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Introduction: In the following space, write 4 to 8 paragraphs to introduce the topics covered in the chapter
Industrial engineering and management is concerned with the design, improvement and installation of integrated systems of men, machines, materials and energy.it brightens on the specialized knowledge and skills in the mathematical, physical and social sciences together with the principles and methods of engineering analysis and design to simplify predict and evaluate the results to be obtained from such sources. 
Industrial engineering systems determines the most effective ways and methods for the basic factors of production such as men, machines, materials, information and energy to produce a product or service and these factors links management goals and operational performances which deals with the increase in productivity through management of men, methods and technology  
Industrial management was birthed from industrial engineering, which is the process of planning, organizing, directing controlling and managing the activities of any industry /organizations it includes the knowledge of various fields so as to increase the efficiency and effectiveness of an industry as it organizes and transforms the inputs using various resources of organization into value added products with controlled and effective manner of running an industry. 
Some of the principles and tools of industrial engineering used includes; forecasting which is a method where paste experience is used to and estimate the future, it is a critical planning tool. Forecasting is an important part of production planning which affects the various industries and production activities and it depends on the horizon and analysis of the past data and present market scenarios.
Other tools and methods of industrial engineering includes four types of production systems which supports the operations of production lines, these production systems are;
Job-order production 
Batch size production
Mass production 
Continuous production
The introduction of these methods in to the factory or production system brings the effectiveness and efficiency of running an industrial or organization   


Questions:
Answer each question below with complete paragraphs. Also give examples to illustrate the ideas. As well, give examples on how you would apply the knowledge in your work or life. 
Chapter 1
1- Define the term ‘industrial engineering’. How it differs from industrial management?
1. Answer; industrial engineering according to Nadler 1955 is the art of        utilizing scientific principles, psychological data and physiological 2 - information for designing, improving, integrating industrial management and human operating procedures.
2.  - it is the designed for the improvement and installation of integrated systems of men, machines, materials and energy. While industrial management is the process of planning, organizing, directing, controlling the activities of an organization .it organizes and transforms the inputs using various resources of an organization into value added products in a controlled and effective manner.
2.Discuss the various phases of conceptual development of industrial engineering.
Ans; the development of industrial revolution has five stages namely;
1 - pre-industrial revolution-early 1800, where only manual operated manufacturing activities were done mostly in agriculture and handcraft products, Adam smooth 1776 advocated the concept of division of labor skills development and specialization, while concept of interchangeability of parts was developed by Whitney in 1798.
2 Industrial revolution-engineering emerged as a profession, the need of qualified skilled people who needed plan, organize and control the manufacturing process
3 Scientific Management-Fredrick Taylor the father of scientific management and four principles.
· job specialization. matches worker’s capabilities and motivation to do their work
· monitors worker’s performance 
· allocate work between managers and workers and allow workers to perform their tasks efficiently.
· Replaced the “thumb rule “used scientific method to study a work and determine the most effective way to perform specific task
4 operational research and quantitative research phase-concepts of linear programming was developed by Dantiz and first AC machine was used, first Robot was used and flexible automation was used.
5 Automation and computer –integrated manufacturing phase-
 
3.What do you mean by a production system? How do you classify the production system based on volume of items produced?
Ans; production system is the methods ,arrangement or procedures which includes all functions required to accumulate (put together) the inputs ,process or reprocess the inputs deliver the marketable  outputs which is ye input goods produced. A production system is the result of combining revenues with the conversion processes to obtain a result based on logic and function.
Production system can be classified based on the products type and the system that needs to be in place depending of the volume or quantity of products to be produced putting in mind the market demand for the same line 
4.Write the characteristics of discrete and continuous production systems.
Ans; the characteristics of continuous are ‘standard products are manufactured with high demand throughout the year division of labor is made more efficiently standardized input and standardized sequence of operations, machine tools, and equipment are used
characteristics of discrete production
1- enhances customer service.
2- increased productivity.
3- boosted quality of raw materials and products.
4- diminished downtime in machinery.
5- strengthened supplier relationships  
5.Compare the characteristics of job-order production and mass production systems.
Ans; job –order production is characterized by the manufacturing of one or few quantities of products designed and produced as per the specifications from the customer within the preferred time and cost while mass production is characterized by the manufacturing of discrete parts or assemblies using a continuous process, the production system is justified by very large volume of production.
In job-order production we have;
1- machines and methods employed are generic type as products changes are quite frequent while in in mass production special purpose machines having higher production rate are used
2- planning and control systems are flexible enough to deal with the frequent changes in product design while in mass production; production cycle time is shorter compared 
3- material handling systems are also flexible to meet the changing product requirements while in mass material handling can be completely automatic 
6.Write the advantages and disadvantages of batch production.
Ans; batch production is the production in which the job passes through the functional departments in batches and each batch may have different routines and some of the advantages are;
1- batch production promotes functional specialization 
2- job specialization exists for the operators
3- there is better utilization of plant and machinery compared to job –shop production.
4- Cost per unit is lower in plant and machinery.
Disadvantages are;
1- material handling is complex because of irregular and zigzag flow
2- production planning and control becomes complicated 
3- work –in-process inventory is higher compared to mass/continuous production
4- higher set –up-cost due to frequent changes in the set-up
7. Write the advantages and disadvantages of continuous production.
1- Ans; continuous production is the kind of production where facilities are arranged as per sequence of production operations from first stage to the final stage which is the finished product. Some of its advantages and disadvantages are;
Advantages; 
1- man power is not required for handling of materials as it is automatic
2- has high rate of production with reduced cycle time
3- high capacity utilization due to line balancing  
4- standardization of production process sequence
Disadvantages are;
1- product differentiation is limited
2- very high investment is required for setting up the flow line
3- flexibility to accommodate and process number of products does not exist.
8. What do you mean by productivity? How it differs from efficiency and effectiveness?
Ans; Productivity is concerned with how effectively the resources are been utilized to increase the output of production with the efficient utilization of inputs resources for producing of good and services.
      Productivity = output/input.
     Efficiency is the ratio of input to standard output expected, it indicates how well resources are utilized o accomplish a target or result while effectiveness is a measure of the degree of accomplishment of an object(target).
     Productivity is the integrations of both efficiency and effectiveness; it indicates a combined effects of resource utilization i.e. Efficiency – performance - effectiveness
9. Write the importance of partial productivity.
Ans; partial productivity is the ratio of the total output and individual input to in the case of the manufacturers productivity. This is used to measure the productivity of an individual input such as man power, capital investment and energy utilization in production. 
Partial productivity is very important as it helps to find the different areas where improvement is required and assist in setting the bench mark to make comparisons between companies
10. What are the factors affecting the productivity of a production system?
Ans; some of factors that affects production system are; man, machines, material, space, energy, and finance. Of all these man plays a vital role        in the production system. Proper maintenance is equally required as machines play an improving role in productivity while material costs and quality improves the production system. The time and maintenance gives out proper utilization of space, energy savings and cost involved to increase productivity.
11. Mention the reasons for poor productivity.
Ans; some of the reasons for poor productivity in an organization or system are;
1- Government rules and regulations 
2- Low motivation of people
3- Poor production planning and control systems
4- Lack of standardization 
5- Poor working environment
6- Non accountability of loss of production
7- Lack of co-ordination
8- Use of old equipment’s that increases down time of machineries
12. What are the methods used to improve the productivity?
Ans the improvement of any production system is based on either by effective utilization of the system or its process and some of the measures are;
1- use of reliable machines and automation systems
2- having better planning and co-ordination with effective control system in place
3- manufacturing strategy in place–opting for a total change in the process /product or strategy if the system is not working properly
4- technology –adapting new technology on to the system and equipment’s that are being used
5- by providing good incentives to employees, good quality circles and pay revision policy and having better work methods, improved job design and on –job training for the employees
13. Explain the working of productivity cycle.
 Ans; The productivity circle has four phases namely:
1- productivity planning
2- productivity measurement
3- productivity comparisons
4- productivity improvement
in the first phase, they should be a target of productivity to be fixed considering various factors like the availability of resources and production demand 
secondly, productivity is compared with that of competitors. i.e. The products that are being produced thirdly the opportunities and scope of productivity improvement are highlighted and used for the improvement of the system that is in place and fourthly the productivity is measured in terms of efficiency which represents systems ability to produce close to standard output.
14. Write the characteristics of a good productivity measurement process.
1- Ans; 1-  A good production measurement process should be simple in circulating             meaningful, easily understandable to use and provide status of productivity in an              organization.
2- should be accurate to provide realistic assessment’s.
3- should provide indices and information for comparisons of performance at an interval bases
4- should provide the information on interrelation of different subsystems
5- should help identifying the areas of low productivity so as to put efforts in areas of improvements.





Chapter 2
Q1. Discuss the importance of plant location decision mentioning the factors influencing the plant location.
· Ans; facility location and lay out is one of the most important aspect of any organizations operations as it involves the maximizing the effectiveness of production process flow plans and meeting the needs of employees with the objective of having a good smooth flow of work and materials and the information through a system of an organization.
· The location and layout enables higher utilization of space, equipment and the people with improved flow of information, materials or people, a good employee morels and safe working conditions and improved customer relations.
Some of the factors that influences the plant layout and locations include
1- proximity to the market –it should be near the markets/central business to reduce cost and easy movements of goods and services
2- business climate
3- infrastructure 
4- availability of suppliers
5- trade free zone
6- trading block
Q2. What are the mathematical techniques used to evaluate the plant locations? Discuss cost–volume–profit relationship used to evaluate the plant locations.
Ans; The mathematical techniques used to evaluate the plant locations are;
1- factor rating methods –the proposed locations are rated against the factors and finally weighed average ratings calculated for the location 
2- load distance methods-this is based on minimization of transportation cost considering the source and supply constraints
3- break even analysis- based on fixed cost and variable costs. minimum cost for the fixed volume of production
4- centroidal methods-this method is used to locate warehouse s or distribution centers so that maximum number of markets can be covered easily. 
Ii –the cost –volume –profit analysis(CUP) is a planning process that management uses to predict the future volumes of the activities, cost incurred, sales made and profit received. this analysis classifies all types of costs either fixed or variable. Thus the total cost is a functional of the volume and it is decided which location involves minimum cost for a fixed volume of production.
Q3. What are the objectives of plant layout?
Ans; Plant layout is the planning concerned with the arrangements of departments, work groups within the department, work stations, machines and stores within the production facility and the objectives are;
1- improve productivity
2- utilize labor effectively
3- ensure smooth flow of material
4- reduce material handling costs and provide safety
5- provide easy control, supervision and maintenance
6- utilize the available space effectively
7- provide flexibility in operations and reduce manufacturer cycle time
 
Q4. Discuss the advantages and disadvantages of product layout.
Ans; in production lay out the machines are arranged according to the sequence of operations and flow process of the production system, some of the advantages are;
1- Ensuring maximum efficiency 
2- Fewer material handling operations resulting in low material handling cost
3- Reduces manufacturing time
4- It increases productivity due t use of automation process
5- It simplifies production planning and control systems 
Disadvantages are;
1- Poor flexibility in accommodating a new product line 
2- In terms of a break down or absence of a machine operator, may stop production for all the production line
3- Workers becomes bored during specific tasks 
4- Special purpose of equipment and duplications is required to minimize the time of completion of the operations

Q5. Discuss the advantages and disadvantages of process layout.
Ans; process layout is the arrangement where machines and equipment’s of similar functions and process are arranged in the same area. some of the advantages are;
1- it is more flexible as compared to product layout as equipment’s and labor can be used for another product line.
2- Investment required is less as duplication is not necessary unless volume is less
3- Workers and supervisors gets exposure of cross –functional skills 
4- Easy extension –machines and devices can be installed without disturbing the existing layout and operation process 
Disadvantages are;
1- waiting time is more in process layout
2- production planning and control is more complex in comparisons to product layout
3- it requires highly skilled workers 
4- workers’ wages are high due to involvement in highly skilled task
Q6. Discuss the advantages and disadvantages of group layout.
Ans; group technology layout is the analysis and comparisons of items to group them into families with similar characteristics in manufacturing and design industry.thus layout is used where product mix is used and some of the advantages are;
1- the control required is reduced
2- the in-process inventory is reduced 
3- material handling is reduced due to the formation of special cell for the individual part family
4- due to requirement of better co-ordination among the different cells, human relation improves 
5- operator experience increases due to mixed properties of product and process layout
Disadvantages are;
1- higher skilled persons in each cell is required 
2- shop flexibility is reduced 
3- machine utilization is reduced compared to product layout 
Q7. Discuss the advantages and disadvantages of fixed-position layout.
  Ans; this is a type of layout where machines and workers move to the site and products remains in a fixed position for its entire manufacturing periods .some of its Advantages are;
1- it reduces the movements of work items and minimizes damage or cost of handling 
2- there is no problem like re-arrangement of machines or reassignment of jobs to workers.
Disadvantages are;
1- skilled and versatile workers are required because workers are involved in more than one operation 
2- poor availability of necessary combination of skills may increase the wages 
3- movement of workers and equipment may be too costly.  
Q8. Explain the process of systematic layout planning.
Ans; systematic layout is an organized tool used to conduct layout planning, it consists of a frame work of phases, a pattern of procedures and a set of convention for the identification, rating and visualizing in a layout plan.it is based on the three fundamentals namely;
1- relationship- degrees of closeness desired among things 
2- space- the amount, kind, shape of configuration of things to be laid out
3- adjustment-arrangement of things into a realistic best fit.
9. Explain the use of the block diagram in the rearrangement of departments or facilities.
Ans; A block diagram is the method that is used to visualize the amount of movements that occurs between departments these blocks are moved around to minimize the distance between them and this kind of arrangement is not done frequently. the diagram is used to represent the control system in the pictorial form. The resulting layout can usually have implemented for a long range of time   and proper design leads to increased efficiency.
10. Differentiate the product layout and process layout.  
    Ans; product layout is the design where machines, materials and other facilities are grouped as per order or flow of processing needed as products are arranged in one line as per sequence of operations and it is mostly suited for mass production.
        Process layout is a process where machines are groped in a single department it is a process where the resources having homogeneous process are combined together and it is suitable for a production with more variety of jobs.
Differentiate
1- the product layout results in transfer lines while process layout leads to group technology
2- product layout there is homogeneous flow and sequencing of work for each unit while in process the workflow is variable depending on the nature of the job
3- product layout products are standardized and produced at larger quantities while process layout products are diversified and produced in smaller batches of different brands
11. What do you understand by line balancing? Discuss the steps used to balance the production line.
Ans; line balancing is a production strategy that involves distribution of work force on work stations to minimize the idle time. The strategy mainly focuses on improving overall efficiency of single model assembly line by reducing bottle neck activities, cycle time and distribution of work load at each workstation. 
       ii- the steps of line balancing are;
1-  Takt time –is used for deciding maximum throughput rate a process can agree to deliver
2-  create a process top –down chart method to identify the sequencing relationship between process activities.
3- Understand the time required for process activities 
4- Establish “as is “relationship takt time and the cycle time based on the calculations done for takt time and cycle time for the process.
5- Calculate the number of workstations required, the takt time and cycle time calculated for the “as is “processes give an opportunity to calculate the required number of workstations.
6- Identify areas of inefficiencies 
7- Conceptualizes a restructuring of activities
8- Demonstrate how improved process perform
12. What do you understand by group technology? Enumerate the advantages and   disadvantages of group technology.
Ans; group technology is the manufacturing philosophy or principle whose basic concepts is to identify and bring together related or similar parts and process to take advantage of similarities which exist during all stages of design and manufacturing.
Advantages are:
1- standardization of equipment’s 
2- reduced number of tools, pallets, digs and fixtures 
3- improved plant parts replacement decisions 
4- improved job satisfaction, morale and communication
5- material handling is reduced considerably
6- reduced product design variety.
Disadvantages 
1- the general resistance when change over to a new system is decided
2- additional cost of implementation of the GT system
3- the expense of part classification and coding
4- rearranging of machines in the plant into the new appropriate machine cells 
13. Discuss the classification and coding systems used in group technology.
Ans; In classification and coding, similarities among parts are identified and these similarities are related in a coding system and the systems used are;
1- system based on parts, design attributes.
2- System based on manufacturing attributes.
3- Systems based on both design and manufacturing attributes. 
14. What is a flexible manufacturing system? What are its components? Why is an FMS capable of producing a wide range of lot sizes?
Ans; Flexible manufacturing is the system that has highly automated machine arrangement which combines automated processing stations, material handling and storage system that are controlled by integrated computer control systems.
Three basic components of FM are;
1- Work stations
2- Automated material handling and storage systems 
3- Computer control system
Fms is capable of processing a variety of different parts styles simultaneously at work stations and quantities of production that can be adjusted on response to changing demand patterns as material handling and storage systems are fully automated and computer control systems makes it easy to operate to its efficiency 


Chapter 3
1. What is the objective of forecasting? Discuss the various steps involved in demand forecasting.
Ans; forecasting is the initial phase of production planning in which quantities of products to be produced in the near future is estimated and production schedule is prepared accordingly, the objectives of forecasting are:
1- to improve organizational performance which results in more revenue, more profit and increased customer satisfaction. 
Ii - Steps involved in forecasting are;
1- identification of objectives
2- determination of demand-the objectives should be clear for forecasting data and how it is related to forward planning of the firm
3- collection of data; the relevant past data should be collected from various sources such as annual reports, magazines etc.
4- forecasting demand; after data collection and validation, forecasting made for specific time and future 
5- implementation of results; the results are implemented to fulfil the objectives.
6- Selection of suitable forecasting model; suitability is to be checked for the particular product
2. Explain the Delphi method of forecasting. How is it different from executive opinion method?
Ans; Delphi method of forecasting also known as reasoned pinon is the method of forecasting where at least two rounds of forecast are obtained independently from the small group of experts, here experienced and suitable experts pull their forecast from independently submissions of their expertise.
ii – the Delphi method is where experts voice their forecast independently without knowing the other people on the panel on several occasions until the suitable results are obtained while the executive committee is the method where the forecast is based on the consensus of the committee, where managers draw up their collective wisdom to map ahead the future events in some open meetings                              
3. How does the weighted moving average method overcome the limitations of the moving average method?
Ans;  
4. How does the weighted average method differ from the exponential smoothing method regarding the weight assignment to the recent data?
Ans; the two are similar in some ways as they all measure the trend and are interpreted in the same manner, however the difference is the sensitivity each shows to the changes in the data used in calculations. The EMA places higher weighing on the recent data than old data as SMA assigns equal weight to all.
The Exponential smoothing gives greater weight to demand in more recent periods and less weight to the demand in the earlier periods
5. What do you mean by seasonal variations in demand? How do you
account for the seasonality in forecasting problems?
Ans; it is a variable element in the time series analysis of forecast, and refers to a phenomenon where the production and plan of product change on certain seasons trending depending on the characteristics of the product.
   ii – the seasonality variations can be calculated using the addictive or multiplicative models upon knowing the difference between the actual states and the trend (three –months moving average)
6. What are the techniques used to find the forecasting errors? Explain in detail.
Ans; 
1-  MAD- mean absolute deviation-this shows the deviation of forecasted, measures the total errors in a forecast without regards to sign.
2- mean absolute percentage error - is one of the methods used to find forecasted errors it is the average of percentage errors over a period of time and it consists of two parts M and APE=
           Actual demand –forecasted demand /actual demand multiplied by 100.
3 – calculated forecast error
4 tracking signal- the purpose of tracking signal is to detect a systematic change in the demand or systematic error of forces  
7. What are the advantages of regression method of forecasting over simple moving average method of forecasting?
Ans;
Advantages.
1- predicts sales in the near future and long term
2- allows business to have informed decisions when formulating strategies 
3- supportive decisions-helps managers to shift through the data and pick the right variables to make the most informed decisions
4- correcting errors-regression analysis helps managers and businesses to recognize and correct errors 
Conclusion: In the following space, write 4 to 8 paragraphs to conclude this course. What did you learn? How can you use this knowledge to make your life better?
For every small and big industry, production factories or manufacturing industrial needs processes and guide lines of operation regarding the material, machines and the labor. industrial engineering and management comes in very hand as it managers the systems, organizes and control the operations of any company.
Industrial engineering focuses on improving the systems, helps reducing running cost of setting up the plant and opening up a business.it improves processes and implement strategies that reduces costs and improves productivity. With the automation process industrial engineering improves the efficiency of man power, machines and reduces bottom neck time wasted during production.
Having the knowledge of industrial engineering, it will help me understand the process, procedures for production system and distribution of tasks while managing resources and maintaining schedules requirement to cut off bottom neck time wasted and minimize material handling points knowing the flow process and product layout to meet production schedules and tasks.
Industrial engineering methods ,tasks and procedures of  having an efficient  and effective plant  will add more to my abilities in the design ,improving  and automation of plant equipment and improving the work stations and cycle  time .it will be  beneficial to utilize the benefits of automation of machines equipment’s ,managing the workforce and improving the work culture of production systems with the knowledge of forecasting ,types of production systems and its strength to have a cost effective type of plant set up and improving the efficiency of both machines and labor force. 
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