correlation
of induction motor operation with basic torque relations. Torque-speed characteristics.
Circle diagram, starting and speed-control methods. (iii). Synchronous Machines:
Generation of e.m.f.; Equivalent circuit, Experimental determimation of leakage and
synchronous reactances. Theory of salient-pole machines. Power equation. Parallel
operation. Transient and sub-transient reactances and time constants. Synchronous
motor. Phasor diagram and equivalent circuit. Performance, V-curves. Power factor
control, hunting. (iv). Special Machines: Two-phase A.C. servomotors.-Equivalent circuit
and performance; Stepper motors. Methods of operation, Drive amplifiers. Half stepping.
Reluctance type steppor motor, Principles and working of universal motor. Single-phase
A.C. compersated series motor.
(4) Electric Drives: Fundamentals of electric drive, Rating estimation. Electric braking.
Electro-mechanical transients during starting and braking, time and energy calculations.
Load equalization. Solid-State control of D.C., Three-phase Induction and Synchronous
motors. Applications of electric motors.
(5) Electric Traction: Various Systems of track electrification and their comparison.
Mechanics of train movement. Estimation of tractive effort and energy requirement.
Electrification and their comparison, Traction motors and their characteristics.
(6) Power System and Protection: (a). Types of Power Station. Selection of site. General
layout of Thermal, Hydro and Nuclear Stations. Economics of different types. Base load
and peak load of stations. Pumped-storage Plants. (b). Transmission and Distribution: A.C.
and D.C. Transmission systems. Transmission line parameters and calculations.
Performance of Short, Medium and Long transmission lines, A-, B-, C-, D-parameters.
Insulators. Mechanical design of overehead transmission lines and Sag calculation,
Corona and its effects, Radio interference. EHVAC and HVDC transmission lines, under-
ground cables. Per unit representation of power system. Symmetrical and unsymmetrical
fault analysis. Symmetrical components and their application to fault analysis. Load flow
analysis using Gauss-Seidel and Newtor-Raphson methods. Fast de-coupled load flow.
Steady-state and transient stability. Equal area criterion, Economic operation of power
system, incremental fuel costs and fuel rate. Penalty factors. ALFC and AVR control for
real-time operation of inter-connected power system. (c). Protection: Principle of arc
extinction, Classification of circuit breakers. Restriking phenomenon. Calculation of
restriking and recovery voltages. Interruption of small inductive and capacitive currents
Testing of Circuit Breakers. (d). Relaying Principles: Primary and back-Up relaying, over-
current, differential, impedance, and direction relaying principles. Constructional details.
Protection schemes for transmission line, transformer, generator, and bus protection.
Current and potential transformer and their applications in relaying. Traveling waves.
Protection against surges, Surge impedance.
(OR)
SECTION-C (Light Current)
(7) Communication System: Amplitude, Frequency and Phase modulation and their
comparison, Generation and detection of amplitude, frequency, phase and pulse
modulated signals. Modulators and demodulators, Noise problems, Channel efficiency.
Sampling theorem. Sound and vision broadcost, transmitting and receiving systems.
Antennas and feeders. Transmission lines at Audio, Radio and ultra-high frequencies.
Fiber-optics and optical communication systems. Digital communications, pulse code
modulation. Data communication, satellite communication. Computer communication
system- LAN, ISDN etc. Electronic Exchanges. (a) Microwaves: Electromagetic waves,
unguided media, wave guides. Cavity resonators and Microwave tubes, Magnetrons,
Klystrons and TVVT. Solid-State microwave devices. Microwave amplifiers. Microwave
receivers. Microwave filters and measurements. Microwave antennas.

(25) English Literature
Paper-I

Answers must be written in English.

Section-A
Candidates will be required to show adequate knowledge of the following topics and
movements:
The Renaissance: Elizabethan and Jacobean Drama; Metaphysical Poetry; The Epic and
the Mock-epic; Neo-classicism; Satire; The Romantic Movement; The Rise of the Novel;
The Victorian Age.

Section-B

Texts for detailed study are listed below:
1. William Shakespeare: Twelfth Night, King Henry IV, Pt |, Macbeth and the Tempest.
2. John Donne. The following poems: “Canonization”, “Death be not proud”, “The Good
Morrow” and “The Relic”.
3. John Milton: Paradise Lost, Book-|
4. John Dryden:All for Love
5. Alexander Pope: The Rape of the Lock
6. William Wordsworth. The following poems: “Tintern Abbey”, “
“Michael” and “Milton, Thou Shouldst be Living at This Hour”
7.P B Shelley: “To a Skylark” and “Ode to the West Wind”
8. Alfred Tennyson: “Ulysses” and “Lotos Eaters”
9. Robert Browning: “My Last Duchess” and “The Lost Leader”
10. Francis Bacon: “Of Studies” and “Of Truth”
11. Charles Lamb: “ Dream Children” and “Poor Relations”
Section-C
Text for non-detailed study are listed below:
1. Jane Austen. Pride and Prejudice.
2. Charles Dickens. Great Expectations.
3. Thomas Hardy: Far from the Madding Crowd
4. Mark Twain: The Adventures of Huckleberry Finn.
Subject: English Literature

Paper-li

Three Years She Grew”,

Answers must be written in English.

Section-A
Candidates will be required to show adequate knowledge of the following topics and
movements:
Pre-Raphaelite Movement, Modernism; Poets of the Thirties; The stream-of-
consciousness Novel; Absurd Drama; Colonialism and Post-Colonialism; Indian Writing in
English; Feminist approaches to Literature.

Section-B
Texts for detailed study are listed below:
1. William Butler Yeats. The following poems: “The Second Coming”, “Sailing to

Byzantium”, “APrayer for my Daughter”, “Meru” and “Lapis Lazuli”
2. T.S. Eliot, The following poems: “The Love Song of J. Alfred Prufrock” and “Journey of
the Magi”

3. W.H. Auden. The following Poems: “The Unknown Citizen” and “In Memory of W.B.
Yeats”
4. Philip Larkin. The Following poems: “Afternoons” and “Deceptions”
5. Sylvia Plath. The following poems: “Mirror” and “Daddy”
6. Derek Walcott. The Following Poems: “AFar Cry from Africa” and “Sea Grapes”
7. Nissim Ezekiel. The following poems “Background, Casually”, “Night of the Scorpion”
8. A.K. Ramanujan. The following poems: “Looking for a Cousin on a Swing”, “On The
Death ofa Poem”
9. John Osborne: Look Backin Anger.
10. Eugene O'Neill: Desire Under the Elms
11. Girish Karnad: Hayavadana
12. Thomas Carlyle: “Hero as a Poet”
13. John Ruskin: “The Veins of Wealth” (Essay |l from Unto This Last)
Section-C
Texts for non-detailed study are listed below:
1. Graham Greene: The Power and the Glory
2. William Golding: Lord of the Flies
3. RajaRao: Kanthapura.
4. Nathaniel Hawthorne: The Scarlet Letter
(26) S W I TIH— U

(T—7)
1—(37) S, T &7 f9@r : (@) uferh R ok Swa! Su MRl — L drell, FoTT 3iR
ERATUdT | (§) S 91T H BRAT —3Re! e, (§) S A AT 1600 $ ¥ 1900 S0 A (3) S AW
BT IgHI— A= faaRaRT |
2—(3) TH1 ¥ Iq Aifed & [Abr (§) T4 IR & T FAINID! Thel: el IR @S (6)
I T BT faer — iferd d& |
3—(31) 3TetiTe TEas, TTCiTet STRIeT TRlT 371dhT S IR IR THTd (&) TadaraTeR o 3¢ Aifed |

(1)
1,95 AR & I Qe — o, e, AR, #Ed], WdTs, BT 79, AgHId Biadm U
T B BT | 2 I, T B G (G — TR, ST, Y BT, ey Ao, Al
FHIET, STa aiR=, e, 1T, ST | 3 WA ARG § 35, A HT ARTEH |

34 wifew: fgd ge— 13

S U —UF H qd UIS BT e YUl BRI | SHH U U YO SR o uRiemedi &
JNTATIATHE & BT ATt fa ST b |

(1)
(¥Te1)— 1 AR S : I 98, 2 TMferS: $ARaTd — U— G TTferd, ARITed —I070 3G, TdTeH!,
3. BTel: JHEAT-U—3IRT TN 4, AT SFRITA 37&T 5. Ya=: YA & AT AHHAT,
HHTCDH— HHR X34 6. el Dol olle:  [aR — U— WK, 7. IRTATST Sell TAoi— SRSl
8. TGV 5aR: MR — U— 979 & TAAUN |

()
(ls. AR: @@ —T—FHAH—T—HR, THUEH —AGe §F 10 WK HASE— T— AT 1A
Afd —g<Iad —Y— HARIG: 090 3§, IBIGH! @S, 11 Tierd: = —g— ferd, 12,
SHIA: FfooraTd—T— SHaTe (Haal a1l —U— FIa18d) 13. SeT AATSETGT: AH—3N—Gg 14.
ORI TREYR : T[T —T—THT 15. BF: TKI—U—Hd1, 16 FE&R —Iad— A (Sacl &l Tou:
AR TR, fd=d—U—erw=ra) |

27. IRE! e : Yo WA UH

1. (a) Origin and development of the language in outline. (b) Significant features of the
grammar of the language and Rhetoric The following topics.
* Afal-e-nagesah
* Huroof-e-jaar wa majroor
*  |zafat

a7 U\ Les

g9 ‘C\ u_l
l/_?/_-_:'_;‘/‘l{"'\ _.!y'
o)

*  Sifatwa mausuf T A

* Mubtada wa khabar Do

* Mafail-e-khamsah a2 sins

* |stearah, Tashbih, Kinayah, Tazad S v U and oty
* Husn-e-Taleel B2

* Bahr-e-Ramal M E

* Bahr-e-Hazaj = E

* Bahr-e-Mutagarib v




2. Literary History and Literary Criticism : Literary movement. Socio-cultural influence
(Classical Background) and modern trends. Origin & Development of modern literary
genres including novel, short story, drama & essay.

3R wfeca: it w1 o=
This paper will require first-hand reading of the text prescribed and will be designed to test
the candidate critical ability.

SECTION-A : Poets

1. Imraul Qais : His Mullagah: (Complete)
“Qifa Nabki min Zikra Habibbin wa Manzili” { iy .:.....wl.' b g s LY
LA P

2. Zuhair bin Abi Sulma : His Muallagah (complete)
“Amin UmmiAufa Diminatum lam takallami”
3. Al-Khansa: The following two elegies from her Diwan

i) Ta' azzara Bial-majd (Complete) RS I NP T [ oamdle k)
i) Uzakkiruni (Complete) i o o [ il

4.Hasan bin Thabit : The following Qasaid from his Diwan: Qasida No. [ to IV
T iy Yl ] e A [
WAk gl bl ey W ] b et Byt oyl [
5. Umar bin Abi Rabiyah : The following four Ghazals from his Diwan:
i) Fajamma Tawaqafana (Complete)

L R
ii) Lalita Hindan (complete) I i §
iii)Aman Aal Niam (complete) (PSS

iv) Kitab (complete)
6. Al-Farazdagq : The following four Qasaid from his Diwan
1) In praise of Umar bin Abd al-Aziz (complete)
ii) In praise of Zain al-Abidin Ali bin Hasan (complete)
(iii) Wa Atlasa Assalin Wa Kana Sahiba (Complete)
iv) WA Kumin Tanamuha liAdhyal Ainan (Complete)
7.Abu Tammam : The following two from his Diwan:
i) Yarudahu Aba-hasan (complete)
ii)Alwa'z wa al Zuhd (Complete)
8. Ahamad al Shawqi : The following four Qasaid from his Diwan (Al-shawqiat):
i) Masjid Aya Sufiyah (Vol. Il) (complete)
ii) Ghaba Bulunia (vol.ll) (Complete) 1 H-""'FJ.'I"'h et )
iii) Salamun Min Saba (Vol. Il) (complete) § hehad phagh |
| adllya=il)

iv) Al- Hamziah al- Nabawiyah (Vol.l) (complete)
SECTION-B : Authors

1. Ibn ul Maqaffa : “Kalila wa Dimna” Chapter (Complete) (excluding Mugaddamah)

“Al-Asad Wa Al-Thaur”

2. Ibu Khaldun : Mugadamah, 39 Pages, part Six from the first chapter: From “Al fasl al-
Sadis towa min
(=0 dad

Faruihi aljabr- wa - al Mugabilah”.
3. Al-manfaluti : Al-Nazarat Vol 1 Egypt 1950

'I 1r:.liii. {iqﬂllhll:.

{ o bl :.r;-J‘ 3
[ o tesBl g 417
s

The following stories:
Ly

L oppids gl 1 ol

o Ebd babd g 5 iy
i bt st sy
[ el ¥ J ke il )
§ Lo ol iy )

{wtiistnm % W)

i)Al-sidg wa al - kizb

ii)Al-Bauz wa al Insan

iii) FisabitAl - lhsan

iv)Al-ghaniwa al - Faqir

4. Ahamd Amin : Hayati (Autobiography complete)
5. Taufiq al - Hakim : Drama: “Shahr Zad (complete)

L aly =)
SECTION-C

Translation from Urdu to Arabic.
Note: Candidates will be required to answer some questions carrying not less than 10
per centmarks in Arabic also.

(28) fe~<l HATfecd UM U¥ U
ART—1 fR=Y 99T TR AT forf o1 sfcsra— 1. uifer, urasd Ua arosier o QR f2=al T wferey
TR | 2. FABTE H F9T 3R T BT PBTeg AT & HU H (AP | 3. T dlel! A1ffega A9 & U §
AR | 4. JTSTITST, AHIh TSI, IMSHTT UG HIFh 99T & U H fa=al | 5. Isif~b 3MR deb-iaoT & #
T2l wrar 7 ReIfdy | 6. fE=T AT T &/ 3iR S7edl, a7, WSI diell, WISy, graell bl &3 Ud wifveh
faRINaTd | 7. A R &1 ATHRI0 W0 | 8. AR foifd o1 I SiR e, <a-rRy forfd o
JETIeTerdT, FHRIRI 3R FART | 9. Rl res — §¥aT |
(rT—2 o< wife &1 sfism)
1. = Aty & sfere o & a2, =) wifed & sfaer § ere— favrs aer
THERYT | 3. M apTel, Aidddie, AfAdhTe, M BIct Bl TR TIfi | 4. MY Biet: ARl
IR ARG G, o<l U1, BTmare, Wrcre, JArTare, 1 Siadr gd uRad| HredeRi |
(@) = Sy, 2= Feril, fa= Aied Ud e Iqid AT U s+ AT ggfcd
(@) =8 e = o e fawmk: Sfial, ieT@men, Y@, SR O gai | (1) o=
MM BT YR 3R fAdd | U@ MMAS : Ias Yael, TRGAR Fofudl, Bl T91e
fgad), ==, Imfdema o, AaR RiE, ey agddl |
o= wfeca: fadia v a7,
(@TT— o)
9 U3 ¥ FeiRa Temmel # 9 e ud 99 W S eTd IS g O | HER
TRITIEH!, HAITED —3ITH Frax T4, ARA! AT 1 100 T 3R UG F&AT 1 W 20 TH |
TR (TR AR) TG E— a5 Y[de, U8 6T 51 W 100 (Bt 50 Ta)
TG — YFARTATTE STIRBIvS— (G181 AT 75 ¥ 371 ) | ST (T8H1ad),
RS — a5 Yo (Rigerdiy woe iR Al f3anT @vs), f[Ier) |9ug (IR™1 9 100
TR @ ) =t aRvg YoM, Sermerers |

Persian). (b) Applied Grammar. (c) Rhetorics. (d) Prosody (Bahr-i-Hazaj Kamil, Bahr-i-
Motagarib Mahzuf/ Maqgsur, Bahr-i-Rajaz Kamil). Asbab, Autad, Fawasil, Haruf-i-Qafia.
Unit-lll - 3. Literary History, Criticism, Movements; Socio-cultural influences, Modern
Trends. (@) Samanid Period: (Important Poets and Writers) (b) Ghazanavid Period :
(Firdausi) Rumi, Masud Sad-i-Salman, Tarikh-i-Baihaqi). (¢) Saljuquid Period : (Anwari
Attar, Khayyam, Kimya-i-Saadat, Chahar Maqala, Siyasat Nama). (d) llkhanid Period :
(Sa'di, Rumi, 'Jame'-ut-Tawarikh, Tarikh-i-Jahan Kusha). (e) Timurid Period : (Hafiz,
Salman Saoji, Khaju-i-Kirmani, Zafar Nama-i-Sharfuddin Yazdi, Tazkira-Daulat Shah
Samarqgandi, Jami) (f) Indo-Persian Literature : (Aufi, Khusrau, Faizi, Urfi, Naziri, Abul
Fazl, Tarikh-i-Firuz Shahi of Barani, Chahar Chaman of Brahman, Ghalib, Igbal). (g)
Safavid to Modern Period : (Mohtashim Kashi, Qaani, Malik-ushshu'ara Bahar,
Nimayushij, Parwin E'tesami, Simin Behbahani' Sadiq Hedayat, Jamalzada, Hejazi, Sabk-
i-Khurasani, Sabk-i-Eraqi, Sabk-i-Hindi, Islamic Revolution of Iran).

Unit-lV - 4 Translation of ten out of fifteen simple sentences of Urdu into Persian
(Compulsory).

BRI wiftd - fgda ges-ua
The paper will require first hand reading of the texts prescribed and will be designed to test
the candidates critical ability.
Unit-l - Prose - 1. Translation from the following texts : (a) Nizami Aruzi Samargandi,
Chahar Maqala (Dabiri and Sha'iri). (b) Saadi Shirazi Gulistan (Der Sirat-i-Padshahan and
Dar Akhlag-i- Derwishan) (c¢) Ziauddin Barani, Tarikh-i-Firuz Shahi (Wasaya-i-Sultan
Balban be Ferzand-o-Wali Ahd-i-Khud). (d) Sadiq Hidayat Dash Akul, Talab-i-Amorzish,
Girdab).
Unit-ll - 2. Critical and biographical questions about the prescribed authors and their works
(4 questions).
Unit-lll - Poetry - 3. Explanation from the following texts : (a) Firdausi. Shahnamah
(Dastan-i- Rustam-o0-Sohrab and Dastan-i-Bizan-o-Maniza). (b) UmarKhayyam. Ruba' yat
(Radif Alif) (¢) Maulana Rum, Mathnavi (Hikayat-i-Shaban-o-Musa and Hikayat-i-Baqqgalo-
Tuti). (d). Amir Khusrau. Ghaziliyat (Radif Alif). (e) Hafiz-i-Shirazi. Ghaziliyat (Radif Alif). (f)
Urfii- Shirazi. Qasidas( Dar tausif-i-Kashmir and Madh-i-Shahzada Salim). (g) Bahar-e-
Mashhadi Diwani-Bahar (Jughd-i-Jang, Shabahang, Damawandiyeh, Wataniyeh).
Unit-iv - 4. Critical and Biographical questions regarding the poets and their work
prescribed (4 questions)
Unit-v - 5. Translation of an unseen Passage from English into Persian.

(30) HERO—HIR: Yo YU
QGUS—p— HINT fAE— 99T BT IHT AR faemr, MoTRit 1 aeffeor, TR vd Aeardbrel

AR SGATHTG, 3fuRad @ fa=mg don &Ry, eafm, |afaRadd & dRor, Hwad
—gf ] & ORI IV H AR 9, AR d—e ) & SR — I Ud 99, dfdd g

clfeh F¥ehe ! eI |

GUre—G— H&d G- A, THN, Hawd, digd, SIAd T4 GRS (AYRIGTIHI]
)|
GUS—I— RN T F=ferRad arearell & SR W IR g2 &1 arr arega+—
THANT —Ded A5 QAFERI), ARIDRIRGT —SIRGY], T TAR—FIT,
PHOITIG—YTH ATI— fg<lIaT Toedl, ST IdT—Tg<a 1emd |
GUS—T— HGHI—BIANE— (6) AR aETdhd ea-aTelld, JIH IeM $ MR W & 3R
IS W&l B WERI I (@) AFcaa dravdr ¥ e fava: sremde,
BIAALV, HIRq, HIAHG, GGTTT, ITARIGI, T[0T TAT YN, TS, THSD, IUHI, WD,
IeT, rugdfa, siferfda iR, srrar=ara, favras, faemifad, wemaifad, |t
SURGAYLT, TR, &Ueh U TREET DR |
Gue—s— e # fawr— W% # 9w 250 el | HF P1 T8 e A1y |

Tha—ure : g geua

QU H— T T4 Gel— [TIRad T=2if BT 1ea+: 1 PBlarn (FhAramas), 2. Rermifasay
(G fear) 3 Ao (YH ST8ar) 4 HEgad (qaAH), 5 ARG (UM 49) 6.
Aifcrerae | (25 T & TH T BT SR Avqd H a1 8r) |
Gre—F—AICgdIled—AcI—3led &1 fr=ifeiRad Tamell &1 Ureaar il &1 egg+: 1.
ARG e (T2l 3idh) 2. STRFARTH (T 3ie), 3. UfomeIeaH (92rM Ud fgdia 3ia),
4. JTSHICHH (F2H 37) |

@Us— - YIRS We&— Thd & FHTIRad UIRAING Rl BT S1: AT, WUShI,
DA, AP, 7Y, T<la, [IshsId, Jaedh, R, d&gHe, TIdHe, fague,
TR, JAUGR, drfaRe, daafm, Fuasre, W@, SHid, AThRrAING,
AYey, ATCdH, YAl Ud AT |

Qrs—g— W At &1 gfisr— 98 Td Jgiv &1 9 uRed, fr=forRed afefcas
fqemait &1 9w, e )ik ST fARIvATY: smiHeTdTa, AeTahe, el i, Mfddra, Jes
Td HAT— ATy |

feuefy: (59 @ve # 25 sfdT &1 UH v fAl¥e @M/ OeR & 9wy § foueh @ wu #
e E) |

@us T i ¥ Head ¥ AT |

(31) A= Ud oIEiw
T WEEUS
(erEie Td faia vewe)

AR—1: o diHh

SRIRIHR THIE — BRI — (STET 3R 381 69) GAF=< ud— AT f[d8R, uRadH, fFR1er —
M B R YN, MR — IRAFION, AT - R H, ARG A—dTed B fRT < %,
S Earcicacicl

(@mT f5d)

ATCPH— ARG, BRI — IR TN, ST HR JATE—Th< [,
- e gae, Rl vi—uss (Sfaar &1 g, e &R Wfdd) | g9 uae fgad
—geot (Fraw)
SURIN— YIS —TIGT, BOTYaRA1 YU— HelT 37 |
R o1 P i— 1— UFers— =T, 2— STITAR YTe— MDY, 3—3NT—IIoT,
4— XToT% qTEa— T8l deH) B 8, 5— SuT aweT—ami=iy |

29 BRI At : 9 9RH-uA

Unit-1-1. Shortessay in Persian (Compulsory.)
Unit-ll - 2. (a) Origin and development of the language. (Old Persian, Pahlavi, Modern

1. TRITEH B UG, SFFEROMG T M@, AT AN Ud Ta=Iaid ol | T, oldidh]
P AT UG URRIHIY, ol AI8R T IdhruT (T0UH0—1)

2. ARPR Yoo— UHR, A ATBR o B oRATHT ATER

3. THRTT 5731 YOTTei— STaRIReN Ud d1efvr, fashar Ud shal & Jeda! # ordia ufshan, famar s
I o AT Uil

4. AT - N, IR (kA=) Td facel Ry, eieic] agR— ST Wi, 3ifad
G, W Ud QAGNR, o1 fas) e fafer

5. THIHRYT Td go: fafor ) g (QoTw0—14), GRG0l & o, s yaTg faavor
(vogH0-3)

6. TN I@idd &I Udhfa Ud R, W Jodid (A, dRTa ud &1 o, dmm
AT —3TEIRO, He<d, AT G149 ALY A1, ST, AT HIAT YT T GRET
AH1— IuT=l

Cont...




AT—2: faci gawer:
1. foc<ha yevg a1 uafa, &3 U9 Sq<ed, Yol aoied fofa— wg@, uferar wad oRefmm,
g fRii— UITad S1afY, g aaH Hed, IMRIRG YT &%, SiRId Uemd &%
2 3T, WeIH U4 AT dTei f9d & A1, YaiereR Yd THT 33T, F0T0H Ud a0 facia

3. BRI Yol Jawea— TRV, ST BRI Yol & Way, Hriehe Yol STagaddT
T & SUNTH, s, Th IR AT Y= & IUBROT

4. 4ST DI ANTA— afTaxor gd fFeIRor, MRa iad gofl o1 &1 7071, Icdleld U6 $9d TR

5. AT AIfi— R, areeR, e, ARl R AR SURME, ReR amrer | & o1 v
]y
6. WIRAT Goll goTR— W faRIvATg, goil Ud gaT areiRi # 9E, Yol defR &1 @iadl, 9RA™
T faferral 1 SRivoTen, | e s w0 H |
AT Td oI
fada weos
(GTToATH® AgR AT AIFg W )

H—1: HISAHD HGER
1. WIS BT UHT UG JTYRVN, FISAHD IGII— IFRIATS], TIURFIRIATE], AHERATE]
Td GOTell YR, SIFBRYT Ud fAb=1Iaxol & T[0T UG Taor
2. AT T AER U A, AR G, qEIg gd RTSTIr
3. SIS dAed— WA, 0T, Yahel Ud a8 e, Aed] Pl [aweTus, ISTRISPR,
faeR wd o
4. TSFA— UPR, W], XET U4 6, BRIHS, A, Mg v aRAreHI, AqanRae
TG SFEITR® TS, A TSIHD ga—bRY g THE
5. AGATHS URdc— Ui, Fed, BRI, Farer, aReds &1 UfRY gd sgdher

UMT—2: 99 G 9s+
1. AT GEEA YevE— JAURU, IGa, Hewd, BRI U4 Ad G Yawd bl garfad
2. Wit Ud =, uftneror @ faftrn | sriftremst faer erisH

3. JMAURYI— TR, RIGFI—ARl &1 ATITHT HHdEl, Boidi| Bl WReY Td IR
TAT Tosvid BT oie Rigid, I99d & uRe, d99e IR Sargdhdn

4. TE— THR UG ell, AOIGR—AGI A BT Ui, fareds AorqRl o1 9Rd 3
Horger Aif
5. SN - UM, Sqew, &9 vd AEw

6. AFfed AIRqIoli— SaERUN, IRy, Ahel Aol B ATLIHATY, Jawer # s1ffnt
a%nﬁa’rﬁ—mﬁ‘q’r@rzﬁwqaw IR ¥ SHHDT BT WHERI

7. 3Efre fdare— ae & SR, gsdd, drarE=, 3ienfie faael @ Je— o™ vd
fUeRT, 519 Gou— SIquRON, YbR, R | A9y =<l

(32) <lib U= UEH UF—1_(wemsate Rigr=)
1. 7T JEERUI— AH TR &1 31, &3 Ud Hgcd, dlld WRIR &1 U6 Qv & w9 #
HA-AHRT (T Al U, T Ald JaeH, F419 i ar) dld iR ol Jerm,
faia vd faerasiiar TEmll | ga®! fHdT, Temad o aRReIfadi— AT, IIsTie,
SRR RIS AR
2. T & fIgTa— I R (@79 %aTd, 2R TIfords Teim 37=) d=i1fids Y, (CoR
g 39d Aganrt)), MR 9 BT Rigra (Hod daR @R S9d 3fTerdd) Ard are Rigre
(Tee HAT 31R I Arefl) Fael gftedhiv (AR aRATS) |
3. o & RIgI<— Ug QIUM, 3 61 Uhdl, =0T &1 &=, Tcdl, UIieR Ud Scarelid,
Y, AR, GTETOT, B dhRoT Ud [AB IR, TATireT |
4, Y9N FIBR— gxac A1gdd & AN & fa9y @< § fofaq, qeor, gay9e, srfmRor
3R A & fagT= |
5. 6T P WAA— = HIRIGRI Td 3770 B, G, AT Ud W8I AfAehRoT faqmT, fm,
A A1 Td AN, AT — &3 T |
6. HIHS TRATRAT— ATDHRATEN TAT Areh AT, afiepwor, +7ct, uferor, gy fasm, freres geie,
&I, I T, @ ¥, FATTST Td SR, Frila—aHaR] e, AaTgiad o,
AT Ud RIS deerdr Ud T |
7. TIcg WeMeA— aoic &1 Haheu, gure M, faums den Srafee, e e, 3=
JMEITRT g7, oIwET Ud okaT qRIeqo |
8. SRaTRId a2 FRFvT— ScReficd Td =07 &) SraeRom, Yo O faem)), drien,
=TRY® TAT ARTRE T |
9. WRMTHI® FER— Hheu-Tg Td Ufhar, i o1 TH, H1 e IR SHS! b, AHER
T R |
10. yRINIf® faff— sraemRon vd we@, Rt faumE, o1, ueR, am, R gd gRe,
TR TfEHRT |
11. GATIH® T4 far wemee— a1, uafa vd &, edfes—aran, ufiey & faRiy v #
B R BT INTEH, faBRT TR B IAEROT: &7, 7w, fAdTd e &7 Ioiiifad, e
T4 AHIRNTS — ARG 0D Fwad, TRIRAS (6T &I HhedHT |
12. AP - AheIT U q8d, i T & Rigra, e fa— ek, srafagT v
AT |

AP YN U TH—2 HRA TN
1. AR TR BT A fadra— AR, 9i7el vd fafeer Srelis wema+ &l vqw@ faemary |
2. AP URAT— T AT, eare, GIfARyeT, THTSTaTS |
3. 9 WR WR IoIfih BRI eh— IIeUfd, Jem== , §EaRve, diEmvse afafor |
4. BT YA B AREAT— D17 ARIa1erd, HiEMvse AiRarerd, §3Ted Ud fa9rT a1 qern
T, &1 TS |
5. Bre— og e fauml, gemafae vd facd |
6. AP VIRI— IRIT YR, D1 TAT ST T, FE UG 15 SATeh JaT AN, eAleb bl
BT YFRTeToT |
7. AT TF— Y R UR Ao fReriRor, fifey s, g faer uRe, g, e wr
TR IS A |
8. TP & SUHH— UBTR, o ¥ag Yawe, R0 Ud THm |
9. T I W FA=a0— ¥ i, fac wamera @ |fidT, fFeae vd wererar el |
10. P U§ LRI T FRRT— Bl Ud dReAT TR G H Dol AT 1Y BRI
B AP |

11. XIS YRIRI— RTUTed, Jreg#A1, AEURYe, g |fed, Afearerd, fFaeme |

12.F51eT gemEA— YT vd wew, RTiSer, YRIoRd, B Gd gaver qoi faera el
&1, e a1 faer sifireswor qerm JmioT & & ford faRiy wrefend |

13, MR TET— GarId! X9 Ud TR AT 29, o817, bR Td FHT, R
[REZRIEIRSIRECI

14. B B TITET— SR S, G STomta & faR dd § AR a9l &
BT & T TRTRI, AR HedToT & BRI |

15 ARANI YR & YIRS Gga— JIoTiIad Ud Rl SRIuTedl & e e, TR 5
AMRIE Gd faRIvs, Uema AT, TR H SaaTird], ST @ Rieradl o1 Farer
ATHUT Qd Al IR, AR H TRIA D G |

33. AGRICULTURAL ENGINEERING
PAPER-I

(a) Thermodynamics and Heat Engines: concept of energy, temperature and heat
equations; laws of thermodynamics, pure substances and their properties; entropy;
Rankine, air standard otto, diesel and joule cycles; indicator diagrams.
(b) Farm Power: sources and status of power in India; farm power and agricultural
productivity relationship; construction and operation features of IC engines, various
systems of an IC engine viz carburetion, ignition, cooling, lubrication, valves and valve
timing; special features of Diesel engines; Tractors and their classification, power
transmission systems and devices, repair and maintenance; Tractor testing and tractor
economics; power tillers- their economics and suitability, energy in agriculture.
(c) Farm Machinery: design, construction, operation, repair and maintenance of tillage
tools, implements and equipment viz. Mould board and disk ploughs; hoe, harrow and
cultivator; seeding and planting machines; weeders, sprayers and dusters; harvesters,
threshers and combines; soil and crop factors influencing machine performance and
energy requirement; selection of farm machines, economics of agricultural
mechanization.
(d) Mass Transfer: thermal properties of materials, steady state and transient heat
conduction, natural and forced convection; boiling, condensation, thermal radiation
exchange; heat exchangers; heat and mass transfer analogy, Fick's laws of diffusion,
psychrometrics; analysis of heat and mass transfer processes; instrument and
measurement systems.
(e) Process and Food Engineering: protected cultivation- green house concept,
structures and instruments; unit operations in post harvest processing (cleaning, grading,
drying, size reduction, evaporation, pasteurization, distillation etc.); processing of cereals,
pulses, oilseeds, fruits & vegetables, animal feed, spices, dairy products, meat etc. design
of processing equipment and processing systems; Milking Machines.
(f) Storage and Handling: changes in stored products during storage; storage of food
grains and their products, perishables (vegetable fruits, dairy product, meat, eggs);
storage system- airtight ventilated, refrigerated, modified atmospheric and controlled
atmospheric storages; packaging; conveyors; design and management of storage and
handling systems.

AGRICULTURAL ENGINEERING
PAPER- I

(a) Fluid Mechanics: fluid properties, units and dimensions; surface tension and
capillarity, equation of continuity, Bernoulli equation, laminar and turbulent flow, steady and
unsteady flow, flow of fluids in pipes and open channels, design of open channels for non
erosive and non silting valocities, most economical cross section, measurement of
irrigation water and other water measuring devices viz. Weirs, notches, orifices and
flumes.
(b) Surveying and Levelling: linear measurements; survey methods and devices used;
principle of levelling; differential and profile levelling; contouring and characteristics of
contour lines; land levelling and grading; earth work estimation; earth moving
machineries.
(c) Soil and Water Conservation Engineering: forms of precipitation; hydrologic cycle;
point rainfall analysis, frequency analysis; agricultural watershed and its management;
water management in agri-horti-acquaculture system, mechanics of water and wind
erosion; Rational method of prediction of peak runoff; concept of unit hydrograph and
instantaneous hydrograph; factors affecting erosion and run off; water erosion control
measures- contour cultivation, strip cropping, terracing, including afforestation and
pastures; design of gully control structures- temporary and permanent; stream bank
erosion; flood routing, flood amelioration by upstream watershed management; wind
erosion control measures and sand dune stabilization.
(d) Pumps: design, construction and performance characteristics; selection, installation,
servicing and maintenance of different pumps (reciprocating, centrifugal, gear, turbine,
submersible, propeller, jet); hydraulic ram; renewable and non-renewable power sources
for pumping; solar pumps.
(e) Irrigation Engineering: water wealth and irrigation in India; soil water plant
relationship; basic soil physical properties influencing soil water relationship; forms and
occurrence of soil water; methods and devices for soil moisture measurement; water
requirement of crops; irrigation scheduling; irrigation methods viz flood, border, furrow,
sprinkler and drip irrigation, their hydraulics and design; concept of irrigation efficiencies;
water conveyance and control; design of canals, Lacey and Kennedy's theories.
(f) Drainage Engineering: drainage needs and its benefits; Darcy's Law, hydraulic
conductivity; drainage coefficient; drainage methods, surface drainage (drainage of flat
and sloping lands); design of open ditches their alignment and construction; designs and
layout of subsurface drains; depth and spacing of drains and drainage outlets; installation
of drains and drainage wells; drainage of salt affected areas.
(g) Rural Engineering: building materials and their properties; farmstead planning, factor
affecting location of farmstead; design of dairy barns, poultry housing, Planning and
Design of rural houses, farm roads, village drainage; waste disposal and sanitary
structures; cost estimates; rural electrification; integrated rural energy planning and
development.
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MRA H Afeal, Beremi iR A9 BAel o JHREr iR dred (Arere SiiF) urey
YrSs! TAT SATRAT & BIRYT TAT BN UGy YISl Tl JHRAT & Frizer & RigT= dres!
IR AT BT I P07 drsel a MM BT T ord g STafad AT Fa vd gaigars
TSI, YT Qd fehaT fAfey, JIgSifag# ! e ged & ATy Sa] [, GeH Sl iy |

TSI G STl & WUSR Uled AT IAT AR ST FRIF0N | IRA H e I a1
ST BT GGRTAT TSI TAT RIS R T AT SeaTa UTyoT fIaRor iR HHTE & JTa-r
TS MR YA | WTET SUTEHT T T+, DellRaA} IR WIS @ a8y S |

B geifrafeT

I 731

gus—a
1. T AT STeT RETVT : HET AT STel AREN BT & A Beld H UlhaT T1 YdhR 3R I8
HIRUT YT, JAYATE TAT TGS ATUETAT 3R ST A= ¥ werd & Sifad qr rfrifat
e U R4 IR ThTRT HRe0T, aaeiad (aforefed) sraRies, Fqeg a1y, A
TTST, A= YeRlell dIaR, dfedrg (23%), el qon urresTfed STaar enfie 2,
ATl A0 ARAAT— SRATAT T RIRM— I J1T WA S gadl A1ell (L),
STAYYTT TAT IT—RIFP, IeoeAd AN BT Af¥Heq BTH ATATd AT - FTdl qreral
®1 AfdHey, 916 FRIFT—a18 AN & AT, Td [T ygee—a=voT, JIofT
AT FTATITA-ITIHGAT TR &F BT T T S [q¥TS S AISH1, ST
TR T ardar wxeror, 4fy fasra—andad, W=+ 2 sraa+ &7 e A

Cont...



ATTa ferfor, 91y wera uHH—2ee] decl il ary Jfaxiel &1 Afdeu deIr ST
ga=, I (R0 Srferfea |
2. RIS BICTITH T X HIGH : WIS BT &) Hord faerydr, e ferd’, amen

e, TG, HS 3R Sd IcUTa, AN, URA & Fwad H THaTaTdfcrad] BT
8, Soll GeRIYVT, qTR (e e 3R gredTerd |

5. SMHROT: YOITERIAT YavrdT, FAMAT iR faves, SIRD], &b, 3 Ud Siaaeid dae,

% oY U, YA SUART, AT, JaT T a1 & oy B AR, Far Fdad—IRARNT
T YR AIT STWHA S 0T JAT VT, SWE B & IHR SWE B ARAT & Tl
RIgT=, FaT ST 1 A STANT & e & oY g2 AT 31y e &1 qebeild a7 egaved,
STTATA 3Tfe e STel faTSTepl, a1 T TSt i faeTd H STSSUH &l SUdNT |
oS-

3. RiarE aen Sefer (@A) RiaE & forw ofa & 9ra, oy RiaE aRarssmsn @ arer
T fSSgT—HaT Aadl AU &I dHTd —JATTLTAT qAT TR, JaT—Id—ITeYd
[, BAA BI S JULTTY, T TAT AT el & Horfaea yaIT &1 arern, =g
ST BT ATUA, A9 D A1EHF WO, LRI T AqqiAdl, Hars 1 gglrai—dde],
fogdmra den cuml, BfdaeE, fHarg wradrg iR ST6T fhad, e, wdl o
SErt, fATa ursudrsH, FeragR, e uRads wer 9 GS® UR B B Aamsi
1 fESTg qer fAHfor |

oIl B UTf, FH3iT B STl =T, 131 S IHR (SIgdel TAT A o) 3R ST
T il BT BT 3R URIeTor, Rl & YBR, T qAT AT, I JT fAhel H3i b
GFRATYAT, STl 1T el T8 @ IROT AT S q0T FHRATG, STeT (1ahTet 1 U fordii—Rifer qer
R g &1 ST [T, |ag, SUHds dT SEaeR Sd Mard giodl, Fae STd &7 gur
T STAFT, AellF 3R 3fedblell a6l &1 SgR, A den o e gonferi &1
Irefes / @ el a1 Riwns & forv Suanr—<reafer Riwng, diradn den sweifury & forg et
STel & AP W |
4. PP EFEG: BH URTSH, BH 899, U, SA YHRT, FH—I[E, @R 6, A
TAT SURBR WA B AU = &1 =g+, forsT  fFHior, @rem=ii, 9o 9er @R & fag
HSRUT AN, 18T TAT B Fed! & oy f$re R fFmiv, uey wgfaror & forg
AYEAY, W TS, Ulell B19% T 3S 8184, AT § YANT & S+ aTell AT a1
o |rEfl, fowmR, S, UeeR, eTsel, ddic e SR S5 JUrH, ST ATYf, SToffidrd
AT TSl Ya=T gghdr |

S
U9 932
Qre—h
1. B UraR T A Y G iR gH@T & B Uk & Hid—doid d Seldag!
i3, TATTAD], ARS T8 SOl Bl HET 3R BRIYUMC! AdARS T84 SOl & oy
e, Usaetd, e, Iderd oI =T yomed), = UeR & ddex d TR feeelRk uTaR
STAAR, ATSTS F18d, UIaR ShH—3I1h TAT Dgldl RRed Ureifie aer fgdias Jars & fag |
I AR BT STl Rl I, YT RIgTR goTTs, HcRIgor Tl PRIE—T8TS SUeh=vr il
JISTR, UTGY HRET0T I fergehra Il Uahivie, e dels, ARTT TN Hralg SUDHRUT, Fi—HfdT =i
A R FRARI—ugfl T T STidher MG 3ifth #H—wei= RiveH anrar oo S
qifant @ forg Sueor, W15 Td TRT, HfY 7RI a7 ITaT o geTTs |
2. BN Hot: BT T2l F1af T2 R FAET BT Holl SToxd, B FFIAI & forg fasredt #1
AIC| BT G4, ITETSTUH, GRET TAT T—I@TE, VR (THS TAT BIcalecd) ga- qol aRIeg
Tt 3R B # ITHT IUAN, MW SR & yETAd Tl gfdgd UraR Iered & forg
IRINIRT BT ARATHROT Holl <& Ffeb T ¥era ot el BT $e, HfY Tor B ST srguamit
% forg fasTett 1 faaRor |

gus—y9

HIAD AP 3R TAHDN |
gefa fagme
-T2

1. BIRHT Ak BIRMHT At o1 FfAfET, b=l 3R oha! HIRIHN—FRAHED 3R
RIREATHS qRIfBT, mmﬂawﬁw(ﬁﬁmﬁﬁ) aer farfeeral @t AR
R BRI/ PIHT Ao, f3reetl SIATTHT T Ml 1A, BIRIdT 3 Tahi (8Rdetasm,
IABOHTG, $3TR, ASARIH, IJAHH, TATADBR, TRIATFAM BRSITHAN) B A@T MR
BT, Bwb, Di-ad, Dad] T AMHS, PRCT Td Y[FAARIM, BIRTHT Hba iR DI
e, Havd URHAT (S—1 WIS 37f), TR iR SR, favreH, ST ad &1
ATV SR, YORIFT H HATHD R HAAAHSD [ATHIATG TAT IABT Hewd, TGS, gl
AT F—TORIAT BT AT, FIER IR 72A |
2. IgaRa, anfdgs Sifdes sk fawm: srgaRe &1 fAem iR 9 T9m gmfdaa
ARV (HefIhedl) URATIHS ATTARIP! TAT T8RP, ATl dl A Hg—anoas
AR (AR YHT BI SaER) |ied S AFfeEer @ faftRl, foir qorgm e o
gl gemfa, fofiT feiRer &R fofr fave &1 anfdas R, SwaRady (Sig Imaf® iR
3ATIVT 3TTEIR) BIRTHTET TR Ud BIRTBIE ST (AR dearar &1 smgafre! |fed) ur®
TAT YIS IRGSHT, Farelds 3Tl 3R YICHT D HET TAT HYATT, AR He AR S
rfireafad 1 e, agoi o |
g faera—gHToT, fhafafer dem RigTw, Ig4a a fa@rT H STROTA0T0 BT HfHaT |
3. UTEY Yo+, Sig WeNfra o Sia |ilkerad: ured goi=i=1 @) fafdrif—amuaer, o 3iiR Hahor
(eTTaret!, UiTd THaRvT, A2 =3, @T0d Ygid) |

R T AT FHR 3T JoI, UG YST H AT BT SUANT, JeATaE AT
TIARIS SIARI—SI 3aRT B AT T URSI %, UTey ol H 3Nfvqe g b1
e vd ST |
A faerer e faeRor Juries () Aridmdr qRIevr, (Sre—uRiervr, <1 wiefor g Hre—ait
TR1eT0T), TTRIAT eI fIaRoT (A, fEudl ofR @rl dcH) arawe aoT FHrsr |
4. TR f3pa1 RIS o Wi NI STl A, =T T qoIr ST SIfTHH, Wi
AT |

BT HIATU—FHTeT ITATID TATHATY, BIe—hRBIRTeH Ud Hrd+ urerd foraH
M & F—U1d (THTeT 2qa) AT 3, AT 4 3R dA =T, w99+ (fhvas |fzd sargeidr
3R TSI — Selag AT & iR radiaxell, BRBIReTeH, FARMEReN g aer
TSN HIIHT, ATSSro RGO U ATggIoie SuTge, fdhvd, Wefdhvd, SHoii—iaRor qer
Soli—ReToT, fgeiia SUTI=aSli &7 #edd, UhrRIRal & ©U § avie (iRefsge auie e
UTEUqUids) SIETHIIT Tl G, GRIARYT, S, iy IarRi—S+a! JarIe uafd, $iY
IRTET 3 D! HBT R YA, g Fhd, Iig Tl ufiae IRRIBAT a9 (@, 57,
ST, O1q), Bl Ud dio1 IRR fharfaer disil @1 ugfi, {SRor T2 S@1 AGRY, B B
qh-TI—S DT 30T TR qAT AT |
5. IRRIRIRET e urey et IRReIfS $RS, TR @) ey iR e, ey
JIHHYT, SGATSE @I SfAERVN, UIRGS 3R IdhT ARV, UGNV 3R IFBT [RIF0
(wrgerfafsyem afzq) |

IR & d91 & YHU—dTRIUY, AT dAT AEISTd il | Hdhera= Ui,
IR AT XS SIegd | Sla—fafderdr | S fafderdr, g sifeR) den difte wwaer

3. BT AATE SONTINT: HEA! Bl STGRR IR iR SHET &3, BV IAmai iR IRl
Eg s'Trﬁﬁ?Iﬁ“r[ O, T JaTeli—h IRl di SUIATal & AhTs, YRS, MHR, <A,
EIHROT AIG0T, h / FFofeliaxor, ared, fheesd, ueiias don daea—amdl |9e &
SYPNT |
T T THATed, aTec] eI, ST ST TIT 2R 3TUeg

TG AT ST IATGI DT HHTTTA—HARDHROT, DHIH JIFHRYT, TTRRIHRYT, FHTHIBRT,
W AT AR YH, ARIT T, AEADMH, TR AT HGvS T Ay Al I
STINT—ATdd B AT, AT BT AHR, T DI Wls, UIGY AR TAT BHIRIR Foo |

4$ﬁsﬁﬁﬁaﬁwﬁmwww‘\f@ﬂ§mﬁ TG AT TAT IS ATO—

faedl, gaefe, arfer, slgqoluu SHBTI—A(BC—IAFHAD TAN Fgact Jonferdl, S et
PR AT P SN Uehe FRIF0T # ASHIUNERI &1 SuanT, o, yarg, fagfa, ad,
Joi—omer], wfidd, <ard, fafd den ammE & fou, "9 ugfodll, drege—uReEd,
§7Yc /3M3cye fearsyd, Wgdd URIRIT gfre, HAR) fearsas, s fives, URRR
PI—ars o fied, BN SRR H Hafafer gars are fAfrder, YR FUrReT qein JHl
faeryor, SIS dor STa5ed Ferdd AT |

ERLSIGREE IR
U931

1. gewoifaent d urey AT fasm=: fawy, Shar] v wifoas—wdvadr Ud S, HHAvT &l §H
Ui, ey UlcRel a9, S, Sen, ffhe aur 9y vd gar vd Sl § gy hEer §
FeAN AN & JTIANT |

fOuToaTY, SNATURH, ATSHITATSHT, dwadh! qeiT GG AT §RT 81 dTel Y9 Urey 3T,
A0 AT T UfRIE / UfeRetr @ fAfery, qRofifaar &1 w1i¥ia ik =1 & Surg | wah
A |
2. v Sardt, waw, araTETEe, TRSTHISe—AREHT iR S99 & fAamTHd Tge], wRd H
fe R+ T fIaRoT &iR S8 ffes Feca &1 A= |
3. QUGS : SMIGAaISt : gd SHgAarsil B STqeROM, SFgadrol Bl aiieor AR faary,
DS, BTNl 3R Cllel & I e, TXal 9 O, ATgdelithioideid,
J=IfeCeIST T BTSeliel B AR g |

JmgadTet (GformaH): afifa), TRR, yor fagm, u=wT] fasm &R Sfa g |
éucgqs‘ﬁf?riq[ % TIATHROT DI AR gonferai &1 JerTcedd f9avvT, gadrot Bl & ALTAT—
HAIIGHl, X, Sewl  (FEmN), ], orgfE, ?{Cb‘rﬁw AT,
eI, Tl (GTRY), TRARITUFSURTY, qaf~rRyl, Wreldl, Bfd U, HagRidcH],
SR (FARTS), e () T (), R (RISR), Masteed | G o S
R, I fgciiae gy, W3 ofR W—4 Uil &7 IR |

R 3R A1ET JTPIEHE BT URTEH, WRET0T, fAvad, Yory—gad! gReaEs iR o |
Yo7 IRGE BT G0 | FG—YOIT, JATST, TR fISH & ST |
4. 9TSY Y[ AT SIE: e U &7 I, I TRl IqAId & g | @Tel, a7, e,
AT, Ug gered, S, waruet (el usTerl), SRR, SR ddws, |, MR e
ST & Ardl & v H Ui |

JHIPHRI TR AT | SII— R P ash—d1¥aeh qTu |

LGICEREEIR]
TTT—TT—1

1. WA ERE: daied Rigrd, sEeeT sififadar Rigrd, s o’ wHieRor (@ret
JAIEA) T el ] RN, Uhdl (a1 dTad 3 HUT, FdicH GG, BTggior IRATY] a’iT
Her | T 3R ST Fefl by MR |
2. I SITER: ST STae, AT AMDT & Teeror, S AT Bl Rerar o
YATAT PR dTel BRYI, STTidh $Hofl, dMgaR dh, As—AToTd e qAT sHD AH
JFfreteToT | Mﬁﬁmﬁwamﬁ%ﬁ@lﬁﬁwaa RIgT=, 31T a2
TG Broll B ATEROM | 379] PHeTdh RIGTT (TAATTST TFh), FHGFelId A3 H AT
H2+,H2Is NC2, NO, CO, HF, CN, CH, BeH2 @211 CO2A |TSiT 37Taw T2IT 317] detdh fagT=il
D1 T, T DI, AT ATH TAT T~ THITS |
3. SN 3@ (Hifers¥ee): SNl & UK, IcRIherd BV & ReRid &1 oW, e ugfa
T e ol (Shearinithe qE) e Baldl, Siied ARaI3I doI YfFe Fd P WE
Ieor, URHAY JAST & 7, 977 BT M, fobveet gRT gai— e, Ftiot 9fhr (geidgferd
RT) G IgUTd e, forfRfdT srgemst srgurd Jedi & amde | NaCL,ZnS, CsCL,
CaF2,Cdlz T ¥eTgel @ ¥ | forveal # arquidr, wersfdharidie qen arrersfaarfes
QIY, YT QIY, G aTcTd, 5d Xal BT TR eI |
4. T oM IRCfAd AT BV AR BT AHIBROT, ARI-IAVH URARS fhar, At a1
SAIpROT AT hifcle TeHl, Havddel BT Tfd fdoRvl, RIS Hog, TlaR R Hog dol
e |
5. SHNIAS! T FIRFSHT FHNTADB: SIS TGh, ARy AR UshH B, HEAT AT
IR SHotl, HENTfIDT &7 U frem, e o= fasar o &ri den fafi= yeR & usmhar §
N ST, dANIART, A= TspH! H o1l vd Yared] gRaci iR Ia! a9 uR FHRaT |

SHANTIID! BT TERT F1: TSI Ueh 37aRell Bord & wd H fAfi= wspai # dgidl
qRacH, TgIdi— IehATRICT T SahAvTRId], Gad ol Hherd, ARIERl &I ATEUsS, A
Rerie qerm SsTfaat TRRN & e e, S=A¢ ST U9 T SSRTfaa! &7 R (99 |

[EH AT A JRATY: fAfET Ty qor fAfed fuTe wetd, Selagii~a, goil qoi $H-dh
TS e e SsATfiras! 1R, et A rfifehanail # St | |
6. UTTeIT AT T faerd: g uaTeil # uravel AR, FeTiad—del R FHIBRYT, T areit
& forq graven oiRw, fgame) ugfi 3 urawen AWy, o1ifie fsmfi ga—Swaar don R
ZpTIIe faeTa T, 3T AR JIRTT, ITHT Hed oI [FeIiRoT, R SRS Bl 3R
IR FARIiRoT |
7. TAgI ORI: vae g srvacal &1 SaT1s govd NgTw, A= A qeim e ored! &
forg SaTs gt W form |

Ao AT, ATsdl Adl, SadcibHbe YIS, Aol & STHTH BT A0 3R ST
STIIRANT, $E et AT et | Selasrs TR Ueh, RIS W e, arel g 3 <, faega
IR Tcd, 3TfcIfaa, dgd faRelyor dabiId areclAfd, TeRUTHI, TARIFR, Tdhh—dieerifd,

I IUITHB Foiders AR SD SUANT |
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8. HTA® FerTicrast: STffshar a= @l Arvsar WR iR, 3=, ver, faedia qer oriflre sife @

qAT TNOT YOTH—UTSY (Te) B BETT BT JHTd— AT Tl ST, U, ST, 91g /919 o

sfffsharell & fou /e iR AHIGE TR AHIGRYI, SGhH, THIRR, HANT AT 3l
arfaferamatt & o= FHfievT, TR ReRid TR 19 3R 319 BT YHTd | i—Tell 3R Retavier ygf
EIRT g AMTHITSIT BT 3FeT | e R HAHHT faer g |

9. YT AR UHT3T T ra2nyor, fafi=T 71f gRT SR 31a=ei &7 31adm, gTssioi 3R
TSIl & Hed YTl IATIA AT IR qareHl afey |

10. TSIT RECAT T SSREAT: o1 fRNYHT TR AT R fAera=t 1 rferemyor, rfereyor
THATT YTl TRIR oI dISel SfARNYor X1, g el &l (eiRor, fRAwan SaRel w®
rfAfehaT & SrfAereror oiik fehamfafer |

11. NI—IIHEF TR e T 7 e1q 3ma= qern ARy & IR e 79+ (anfoas foar
fafe), smg=rmr, wreRifR—dres |, drow ||, Frseiom fhaies, sifRie T siued Wi,
SATSCIShTH AT BRI H ST JfHeT |

129999 ARA: (B) soldgi-e =T, w0 o1 dha | onde gl &1 aRkem,
ST e RIgT, fheed Bics Rigrd ik SEH HeileE, o1g ddhd & e aeil
SR WICH DI ARAT H RGBT STUANT |

(@) FE=al ARl # STSAMRSA (FHTaaddn), FH-ad! ARTHT BT AMSIUITHT AHSHROT, 4 TAqT
6 ARSI aTel Tdgall BT A AR, fhele g¥Ta T g1 SHdgdl, TRI—U4Td 3R SHS
Rigr, 9t Fdell Wael # UfReIafsa rfshamsll & JerTfiad!, Al &I araTiia! JoIT
FeTicrenT R |

1) Ao HIEIT BT ALY TAT STd] ARaT, Blaifdielc VI, it SESgs ool
Hed ARgrTe A |

(&) WHeH YoIell & Hqpd, Hed Mt Al § AT, FIEAT TAT 98 YeAdhig el
AT FAICISIIND Hegel, TGN AW, ATfdasied AT fffham, fFraer srfafsag,
TATE! 3TU] 3R IhT ALV, HeeT—HTd AT AT Hed URATY] T8 dTel AT |

13. U AP A<l $T AFTY A O1ES 3iR UacIIgs: Jradhvvl, ATaRIaxul STy,
DI TAT FCHT YU, TTg S Aqga |

14. foTat faema® : <9 NH3, HF, SO2 @2 H2S04 # aififard, faemads e sraemom a5t
AHAT, (STl f[AeTRID! BT FH-I ATSe, HB Iod IF A, FTARNIGRIRS RIS T

R US|

LGIREREEIC]
URH ya—2

1. faenfie WeHae® g7 WHfcahdr, Ui WHfeHdr, TgelH, Toleid, Srlard, ddgeld
Hedd, RaeA |
2. (@) rfafrar fhaTfaft: Serervll gRT Brfe rfafoanit & forarfafdrat & sreaas @ |
fafer (i gd IR—1fire SI9) AARRTShT BT SUATT, HIa—3iaR YT, Fedac oo, f3ifaw
AR, AR BES IAfharel @ ol STIUH—RW@TeE) Fhrl ravey d Aedadi,
Wferarer S, srfwfehaaii &1 SsATfast fi=eT qerm fid fr=or |
() sifuferareiiar Femadit: SHatfaa T SEiaH STI=l, HTaf-ra=l, Jaa qerd! (B ASdHa)
HIETHT, SIS AT TAT ATGSHT BT ST, SaTfAfa, Rerar a«r sifafesar |
() ufeerma= rfaforam % SNI, SN2, SNi, SNI, SN2, SNi @1 SRNI fomar faferi, ufcraeh w9g
RN, UTERId, TR, PRI, $Sid Ok egTsided AIfTel Afed wHfes Afel o
golaR It T —fFerdifthicres Tf¥fshaTy |
(1) facia= sfAfshad : E1, E2 T2 E1cb forarfafert, Sorew qer 8w+ E2 srfafharet # faw

falaN

fa=ama, arsRiferfess syn fada—gRice urgRifaRis | i qem &1y el |

(8) Hdpa AMfhard: C-C dam C=C & U Soiagifbfeld Hhad, C=0, C-N & forg
STt el Harer, Tgl AfAfth=T qoIT H1aifred |

@) g ATeea—reas, 8ead, Jo0, TR—AferR, haR®!, Wsd, Joki, B,
T AT qR-R—RATS T A= |

3R AffHaT (Pericyclic reactions): affaeor 3k Iarervl, qeas—alwmaT fm—
g deTd AAHATT—ATgFATgSINT AfATHATT (2442 AT 4+2) T REwTeifve RBve (1,
3,3,3TAT1, 5) FMO SUTHA |

4. T fasme aer ittt P fhafaf: vesial WEeT (SRRACS Uesd |e++ |Afea),
T AU SIBAA, URIGH, Ao, IS, Femee, aeh—{hemR, Dol aer
BA—Raex AfAfHaTd, ¥eid, Iwolig a2r URTATST e+, fheR SSTel HTeTToT, IhRTT HeTyuT,
fIeR—ATITRRD], HSHIR, NHR—TTSHT T NBRHARD] ATy |

5. AP UOTCH: () IgADT P WD TR G81d fdea 3R a5 SHEFIRISG TR,

frsprad (S9deR), FUS® (HRIR), ATEATAT (I8R) 74T U, &q gardf &1 fadrs ok
fystor—ara ugrelf den odl &1 fAsTo—vead aur Ga—RIg aen Swaw, Rfewsr e
g1 & a9 TRE T RIS IURDR, TR BT AT I—FaT T oG (9a (Hefe)—
TREAHRT TAT R[ATH TREATHRT TG TAT THFIIET YaTe Bl Hdhou-—ord uareif &l
qRaEd |

()| IARCT: 3TuTfdds faaRoT [oi—faaRer &1 v der g fFram—geH e sfavor
TOTIh—GHT JROT & fhed TIT TR A, AR 37a, 3Muferes arsqefierdr, fifes
JITHE, I & Wic TAT Haford W, il BT [ATH AT BT Aidheld, Ga—aaararavel,
Fepyo—RIgI<T T Fa8R, IF—3TaRIUT W Bl AAHedT b, ITEIPRVI, FATZDHRY,
fOREolTan T, IURHN T Mo |

(1) ™I RO =T, AU ST ATADd], [ORGT A8 BT ARV, Fad qAT Yoited
a8 / SR OTidh— TRiee F&RI—VAGACTe! oIl yvTaeiierdr, fgursy aiiR @ret 9o <gd
ST AR & Ifeeu & foTg TSIy Ui, ST AT HaT JFARVT & d1d AT, T
@afemn)  dqem Heed  adiE W IR, Udbd  dUT  d9gd YWl arsdd,
fafpo—p—dlccoie 99, ISidar 9l J@UINGA-Hgl & ddg SR W
JMHAT—HR IS |

gure—g
(&) T GUGHROT UHATG: AT geraax ol Afham—ama+—fafem, R, selag! Sraferfi,
IpH (FAURId) TRRRYT, W1 RIa a0 o f3reel (Fraed) ufhard, smorfdss smaad, arfa
ifad (GoR ffeden) avat fAmyor |
() ufshar SURR AfHE: a1RPT (39d) 3ifidend (FSSs &) & HT &I yvifad B
qrel HRB, AN T AR, o aifedmll &1 sfiaed—seatR, s qem Md T
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