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GUJARAT TECHNOLOGICAL UNIVERSITY 
INDUSTRIAL ENGINEERING 


B. E.  SEMESTER: VII 


 
Subject Name:  Industrial Statistics & Quality Management  


     (Department Elective - I) 
Subject Code:   171504 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction:  
Meaning and scope of Industrial statistics, common patterns of   variations, 
The normal, binomial and poison distributions and its properties, Elements 
of Probability as applied to statistics, conditional probability, Bayer’s 
theorem.  
 


6 


2.  Statistics theory :  
 
Measures  of  central   tendency – Mean,  Median,  Mode,  Quartile,  
measures of dispersion - standard deviation, variance, standard deviation 
of combined group, absolute and relative measures of dispersion, 
skewness and kurtosis. 
 


6 


3.  Probability theory:  


Probability distribution of discrete and continuous random variable 


functions, parameters, probability density functions, Mean, Median, 


Moment, Moment generating functions of binomial, poison, geometric and 


hypergeometric distributions, Mathematical expectations. 


6 


4.  Tests of significance:  
 
Elementary theory and practice of sampling, standard error of means and 
variance, tests of significance X- test, T-test, F-test, Z-test,  and their 
application. Mathematical expectations. 
 


10 


5.  Regression and correlation:  


Curve fitting correlation and Regression, elements of statistical inference 


and estimation theory applied to engineering problems. 


4 


 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


4 0 2 6 70 30 30 20 







6.  Quality:  
 
Definition : concepts of quality, total quality and quality control, quality 
characteristics, economics, policy and objectives, specifications T.Q.M. 
and various quality standards. 
 


4 


7.  Inspection:  
 
Need for inspection, types of inspections, inspection stages-where and 
how much to inspect, organizing for inspection. 
 


4 


8.  Quality control :  
 
Basic objectives, Product effectiveness & quality of design, manufacture 
and performance, total systems cost, quality assurance, benefits from 
quality assurance on reliability and quality control, quality control and 
production relationship in organization structure, statistical quality . 
 


6 


9.  Control charts :  
 
General theory, charts for variables and attributes i.e. X R chart, P chart, 
NP chart and C chart used in process, attributes, process capability charts. 
 


10 


10.  Acceptance sampling: 
 
Elementary concept of sampling by attributes, single & double sampling 
tables, construction and use of O.C. curve, AQL, LTPD, produces risk, 
consumers risk, AOQL, O C curve specifications, effect of change of 
sampling, Introduction to sampling by variables, continuous sampling, 
designing of sampling plan vendor. 
 


8 


 
Industrial visits to be organized to understand the above topics practically, and assessment of 


the study during visit will carry weightage in Theory and Practical exams. 


 


Reference Books: 


 
1. Statistical Mehtods by Schaum’s series 


2. Quality Assurance engineering by Schmidt. 


3. Quality control handbook  by Huran (McGraw hill) 


4. Total quality control  by Tcisenbaum ( McGraw hill) 


5. Introduction to Probability and statistical applications by P.A,. Mcyer. 


6. Probability & statistics for engineer  by Freund & Miller 


7. Quality control & Industrial Statistics  by Duencan (Taraporewala) 


8. Statistical quality control by Grant (McGraw hill) 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
INDUSTRIAL ENGINEERING 


B. E.  SEMESTER: VII 


 
Subject Name:  Logistics and Supply chain management  


     (Department Elective - I) 
Subject Code:   171505 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Logistics management: ………  


Introduction, Logistics system design, Demand planning, Multiple channel 


distribution, Multi-echlon system, Model development, Concept of 


warehousing, Methods of storage, Primary and secondary transportation, 


Logistics information system, Logistics costing 


16 


2.  Supply chain management:  


Overview, Supply chain basics, Decision phases in a supply chain, 


Planning and operations, Importance of supply chain process, Functional 


and organizational scope of SCM, Management of Demand and supply in 


SCM, Capacity, Inventory, market segments, Supply chain forecasting, 


Supply chain forecasting management performance (SCFMP). 


Collaborative planning forecasting and replenishment (CPFR). 


32 


Drivers of outsourcing:  


Procurement approaches to SCM, Operational, stretagic and global 


outsoursing, Production supply chain model, Intrafirm production, Build to 


order production, Lean, JIT, Dispersed production Relavence and role of 


supply chain coordination, 


8 


Bull whip effect:  
 
Modelling the impact of information on inventories, Role of Marketing, 
sales and R& D in SCM, Information systems and technology in supply 
chain, E-Business models: B to B, B to C. Managing service. (8 Hrs.) 
 


8 
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Reference Books: 


 
1. Blanchard, B.S., Logistics Engineering & management, Prentice Hall, New Jersey, 


1997 


2. Lambert, D.M., Stock J.R., Fundamentals of Logistics management, Irwing McGraw 


Hill, 1998 


3. Sunil Chopra and Peter Menidl, Prentice Hall, 2001, Supply chain management- 


Stretagy planning and operations. 


4. Manish Govil and Jean Marie Prop, Supply chain design and management: Statistical 


and Tactical perspectives, Academic press, San Diego. 


5. Sridhar Tayur, Ram Ganeshan and Micheal Magazine, Quantitative models for supply 


chain management, Kluwer Academic publishers, 2002 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
INDUSTRIAL ENGINEERING 


B. E.  SEMESTER: VII 


 
Subject Name:  Operations Planning & Control 


Subject Code:   171501 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Production forecasting: 


Use of forecast, types of forecasts, statistical forecasting, time series 
analysis models, effects of trend, seasonal and irregular movements in the 
model, uncertainty  of  forecast, monitoring  forecast, need  for  planning  
and  market  research. 
 


8 


2.  Process planning: 


Prerequisites of process planning, steps in process planning, break even 
analysis- analysis- new designs, product mix machine or process selection 
and make & buy decisions, study of route sheet preparation, economics 
order quantity of manufacture. 
 


10 


3.  Production planning: 


Benefits and basic functions for production planning, project planning 


various production planning, types of production and their basic 


characteristics, identification of different production activities, capacity 


level of each activity, determination of standard hours available, master 


schedule, 


10 


4.  Aggregate planning: 


Pure and mixed strategies, Choice of APP, Examples 


8 


5.  Master Production Schedule: 


Concept, Strategies, Chase sales, Lot-for-lot 


4 


 


6.  Materials Requirement Planning: 


Inputs to MRP, Structure of MRP, Examples of MRP 


8 
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7.  routing and scheduling in job, lot and mass production, jobs sequencing 


and machine loading line of balance technique. 


6 


8.  Production control: 
 
Functions of production control, effects of production control, dispatching 
and follow up in job, lot and mass production, evaluating a production 
control system, designing the production control organization. 
 


6 


9.  Line balancing: 
 
Operation sequencing and assembly line balancing, minimum number of 
theoretical workstations, efficiency of assembly line using heuristic 
approach. 
 


4 


 


Term Work :   
The T.W. will be based on the above syllabus. 


 


Pract/Oral   :    


It will be based on T.W. & above syllabus 


 
Industrial visits to be organized to understand the above topics practically, and assessment of 


the study during visit will carry weightage in Theory and Practical exams. 


 
Reference Books: 


 
1. Operations planning and control, Martin K. Starr, CCengage publication 


2. Principles & design of production planning & control  by sheele, westermann & 


wimmest 


3. .Elements of P.P.C.   by Eilon (macmillan) 


4. Industrial organization & management  by Bethel, atwater, smith and stackman 


5. Operation Management  by Barry shore (Tata-Mcgraw hill) 


6. Modern production management  by Buffa (John willey) 


7. Production management  by H.N. Broom (D.B.Taraporevala & sons) 


8. Production and inventory control, By Narsimhan, Billington 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
INDUSTRIAL ENGINEERING 


B. E.  SEMESTER: VII 


 
Subject Name:  Project - I 


Subject Code:   170001 


 


 
Students have to carry out project work at different Industrial organizations, in connection with 


the subjects they are studying in Industrial Engg. Course. This Project work of 2 weeks will be 


under guidance of Industrial guide and Institutional guide (faculty). After completion of Project 


presentation will be done at the institute. During project work the Institutional guide (faculty) 


will visit once the place of project to guide, evaluate the student and give necessary instructions 


for corrections. 


 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


0 0 4 4 0 100 0 50 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
INDUSTRIAL ENGINEERING 


B. E.  SEMESTER: VII 


 
Subject Name:  Resource Optimization Techniques 


Subject Code:   171503 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction: 


The origin, development, nature, definitions, and history of operations 


research. Scope and phases of O.R methods. Problem formulation model 


construction, deriving solutions from models. 


2 


2.  Assignment  Problems: 


Assignment   problems, Methodical   statement,  important theorems, 
Hungarian method, Unbalanced  and maximization problems. Travelling 
salesman problems. 
 


6 


3.  Linear Programming : 


 (a) General linear programming problems, mathematical formulation 


graphical    method for the solution of L.P.P. simplex method, slack 


and surplus variables, degeneracy, duality in L.P.P., sensitivity 


analysis, and integer programming. 


16 


4.  Transportation problems: 


Vogel’s approximate methods, optimality test, Modi method, stepping-


stone method, degeneracy, unbalanced transportation problems, 


transshipment problems. 


12 


5.  Queuing theory: 


Introduction, random arrivals to queue and exponential service times, 


simulation of queues (only application of problems). 


8 


6.  Replacement theory: 


Introduction, replacement by alternative equipment, money value changing 


8 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 
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with time type replacement problems, group replacement policy, staffing 


problems. 


7.  Sequencing problems: 


Introduction, sequencing problems on n-jobs on two machines, n-jobs on 


three machines, and n-jobs on m-machines. Graphical  method of 2-jobs 


on m-machines problems. 


4 


8.  Game theory: 
 
Introduction, Two-persons-zero-sum games, pay of matrix, strategy, 
saddle point, algebraic method, method of sub games for game theory 
problems. 
 


8 


 


Reference Books: 


 
1. Operations Research: By JK Sharma, MacMillan Business books 


2. Operations Research by V.K. Kapoor 


3. Operations Research by Hamdy H. Taha 


4. Fundamentals of operation Research by Russell L. Ackoff and Maurice W.  Sasieni. 


5. Operations Research (Methods and problems) by Sasieni M., L. Friedman. 


6. Operation Management  by Elword S. Buffa. 


7. Operation Research by R.C.Gupta. 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
INDUSTRIAL ENGINEERING 


B. E.  SEMESTER: VII 


 
Subject Name:  Work System Design 


Subject Code:   171502 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Work Study  -  Scope: 
 
Introduction, Work study and (I) Top management (II) Middle Mgt. (III) 
Workers (IV) Personnel, Work Study  Techniques. 
 


3 


2.  A) Method Study: 
 
Introduction , Work simplification, Selection of Job, Economic 
Consideration, Design Consideration, Production Consideration, Human 
Consideration. 
 
Search for a job for method study recording techniques, Process chart 
Construction of  Operation Process Chart – Examples & uses, Flow 
Process Chart – Examples & uses,  Flow diagram – Examples & uses. 
Critical examination, Procedure of investigation, Templates and  Models. 
 


6 


 


 


11 


(B) Movements of workers in shops. Construction of string diagram, Travel  
chart, Man & Machine chart, Multiple Activity chart. 


4 


(C) Motion Economy, use of human body, arrangement of work place, 
design of tools and equipments, Two handed process chart, work 
station design.  


6 


(D) Cycle graph and chronocycle graph, Therbligs, Micromotion study, 
SIMO chart Memo motion study. 


  


4 


3.  (A) Work Measurement : 


Introduction, Techniques of W.M., objectives and uses of Time study, Time 
Study Equipments, Procedure for Time study, Selection of Job for T.S. , 
Selection of Operator Recording of Information, Breaking operation in to 
elements, Choice of Elements, Number of  readings, Procedure of using 


22 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


4 0 2 6 70 30 30 20 







and its methods, Training in Rating, Allowances and types, Calculation of 
standard Time. 
 


(B)Other Methods of Work Measurement: 


Synthesis, standard data, Production interruption study, analytical 


estimation, work sampling, statistical concepts, confidence limits, number 


of observations, P.M.T.S., M.T.M., W.F.S.  


Industrial visits to be organized to understand the above topics practically, 


and assessment of the study during visit will carry weightage in Theory and 


Practical exams. 


8 


 


Reference Books: 


 
1. Work study by ILO 


2. Work study by R.C. Patel 


3. Workstudy by Suresh Dalela 


4. Work study and Ergonomics by S.K. Sharma and Savita Sharma 


 


  


 






