
Comprehensive Theory with Solved Examples

Manufacturing Management
Mechanical Engineering

An initiative of Group

B I G L E A R N I N G S M A D E E ASY

Civil Services Examination



MADE EASY Publications Pvt. Ltd.

Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro Station), New Delhi-110016
E-mail: infomep@madeeasy.in
Contact: 9021300500

Visit us at: www.madeeasypublications.org

Manufacturing Management
© Copyright, by MADE EASY Publications Pvt. Ltd.
All rights are reserved. No part of this publication may be reproduced, stored in or introduced 
into a retrieval system, or transmitted in any form or by any means (electronic, mechanical, 
photo-copying, recording or otherwise), without the prior written permission of the above 
mentioned publisher of this book.

First Edition : 2018

Second Edition : 2019

Reprint : 2020

Reprint : 2021

Reprint : 2022

Reprint : 2023

Reprint : 2024

© All rights reserved by MADE EASY PUBLICATIONS PVT. LTD. No part of this book may be reproduced or utilized in any form without 
the written permission from the publisher.



Chapter 1
Break Even Analysis.................................. 1
1.1	 Production...................................................................................... 1

1.2	 Production System...................................................................... 1

1.3	 Productivity.................................................................................... 1

1.4	 Cost in Production....................................................................... 2

1.5	 Break Even Analysis (BEA)......................................................... 2

1.6	 Total Sale or Revenue................................................................. 3

1.7	 Break Even Chart.......................................................................... 3

1.8	 Angle of Incidence (q)................................................................ 4

1.9	 Contribution Margin................................................................... 4

1.10	 Profit Volume Graph.................................................................... 4

1.11	 Profit Volume Ratio...................................................................... 4

1.12	 Margin of Safety (MoS)............................................................... 5

Chapter 2
Inventory Control...................................12
2.1	 Introduction.................................................................................12

2.2	 Classification of Inventories...................................................12

2.3	 Inventory Control.......................................................................13

2.4	 Inventory Functions (Need for Inventories)......................13

2.5	 Determining Inventory Level.................................................14

2.6	 Inventory Models.......................................................................16

2.7	 Inventory Costs (Costs Associated with Inventories)....17

2.8	 Case I: Determining Economic Order Quantity  for

	 Inventory Model with Uniform Demand...........................19

2.9	 Case II: EOQ Problems with Several Production

	 Runs or Unequal Length..........................................................22

2.10	 Economic Order Quantity when Stock 

	 Replenishment is not Instantaneous (Gradual

	 Replenishment or Finite Replenishment)..........................23

2.11	 Inventory Control Models With Shortages 

	 (Stock Outs)..................................................................................30

2.12	 EOQ Problems With Instantaneous Production 

	 and Fixed Order Cycle...............................................................32

2.13	 EOQ Problem With Gradual Supply 

	 and Shortages Allowed............................................................33

2.14	 EOQ Problem With Price Breaks............................................40

2.15	 Estimation of Reorder Level (ROL) and EOQ.....................42

2.16	 Selective Inventory Management........................................48

Chapter 3
PERT/CPM................................................57
3.1	 Introduction.................................................................................57

	 3.1.1	 Steps for drawing CPM/PERT network:................57

	 3.1.2	 Network Representation:..........................................58

	 3.1.3	 Types of Network Diagram.......................................59

	 3.1.4	 Numbering the Events (Fulkerson’s Rule)............59

	 3.1.5	 Distinction between PERT and CPM......................60

	 3.1.6	 Determination of time to complete each 

		  activity:.............................................................................60

	 3.1.7	 Probability Estimate:...................................................63

	 3.1.8	 Project Crashing...........................................................63

Chapter 4
Forecasting.............................................99
4.1	 Introduction.................................................................................99

4.2	 Benefits of Forecasting.............................................................99

4.3	 Types of Forecasting.............................................................. 100

4.4	 Commonly Observed Demand Pattern.......................... 102

4.5	 Qualitative Methods of Forecasting................................. 102

4.6	 Measures of Forecasting Errors.......................................... 104

4.7	 Quantitative Methods of Forecasting.............................. 105

4.8	 Statistical Forecasting............................................................ 111

4.9	 Seasonality Index ................................................................... 115

(iii)

Manufacturing Management
Contents



Chapter 5
Queuing Theory....................................121
5.1	 Introduction.............................................................................. 121

5.2	 Issues Involved in Waiting Line.......................................... 121

5.3	 Characteristics of a Queuing Model................................. 122

5.4  	 Queue Characteristics........................................................... 125

5.5	 Service Characteristics.......................................................... 125

5.6	 Customer Behaviour.............................................................. 126

5.7	 Kendall Notations.................................................................... 126

5.8	 Single-Line-Single-Server Model...................................... 126

5.9   Model II (M/M/1: N/FIFO)....................................................... 131

5.10	 Model II (M/M/C:  ∞/FIFO).................................................... 1 3 2

Chapter 6
Linear Programming, Transportation, 
and Assignment Models......................140
6.1	 Introduction.............................................................................. 140

6.2	 Simplex Method...................................................................... 141

6.3	 Transportation Problem........................................................ 142

6.4	 Definitions................................................................................. 142

6.5	 Optimality Test......................................................................... 143

6.6	 Modi Method for Optimality Test...................................... 143

6.7	 Assignment Problem............................................................. 145

Chapter 7
Work Study............................................158
7.1	 Introduction.............................................................................. 158

7.2   Method Study............................................................................ 158

7.3	 Micro-Motion Study............................................................... 161

7.4 Charts and Diagram.................................................................. 163

7.5	 Time Study................................................................................. 166

7.6	 Predetermined Motion Time Standards (PMTS)........... 169

7.7	 Work Sampling......................................................................... 171

Chapter 8
Statistical Quality Control....................175
8.1	 Introduction.............................................................................. 175

8.2	 Objectives of Quality Control............................................. 175

8.3	 Advantages of Statistical Quality Control...................... 175

8.4	 Causes of Variation in Quality............................................. 175

8.5	 Techniques of SQC.................................................................. 176

8.6	 Control Charts.......................................................................... 176

8.7	 Control Charts for Variables................................................. 177

8.8	 Control Charts for Attributes.............................................. 185

8.9	 Product Control....................................................................... 196

8.10	 Acceptance Sampling............................................................ 197

8.11	 Single Sampling Plan............................................................. 198

8.12	 Operating Characteristic Curve (O.C.C.).......................... 198

8.13	 Double Sampling Plan........................................................... 201

8.14	 Multiple or Sequential Sampling Plan............................. 201

Chapter 9
Line Balancing and Sequencing..........206
9.1	 Introduction.............................................................................. 206

9.2	 Objective in Line Balancing Problem............................... 206

9.3	 Constraints in Line Balancing Problem........................... 207

9.4	 Definition and Terminology in Assembly Line.............. 207

9.5	 Methods of Line Balancing.................................................. 209

9.6	 Heuristic: Largest Candidate Rule..................................... 210

9.7	 Heuristic: Helgeson-Birnie (Ranked Positional 

	 Weight) Method...................................................................... 211

9.8	 Sequencing............................................................................... 214

Chapter 10
Plant Layout and Production 
Planning and Control...........................228
10.1	 Plant Layout.............................................................................. 228

10.2	 Production Planning and Control..................................... 231

10.3	 Material Requirement Planning (MRP) and MRP (II)... 233

10.4	 Just-In-Time............................................................................... 244

nnnn

(iv)






















	01. Break Even Analysis.pdf
	02. Inventory Control.pdf
	03. PERT-CPM.pdf
	04. Forecasting.pdf
	05. Queuing Theory.pdf
	06. Linear Programming, Transportation and Assignment Models.pdf
	07. Work Study.pdf
	08. Statistical Quality Control.pdf
	09. Line Balancing.pdf
	10. Plant Layout and Production Planning and Control.pdf
	Fron.pdf
	01. Break Even Analysis.pdf
	02. Inventory Control.pdf
	03. PERT-CPM.pdf
	04. Forecasting.pdf
	05. Queuing Theory.pdf
	06. Linear Programming, Transportation and Assignment Models.pdf
	07. Work Study.pdf
	08. Statistical Quality Control.pdf
	09. Line Balancing.pdf
	10. Plant Layout and Production Planning and Control.pdf




