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INFORMATION REGARDING ENTRANCE TESTS 
 
GUIDELINES FOR CANDIDATES APPEARING FOR ENTRANCE TESTS  
 
Common Instructions for all Entrance Tests 
 

 A three digit "CODE" is mentioned on the Question-Booklet. The candidate must fill this three digit code in the 
OMR Response sheet in the space provided for this purpose in figures and by shading circles. 

 On the OMR Response Sheet fill the Roll Number by shading circles. Also write Roll Number in figures and 
words at the appropriate space provided. 

 Ensure that Question-Booklet is complete and contains questions in proper sequence. In case of any 
discrepancy, inform the Centre Superintendent before attempting any question. 

 (a) There are four options (A), (B), (C) and (D) specified against each question. Out of these only one is correct. 

 (b) In the OMR Sheet provided, there are four circles against each question marked (A), (B), (C) and (D). 

 (c) One and only one of the four circles is to be shaded by the candidate for marking the correct response. 
Shading of more than one circle/bubble will be treated as wrong answer. 

 (d) Candidate should shade the circle carefully and it should not touch other circles. 

 Candidate must sign only in the space provided for the purpose. 

 Rough work should only be done on the sheets provided at the end of the booklet. 

 Carrying and use of manual/electronic calculators, pages, Bluetooth and mobile/cellular phones is strictly 
prohibited inside the Examination Hall. 

 If a candidate makes any identification mark or writes his/her Roll No. on the Question-Booklet/OMR 
Response Sheet (Except in the space provided for it), his/her OMR Response Sheet will be cancelled. 

 OMR Response Sheet is not to be folded or mutilated. 

 At the end of the test, only OMR sheet should be handed over to the Deputy Superintendent. 

 At the space provided (at bottom) on OMR sheet, the number of un-attempted questions should be written. 

 Any indiscipline will lead to the cancellation of candidature and the decision of the Centre Superintendent will 
be final. 

 Candidates seeking admission shall be required to fill the online Application-cum-Admission Form by the 
stipulated date.  

 Eligibility of the candidate will not be determined at the time of entrance test. It will be determined at the 
time of counseling/ interview. Therefore, a candidate may appear in entrance test at his/ her own risk. The 
candidates are strictly advised to check their eligibility criteria mentioned in Handbook of Information.  

 The Candidate seeking admission under particular reserved category should clearly mention his / her category 
in application form at an appropriate place of the application. He/she must bring claimed category 
certificate(s) as per the format & authority as available in Punjabi University Handbook of Information at the 
time of interview otherwise the candidate's claim will be forfeited. 

 Candidates will be able to print the Admit Card online as per the schedule notified at website 
www.pupadmissions.ac.in. In case of any problem, you can collect Admit Card from the Centralized 
Admission Cell one day before the date of entrance test (For updates regularly visit at 
www.pupadmissions.ac.in). 

 Application fee is non-refundable and non-transferable. 

 If a candidate fails to appear in the examination for any reason, whatsoever, or if his/her application is 
rejected on any ground including his/her ineligibility to appear in the examination or late receipt of 
application, the examination fee shall not be refunded. 

 There shall be no re-evaluation of the answer books of the Entrance Test. 

 The candidate shall use only Black/Blue ink Ball / Gel pen to shade the entire circle. Use of Fluorescent marker 
pens, lead pencils etc. or pens of ink other than black /blue is not allowed. Use of rubber, blade or any 
material to erase or cut the response is not allowed. Marking/shading the response sheet at other than 
prescribed places shall lead to the cancellation of the result. 
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 Candidates whose result of the qualifying examination has not been declared by the last date of submitting 
the application form may appear in the entrance test at their own risk. The results of such candidates must be 
available before the counseling, failing which their candidature will stand cancelled. 

  There shall be no negative marking in the evaluation of objective (multiple choices)questions. 

   There will be only one test centre i.e. Punjabi University, Patiala. 

   Incomplete forms and those received after the prescribed date will not be considered under any 
circumstances. Roll numbers to such candidates shall not be issued and no correspondence/ inquiry in this 
regard shall be entertained 

   In the event of equal marks scored by the candidates in entrance test, the candidate with higher marks in the 
qualifying examination will be given preference. In case of parity even at this stage, a candidate older in age 
shall be given preference. 

  The admission of NRI candidates will be made on the basis of academic merit of the qualifying examination. 
No entrance test is required for these candidates. However, they will have to submit the admission form by 
the due date with requisite application fee. 

   The result of the Entrance Test will be made available at the website www.pupadmissions.ac.in. 
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OMR SHEET 
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1.     M. TECH.  (CSE)  ENTRANCE TEST (Department of Computer Science) 
 

Courses Seats Departments/Colleges 

M. Tech. CSE (Regular 2 years) 45 Department of  Computer Science  

M. Tech. CSE (Regular 2 years) 40 Punjabi University Regional Centre for Information 
Technology and Management, Mohali. 

 
 

SYLLABUS FOR ENTRANCE TEST  
 

PLEASE REFER TO THE SYLLABUS MENTIONED IN THE M.TECH (CE -COMPUTER 
ENGG.) OF DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING, PUNJABI UNIVERSITY, 

PATIALA. 
 

 
General Instructions for Admission to M.Tech.  

 
1. Admission to M.Tech. Course for University Campus, Patiala shall be based on the merit of candidates determined by the result 

of Entrance Test to be conducted by the Punjabi University, Patiala. The qualifying marks for M. Tech 2018 Entrance 
Examination shall be 30% (25% for SC/ST candidates) 

 
2. The use of log tables and calculators is not allowed. 
 
3.  There will be only one question paper consisting of 100 questions. Duration will be of 90 minutes. 
 

4.   Candidates seeking admission on the basis of GATE Score for M.Tech Course need not appear in the Entrance Test.  Such 

candidates, however, are required to register Online and fill the Application Form Online like other students (pay fee as 
applicable). These students should print out their application form and directly appear for the interview / counseling as per 
schedule given in Handbook of information. If a student has cleared GATE and want to appear in Entrance Test, this is his/her 
own decision.  See also the General Instructions for Entrance Tests given at page no. 187 
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2. M. TECH.  (Computer Engg., ECE, ME, CIVIL) ENTRANCE TEST ENGINEERING DEPARTMENTS 
 

Courses Seats Departments/Colleges 

M. Tech. Computer Engg., ECE, ME (Regular 2 
years) 

60 each Departments of CSE, ECE, & ME 

M. Tech. Computer Engg., ECE, ME (Part Time 3 
years) 

60 each Departments of CSE, ECE, & ME 

M.Tech. Civil Engg. (Regular 2 years)   25  Department of Civil Engg. 

 
General Instructions for Admission to M.Tech. (ECE, CE, ME, CIVIL) 
 

1.  Admission to M. Tech. course shall be based on the merit of candidates determined by the result of Entrance Test to be 
conducted by the Punjabi University, Patiala. The qualifying marks for M. Tech 2018 Entrance Examination shall be 30% 
(25% for SC/ST and Physical handicapped candidates) (Note:- Ist preference will be given to GATE qualified candidates 
according to their merit in GATE examination). 

2.  The use of log tables and calculators is not allowed. 
3.  There will be 100 multiple choice questions, each carrying one mark. Duration will be of 90 minutes. See also the General 

Instructions for Entrance Tests given at page no. 187 

 
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING, PUNJABI UNIVERSITY, PATIALA 

SYLLABUS FOR ENTRANCE TEST OF M.TECH. (COMPUTER ENGINEERING)  

NOTE: 
1. The syllabus of M.Tech entrance test will consist of four sections – A, B, C and D. 
2. The examiner is required to set the questions equally distributed from each section. 

SECTION A 

Digital Electronics and Computer Architecture: RS, JK, D and T flip-flops circuits and their conversions, Serial and parallel counters 
and registers, Universal shift registers, counter and shift register ICs; Logic families and digital ICs: multiplexer, de-multiplexers, 
decoder; Number Systems and Codes; Logic gates and Boolean Algebra, Simplification of Boolean functions using algebraic and 
Karnaugh map methods; Half adder, Full adder, Half subtractor, full subtractor circuits, Multiplication operation and ALU; Memory 
organization. Computer Organization and Architecture: Machine instructions and addressing modes, ALU and data-paths, CPU 
control design, Memory interface, I/O interface (Interrupt and DMA mode), Instruction pipelining, cache and main memory, 
Secondary storage. 
Software Engineering: Software Process and models: waterfall model, incremental process models, evolutionary process models; 
Requirement engineering: requirement elicitation, SRS characteristics and components; Planning: cost estimation models 
(COCOMO model), project scheduling, team structure, configuration management plans, quality assurance plans, risk 
management; Design: function-oriented design (modular design, coupling and cohesion), object-oriented design (classes, objects, 
inheritance and polymorphism); Coding: top-down and bottom-up programming practices, structured programming;; Testing: 
functional and structured testing techniques. 

SECTION B 
Objected Oriented Programming using C++: Data types, tokens, operators, arrays, control structures, Classes and objects, 
Functions, Prototyping, Parameter passing, Constructors and Destructors, Operator overloading and types of operator 
overloading; Inheritance, virtual functions and polymorphism; I/O operations and files. 
Data Structures: Abstract data types, Linear list- singly linked list implementation, insertion, deletion and searching operations on 
linear list, Stacks- operations, array and linked representations, stack application- infix to postfix conversion, postfix expression 
evaluation, recursion implementation, Queues- operations, array and linked representations; Sorting- selection sort, bubble sort, 
insertion sort, quick sort, merge sort; Searching-linear and binary search methods. 

SECTION C 

Theory of Computation and Compiler Design: Sets, Relations and functions, Finite and infinite sets, Alphabets and languages; 
Deterministic Finite Automata, Non Deterministic Finite Automata, Moore and Mealy Machine; Chomsky Classification of 
Languages; Regular expressions, Pumping lemma for regular languages; Context free grammars, Normal forms for context free 
grammars, Chomsky Normal Form, Greibach Normal Form; Pushdown Automata, Turing Machines. Compiler Design: Lexical 
Analysis, Specification of Tokens; Parsing- Top Down parsing, Recursive Descent Parsing, Predictive Parsing, Bottom-up parsing, 
Shift Reduce Parsing, Operator Precedence Parsing, LR Parsers; Intermediate languages, Code Generation, Code Optimization, 
Peephole Optimization, Optimization of basic blocks, Runtime Environments.  
Database Management System: Database system architecture, Data Independence, E-R model, Database implementation 
Models; SQL: DDL, DML, DCL; Database Integrity, Normalization: 1NF, 2NF, 3NF, BCNF, 4NF, 5NF; Transaction Concepts, 
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Concurrency Control: Locking Methods, Timestamping Methods, Optimistic Methods for Concurrency Control; Backup and 
Recovery Techniques: Types of Database Failures, Types of Database Recovery, Recovery Techniques: Deferred Update, 
Immediate Update, Shadow Paging, Checkpoints, Buffer Management. 

SECTION D 

Computer Networks: History & development of computer networks, network topologies, ISO reference model; Transmission 
media, analog transmission, digital transmission, switching multiplexing, FDM, TDM; Aloha Protocols, LAN Ethernet, token ring, 
FDDI, and data link layer; Network layer: Routing algorithms, Congestion Control algorithms, multicast and mobile routing; 
Bridges, Switches, Repeaters and Routers; Connection Management, Flow control and buffering; DNS, SNMP, MAIL, WWW, and 
FTP; Use of TCP/IP Protocol. 
Operating Systems: Goals of an OS, Types of Operating Systems, Operating system Components and Services; Process 
Management: Process Concept, Process Scheduling, Operations, Co-operating Processes, Inter-Process Communication; Threads: 
Thread Structure, Types of Threads: User Level, Kernel level and Hybrid Threads; CPU Scheduling: Basic Concepts, Scheduling 
Criteria, Scheduling Algorithms, Algorithm Evaluation; Process Synchronization: The Critical Section Problem, Synchronization 
Hardware, Semaphores, Classical Problems of Synchronization, Critical Regions and Monitors; Deadlocks: Deadlock 
Characterization, Deadlock Prevention, Deadlock Avoidance, Deadlock Detection and Recovery; Memory Management: Swapping, 
Contiguous Memory Allocation Schemes, Paging, Segmentation, Segmentation with Paging; Virtual Memory: Demand Paging, Page 
Replacement, Page Replacement Algorithms, Allocation of Frames, Thrashing; File System Implementation: File System Structure, 
Allocation Methods, Free Space Management, Directory Implementation. 

  

ENTRANCE TEST SYLLABUS FOR M.TECH (ELECTRONICS AND COMMUNICATION ENGINEERING) 
  
1.  Electronic Devices and Circuits: Semiconductor Physics, Hall effect, PN junction, Different types of diodes and their 

characteristics, Applications of diode as rectifier, clipper clamper etc, Bipolar Junction transistor, Transistor biasing and 
stabilization, Small Signal analysis, Field effect transistors, Multistage Amplifiers, Power amplifiers, Feedback amplifiers, 
Tuned Voltage Amplifiers, Sinusoidal Oscillators, Operational Amplifier and their applications. 

 2.  Network Theory: Graph Theory: Matrices associated with Graph Theory, Solution of network equations using Graph 
Theory, Kirchhoff’s laws, Mesh and Nodal Analysis. Network theorems: Superposition, Thevenin’s, Norton’s, Maximum 
Power Transfer and Reciprocity Theorem, Star-Delta transformation, Time domain analysis of simple RLC circuits. Laplace 
transforms and frequency domain analysis of RLC circuits using Laplace Transform, Parameters of 2- port network, driving 
point and transfer functions. 

 3.  Digital Circuits: Boolean algebra, K-Map, Minimization of Boolean functions, logic gates, Logic families, and 
Combinational circuits: Arithmetic circuits, Code Converters, Multiplexers, Demultiplexers and Decoders. Sequential 
circuits: Latches and Flip-Flops, Counters and Shift-Registers, ADCs and DACs. Semiconductor Memories. 

 4.  Microprocessors: Architecture of 8085 and 8086 Microprocessors, Their instruction set and Assembly language 
programming, Interrupts, Interfacing for memory and I/O devices. 

 5.  Electromagnetic   Theory:   Vector   Algebra,   Gauss  Divergence Theorem, Stoke’s Theorem,   Laplace’s   and   Piossons’s   
equations,  Boundary   conditions and   their solutions, Maxwell’s equations, Wave propagation in guided media and 
waveguides, Mode theory. Transmission line theory, standing waves, matching applications. 

 6.  Electronic Measurements and Instrumentation: Standards and Error analysis; Measurements of basic electrical 
quantities and parameters; Electronic measuring instruments and their principles of working: analog and digital, 
instruments their characteristics and applications. Different bridges and their applications, Transducers; Electronic 
measurements of non electrical quantities like temperature, pressure, humidity etc. 

 7.  Control Systems:   Block   diagram   description and reduction, Properties of systems: linearity, time-invariance, stability, 
causality. Open loop and closed loop systems. Properties of linear time- invariance (LTI) systems-transfer function, 
impulse response, poles, zeros, their significance, and stability analysis of these systems. Signal flow graphs and their use 
in determining transfer functions of systems; transient and steady state analysis of 1st and 2nd order LTI system 
subjected to standard inputs, frequency response, Root locus analysis, Routh Hurwitz criterion, Bode and Nyquist plots,: 
lead and lag compensations, Elements of Propotional, integral, Derivative control and PID control. 

 8.  Communication Systems: Information theory and coding, Analog and Digital modulation techniques, Sampling and data 
reconstructions, Quantization & Encoding, Equalization & Companding, Time division and frequency division multiplexing, 
Basics of optical Communication, Wave Propagation of signals at HF, VHF, UHF and microwave frequency, Elements of 
Satellite Communication. 

 9.  Microwave Engineering:   Microwave   Tubes   and solid state devices, Microwave generation and amplification, 
Waveguides and Microwave   Components,   Microwave Antennas, Microwave Measurements, Masers, Microwave 
propagation and Microwave Communication Systems. 

  10.  Power Electronics: Thyristors, Characteristics and Operation, Turn on and Turn off methods, Single phase and three 
phase AC to DC Convertors, DC to DC Convertors, AC regulators, Single phase inverters, Cycloconverters. 
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ENTRANCE TEST SYLLABUS FOR M.TECH (MECHANICAL ENGINEERING) 
  

1. Strength of Materials:  Stress and   strain in two  dimensions,   Principal stresses  and strains, stress-strain relationship and 
elastic constants, Mohr’s circle for plane stress and plane strain, thin  cylinders; shear  force  and  bending  moment diagrams; 
bending  and shear stresses; deflection of beams; torsion of circular shafts; Euler’s theory of Columns; strain energy methods; 
thermal stresses and theories of failure. 
 
2. Theory of Machines: Kinematic and dynamic analysis of planer mechanisms. Cams. Gears and gear trains. Flywheels. Governors. 
Balancing of rigid rotors and field balancing. Balancing of single and multi-cylinder engines, linear vibration analysis of mechanical 
systems. Critical speeds and whirling of shafts Automatic controls. 
 
3. Vibrations: Free and forced vibration of single degree of freedom systems; effect of damping; vibration isolation; resonance, 
critical speeds of shafts. 
 
4. Design: Design for static and dynamic loading; failure theories; fatigue strength and the S-N diagram; principles of the design  of 
machine  elements  such  as  cotters, keys, splines, bolted, riveted and welded joints, shafts, spur gears, rolling and sliding contact 
bearings, brakes and clutches. 
 
5. Fluid Mechanics: Fluid properties; fluid statics, manometry, buoyancy; controlvolume analysis of mass, momentum and energy; 
fluid acceleration; differential equations  of   continuity   and   momentum;  Bernoulli’s  equation;   viscous   flow   of 
incompressible fluids; boundary layer; elementary turbulent flow; flow through pipes, head losses in pipes, bends etc. 
 
6. Thermodynamics: Zeroth, First and Second laws of thermodynamics; thermodynamic system and processes; Carnot cycle. 
Irreversibility and availability; behaviour of ideal and real gases, properties of pure substances, calculation  of  work and  heat   in 
ideal  processes;    analysis    of   thermodynamic     cycles    related     to   energy  conversion. Applications:  Power Engineering:  
Steam Tables, Rankine, Brayton cycles with regeneration and reheat. I.C. Engines:  airstandard Otto, Diesel cycles. Refrigeration 
and air-conditioning: Vapour refrigeration cycle, heat pumps, gas refrigeration, Reverse Brayton cycle; moist air: psychrometric 
chart, basic psychrometric processes; Effective temperature, comfort indices, Load calculations, Solar refrigeration, controls, Duct 
design. Turbomachinery: Pelton-wheel, Francis and Kaplan turbines — impulse and reaction principles, velocity diagrams. 
 
7. Heat-Transfer: Modes of heat transfer; one dimensional heat conduction, resistance concept, electrical analogy, unsteady heat 
conduction, fins; dimensionless parameters in free and forced convective heat transfer, various correlations for heat transfer in 
flow over flat plates and through pipes; thermal boundary layer; effect of turbulence; radiative heat transfer, black and grey 
surfaces, shape factors, network analysis; heat exchanger performance, LMTD and NTU methods. 
 
8. Engineering   Materials:   Structure   and   properties of   engineering materials, heat treatment, stress-strain diagrams for   
engineering materials.   Metal Casting: Design of patterns, moulds and cores; solidification and cooling; riser and gating design. Die 
casting, investment casting, Shell Moulding, Centrifugal Casting, Gating & Riser design; melting furnaces. Forming: Plastic 
deformation and yield criteria; fundamentals of hot and cold working processes; load estimation for bulk (forging, rolling, 
extrusion, drawing) and sheet (shearing, deep drawing, bending) metal forming processes; principles of powder metallurgy. 
Joining: Physics of welding, brazing and soldering; adhesive bonding; Principles of Gas, Arc, Shielded arc Welding, TIG, MIG. 
Machining and Machine Tool Operations: Basic machine tools; machining processes-turning, drilling, boring, milling, shaping, 
planing, gear cutting, thread production, broaching, grinding, lapping, honing, super finishing; mechanics of machining - geometry 
of cutting tools, chip formation, cutting forces and power requirements, Merchant’s analysis; selection of mach ining parameters; 
tool materials, tool wear and tool life, economics of machining, thermal aspects of machining, cutting fluids, machinability 
 
9. Computer Integrated Manufacturing: Basic concepts of CAD, CAM, CAPP, cellular manufacturing, NC, CNC, DNC, Robotics, FMS, 
and CIM. 
 
10. Production Planning and Control: Forecasting models, aggregate production planning, scheduling, materials requirement 
planning. Inventory Control: Deterministic and probabilistic models; safety stock inventory control systems Work System Design: 
Taylor’s scientific management, Gilbreths’s contributions; productivity - concepts and measurements; method study, micro-
motion study, principles of motion economy; work measurement. Quality Management: Quality - concept and costs, quality 
circles, quality assurance; statistical quality control, acceptance sampling, zero defects, six sigma; total quality management; ISO 
9000. Operations Research: Linear programming, simplex and duplex method, transportation, assignment, network flow models, 
simple queuing models, PERT and CPM.  
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ENTRANCE TEST SYLLABUS FOR M.TECH.  

CIVIL (TRANSPORTATION ENGINEERING) 
 

 
Structural Engineering : System of forces, free-body diagrams, equilibrium equations; Internal forces in structures; Friction and its 
applications; Kinematics of point mass and rigid body; Centre of mass.  
 
Solid Mechanics: Bending moment and shear force; Simple stress and strain relationships; Theories of failures; Simple bending 
theory, flexural and shear stresses, shear center; Uniform torsion, buckling of column, combined and direct bending stresses.  
 
Construction Materials and Management: Construction Materials: Structural steel - composition, material properties and 
behavior; Concrete - constituents, mix design, short-term and long-term properties; Bricks and mortar; Timber; Bitumen.  
 
Construction Management: Types of construction projects; Tendering and construction contracts; Rate analysis and standard 
specifications; Cost estimation; Project planning and network analysis - PERT and CPM.  
 
Concrete Structures: Limit state and Ultimate load design concepts; Design of beams, slabs, columns; Bond and development 
length. 
Steel Structures: Limit state design concepts; Design of tension and compression members, beams and beam- columns, column 
bases. 
Geotechnical Engineering : Origin of soils, soil structure and fabric; Three-phase system and phase relationships, index properties; 
Unified and Indian standard soil classification system; Permeability - one dimensional flow, Seepage through soils - two-
dimensional flow, flow nets, uplift pressure, piping; Principle of effective stress, capillarity, seepage force and quicksand condition; 
Compaction in laboratory and field conditions; One-dimensional consolidation, stress paths, effective and total shear strength 
parameters, characteristics of clays and sand.  
 
Water Resources Engineering: Properties of fluids, fluid statics; Continuity, momentum, energy and corresponding equations; 
Potential flow, applications of momentum and energy equations; Laminar and turbulent flow; Flow in pipes, pipe networks. 
 
Hydrology: Hydrologic cycle, precipitation, evaporation, evapo-transpiration, watershed, infiltration, unit hydrographs, 
hydrograph analysis, flood estimation and routing, reservoir capacity, reservoir and channel routing, surface run-off models, 
ground water hydrology –  
 
Environmental Engineering Water and Waste Water: Quality standards, basic unit processes and operations for water treatment. 
Drinking water standards, water requirements, basic unit operations and unit processes for surface water treatment, distribution 
of water. Sewage and sewerage treatment, quantity and characteristics of wastewater. Primary, secondary and tertiary treatment 
of wastewater. 
 
Air Pollution: Types of pollutants, their sources and impacts, air pollution meteorology, air pollution control, air quality standards 
and limits.  
 
Transportation Engineering Transportation Infrastructure: Highway alignment and engineering surveys; Geometric design of 
highways - cross-sectional elements, sight distances, horizontal and vertical alignments; Geometric design of railway track; Airport 
runway length, taxiway and exit taxiway design.  
 
Highway Pavements: Highway materials - desirable properties and quality control tests; Design of bituminous paving mixes; 
Design factors for flexible and rigid pavements; Design of flexible pavement using IRC: 37-2012; Design of rigid pavements using 
IRC: 58-2011; Distresses in concrete pavements.  
 
Traffic Engineering: Traffic studies on flow, speed, travel time - delay and O-D study, PCU, peak hour factor, parking study, 
accident study and analysis, Traffic control devices, signal design by Webster’s method; Types of intersections and channelization; 
Highway capacity and level of service of rural highways and urban roads.  
 
Geomatics Engineering Principles of surveying; Errors and their adjustment; Maps - scale, coordinate system; Distance and angle 
measurement - Levelling and trigonometric levelling; Traversing and triangulation survey; Total station; Horizontal and vertical 
curves. 
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Sample Questions with four alternative choices 
 
1.  An external gear with 60 teeth meshes with a pinion of 20 teeth, module being 6 mm. What is the centre distance in mm? 
 (a) 120   (b) 180   (c) 240   (d) 300 
 

2.  The measurement of temperature is based on which law of thermodynamics? 
 (a) Zeroth law of thermodynamics  (b) First law of thermodynamics 
 (c) Second law of thermodynamics  (d) Third law of thermodynamics 
 

3.  CAD stands for 
 (a) Computer-aided Drawing  (b) Computer-aided design  
 (c) Computer aided drafting  (d) All of these 
 

4.  Water at 42°C is sprayed into a stream of air at atmospheric pressure, dry bulb temperature of 40°C and a wet bulb 
temperature of 20°C. The air leaving the spray humidifier is not saturated. Which of the following statements is true? 
(a) Air gets cooled and humidified   (b) Air gets heated and humidified 
(c) Air gets heated and dehumidified  (d) Air gets cooled & dehumidified 

 

5.  Environment friendly refrigerant R134a is used in the new generation domestic refrigerators. Its chemical formula is  
 (a) CH C1 F2  (b) C2 H2 F4  (c) C2 C12 F4  (d) C2 C13 F3 
 

6.  M06 is used for 
(a) Tool change  (b) Program stop  (c) Clamp  (d) Spindle stop 

 

7.  In PERT analysis a critical activity has 
(a) zero Float  (b) maximum Float (c) minimum Cost  (d) maximum Cost 

 

8.  When the temperature of a solid metal increases, 
(a) strength of the metal decreases but ductility increases  
(b) both strength and ductility of the metal increase 
(c) both strength and ductility of the metal decrease 
(d) strength of the metal increases but ductility decreases 

 

9.  In a machining operation, doubling the cutting speed reduces the tool life to 1/8 of the original value. The exponent n in 
Taylor 

 (a) 1/2  (b) 1/3 (c) 1/4  (d) 1/8 
 

10  Which one of the following mediums is used for the fastest cooling rate of steel quenching?  
(a) Air   (b) Oil  (c) Water (d) Brine 
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3. M. Ed. ENTRANCE TEST  
 

Courses Seats Departments/Colleges 

M.Ed.(2  years) 

50 Department of Education  and  Community Service, PUP 

50 Department Education, Punjabi University, Regional Centre, Bathinda 

50 Govt. College of Education, Patiala 

50 Pandit Chetan Dev Govt. College of Education, Faridkot. 
 

General Instructions for Admission to M.Ed.  
 

 

1. There will be 100 questions in all of one mark each. 
2. This paper will be of one and a half hours duration. 
3.  Admission to M.Ed. course shall be based on the merit of candidates determined by the result of Entrance Test to be 

conducted by the Punjabi University, Patiala.  See also the General Instructions for Entrance Tests given at page no. 170 

 

Syllabus For M.Ed Entrance Test 

1.     Philosophical and Sociological Foundation of Education 

2.      Understanding the Learner and Teaching-Learning Process. 
3.      Educational Policy and Planning In India. 
4.      Essentials of Educational Technology and Management 
5.      Methodology of Teaching. 
 

 

 
Model Questions 

1. Metaphysics deals with on: 
 A.  Science of values     B. Nature of education and life 
 C.  Aims of life     D. Nature of existence, truth and knowledge. 
2. Concept of evaluation applies 
 A.  Only to students     B.  Only to students and staff 
 C .  Only to students and curriculum   D.  None of these 
3. Social Stratification is caused due to 
 A.  Process of social change    B.  Socialization 
 C.  Social inequality in society    D.  All the above 
4. Sigmund Freud developed a New School of Thought in Psychology called 
 A.  Behaviourism      B.  Associationism 
 C.  Psyhchoanalysis     D.  Mechanism 
5. Who gave laws of learning 
 A.  Skinner      B.  Thorndike 
 C.  Watson      D.  Crow and Crow 
6. Which was the first education commission appointed in Independent India? 
 A.  Calcutta University Commission   B.  The Secondary Education Commission 
 C.  The Indian Education Commission    D.  The University Education Commission. 
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4. LL.M. ENTRANCE TEST   

 
 
 
 
 
 
 
 
 

 
General Instructions for Admission to LL.M. 

1.   Admission to LL.M. course shall be based on the merit of candidates determined by the result of Entrance Test to be 
conducted by the Punjabi University, Patiala. 

2.   A candidate is required to qualify in the Entrance Test by securing at least 25% marks. 
3.   (a) There will be 100 questions of  one mark each. 
     (b) This paper will be of two hours duration. 
     (c)  See also the General Instructions for Entrance Tests given at page no. 187 
 
Syllabus of LL.M. Entrance Test 2018-19 
 
Jurisprudence 
Constitution of India 
Indian Penal Code 
Code of Criminal Procedure 
Code of Civil Procedure 
Law of Contract 
Law of Torts 
Consumer Protection Law 
Hindu Law 
Muslim Law 
Public International Law 
Company Law 
Law of Property 
Environmental Law 
Administrative Law 
Law of Evidence and Human Rights 

2 
 

Model Questions 
 
1.  Sovereignty under the Constitution of India belongs to the  
     a) Parliament            b)  President              c) People        d)  Legislature, Executive & Judiciary 
2.  Principle of res-judicata in civil matters is  
     a) Directory              b)  Mandatory            c)  Discretionary            d) All of the above 
3.  An agreement to remain unmarried is 
     a) Void                     b)  Voidable                c)  Valid                        d)  Unenforceable 
4.  Murder is defined under Section ............ of the Indian Penal Code, 1860. 
    a) 299                        b)  300                         c)  302                           d)  304 
5.  Child Marriage may be 
    a) Valid                     b)  Void                        c) Voidable                   d) All of the above 
 

 

Courses Seats Department 

LL.M. (2 yrs) 30 Department of Law 

LL.M. (1 yr) (Evening) 30 Department of Law Evening Classes 

LL.M. (1 yr) (Morning) 30 Punjab School of Law 

LL.M. (1 yr)    15* Army School of Law, Mohali 

*Seat Distributions= Wards of Army Personnel =12, Punjab Residence Civil Caterory= 2, Seats for 
All India Civil Category=01 for details contact the Principle of the College (Ph. 0172-5095336) 
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5. M.Sc. HON’S (BIO-TECHNOLOGY), M.Sc. HON’S (MICROBIAL & FOOD TECHNOLOGY) 
 

Courses Seats Departments 
M.Sc. Hon’s (Bio-Technology)  22 each Biotechnology 
M.Sc. Hon’s (Microbial & Food Technology)  22 each Biotechnology 

   
General Instructions   
1. There will be 100 questions in all of one mark each. 
2. This paper will be of two hours duration. 
3.  Admission to the above courses shall be based on the merit of candidates determined by the result of Entrance Test to be 

conducted by the Punjabi University, Patiala. See also the General Instructions for Entrance Tests given at page no. 187 
Syllabus 

 
UNIT-I 

Zoology 
 Diversity of non chordates & chordates, Fundamentals animal physiology, Cell biology, Ecology, Heredity & evolution. 

 
UNIT-II 

Chemistry 
 State of matter: (a) Solids (b) Gas and their laws 
 Thermodynamics 
 Electrochemistry 
 Chemical equilibrium and ionic equilibrium  
 s-block, p-block and d- block element general characteristics 
 Coordination compound  
 Solution 
 Isomerism, E, Z and R, S- configuration, Alkane , Alkene, Alkyne, alkyl halides, alcohol, phenol aldehyde ketone, 

carboxylic and amines 
 Aromaticity ? general characteristics 
 Chemical bonding: concept of covalent, ionic and coordinate bond, metallic bond, VSEPR theory and hybridization. 

UNIT-III 
Physics 

 Basic ideas about linear and circular motion, Newton's law of motion, Keplers law of planetary motion, Simple 
harmonic motion, sound waves. 

 Basic ideas about Interference, Diffraction and Polarization, Laser and simple applications. 
 Basic ideas about one Election Atomic Spectra and many electron system spectra, Pauli Exclusion principle, X-ray 

spectra, Mosely law, Augar effect Frank Hertz Experiment, Zeeman Effect. 
 Basic ideas about semiconductor: Intrinsic and Extrinsic semiconductors, P-N diode, Transistor and applications 
 Nuclear Physics: Fundamental properties, Fission and Fusion processes as source of energy 

UNIT-IV 
Mathematics 

 Hermitian, Skew-Hermitian, Orthogonal and Unitary matrices, Eigen values, Eigen vectors, system of linear equations. 
De Moivre's theorem and its application, 

 0ÁÒÔÉÁÌ ÄÉÆÆÅÒÅÎÔÉÁÌ ÅÑÕÁÔÉÏÎÓ ȡ 0ÁÒÔÉÁÌ ÄÉÆÆÅÒÅÎÔÉÁÌ ÅÑÕÁÔÉÏÎ ÏÆ ÆÉÒÓÔ ÏÒÄÅÒȟ ,ÁÇÒÁÎÇÅȭÓ solution, , Integral surfaces passing 
through a given curve, surfaces orthogonal to a given system of surfaces, Partial differential equation of first order but 
ÏÆ ÁÎÙ ÄÅÇÒÅÅ ȟ #ÈÁÒÐÉÔȭÓ ÇÅÎÅÒÁÌ ÍÅÔÈÏÄȢ  

 Advanced Calculus : 
Limit and contiguity Partial Deriuatives Maxima and minima Double Triple integrals, Sequence and series. 

 Vactor Colculus : 
Del, gradient, Divergence, Curl, lineintegral, Surface and volume integrals. 

 Complex Analysis : 
Limit, continuity, derinative of complex functions, Analytic function, cauch, Riemam Equations, Conjugate functions, 
Harmonic functions. 

 Numerical Methods : 
Bisection Methods, Regular falsi method,Secant method fixed point iteration method,Newton Raphson method, Finite 
differences, Divided Differences. 

 Laplace Transtorms: First and second theorem of laplace Transforms, Laplace transforms of derivatives, Laplace 
transforms of Intergrals. Initial value problems, Beta Gamma functions. 
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UNIT-V 
Botany 

 Structure and functions of plant cell wall and plasma membrane 
 Structure  of anther and pistil, Development of Flower, inflorescenes types, types of pollination 
 Mineral nutrition in plants, mechanism of phloem transport, factors affecting translocation. 
 Photosynthetic pigments, cabin cycle 
 Nitrogen, fixation, plant hormones, seed dermany , seed germination 
 Biodiversity: types and conservation, hot spots   

 
UNIT-VI 

Genetics and rDNA technology 
 DNA as genetic material; chromÏÓÏÍÅ ÓÔÒÕÃÔÕÒÅȠ -ÅÎÄÅÌȭÓ ,Á×ÓȠ -ÕÔÁÔÉÏÎÓȡ basic mechanism; DNA repair: 

photoreactivation, mismatch and excision repair; DNA replication and reverse transcription; Gene transcription: 
genetic code, basic mechanism; Operon hypothesis: Lac and tryptophan operon; Translation process; Population 
genetics: Hardy-Weinberg equilibrium.         

 DNA modifying enzymes: restriction endonucleases, T4 DNA ligase, alkaline phosphates, polynucleotidyl transferase 
ÁÎÄ ËÉÎÁÓÅȠ "ÌÏÔÔÉÎÇ ÔÅÃÈÎÉÑÕÅÓȡ 3ÏÕÔÈÅÒÎȟ ÎÏÒÔÈÅÒÎ ÁÎÄ ×ÅÓÔÅÒÎ ÂÌÏÔÔÉÎÇȠ 3ÁÎÇÅÒȭÓ $ÉÄÅÏØÙ ÃÈÁÉÎ ÔÅÒÍÉÎÁÔÉÏÎ 
sequencing; PCR; Gene cloning: plasmids, bacteriophage and viral vectors; Transformation techniques: CaCl2 , biolistic 
gun, electroporation, phage transfection, sphaeroplasts and protoplasts; Selection of bacterial and yeast transformants;  
Applications of rDNA technology in agriculture, medicine, industry and environment. 

UNIT-VII 
Biophysics & Biochemistry 

 Structures: Amino acids, Lipids, Carbohydrates, Nucleic acids and Vitamins. 
 Functions: Amino acids, Lipids, Carbohydrates, Nucleic acids and Vitamins. 
 Metabolism: Amino acids, Lipids, Carbohydrates and Nucleic acids. 
 Spectroscopic Techniques: ORD & CD, Mass Spectrometry, Spectrophotometry, Spectrofluorimetry. 
 Thermodynamics & Enzyme kinetics. 

UNIT-VIII 

Microbiology, Fermentation Technology & Immunology 
 Structure & Function of Microbial Groups: Prokaryotes (Cyanobacteria & bacteria) and   

Eukaryotes (Algae, Fungi, Yeasts); Nutritional types of microbes 
 Fermentation: Types of fermentation, fermentation media, sterilization of media, fermentative production of pencillin 
 History of Immunology, Active & Passive Immunity & Immunization, Cell & Organs of Involved in Immune response, 

Monoclonal antibodies.  
 

UNIT-IX 
Food Technology 

 Food preservation principles and techniques; Methods of processing in dairy, meat, fruits, vegetables, cereals, oils and 
fats; Heat and mass transfer in foods; Modes of heat transfer in foods; Fluid flow; Food spoilage; Food adulteration; 
Food packaging; Food additives; Genetically modified foods; Sensory evaluation of foods; HACCP, FSSAI, GMPs 

 
UNIT-X 

Biochemical Engineering, Environment, Tissue culture Technology & Bioinformatics 

 Bioreactor (Design & Types); Batch, fed batch and continuous systems; Fermentation process (unit operations of 
upstream and downstream processes) 

 Environmental Pollution and Public perceptions, Water Pollution (Biological, Physical, Chemical), Soil Pollution, Air 

Pollution, Bio-geochemical cycles. 

 Basic of Plant Tissue culture, Suspension & anchorage dependent cultures of animal Tissue culture 
 Bioinformatics: Importance and opportunities 
 Biological databases: GenBank, EMBL, DDBJ, PIR, Swiss-port 
 Database search engines: Entrez, SRS 
 Data mining: Knowledge discovery, pairwise sequence alignment, local and global sequence alignment, multiple 

sequence alignment; sequence scoring schemes(BLOSUM, PAM) 
 Protein structure prediction: secondary structure prediction: GOR-IV, Chou-Fousman method; tetiary structure 

prediction: homology modeling 
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Model Questions 
 

UNIT NO: e:g xyz 
Nomenclature: e:g Biotechnology  

1. The name Kary Mullis is associated with 
a. RFLP 
b. PCR 
c. Chain termination reaction 
d. Site directed mutagenesis 

2. Part of plant used for culturing is called 
a. Scion 
b. Explants 
c. Stock 
d. Callus 

3. The first vaccine developed from animal cell culture was 
a. Hepatitis B vaccine 
b. Influenza vaccine 
c. Small pox vaccine 
d. Polio vaccine 

4. Nucleosides are 
a. Sugar+ Phosphoric acid 
b. Purine/Pyrimidine+ Sugar+ Phosphate 
c. Purine/Pyrimidine + Phosphoric acid 
d. Purine/Pyrimidine+ Sugar 

5. Monoclonal antibodies are 
a. Antibodies produced by single clone of cells 
b. Antibodies produced by multiple clones in cell culture 
c. Antibodies produced in vivo 
d. Both a and b 

Key-  1. b, 2. b, 3. d, 4. d, 5. a 
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6. SYLLABUS FOR ENTRACE TEST FOR ADMISSION IN B.Sc (HONORS IN MATHEMATICS) AND B.Sc 

(MATHEMATICS AND COMPUTING) FOR PUNJABI UNIVERSITY PATIALA 
 
Sets  
Sets and their representations. Empty set. Finite and Infinite sets. Equal sets. Subsets of a set of real numbers especially intervals 
(with notations). Power set. Universal set. Venn diagrams. Union and Intersection of sets. Difference of sets. Complement of a set. 
Properties of Complement Sets.  
 
Relations & Functions  
Ordered pairs, Cartesian product of sets. Number of elements in the cartesian product of two finite sets. Cartesian product of the 
set of reals with itself (upto R x R x R). Definition of relation, pictorial diagrams, domain, co-domain and range of a relation. Types 
of relations: reflexive, symmetric, transitive and equivalence relations. One to one and onto functions, composite functions, 
inverse of a function. Binary operations.  Function as a special type of relation. Pictorial representation of a function, domain, co-
domain and range of a function. Real valued functions, domain and range of these functions, constant, identity, polynomial, 
rational, modulus, signum, exponential, logarithmic and greatest integer functions, with their graphs. Sum, difference, product 
and quotient of functions.  
 
Trigonometric Functions  
Positive and negative angles. Measuring angles in radians and in degrees and conversion from one measure to another.Definition 
of trigonometric functions with the help of unit circle. Truth of the identity sin

2
x+cos

2
x=1, for all x. Signs of trigonometric 

functions. Domain and range of trignometric functions and their graphs. Expressing sin (x±y) and cos (x±y) in terms of sinx, siny, 
cosx and cosy and their simple applications. Deducing the identities for tan(x±y), cot(x+y) sinα±sinβ, cosα+cosβ, cosα-cosβ. 
 
Inverse Trigonometric Functions  
Definition, range, domain, principal value branch. Graphs of inverse trigonometric functions.  
Elementary properties of inverse trigonometric functions. 
Algebra  
Principle of Mathematical Induction  
Process of the proof by induction, motivating the application of the method by looking at natural numbers as the least inductive 
subset of real numbers. The principle of mathematical induction and simple applications.  
 
Complex Numbers and Quadratic Equations  
Need for complex numbers, especially √−1, to be motivated by inability to solve some of the quardratic equations. Algebraic 
properties of complex numbers.Argand plane and polar representation of complex numbers. Statement of Fundamental Theorem 
of Algebra, solution of quadratic equations (with real coefficients) in the complex number system. Square root of a complex 
number. 
 
Linear Inequalities 
Linear inequalities. Algebraic solutions of linear inequalities in one variable and their representation on the number line. Graphical 
solutions of linear inequalities in two variables. Graphical method of finding a solution of system of linear inequalities in two 
variables.  
 
Permutations and Combinations  
Fundamental principle of counting. Factorial n. (n!) Permutations and combinations, derivation of formulae for ὲὖὶ and ὲὅὶ and 
their connections, simple applications.  
 
Binomial Theorem  
History, statement and proof of the binomial theorem for positive integral indices.Pascal's triangle, General and middle term in 
binomial expansion, simple applications.  
 
Matrices  
Concept, notation, order, equality, types of matrices, zero and identity matrix, transpose of a matrix, symmetric and skew 
symmetric matrices. Operation on matrices: Addition and multiplication and multiplication with a scalar. Simple properties of 
addition, multiplication and scalar multiplication. Non-commutativity of multiplication of matrices and existence of non-zero 
matrices whose product is the zero matrix (restrict to square matrices of order 2). Concept of elementary row and column 
operations. Invertible matrices and proof of the uniqueness of inverse, if it exists; (Here all matrices will have real entries).  
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Determinants   
Determinant of a square matrix (up to 3 x 3 matrices), properties of determinants, minors, co-factors and applications of 
determinants in finding the area of a triangle. Adjoint and inverse of a square matrix. Consistency, inconsistency and number of 
solutions of system of linear equations by examples, solving system of linear equations in two or three variables (having unique 
solution) using inverse of a matrix. 
 
Sequence and Series   
Sequence and Series. Arithmetic Progression (A. P.). Arithmetic Mean (A.M.) Geometric Progression (G.P.), general term of a G.P., 
sum of first n terms of a G.P., infinite G.P. and its sum, geometric mean (G.M.), relation between A.M. and G.M. Formulae for the 
following special sums 

 
Coordinate Geometry  
Shifting of origin. Slope of a line and angle between two lines. Various forms of equations of a line: parallel to axis, point-slope 
form, slope-intercept form, two-point form, intercept form and normal form. General equation of a line.Equation of family of lines 
passing through the point of intersection of two lines.Distance of a point from a line.  
 
Conic Sections  
Sections of a cone: circle, ellipse, parabola, hyperbola, a point, a straight line and a pair of intersecting lines as a degenerated case 
of a conic section. Standard equations and simple properties of parabola, ellipse and hyperbola. Standard equation of a circle.   
 
Introduction to Three-dimensional Geometry 
Coordinate axes and coordinate planes in three dimensions. Coordinates of a point. Distance between two points and section 
formula.   
 
Vectors  
Vectors and scalars, magnitude and direction of a vector.Direction cosines and direction ratios of a vector. Types of vectors (equal, 
unit, zero, parallel and collinear vectors), position vector of a point, negative of a vector, components of a vector, addition of 
vectors, multiplication of a vector by a scalar, position vector of a point dividing a line segment in a given ratio. Definition, 
Geometrical Interpretation, properties and application of scalar (dot) product of vectors, vector (cross) product of vectors, scalar 
triple product of vectors. 
 
Three Dimensional Geometry 
Direction cosines and direction ratios of a line joining two points. Cartesian equation and vector equation of a line, coplanar and 
skew lines, shortest distance between two lines. Cartesian and vector equation of a plane. Angle between (i) two lines, (ii) two 
planes, (iii) a line and a plane. Distance of a point from a plane. 
 
Calculus  
Limits and Derivatives Derivative introduced as rate of change both as that of distance function and geometrically.  
Intuitive idea of limit. Limits of polynomials and rational functions trigonometric, exponential and logarithmic functions. Definition 
of derivative relate it to scope of tangent of the curve, Derivative of sum, difference, product and quotient of functions. 
Derivatives of polynomial and trigonometric functions. 
 
Continuity and Differentiability   
Continuity and differentiability, derivative of composite functions, chain rule, derivatives of inverse  trigonometric functions, 
derivative of implicit functions. Concept of exponential and logarithmic functions. Derivatives of logarithmic and exponential 
functions. Logarithmic differentiation, derivative of functions expressed in parametric forms. Second order derivatives. Rolle's and 
Lagrange's Mean Value Theorems (without proof) and their geometric interpretation.  
 
Applications of Derivatives Applications of derivatives: rate of change of bodies, increasing/decreasing functions, tangents and 
normals, use of derivatives in approximation, maxima and minima (first derivative test motivated geometrically and second 
derivative test given as a provable tool). Simple problems (that illustrate basic principles and understanding of the subject as well 
as real-life situations).  
 
Integrals Integration as inverse process of differentiation. Integration of a variety of functions by substitution, by partial fractions 
and by parts, Evaluation of simple integrals of the following types and problems based on them.  
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Definite integrals as a limit of a sum, Fundamental Theorem of Calculus (without proof). Basic properties of definite integrals and 
evaluation of definite integrals. 
 
Applications of the Integrals  Applications in finding the area under simple curves, especially lines, circles/parabolas/ellipses (in 
standard form only), Area between any of the two above said curves (the region should be clearly identifiable).  
 
Differential Equations  Definition, order and degree, general and particular solutions of a differential equation. Formation of 
differential equation whose general solution is given. Solution of differential equations by method of separation of variables, 
solutions of homogeneous differential equations of first order and first degree. Solutions of linear differential equation of the 
type: 

 +   py  =  q     where p and q are functions of x or constants.  

+   py  =  q       where p and q are functions of y or constants.  

Mathematical Reasoning:   
Mathematically acceptable statements. Connecting Words, phrases - consolidating the understanding of "if and only if (necessary 
and sufficient) condition", "implies", "and/or", "implied by", "and", "or", "there exists" and their use through variety of examples 
related to real life and Mathematics. Validating the statements involving the connecting words, Difference between contradiction, 
converse and contrapositive. 
 
Statistics and Probability  
Statistics   
Measures of dispersion: Range, mean deviation, variance and standard deviation of ungrouped/grouped data. Analysis of 
frequency distributions with equal means but different variances.  
 
Linear Programming 
Introduction, related terminology such as constraints, objective function, optimization, different types of linear programming (LP) 
problems, mathematical formulation of L.P. problems, graphical methods of solution for problems in two variables, feasible and 
infeasible regions (bounded or unbounded), feasible and infeasible solutions, optimal feasible solutions (up to three non-trivial 
constraints). 
 
Probability Random experiments; outcomes, sample spaces (set representation). Events; occurrence of events, 'not', 'and' and 'or' 
events, exhaustive events, mutually exclusive events, Axiomatic (set theoretic) probability, connections with other theories 
studied in earlier classes. Probability of an event, probability of 'not', 'and' and 'or' events. Conditional Probability, multiplication 
theorem on probability, independent events, total probability, Bayes’ Theorem, Random Variable and its probability distribution, 
mean and variance of random variable, Repeated independent (Bernoulli) trials and Binomial distribution. 
 
Reference Books:  
1) Mathematics Textbook for Class XI, NCERT Publications  
2) Mathematics Part I - Textbook for Class XII, NCERT Publication 
3) Mathematics Part II - Textbook for Class XII, NCERT Publication  
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7. SYLLABUS FOR ENTRACE TEST FOR ADMISSION IN M.Sc. (MATHEMATICS) AND M.Sc (APPLIED 
MATHEMATICS AND COMPUTING) FOR PUNJABI UNIVERSITY PATIALA 

 
Calculus: 
Limit and Continuity of Functions of One and Several variables. Differentiability of real-valued functions of two variables. 
Successive differentiation Asymptotes, Multiple points, Tests for concavity and convexity, points of inflexion, Tracing of curves in 
Cartesian, parametric and polar forms. Curvature, Radius of curvature, centre of curvature. Integration of hyperbolic and inverse 
hyperbolic functions, Reduction Formulae, application of definite integral to find quadrature, length of an arc, Improper integrals 
and their convergence, Comparison tests, Absolute and conditional convergence, Abel’s and Dirichlet’s tests. Beta – Gamma 
Functions and their convergence. 
Partial differentiation, Jacobians and their properties, Schwarz’s & Young’s theorems. Euler’s theorem on homogenous functions. 
Taylor’s theorem for functions two variables and error estimation. Maxima and Minima, Lagrange’s multiplier method. Double and 
Triple Integrals, Change of order of integration in double integrals, Change of variables. Applications to evaluation of areas, 
Volume, Centre of Gravity and Moments of Inertia  
Vector differential operators: Del, Gradient, Divergence and Curl, their physical interpretations. Scalar and vector fields, 
differentiation of vectors, velocity and acceleration Formulae involving Del applied to point functions and their products. Line, 
surface and volume integrals, Greens Theorem in the Plane Parameterized Surface, Stokes Theorem and the Divergence Theorem. 
Applications of Green’s, Stoke’s and Divergence theorem 
 
Analytic and Coordinate Geometry: 
Parabola: Pole and polar, pair of tangents from a point, chord of contact, equation of chord in terms of midpoints and diameter of 
conic, Subtangent and Subnormal and its geometrical properties.  
Ellipse:  Properties of ellipse, parametric representation of ellipse, tangents, normals, equation of chord joining two points on 
ellipse. Director circle of ellipse, chord of contact, conjugate lines and conjugate diameter, Conormal Points and its geometrical 
properties.  
Hyperbola: Properties of hyperbola, fundamental rectangle, parametric representation of hyperbola, asymptotes of hyperbola, 
Conjugate hyperbola, rectangular hyperbola, tangents and normals. 
The plane: General form, Normal form, Intercept form, Reduction of the general form to normal 
form , Equation of plane through three points, Angle between two planes, Parallel planes, 
Perpendicular distance of a point from the planes, Pair of the planes, Area of a triangle and 
Volume of a tetrahedron. 
The straight line: Equation of a line in general form, Symmetric form, two point form, Reduction of the general equation to the 
symmetrical form, Straight line and the planes, Conditions of parallelism and perpendicularity of a line and a plane, Plane through 
a given line, 
Perpendicular distance formula for the line, Projection of a line on a given plane containing them, Condition of intersection of two 
lines, Shortest distance between two lines, intersection of three planes. 
Sphere: General equation of a sphere, Plane section of a sphere, Intersection of two spheres, 
Sphere through a given circle, Intersection of a straight line and a sphere, Equation of a tangent 
plane to sphere, Condition of tangency. Plane of contact, Orthogonal Spheres, Angle of intersection of two spheres, Length of 
tangent, Radical plane, Coaxial system of spheres. 
Cone: Equation of a cone whose vertex is at origin, Equation of a cone with a given vertex and a 
given conic as base, Condition that general equation of second degree represent a cone, Equation 
of a tangent plane, Condition of tangency of a plane and a cone, Reciprocal cone, Right circular 
cone 
 
Analysis: 
Definition of a sequence, Bounded and Monotonic sequences, Convergent sequence, Cauchy sequences, Cauchy’s Convergence 
Criterion, Theorems on limits of sequences. Subsequence , Sequential continuity,. Definition of a series, test of convergence 
(Without proofs) Comparison tests. Cauchy’s integral Ratio tests.  Raabe’s, Logarithmic, gauss Test, Cauchy root test,  Alternating 
series. Leibnitz’s test. Absolute and conditional convergence.  Concept of Point-wise and Uniform convergence of sequence of 
functions  and series of functions with special reference to power Series.  Statement of Weierstrass -M test for Uniform 
convergence of  sequence of functions and of series of functions. Simple applications. 
Determination of Radius of convergence of  power series. Term by term integration and Term by term differentiation of power 
Series.  
 
Definition and existence of Riemann integrals. Properties of integrals. Integrability of continuous and monotonic functions. The 
fundamental theorem of integral calculus. Mean value theorem of integral calculus. 
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Differential Equations: 
                
First order differential equations : Order and degree of a differential equation, separable differential equations, Homogeneous 
differential equations, equations reducible to Homogenous differential equations Exact differential equations. Linear differential 
equations and equations reducible to linear differential equations. 
Higher order differential equations : Solution of Linear homogeneous and non-homogeneous differential equations of higher 
order with constant coefficients and with variable coefficients. method of Variation of Parameters.  
Differential operator method. Linear non-homogeneous differential equations with variable coefficients, Euler's Cauchy  method.  
Series solution of Differential equation: Regular point, ordinary point, Power Series method, forbinious method, Bessel, Legendre 
and Bessel Equations, Legendre and Bessel functions and their properties , recurrence relations, orthogonality, Rodrigue’s 
formula. 
Partial differential equations : Partial differential equation of first order, Lagrange’s solution, , Integral surfaces passing through a 
given curve, surfaces orthogonal to a given system of surfaces, Partial differential equation of first order but of any degree , 
Charpit’s general method of solution.  
 
Partial differential equations of second and higher order :  Partial differential equations of the second order and their classification 
into hyperbolic, elliptic and parabolic types, canonical forms. 
Homogeneous and non-homogeneous partial differential equations with constant coefficients. One dimention Wave and Heat 
Equation. Two dimentional Laplace equation by separation of variable  method and  D’Alembert’s solution of wave equation.
      
Algebra 
Hermitian, Skew-Hermitian, Orthogonal and Unitary matrices, .Elementary operation on matrices. Inverse of a matrix using Gauss 
Jordan Method. Linear independence of row and column vectors, Row rank, Colum rank and their equivalence. Eigen values, Eigen 
vectors and the characteristic equation of a matrix, Properties of eigen values for special type of matrices, Diagonalization, Cayley-
Hamilton theorem. Consistency of a system of linear equations. 
 
Relations between roots and coefficients of a general polynomial, Tranformation of equation.Descartes’ rule of signs, Solution of 
cubic equations, Biquadratic equations and their solution. De Moivre's theorem and its application, Direct and inverse circular 
functions, hyperbolic and logarithmic functions. Summation of series. 
 
Group: definition, examples, subgroups, counting Principle, Langrange's theorem, Normal subgroups, Quotient groups, 
Homomorphisms, Fundamental theorem of homomorphism and related theorems. Cyclic Groups.  
 
Rings: Definition and examples of Rings, Elementary properties of Rings. Sub-rings, Homomorphism, ideals and Quotient Rings, 
Field of Quotient of  Integral domain, division rings . Euclidean Rings, Principal ideals, examples 
 
Vector spaces,: Examples, Linear Dependence, Linear Combinations, Bases and Dimension, Subspaces, Quotient spaces , Direct 
Sum of vector spaces, Dimension of a direct sum, Dual of a vector space. Matrices and change of basis. 
Linear transformation, Algebra of linear transformations,Matrices as linear mappings, Kernal and image, Rank and Nullity 
theorem, Singular and non-singular linear mappings, Isomorphism, Composition of linear mappings, Polynimials and linear 
operators, Square matrices as linear operators, matrix represtation of a l;inear operator, Change of basis, characteristic and 
minimal polynomial for linear operators. 
Scope as in the Relevant Topics from the following Reference Books: 

1. G.B Thomas and R.L. Finney: Calculus and Analytic Geometry, Addison Wesley.  
2.  Shanti Narayan and P.K Mittal: Analytical Solid Geometry, 17th Revised Edition , S.Chand and Co., New Delhi, 2006.  
3. T. Apostol: Mathematical Analysis, Addison Wesley 
4. Walter Rudin: Principles of Mathematical Analysis, MacGraw Hill. 
5. I.N. Herstein: Topics in Algebra, Vikas  Publishing House 
6. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, 7th Edition, Vikas Publishing House, New Delhi 1993. 
7. S. Lipschutz and M. Lipson: Schaum’s Outlines of Linear Algebra, MacGraw Hill  
8. W.E.Boyce and P.C. Diprima : Elementary Differential Equations and Boundary Value problems, John Wiley, 1986.  
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8.   Syllabus M.Com. Hon’s (Five Year Integrated Course) 
 

General Instructions for Admission to M.Com.(Hons. School-five year integrated course) Part-I  
 

1. The admission to M.Com.(Hons School-five year integrated course) Part-I, for University campus, Patiala shall be based on 
the merit of candidates determined by the result of Entrance test to be conducted by Punjabi University, Patiala. The 
qualifying marks for M.Com.(Hons. School-five year integrated course) entrance examination shall be 40% (35% for SC/ST 
candidates).  

2. In addition, a student will qualify to admission to M.Com.(Hons. School-five year integrated course) Ist semester only if 
he/she has obtained 50% (45% in the case of SC/ST) marks in aggregate in plus two examination (Senior Secondary 
System) in any group from the Punjab School Education Board/C.B.S.E./I.S.C. or any other examination recognized as 
equivalent thereto by the Punjabi University, Patiala.  

3. In the event of equal marks scored by the candidates in entrance test, the candidate with higher marks in the qualifying 
examination will be given preference. In case of parity even at this stage, a candidate older in age shall be given 
preference. 

4. Candidates whose results of the qualifying examination have not been declared by the last date of submitting the 
entrance test/admission form may be allowed to appear in the entrance test  at their own risk. The results of such 
candidates must be available before the counselling, failing which their candidature will stand cancelled.   

5. The use of log table and calculators is not allowed during the entrance test.  
6. M.Com.(Hons. School-five year integrated course) entrance test will consist of 100 multiple choice questions each 

carrying 1 mark. Its duration will be 2 hours. There will be no negative marking. 
 

SYLLABUS FOR ENTRANCE TEST FOR M.COM.(HONS. School-FIVE YEAR Integrated COURSE) 
 

Scheme 

S.No. Subject         No. of Question            Marks 

1. English      15   15 
2. General Awareness    15   15 
3. Mental Ability     20   20 
4. Mathematics, Statistics and Economics  25   25 
5. Accountancy & Business Studies   25   25 
                  ______            _______ 
 Total       100           100 
                   ______            _______   
 
SYLLABUS 
 The whole syllabus will be based on up to 10+2 level. 
1. ENGLISH  
  Comprehension at paragraph and sentence levels, identification of Common errors; grammar and usage; 
Vocabulary- word formation, synonyms, antonyms, pairing of words, analogies, sentence structure and construction, prepositions, 
Phrases and Expressions, completion of sentences.  
 
2. General Awareness 
 Current Affairs featuring in Main stream media between April 2017 -  March 2018. 
 
3. MENTAL ABILITY  

 Analytical 

 logical 

 Data Interpretation 

 
4. (a) MATHEMATICS 
  Sets,  Functions, Trignometric functions, Principles of Mathematical Induction,  Complex numbers & Quadratic 
Equatios, Linear Inequalities, Three dimensional Geometry.   
 
    (b) STATISTICS 
  Measures of Central Tendency, Measures of Dispersion, Correlation, Simple Regression.  
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 (c) ECONOMICS 
  Consumers' equilibrium : Utility, Law of Demand, Elasticity of Demand. Forms of Market and Price Determination 
under different market conditions.    
 
 
5. (a) ACCOUNTANCY 
  Accounting & Book Keeping, Accounting Cycle, Accounting Principles and Concepts,  Journal, Ledger, Trial 
balance, Preparation of Profit and Loss account and  Balance Sheet ( without adjustments)  
 
   (b) BUSINESS STUDIES 
  Form of Business Organisations, Trade and Aids to Trade, Brief Introduction to  Functions of Management. 
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9. M.COM. , M.COM (FINANCE) PART-I AND M.COM. (HONS. SCHOOL FIVE YEAR      

INTEGRATED COURSE) -PART-IV 
 

 

GENERAL INSTRUCTIONS FOR ADMISSION TO M.COM. , M.COM (FINANCE) PART-I  

AND M.COM. (HONS. SCHOOL FIVE YEAR INTEGRATED COURSE) -PART-IV 

 

1. The Admission to M.Com.(Finance) Part-I, M.Com. Part-I & M.Com. ( Hons. School Five Year Integrated Course) Part-IV 

Course will be based on Entrance Test (50% weightage will be given to marks in entrance test and 50% weightage to 

marks in qualifying exam) .The qualifying marks for M.Com.Part-I, M.Com.(Finance)Part-I & M.Com. ( Hons. School Five 

Year Integrated Course) Part-IV entrance examination shall be 40% (35% for SC/ST candidates). 

2. In addition, a student will qualify to admission to M.Com.Part-I, M.Com. (Finance) Part-I (Ist semester) and M.Com. (Hons. 

School Five Year Integrated Course) Part-IV ( VIII semester) only if he/she has obtained 50% (45% in the case of SC/ST) 

marks in B.Com./B.B.A./B.M.I.T./B.Com.(Professional), B.Com. (Accounting and Finance), B. Com. (Hons), B. Com. (Hons. 

School) FYIC examinations with at least 50% marks in the aggregate from this University or any other University 

recognized as equivalent thereto by the Academic Council. 

3. In the event of equal marks scored by the candidates in final merit, the candidate with higher marks in the qualifying 

examination will be given preference. In case of parity even at this stage, a candidate older in age shall be given 

preference. 

4. Candidates whose results of the qualifying examination have not been declared by the last date of submitting the 

entrance test/admission form may be allowed to appear in the entrance test at their own risk. The results of such 

candidates must be available before the counseling, failing which their candidature will stand cancelled. 

5. The use of log table and calculators is not allowed during the entrance test. 

6. M.Com., M.Com.(Finance) Part-I and M.Com. (Hon's. School FiveYear Integrated Course) Part-IV entrance test will consist 

of 100 multiple choice questions each carrying one mark. Its duration will be of 2 hours. 

 

  

SYLLABUS FOR ENTRANCE TEST FOR  M.COM.,  M.COM. (FINANCE) PART-I AND M.COM. (HONS. SCHOOL FIVE YEAR 

INTEGRATED COURSE) PART-IV 

 

INSTRUCTIONS FOR THE PAPER SETTER 
 The paper will consist of 100 multiple choice questions each carrying 1 mark. The level of the paper should be of 
graduation.  

Scheme 

S.No. Subject      No. of Question Marks 

1.  Mental Ability                   15     15 

2. *Business Aptitude & General awareness    15     15 

3. *Accounting & Management     35                  35 

4. *Economics/Statistics/Law     35                        35 

         ------------------------ 

                     Total                100    100 

         ------------------------ 

 

* Equal weightage shall be given to all the subjects at serial no. 2,3 & 4. 

Note :  All question will be objective type or Multiple choice questions. 
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SYLLABUS  

 
ACCOUNTING & MANAGEMENT 

 Accounting Concepts And Conventions, Journal, Trial Balance, Capital and revenue receipts and expenditures, Final 
Accounts, Depreciation accounting, Partnership Accounts, Financial Statement Analysis, Budgetary control, Standard costing, 
Marginal costing, Accounting for Material, labour and overheads. Methods of costing: Process and contract costing. Capital 
budgeting, Capital Structure, Working Capital Management, Dividend Polices. 
 Principles of management, Planning, Forecasting, Organizing, Delegation of authority, Decentralization, Communication, 
Staffing, Direction, Motivation, Leadership, Controlling. 

 
ECONOMICS/STATISTICS/LAW 

 Consumer Behaviour and Elasticity of Demand, Production and Cost, Perfect Competition, Monopoly, Imperfect 
Competition. Consumption, Savings and investments National Income, Classical and Keynes theory of Income, output and 
employment. Measures of Central Tendency, Measures of Variation, Simple Correlation and Regression Analysis, Index numbers, 
Time series analysis. Indian Economy: Components, Economic Reforms, New Economic Policy, Monetary and Fiscal Policy.  
  
 
 
 The Indian Contract Act, 1872, Negotable instrument Act 1881, The Companies, Act 2013. Direct Tax Laws: Basic 
concepts, Exempted income under section 10, Computation of income under different heads- Salaries, Income from house 
property, Profits and gains of business or profession, Capital gains, Income from other sources.  

 
INSTRUCTIONS FOR THE CANDIDATE 

 
1. Max. Marks   100       No. of Questions    100 
 Qualifying Marks     40      Time        2 hours 
 
2. The use of log table and calculators is not allowed during the entrance test. 
3. There will be no negative marking.  
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10.  Proposed Syllabus for M.Sc. Honours Botany (Two Years) 

Entrance Test 
 
1. Viruses: structure, classification and replication; Bacteria- A general account with particular reference to ultra structure, 

classification, mode of reproduction, economic importance; General account of cyanobacteria. Fungi: General characters, 
classification and economic importance; important features and life history of Albugo, Phytophthora. Mucor; Saccharomyces, 
Pencillium, Peziza, Puccinia, Ustilago, Agaricus, Cercospora and Colletotrichum. Lichens: Structure, morphology, reproduction 
and economic importance. Algae: Basic characteristics; algal cell structure, range of thallus, photosynthetic pigments, cell 
wall, flagella, reserve food materials; life cycle pattern, classification and economic importance of algae. Important features 
and life history of Volvox, Oedogonium, Vaucheria; Ectocarpus, Sargassum and Batrachospermum. Structure, reproduction 
and affinities of Marchantia, Anthoceros, Funaria. Evolution of sporophytes in Bryophytes.  Structure and reproduction of 
Lycopodium, Selaginella, Equisetum, Pteris and Marsilea. Evolution of stellar system in Fern-allies and Ferns.  
 

2. General features, classification; evolution and diversity of gymnosperms, Economic Importance of Indian Gymnosperms. 
Origin and evolution of seed habit. Morphology, anatomy, reproduction and life cycle of Cycas, Pinus, Ephedra and Gnetum. 

Origin and evolution of Angiosperms, Primitive and advanced characters of Angiosperms. Angiosperm taxonomy; (- 

taxonomy, -taxonomy and -taxonomy); identification keys. International code of Botanical nomenclature: Principles and 
rules. Bentham and Hooker, Hutchinson and Engler and Prantl systems of angiosperm classification. Diagnostic features and 
technical description of Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Fabaceae, Apiaceae, Cucurbitaceae, Rosaceae, 
Apocynaceae, Asclepiadaceae, Solanaceae, Lamiaceae, Euphorbiaceae, Asteraceae, Lilliaceae and Poaceae. 
 

3. Structure of Prokaryotic and Eukaryotic Cell; Structure, composition and functions of cell wall and plasma membrane, cell 
organelles, Structural organization of chromosomes, chromosomal aberrations, aneuploidy, polyploidy. Sex chromosomes. 
DNA structure and replication; the nucleosome model. Genetic code; Mitosis; meiosis. Laws of segregation and independent 
assortment; linkage analysis; allelic and non-allelic interactions. Transcription, translation, regulation of gene expression in 
prokaryotes and eukaryotes. Spontaneous and induced mutations, transposable elements.  
 

4. Vascular system, Root apical meristem and its histological organization; anatomical details of Dicot and Monocot roots. 
Shoot apical meristem and its histological organization. Anatomical details of Dicot and Monocot stems. Cambium and its 
functions. Secondary growth, Leaf Anatomy of Dicots and Monocots. 
 

5. Structure and development of flower; Inflorescence types; structure of anther and pistil. Male and female gametophyhtes, 
types of pollination; pollen-pistil interaction, self incompatibility, double fertilization. Post fertilization changes, endosperm 
and embryo development; structure and development of seed, seed dormancy; fruit development and types. 
 

6. Plant-water relations: Importance of water to plant life; water absorption, transport of water, transpiration; mechanism of 
stomatal opening and closing. Mineral nutrition: Essential macro- and micro- elements and their role; mineral uptake; 
deficiency and toxicity symptoms. Mechanism of phloem transport; source-sink relationship; factors affecting translocation. 
Nomenclature and characteristics of enzymes; regulation of enzyme activity; mechanism of action. 
 

7. Photosynthetic pigments; concept of two photosystems; Z-scheme; photophosphorylation; Calvin cycle; C4 pathway; CAM 
plants; photorespiration, aerobic and anaerobic respiration; Kreb’s cycle; electron transport mechanism; oxidative 
phosphorylation; pentose phosphate pathway. Biology of nitrogen fixation; importance of nitrate reducatse and its 

regulation; ammonium assimilation. Structure and function of lipids; fatty acid biosynthesis; -oxidation. 
 

8. Physiological effects and applications of auxins, gibberellins, cytokinins, abscisic acid and ethylene, Structure, physiological 
role and mechanism of action of phytochrome and cryptochrome.  Photoperiodism, vernalization, physiology of senescence 
and abscission. Physiology of seed dormany and seed germination. 
 

9. Tools and techniques of recombinat DNA technology, cloning vectors, PCR. Genomic and cDNA library, gene mapping and 
chromosome walking; methods of gene transfer in plants. Basic concept of plant tissue-culture, micropropagation, anther 
culture, embryo culture, synthetic seeds and somatic hybridization. Biotechnology and its application in human welfare with 
particular reference to industry, plant breeding and molecular farming.    
 

10. Concept of ecology and its scope.  Population ecology: Characteristics, positive and negative interaction.  Community 
characteristics, frequency, density and abundance, cover, life forms. Ecological succession.  Structure and concept of 
ecosystem, ecological pyramids, food chain, food web, ecological energetics, ecological productivity. Brief idea of air, water, 
noise and soil pollution. Global warming and ozone depletion. International efforts for mitigation of global climate change.  
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11. Types and conservation of biodiversity, concept of hot spots, biomes, phytogeographic regions of India, vegetation types. 
Ecological adaptations in xerophytes, hydrophytes and halophytes. Biogeochemical cycles. 
   

12. The importance and nature of plant products. Wood: properties, seasoning and importance, important timber plants of 
India. Brief history of origin, cultivation practices and recommended varieties of wheat, rice, potato and sugarcane with 
particular reference to Punjab. Cultivation practices and use of soybean, sunflower, mustard, groundnut and coconut. 
Botanical name, family, season and area of cultivation of potato, tomato, brinjal, carrot, ladyfinger, pea, mango, apple, 
banana, guava, kinnow and grapes.  
 

13. Botanical name, family, part used and uses of clove, cardamom, black pepper, turmeric, cumin and ginger. Botanical name, 
family, part used, active principle and uses of belladonna, neem, tulsi, stevia, rauwolfia, ashwagandha and glycyrrhiza. 
Cultivation practices, botanical name, family, active ingredients and processing of tea and coffee. Major sources, cultivation, 
processing and uses of Para rubber.  

 
 
 
 
11.   M.Phil/Ph.D. Course- see separate Handbook of Information   


