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Technical English For Industrial and System Engineering M.Shayan

NIT 1

What is Industrial Engineering?

Vocabulary

Branch/ a branch of

Deal

Deal with something / concerning with
Optimize

Process
Develop/developed/developing/development
Improve/improvement

Implement/ implementation
Evaluate/evaluation

Integrate/integration

Synthesis / synthesize

As well as/Likewise/ in like manner/ along with/ moreover/ similarly
Principle/ principal

Specify/ specification

Obtain

Underlie/ underlying

Concept/conception/ preconception

Overlap

Consider/ considerable/ considerably

Orient/ direct/ lead/ guide
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Business-oriented

Emphasize/ emphasis

Extensive

Profession/ proficient/ proficiency/professional
Use/ usage

Depend on/ independent/dependable
Quantitative/Qualitative

Specialty/specialist

Viewpoint/ point of view/ opinion

Recruiter

What is Industrial Engineering?

Industrial engineering is a branch of engineering dealing with the optimization of complex processes or
systems. It is concerned with the development, improvement, implementation and evaluation of integrated
systems of people, money, knowledge, information, equipment, energy, materials, analysis and synthesis,
as well as the mathematical, physical and social sciences together with the principles and methods of
engineering design to specify, predict, and evaluate the results to be obtained from such systems or
processes. Its underlying concepts overlap considerably with certain business-oriented disciplines such as
Operations Management, but the engineering side tends to emphasize extensive mathematical proficiency

and usage of quantitative methods.

Depending on the sub-specialty(ies) involved, industrial engineering may also be known as operations
management, management science, operations research, systems engineering, or manufacturing, usually
depending on the viewpoint or motives of the user. Recruiters or educational establishments use the
names to differentiate themselves from others. In health care, industrial engineers are more commonly

known as health management engineers or health systems engineers.
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Vocabulary

Concern: to relate to; to have an influence on

Integrate: to form, coordinate, or blend into a functioning or unified whole; unite
Draw upon: to use as a source of supply; draw on

Principle: a comprehensive and fundamental law, doctrine, or assumption

Specify: to name or state explicitly or in detail; to include as an item in a specification
Predict: to declare or indicate in advance; forecast; prophesy; foretell

Evaluate: to determine the significance, worth, or condition of usually by careful appraisal and study; assess
Obtain: to gain or attain usually by planned action or effort; acquire

Facilitate: make easy or easier; ease

Discipline: a field of study; a rule or system of rules governing conduct or activity
Interface: to interact or coordinate harmoniously

Explicit: clean-cut, definite, definitive, express, specific

Strategies

Skimming is reading quickly for a general understanding of the topic and organization of the
passage.

Scanning is looking through a passage to find specific information.

Industrial Engineering is concerned with the design, improvement and installation of integrated
systems of people, materials, equipment and energy. It draws upon specialized knowledge and
social sciences together with the principles and methods of engineering analysis and design to
specify, predict and evaluate the results to be obtained from such systems.

To be more specific, the function of an industrial engineer is to integrate people, machines,
materials and information to facilitate an effective operation and to maximize productivity.
Therefore, system management becomes one of the key functions of an industrial engineer.
Industrial engineering is the interfacing of people with machines. The design of a total system
must include the behavioral characteristics, stress-strain relationships, load carrying energy

characteristics, and motivational responses of the people who are vital links in a system in
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addition to the physical elements of the machines. Therefore, the uniqueness of industrial
engineering is the explicit reference to people and social sciences in addition to natural sciences.
Not only the design, installation, evaluation and redesign of machine systems are the major
concerns of industrial engineering, but also the human factors in the system.

1- What is the main idea of the first paragraph?

1. Methods which are used in industrial engineering.

2. What industrial engineering does with methods and science.
3. Definition of industrial engineering.
4

None of the above mentioned

2- What is the main idea of the second paragraph?
1. Maximizing productivity
2. Use of industrial engineering.
3. The key functions of an industrial engineer.
4

System management as a single function

3- What author is going to say in paragraph 3?

1. Definition of industrial engineering

2. Deference between industrial engineering and other engineering disciplines.
3. Role of human factor in industrial engineering.
4

Shining function of industrial engineering.

4- According to the passage what industrial engineering is concerned with?
1. Designing, classification and integration.
2. Optimization, installation and integration.
3. Improvement, design and installation.
4

Qualification, installation and design.
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5- All the options are the specific objective of industrial engineering EXCEPT....?

1.

2
3.
4

Designing various systems
Integrating people, machines, materials and information
Facilitate an effective operation

Maximize productivity

6- According to the passage, which one is a key function in industrial engineering?

1.

2
3.
4

Integration of people, machines, materials and information
Optimization
Maximizing productivity

System management

7- The uniqueness of industrial engineering is ........ :

1.

2
3.
4
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NIT 2

Plant L ayout

Layout

Plant
arrangement
facility
equipment
furniture

flow of material
handling
receipt

raw material
delivery

final product
line layout
Product layout
sequence
sequentially
backtrack
batch production

M.Shayan

stationary

bulky

combination

likelihood
work-in-progress(WIP)
lead time

confineto

manpower

autonomy

master

fulfill

retrieval

scratch

innovative

exploitation

as per(in accordance with)
component
embodiment

accrue from

conventiona

Definition: Plant layout refersto the arrangement of physical facilities such as machines, equipment,

tools, furniture etc. in such a manner so as to have quickest flow of materia at the lowest cost and with

the least amount of handling in processing the product from the receipt of raw material to the delivery of

thefinal product.
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TYPESOF LAYOUT:

There are mainly four types of plant layout:
(a) Product or line layout

(b) Process or functional layout

(c) Fixed position or location layout

(d) Combined or group layout
PRODUCT OR LINE LAYOUT:

In this type of layout the machines and equipments are arranged in one line depending upon the sequence
of operations required for the product. It isaso called as line layout. The material moves to another
machine sequentially without any backtracking or deviation i.e. the output of one machine becomes input

of the next machine. It requires avery little material handling.

It is used for mass production of standardized products.

L Workstation- || Workstation- || Workstation- || Workstation- .
1 2 3 4
PROCESSLAYOUT:

In this type of layout the machines of asimilar type are arranged together at one place. Thistype of layout
isused for batch production. It is preferred when the product is not standardized and the quantity

produced is very small.

Dept. Dept. Dept.

Dept. Dept. Dept.
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FIXED POSITION OR LOCATION LAYOUT:

Fixed position layout involves the movement of manpower and machines to the product which remains
stationary. The movement of men and machinesis advisable as the cost of moving them would be lesser.
Thistype of layout is preferred where the size of the job is bulky and heavy. Example of such type of

layout is locomotives, ships, boilers, generators, wagon building, aircraft manufacturing, etc.

Faw o
material
Finished
MWachines ¢ 4 AlR CRAFT ASSEMELY Product
Equipment »
(Alrcraft)
Labour o

Combined layout:
A combination of process & product layout is known as combined layout.

Manufacturing concerns where several products are produced in repeated numbers with no likelihood of

continuous production, combined layout is followed

Group Technology (GT)

Group Technology or GT is a manufacturing philosophy in which the parts having similarities (Geometry,
manufacturing process and/or function) are grouped together to achieve higher level of integration
between the design and manufacturing functions of a firm. The aim is to reduce work-in-progress and
improve delivery performance by reducing lead times. GT is based on a general principle that many
problems are similar and by grouping similar problems, a single solution can be found to a set of
problems, thus saving time and effort. The group of similar parts is known as part family and the group of
machineries used to process an individua part family is known as machine cell. It is not necessary for
each part of a part family to be processed by every machine of corresponding machine cell. This type of

manufacturing in which a part family is produced by a machine cdl is known as cdlular. The
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manufacturing efficiencies are generally increased by employing GT because the required operations may

be confined to only asmall cell and thus avoiding the need for transportation of in-process parts

Cellular Manufacturing

Cedllular manufacturing is a manufacturing process that produces families of parts within a single line or
cell of machines operated by machinists who work only within the line or cell. A cell is a small scale,
clearly-defined production unit within a larger factory. This unit has complete responsibility for
producing afamily of like parts or a product. All necessary machines and manpower are contained within
this cell, thus giving it a degree of operational autonomy. Each worker is expected to have mastered a full
range of operating skills required by his or her cell. Therefore, systematic job rotation and training are
necessary conditions for effective cell development. Complete worker training is needed to ensure that

flexible worker assignments can be fulfilled.
Passage 1

Group Technology (GT) has traditionally been a manufacturing philosophy in which parts are identified
and grouped together to take advantage of their similarities in manufacturing and design. Similar parts are
arranged into part families. In case of manufacturing, since each family possesses similar manufacturing
characteristics, therefore the processing of each member of a family is similar. However, in case of
design, Group Technology's use has been limited to standardization of parts and design retrieval only. For
example, a designer faced with the task of developing a new part can use the design-retrieval system to
determine if asimilar part is already in existence. A smple change in an existing part would be much less
time consuming than designing from scratch. But this does not contribute to the designing of innovative
new products in any way. However, the advent of modern concept of functional reasoning in design
provides a great opportunity for exploitation of GT classification techniques. The idea behind designing a
product as per functionality is that, once the designer has been able to identify the intended function,
he/she can expand it into sub-functions and subsequently map those sub-functions with components
capable of fulfilling them. Thisthesisintends to fill the vast existing gap between functional requirements
(sub-functions) and actua embodiments (workparts) which satisfy those functions. It enhances the GT
classification of various parts on the basis of their functional applications. The classification provides the
designers an important resource for selecting various parts of a product during the initial design phase. It
expands the scope and utility of GT part coding and makes it more sensitive. Thus the benefits which
accrue from this classification include: providing a design database, significant reduction in design time
and effort, providing innovative design solutions, alowing maximum design freedom, avoiding design
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duplication and encouraging standards to develop. The classification is merged with the existing GT
coding systems and hence retains the advantages of a conventiona GT code. The underlying concepts,
development and application of the new system have been discussed in detail during the course of the

thesis

Vocabulary

Attribute: ascribe to, credit with

Carry out: put into practice, accomplish, perform

Initial: placed at the beginning, first

Investigation: probe, examination, inspection

Progress: advance, move forward, gain, proceed

Gradual: little by little, progressive

Adoption: choose to take up or follow (an option or course of action).

Trace: follow; find; investigate; follow a program procedure proposition after proposition
Batch: group, collection, bundle

Extend: stretch, pull out to its greatest possible length; enlarge, lengthen; give, bestow; reach
Publication: the action or process of publishing something; a book or journal that is published
Component: ingredient; part, constituent

Incorporate: takein or include as part of awhole; constitute as alegal corporation
Set-up: the way in which something is organized or arranged

Set up: assemble; arrange; establish; operate

Spectrum: broad range of connected ideas or events

Manufacture: make by machine; create, make, produce; mass-produce; fabricate, invent
Establish: set up, found; base

Codify: reduce to code; arrange systematically

Approximately: nearly
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Strategies

I dentifying the Best Title

Sometimes it is requested to recognize the best title for the passage. The best title is one that
implies what whole passageis all about.

For passages which have only one paragraph, the Main I dea is the best indicator of appropriate
Title. Needless to say, for the ones which have severa paragraphs, the Best Title is the option
that covers al the main ideas contained in the passage.

Passage 2

The basic thinking behind Group Technology can be attributed to the Russians, who carried out
initial investigations during the 1920s. The progress of GT since then and its gradual adoption in
other countries has been traced by Grayson. The early work stressed the importance of industrial
classification, and initial applications were limited to the medium and large batch productions.
The work was extended during the war years by Mitrofanov to include workpieces produced in
small batches. His maor publication on Group Technology first appeared in 1959 and was
translated into English in 1966. Mitrofanov proposed that it was possible to produce a theoretical
composite component which incorporated all the major features of components belonging to a
family, and that a machine could be tooled up to produce the composite component, thus
providing the set-ups required for each component in the family.

In the early 1960s, Opitz carried out an investigation into workpiece statistics, which showed that
although firms manufacture a variety of products, the spectrum of them all was remarkably
similar. Based on the findings of this investigation, he established a classification system which
enabled components to be codified by means of their geometrical similarity. A number of
methods for classification and coding were being investigated at approximately the same time.

1- What isthemain idea of thefirst paragraph?
1. What GT exactly is.
2. Progression of GT.
3. Different classifications of GT.
4

. None of the above mentioned.
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2

1.

2
3.
4

What isthe main idea of the second paragraph?

The date GT started seriously.

. Statistical Group Technology

GT change remarkably

. None of the above mentioned

3- What isthebest titlefor the passage?

1.

2
3.
4

Who developed GT?

. Emerging of GT.

Kinds of GTs.

. Useof GT.

4- Mitrofanov’s major English publicationsfirst appear in........

1.

2
3.
4

1920s

. 1959

1966

. 1960s

5- Accordingto the passage, which of the following statementsistrue?

1.

2
3.
4

Gradual adoption in other countries has been traced by Opitz.

. Thework was extended during the war years by Grayson.

Grayson established a classification system which enabled components to be codified.

. Mitrofanov extended the work during the war years.

6- According to last paragraph, what is the main cause of emerging Group

Technology?

1.

2
3.
4

iedep.com

Investigations showed that working in groups would have better results.

. Group of technologiesis needed to produce a product.

Variety of products needs a group of technologies.

. The spectrum of the variety of productsis notably similar.
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7- Infirst paragraph, what doesthe author say about development of GT?
1. Firstly, GT was started to develop by Russians during the war.
2. During the war, developing of GT stopped temporarily.
3. Initiation of GT was not by Russians.

4. Development of GT was not limited to Russia.

PaS%th 3(Industrial Engineering 88)

The biggest chalenge when implementing cellular manufacturing in a company is dividing the
entire manufacturing system into cells. The issues may be conceptualy divided in the “hard’
issues of equipment, such as material flow and layout, and the “soft” issues of management, such
as upskilling and corporate culture.

The hard issues are the matter of design and investment. The entire factory floor is rearranged,
and equipment is modified or replaced to enable cell manufacturing. The cost of work stoppage
during implementation can be considerable, and lean manufacturing literature recommend that
implementation should be phased to minimize the impacts of such disruptions as much as
possible. The rearrangement of equipment or replacement of equipment that are no flexible or
reliable enough to cell manufacturing also pose considerable costs, athough it may be justified
as the upgrading obsolete equipment. In both cases, the cost have to be justified by the cost
saving that can be realistically expected from the more flexible cell manufacturing system being
introduced, and miscal cul ations can be disastrous.

The soft issues are more difficult to calculate and control. The implementation of cell
manufacturing often involves employee training and redefinition and reassignment of jobs. Each
of the workers in each sell should ideally be able to complete the entire range of tasks required
from the cell, and often means being more multi-skilled than they were previoudly. In addition,
cells are expected to be self-managing and therefore workers need to learn the tools and
strategies for effective team work and management, tasks that workers in conventional factory
environments are entirely unused to. At the other end of spectrum, the management will also find
their job redefined, as they more “hands-off” approach to allow work cells to effectively self

manage.
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1. Thebest titlefor the passage could be.....
1. Celular manufacturing system design
2. Costs of implementing cellar manufacturing
3. Challengesto implementation of cell manufacturing
4. Integrating cellular manufacturing and management
2. Inorder toreducethe costs of work stoppages, .... .
1. Works are expected to be self managing
2. Moreflexible cell manufacturing are introduced
3. Part movement and wait time between operations are reduced
4. Implementation should be complemented in stages over a period of time
3. Accordingtothethird paragraph ..... :
1. Workers should be able to accomplish tasks required from any cell
2. The soft issue pose considerable challenge for cell manufacturing Implementation
3. Eachindividua work cell is optimized for awide range of tasks
4. The cost of employee training are less than those of work stoppage
4. By more“hands-off” approach the author meansthat...
1. Managerswill haveto learn the strategies for team work
2. Managers must learn to perform a more oversight and support role
3. The management should carry out the detailed observation in behavior of workers
4. The management should monitor the output and interrelationship of every worker
5. Theimplementation of cell manufacturing involves all of the following EXCEPT .....
Upskilling
Overproduction
Redefinition of jobs

Reorgani zing the manufacturing floor

A WD P
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Production planning and control

Aspect
Coordinate
Supplier
Customer
Critica
Undertaking
Arena

supply chain
desired
breakdown
Consequently
Trigger
Interpretation
Scope
Approach
Purview
Aqggregate
entail

Assessment
Initial
Ongoing
Collapse
Excessive
Misallocation
Smooth
Productivity
cost-effective
collaboration
marketing
corporate
carry out

cast aside
maturity
Introduce
yield

fill

A production (or manufacturing) planning and control (MPC) system is concerned with planning

and controlling al aspects of manufacturing, including materials, scheduling machines and

people, and coordinating suppliers and customers. An effective MPC system is critical to the

success of any company. An MPC system's design is not a one-of undertaking; it should be
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adaptive to respond to changes in the competitive arena, customer requirements, strategy, supply
chain and other possible problems.

Production planning and control are usually used together. Planning the manufacture of products
in the desired quantity and quality is a crucial issue in production management. However, even
the best-conceived plans can go haywire because of delays, low inventories and machinery
breakdowns. Consequently, there is a need for control over the operations to signal deviations
from plans and trigger corrective measures.

There are two interpretations regarding the scope of production planning and control:
1. According to the first approach, the planning of al materials, processes and operations ending
with the finished product fall under the purview of production planning and control. Inventory
control, scheduling of operations and the planning of required equipment are also included.
2. The second approach views planning as an aggregate overall concept. The starting point is the
sales forecast or sales orders, then production capacity assessment is done and scheduling of

operations is compl eted.

Costs and benefits

Initial costs of establishing a production planning and control system can be high. Ongoing
operational costs can aso be high given the number of professionals and resources such as
computers, training and space needed. Moreover, an ineffective MPC system can even lead to
the collapse of the whole business because of poor customer service, excessive inventory and
misallocation of material, workers and equipment. On the other hand, successful implementation
of a production planning and control system can have crosscutting benefits such as appropriate
level of work-in-process, smooth production, rapid delivery times, economic production lot sizes

and improved labor productivity.
Production engineering
A branch of engineering that involves the design, control, and continuous improvement of

integrated systems in order to provide customers with high-quality goods and services in a

timely, cost-effective manner. It is an interdisciplinary area requiring the collaboration of
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individuals trained in industrial engineering, manufacturing engineering, product design,
marketing, finance, and corporate planning. In many organizations, production engineering
activities are carried out by teams of individuals with different skills rather than by a formal
production engineering department.

Question: Production planning and control may be defined as the .................. of a series of
functions according to a plan which will, economically utilizetheplant ............... and regulate
the orderly movement of goods through their entire manufacturing cycle, from the procurement
of al materias to the shipping of finished goods at a predetermined rate.

1) coordination/ facilities

2) classification/layout

3) organization/circumstances

4) discrimination/ machinery

Question: Control system is ............... of components (electrical, mechanical, thermal, or
hydraulic) that act together to maintain actual system performance close to a desired set of
performance specifications.

1) coordination

2) formations

3) collaborations

4) combinations

Question: Manufacturing planning and control entailsthe ...... @....... and alocation of limited
resources to production activities so as to satisfy customer demand over a specified ...... 2.......
As such, planning and control problems are inherently optimization problems, where the
objective is to develop a plan that meets demand at minimum cost or that fills the demand that
maximizes profit. The underlying optimization problem will vary due to differences in the
manufacturing and market context.

1) 1- application 2- acquisition 3- optimization 4- combination

2) 1- time horizon 2- life span 3- lifecycle 4- deadline
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Industrial Engineering (81)

Products are born. They live and they die. They are cast aside by a changing society. It may be
helpful to think of product's life as divided into four phases of introduction, growth, maturity,
and decline.

Product life cycles may be a matter of few hours (a newspaper), months (seasonal fashions and
personal computer), years (Betamax video recorders), or decades (Volkswagen Beetle).
Regardless of the length of the cycle, the task for the operations manager is the same: to design a
system that helps introduce new products successfully. If the operations function cannot perform
effectively at this stage the firm may be saddled with losers- products that cannot be produced
efficiently and perhaps not at all. The POM in Action box "Cannibalism at Tandem Computer”
indicates just how vicious the product life cycle can be.

The following figure shows the four life cycles and the relationship of product sales, costs, and
profit over the life cycle of a product. Note that typically a firm has a negative cash flow while it
develops a product. When the product is successful, those losses may be recovered. Eventually,

the successful product may yield a profit to its decline.

[
‘ Product Life Cycle

f \| Eewerie :I
Maturity

E—

| —

Introduction // Decline
\_/ Time >

$5ales

(units
sold)

1- Having been developed, aproduct .............
1) Isborn, lives, and dies
2) livesfor awhile and dies
3) continues the process of development

4) improves to higher cycles of life and death
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2- Wecan infer fromthetextthat ..............
1) aproduct's life depends on its characteristics
2) new areas of need emerge as the societies change
3) aproduct's life determines a society's evolution

4) new societies form as the rate of production changes

3- It can beconcluded from thetext that .........
1) organizations are authorized to change the order of introduction, growth, maturity, and
decline
2) operations managers do not usually participate in the introduction of new products
3) an organization cannot survive without introducing new products

4) most products do not undergo periods of decline

4- Asthefigureshows..................
1) one developed, a product may bring about a negative cash flow
2) asubstantial portion of sales occur prior to maturity
3) the profile that a successful product yieldsis fleeting
4) negative cash flow may also occur after maturity

5- Which of thefollowing would be a good title for this passage?
1) Product Life Cycles
2) Products Are Born
3) Operations Function
4) Operations Manager

Vocabulary

Continuous:. uninterrupted, unbroken; successive

Competitive: involving competition; tending to compete, desiring competition

Availability: accessibility, attainability
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Destructive: ruinous, tending to destroy

Inspection: official examination, review check-up, probe, exploration, investigation; assessment, appraisal
ASSESS: estimate, appraise

Arbitrarily: wantonly, based on random choice

Warrant: authorize; justify, entitle; empower; permit; sanction

Interval: space of time between two events or actions; break, pause, intermission
Determine: decide, settle; conclude; cause, affect

Govern: rule; control; manage, administrate; supervise; regulate

Diagnostic: concerned with the diagnosis of illness or other problems
Prognostic: predicting the likely course of a disease or ailment

Protocol: conventions, rules of conduct

Precision: exactness, accuracy

Consequence: result, outcome; importance

Applicable: suitable, appropriate; feasible

Strategies

Locating reference

References are words in a passage that other words refer to. Pronouns such as they and those
refer to nouns elsewhere in the passage. These nouns are the referents of the pronouns. The
noun referents are the words that the pronouns replace.

Usualy the referent is mentioned before the pronoun in the passage, often immediately
before it, but sometimes the referent appears after the pronoun. The referent may be in the
same sentence as the pronoun, or it may be in another sentence.

Word such as this, that, many and some can also have noun referentsin a passage. The

referent may be in the same sentence as referring word, or it may be in another sentence.

In a continuous growing global market productivity is playing a key role to stay competitive, for
any manufacturing company. Productivity can be achieved through availability, and availability
can be increased through adopting the efficient maintenance practices, by focusing on different
types of maintenance and strategies.

Condition based Maintenance or predictive maintenance, uses primarily non destructive testing
techniques, visual inspection, and performance data to assess a machinery condition. It replaces

arbitrarily timed maintenance tasks with an appropriate maintenance task at only when warranted
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by equipment condition. Condition-monitoring maintenance task intervals must be properly
understood and task intervals should be determined based on the expected P-F interval. The P-F
interval governs the frequency with which the predictive task must be done. Technological
advances are accepted and applied to CBM systems, which includes improved knowledge of
failure mechanisms, advancements in failure forecasting techniques, advancements in monitoring
and sensor devices, advancements in diagnostic and prognostic software, acceptance of
communication protocols, developments in maintenance software applications and computer
networking technologies.

The measurement precision and sensitivity of the CM technique being used, need to be
understood because they affect the reaction time avalable to reduce or eliminate the
consequences of the functional failure. Condition monitoring maintenance tasks must be
applicable and cost effective.

1- What isthemain idea of thefirst paragraph?
1. Globalization is growing fast.
2. Maintenance influences productivity.
3. Productivity is dependent on availability.
4

Productivity is no more important.

2- What isthe main idea of the second paragraph?
1. Brief definition of CBM
2. Technologies which are used in CBM.
3. Suitable condition for implementing CBM.
4. Introducing CBM as akey rolein productivity.

3- What isthebest titlefor the passage?
1. Condition based Maintenance
2. Preventive Maintenance
3. Maintenance
4. Productivity
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4- In second paragraph, “it” (underlined) refersto........ .
1. non destructive testing
2. visua inspection
3. machinery condition
4

. predictive maintenance

5- Theword “which” in paragraph tworefersto ...... :
1. CBM systems
2. technological advances
3. techniques
4. improved knowledge

6- Inlast paragraph, “they” (underlined) refersto........ .
1. measurement precision and sensitivity
2. CM technique
3. functional failure
4

. protocols

7- Author believes...... .
1. productivity will result in efficient maintenance by availability
2. availability will result in productivity by efficient maintenance
3. productivity will result in availability by efficient maintenance

4. avallability will result in efficient maintenance by Productivity

8- According to the passage, maintenancetasksin CBM...... :
1. isarbitrarily
2. isorderly
3. isat only when warranted by equipment condition
4. isby statistical distributions
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9- According to the passage, which oneistrue?
1. Technological advances have nothing to do with CBM.
2. Computers are completely uselessin CBM.
3. Statistical analysis hasamajor rolein CBM.

4. Relatively, computers have an important role on CBM.

10- Accordingto the passage, which oneistrue?
1. Precision of CM technique affects the elimination of functional failure.

2. Condition monitoring maintenance tasks are always cost effective.

3. Both of them.

4. None of them.
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System definition & concepts

Interact
Obtainable
Baselines
Track
Viable
Throughout
Construct(n)
Holistic
Coherent
Cohesive
Verification
Validation
Retirement
value added
beyond

primarily

interconnected

stakeholder

wherein

dominate
perspective
opposing
multiple
instinct
expense
probe

tag
prescribe
trade
preliminary

interface

System is a set of interacting or interdependent components forming an integrated whole. A

system is a set of elements and relationships which are different from relationships of the set or

its elements to other elements or sets.

A “system” is a construct or collection of different elements that together produce results not

obtainable by the elements alone. The elements, or parts, can include people, hardware, software,

facilities, policies, and documents; that is, al things required to produce system-level results.
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Systems engineeringis aninterdisciplinary field of engineering that focuses on how complex
engineering projects should be designed and managed over thelife cycle of the project. Issues
such aslogistics, the coordination of different teams, and automatic control of machinery
become more difficult when dealing with large, complex projects. Systems engineering deals
with work-processes and tools to handle such projects, and it overlaps with both technical and
human-centered disciplines such ascontrol engineering, industrial engineering, organizational
studies, and management.

Systems engineering management is accomplished by integrating three major activities:

» Development phasing that controls the design process and provides baselines that coordinate
design efforts,

* A systems engineering process that provides a structure for solving design problems and
tracking requirements flow through the design effort, and

» Life cycle integration that involves customers in the design process and ensures that the system

developed is viable throughout itslife.

passage 1

Systems engineering is a methodical, disciplined approach for the design, realization, technical
management, operations, and retirement of a system. A “system” is a construct or collection of
different elements that together produce results not obtainable by the elements aone. The
elements, or parts, can include people, hardware, software, facilities, policies, and documents;
that is, al things required to produce system-level results. The results include system-level
qualities, properties, characteristics, functions, behavior, and performance. The value added by
the system as a whole, beyond that contributed independently by the parts, is primarily created
by the relationship among the parts; that is, how they are interconnected. It is away of looking at
the “big picture” when making technical decisions. It is a way of achieving stakeholder
functional, physical, and operational performance requirements in the intended use environment
over the planned life of the systems. In other words, systems engineering is a logical way of
thinking.

Systems engineering is the art and science of developing an operable system capable of meeting
requirements within often opposed constraints. Systems engineering is a holistic, integrative
discipline, wherein the contributions of structural engineers, electrical engineers, mechanism
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designers, power engineers, human factors engineers, and many more disciplines are evaluated
and balanced, one against another, to produce a coherent whole that is not dominated by the
perspective of asingle discipline.

Systems engineering seeks a safe and balanced design in the face of opposing interests and
multiple, sometimes conflicting constraints. The systems engineer must develop the skill and
instinct for identifying and focusing efforts on assessments to optimize the overall design and not
favor one system/subsystem at the expense of another. The art is in knowing when and where to
probe. Personnel with these skills are usually tagged as “systems engineers.” They may have

other titles such as lead systems engineer, technical manager, and chief engineer.

Question. A “system” is a construct or collection of different elements that together produce

results not obtainable by the ........... alone.
1) workers 2) establishers 3) combinations 4) elements
Question. Systems engineering isa ............ , integrative discipline, wherein the contributions

of structural engineers, electrica engineers, mechanism designers, power engineers, human
factors engineers, and many more disciplines are evaluated and balanced, one against another, to
producea.............. whole that is not dominated by the perspective of asingle discipline.

1) holistic/ coherent

2) individual/ cohesive

3) method/ inherent

4) combined/intrinsic

Question. The systems engineer will usually play the key role in leading the development of the
system ............. , defining and allocating requirements, balancing technical risk between
systems, defining and assessing interfaces, providing oversight of verification and ............
activities, aswell as many other tasks.

1) regulation/ validation

2) justification/ organization

3) stabilization/organization

4) architecture/ validation

iedep.com 27




Technical English For Industrial and System Engineering M.Shayan

Question. The product realization processes are applied to each operational/mission product in
the system structure starting from the lowest level product and working up to ............. level
integrated products. These processes are used to create the design solution for each product and
to verify, validate, and transition up to the next hierarchical level products that satisfy their
design solutions and meet stakeholder ............. as afunction of the applicable life-cycle phase.

1) toppest/limitation

2) higher/ expectations

3) customer/ requirement

4) engineering/interests

Vocabulary

Apply: make arequest; implement; put to use; enforce

Build: construct, create; energize, increase intensity

Capture: entrap, take prisoner

Convey: carry, transport; bear, transmit; impart, disclose

Cradle: hold gently and protectively

Questionnaire: document containing alist of questions to be answered
Context: overall situation, background

Interpret: clarify, elucidate:

Emerge: appear, come out, be revealed

Executive: manager

[llustrate: demonstrate, exemplify; clarify; embellish, depict with pictures or words; elucidate
urvive: continue to live or exist

Particularly: especialy; specifically

| mplementation: execution, carrying out

Strategies

I dentifying restatements

To answer some questions in the exam, you need to read a part of passage to see which option
iscloseto aspecial notion or is arestatement of apoint in the passage.

Selecting keywords will help you to answer these kinds of questions. Search the keyword in
the passage then compare the sentences to find a correct option.
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Passage 2
Management information systems (M1S) are applying computer-base for managing information
in organizations for management roles such as interpersona roles, informational roles and
decisiona roles. MIS is compounded of theories of computer science and management science.
These theories build systems and program utilization. Normally, MIS is integrated systems of
users and machines (computers) with aiming to provide organizations' information for operation,
management and decision-making. The 5Cs are processes to change data into information. They
consist of capturing information, conveying, creating, cradling and communicating. The
information must have accuracy and verification, completeness, timeliness and relevance. MIS
can be divided by using of each organization level like operationa — level systems, knowledge —
level systems, management — level systems and strategic — level systems.
Data mean any facts of persons, objects and places that are collected from observations,
guestionnaires, and measurements. Data can be context and figures which are true. False context
and figures are useless like trash that nobody needs it. If an organization applies false data, it
may get awrong way or it cannot solve a problem. Sometimes, we call data as raw data because
they’ re unused or inappropriate for users.
When data have been recorded, classified, and organized, related or interpreted within a
framework so that meaning emerges, they become information. There are activities involved in
turning data into information, and these activities are known as process. In briefly, information
means outputs of processed data. Therefore, users can apply it. For example, an executive
requires total sales of each product in the last year as a chart. Because he needs summarized data
for planning sales (It's easier and quicker to understand the chart information than raw data of
each product). In another example, teachers are grading each student by using total scores. The
figure 1 illustrates the data and information.
Figurel
Data and Information

Data Process Information

Processing, Classify, Arrange
And Calculate — | Output

\ 4

I nput

Feedback
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At the present, organizations redlize that information is important as a property. It can add value
to organizations. As well as, it helps organizations to survive among intensive competition.
Therefore, organizations need information for management. Particularly, information must be a
system to implementation for adding value of organizations. Each organization must manage
information by systematically collecting. Then, there will be sending, receiving and analyzing
information.

Due to alot of information in organizations, organizations use information technologies (I1T) to
manage information. Information technologies are applying science that is used for managing
information. They are both hardware and software such as computers, cables, magnetic taps,
CDs, monitors, operating systems, application software, signal and so on. Information
technologies, particularly computer-base, systemize information in organizations. Therefore,
users can quickly and easily adopt information. Information technologies can process data to be

required information and sending receiving information.

1- According to the passage, componentsof MIS are:
1. Decision& Management science
2. IT& Decision science
3. IT& Management science
4

Computer& Management science

2- Author claimsthat the purpose of integration in MISis:
1. Having smooth organization’s information flow.
2. Convenience in managing various parts of organization.
3. Providing organization’s information for operations.
4

Scattering information across the organization.

3- Accordingtothe passage, organizationsaredivided to ..... Levels.
1. operational, knowledge, inventory
2. strategic, management, operational
3. information, management, strategic
4

information, data, decision
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4- According to the second paragraph, how should bethe precision of data to get used?
1. Datashould be completely true.
2. A littleimprecision can be ignored.
3. Precision of datais unimportant.
4

. Thereis aspecified tolerance for precision.

5- According to the passage, information can be obtained...... .
1. through observations, questionnaires, and measurements
2. by Design Of Experiments(DOE)
3. by management information system
4

. through recording, classifying, interpreting data

6- Why information hasimportance for organizations?
1. Because information is property.
2. Becauseit can add value.
3. Because it helpsto survive among intensive competition.
4

. All the statements are true.

7- According to the passage, why we need a system of infor mation?
1. Because of accessibility of systems.
2. Because of accuracy of systems.
3. Sothat can add value.
4

. There are alot of privileges for systems that can help usin decision making.

8- Why IT isgetting used in organizations?

1. Duetolotsof facilities bring about.

2. Dueto alot of information in organizations.
3. Dueto optimize timein processes.
4

Due to save costs.
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9- Accordingtothe passage.... .
1. Magnetic taps are not used in IT because they are ol d-fashioned.
2. T isrelated to soft wares.
3. IT isin computer discipline not in any other ones.

4. IT implements both hardware and software.

10- According to the passage which oneistrue?
Information means outputs of processed data.
The 5Cs are processes which change information into data.

Data can be context and figures which are amost true.

A w D PE

None of them.

Passage 3(system 87)

In looking for more recent and more specific sources for the systems approach, on the other
hand, there are two in particular that stand out. First is the general field of communications,
particularly commercial telephony, where systems engineering first appeared as an explicit
discipline in its own right. Traces of the systems approach are to be found in telephone
engineering at least as far back as the beginning years of the century, and systems ideas were
fairly common in telephony by the 1920s and '30s. When bell telephone laboratories, the
research arm of the American Telephone

Telegraph Company was officialy incorporated in 1925. Its two principal engineering divisions
were called respectively Apparatus Development and systems Development. A complete formal
doctrine of the role of systems engineering, however, first emerged in the years after World War
Il as part of an effort to redefine the policy and structure of the research and development. This
doctrine set the engineering effort on alevel of logical parity with the research and devel opment
efforts and made it of amost comparable actual size, at least with research. The system's
engineer had a multitude of functions, with special emphasis on effective utilization of scientific
and technical advances in planning new communications systems. This particular set of ideas, of
course, reflected the special needs of telephony. Nevertheless, as an example and a point of
departure it had a wide effect. It seems to be one of the reasons why so esoteric a subject as
systems engineering advanced asrapidly asit did.
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1- Thepassageisdiscussing the systemsapproach inregard toits............... .
1) effects on other disciplines 2) areas of inquiry it involves
3) functions 4) genesis
2- By "two" in line 2 theauthor meanstwo...............
1) fields 2) sources 3) systems 4) approaches

3- Wherein the passage doesthe author start to discuss the second sour ce of the subject of

the passage?
1) Line5 2) line9 3) line11 4) line 17

4- According to the passage, all of the following aretrue about systems approach EXCEPT
thatit .............. .

1) progressed at a slow pace

2) isvery specialized

3) fulfilsamyriad of functions

4) can be traced to the field of communications.
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NIT 5

Decision Theory

Assist
Rational/rationale
Approach
Determine
Forecast
Price(n;v)
Crop
Projection
Broad
identify
relevant
rationdity
normative
prescriptive
accuracy
methodol ogy
comprehensive
axiomatic
violation

descriptive

hypothesis/ hypotheses
Furthermore/ further
Assumption
prescription

in practice

aid

merely

conflict

cooperation

lay out

preference

finite

describe

evaluative

priority

for instance

M.Shayan

Decision science is essentially the science of providing statistical, mathematical and/or numerical models

and techniques in order to assist in making complex decisions. It involves a systematic, rationa approach

to problem solving and can be used to determine close to optimal answers to problems, or to examine and

compare the outcomes of different decisions. These skills are applied to anything, from weather

forecasting to pricing strategies, new financia services and crop projections. Decision science places a

strong emphasis on mathematical modeling and programming, data analysis and applied statistics, while

also providing a solid foundation in the broader economic and management environment. The emphasisis

on attaining the ability to perform complex decision-making in areas such as operations and financial

management, manufacturing and logistics.
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Operations research (also referred to asdecision science or management science) is an
interdisciplinary mathematical science that focuses on the effective use of technology by organizations. In
contrast, many other science & engineering disciplines focus on technology giving secondary

considerations to its use.

Decision theory in economics, psychology, philosophy, mathematics, and statisticsis concerned with
identifying the values, uncertainties and other issues relevant in a given decision, itsrationality, and the

resulting optimal decision. It isvery closely related to the field of game theory.

Most of decision theory isnormative or prescriptive, i.e., it is concerned with identifying the best decision
to take, assuming an ideal decision maker who is fully informed, able to compute with perfect accuracy,
and fully rational. The practica application of this prescriptive approach (how people ought to make
decisions) is called decision analysis, and aimed at finding tools, methodologies and software to help
people make better decisions. The most systematic and comprehensive software tools developed in this

way are called decision support systems.

Since people usually do not behave in ways consistent with axiomatic rules, often their own, leading to
violations of optimality, there is a related area of study, called apositiveor descriptive discipline,
attempting to describe what people will actually do. Since the normative, optimal decision often creates
hypotheses for testing against actual behavior, the two fields are closely linked. Furthermore it is possible
to relax the assumptions of perfect information, rationality and so forth in various ways, and produce a
series of different prescriptions or predictions about behavior, allowing for further tests of the kind of
decision-making that occursin practice.

Statistical decision theory

Until a few years ago scientific aids to business management were used only when dealing with very
specific problems such as inventory control. Recently, however, statistical decision theory has been
developed and has been shown to have rather wide application to business management problems. It is
this wide applicability that has made statistical decision theory so attractive to managers. With due
respect to its complexities, the basis of the managerial process is decision making. Statistical decision
theory is merely a description - written in mathematical terms -of this aspect of the management process.
As such, it is a valuable aid to scientific management. Mathematical notation in no way makes the
applicability of statistical decision theory less general. Instead, it simplifies application and
understanding.
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Game theory is the formal study of conflict and cooperation. Game theoretic concepts apply whenever
the actions of severa agents are interdependent. These agents may be individuals, groups, firms, or any
combination of these. The concepts of game theory provide a language to formulate, structure, anayze,

and understand strategic scenarios.

Questionl. The object of study in game theory is the game, which is a forma model of an/a ..........
situation. It typically involves severa players; a game with only one player is usudly called a
................ .The formal definition lays out the players, their preferences, their information, the strategic

actions available to them, and how these influence the outcome.

1) interactive/ decision problem
2) controversial/monogamy
3) conflicting/ noncooperative game

4) cooperative/operational research

Question2. A major part of decison making involves the analysis of a finite set of .................
described in terms of some evaluative criteria. These criteria may be benefit or cost in nature. Then the
problem might be to rank these aternatives in terms of how attractive they are to the decision maker(s)
when al the criteriaare considered ................. Another goal might be to just find the best alternative or
to determine the relative total priority of each alternative (for instance, if aternatives represent projects
competing for funds) when all the criteria are considered simultaneously. Solving such problems is the

focus of multi-criteria decision analysis (MCDA) aso known as multi-criteria decision making (MCDM).

1- 1) decisions 2) criterion 3) dternatives 4) criteria
2- 1) totaly 2) spontaneoudy 3) reciprocally 4) simultaneously
Quesgtion3. Some decisions are difficult because of the need to .............. how other people in the

situation will respond to the decision that is taken. The analysis of such socia decisions is more often
treated under thelabel of ............. , rather than decision theory.

1) setinto account/ operational research
2) takeinto account/ game theory
3) takeinto consideration/ operational research

4) setinto consideration/ game theory
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Vocabulary

Fundamental: basic, elemental; essential

Typically: characteristic of a particular person or thing

Encounter: meet by chance; face, meet with (difficulties, hardship, etc.)

Property: possessions, belongings; estate, assets; ownership; characteristic, attribute
Correlation: mutual relation, mutual connection (between two or more things); similarity
Advance: progress, move forward; promote; propose, suggest

Invariant: constant, unchanging amount

Sgnificantly: remarkably, outstandingly, importantly

Straightforward: frank, candid; sincere; easy to do or understand

Accurate: precise, exact

Conclusion: end; final decision; deduction

Strategies

| dentifying negative facts

You might be asked about what is NOT mentioned in the passage or what is NOT true
according to the passage. It means that three of the options are true and the other oneis not.
In this case, you should read the options first and then match the options against the
information. Usually the options are related to a specific part of the passage otherwise you
should skim whole the body of text to compare options against the regarding fact.

Passagel

Economic decisions differ in a fundamental way from the types of decisions typically
encountered in engineering design. In a design situation, the engineer uses known physical
properties, the principles of chemistry and physics, engineering design correlations, and
engineering judgment to arrive at a workable and optimal design. If the judgment is sound, the
calculations are done correctly, and we ignore technologica advances, the design is time
invariant. In other words, if the engineering design to meet a particular need is done today, next
year, or in five years time, the final design will not change significantly.

In considering economic decisions, the measurement of investment attractiveness is relatively

straightforward. However, information required in such evaluations always involve predicting or
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forecasting product sales, product selling price, and various costs over some future time frame- 5
years, 10 years, 25 years, etc.

All such forecasts have two things in common. First, they are never completely accurate when
compared with the actual values realized at future times. Second, a prediction or forecast made
today is likely to be different than one made at some point in the future. It is this ever-changing
view of the future that can make it necessary to revisit and even change previous economic
decisions. Thus, unlike engineering design outcomes, the conclusions reached through economic
evaluation are not necessarily time invariant. Economic decisions have to be based on the best
information available at the time of the decision and a thorough understanding of the
uncertainties in the forecasted data.

In manufacturing, engineering is involved in every detall of producing goods, from conceptual
design to shipping. In fact, engineering decisions account for the major (some say 85%) of
product costs. Engineers must consider the effective use of capital assets such as buildings and
machinery. One of the engineer's primary tasks is to plan for the acquisition of equipment
(capital expenditure) that will enable the firm to design and produce products economically.
With the purchase of any fixed asset, equipment for example, we need to estimate the profits
(more precisely, the cash flows) that the asset will generate during its service period. In other
words, we have to make capital-expenditure decisions based on predictions about the future.
Supposg, for instance, that you are considering the purchase of a deburring machine to meet the
anticipated demand for hubs and sleeves used in the production of gear couplings. You expect
the machine to last 10 years. This purchase decision thus involves an implicit 10-year sales
forecast for the gear couplings, which means that a long waiting period will be required before
you will know whether the purchase was justified.

An inaccurate estimate of asset needs can have serious consequences. If you invest too much in
assets, you incur unnecessarily heavy expenses. Spending too little on fixed assets is also
harmful. For then your firm's equipment may be too obsolete to produce products competitively,
and without an adequate capacity, you may lose a portion of your market share to riva firms.
Regaining lost customers involves heavy marketing expenses and may even require price

reductions or product improvements, both of which are costly.
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1-

iedep.com 39

What isthe main idea of thefirst paragraph?

1
2.
3.
4.

Fundamental of economic decision.
Fundamental of engineering design.
Time credit of engineering design.

Distinction of economic decision and industrial design.

What isthe main idea of the third paragraph?

1.
2.
3.
4.

Economic decisions reached by economic evaluations are necessarily time invariant.
Economic evaluations are valid forever.
Conclusions obtained by economic evaluations are not necessarily time invariant.

Time has nothing to do with economic evaluations.

What isthe main idea of the last paragraph?

1.

2

3.
4.

Making precise estimation will help production.
. Spending too little on fixed assets cannot have serious consequences.
Inaccurate estimations of asset needs can improve competitiveness.

All the options.

Which oneisthebest titlefor the passage?

1.
2.
3.
4.

Estimation in production.
Engineering economy.
Economic decision.

All the options.

All thefollowing are used in design situation EXCEPT ..... .

1
2.
3.
4.

physical properties
principles of chemistry and physics
engineering design correlations

economic judgments to arrive at workable design

According to the passage, all of statementsaretrue EXCEPT..... :

1.

2
3.
4

Design istime invariant
Economic decisions are not time invariant
Forecasts are accurate when compared with the actual values redlized at future times

Forecast made today is likely to be different than one made at some point in the future
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7- Accordingto the passage, it isNOT truethat .....
1. engineers have to make capital-expenditure decisions based on predictions
2. economic decision is not an engineering task
3. engineer's primary tasks are to plan for the acquisition of equipment
4. aninaccurate estimate of asset needs can have serious consequences
8- All of thefollowing arereasonsfor importance of accurate estimate EXCEPT ..... .
1. investing too much in assets
2. incurring unnecessarily heavy expenses
3. defect ininventory
4. losing competitiveness
9- “Sound” in line 4 means:
1. clear 2. loud 3. voice 4. valid

Passage 2(I ndustrial Engineering 89)

Operational Research is the science of planning and executing an operation to make the most
economical use of the resources available. The operation can be as ssimple as making a cup of
coffee or as complicated as scheduling the movements of afleet of oil tankers around the world.
It can be a project which will be undertaken only once, like the construction of a particular
building, or aregularly repeated activity like the weekly ordering of stock in a shop. In each case
the manager has to organize labor, equipment and materials in order to achieve a certain
objective, usually the maximization of profit. Operational Research techniques attempt to model
such real-world systems, either on paper or in a computer, so that their performance can be
optimized with respect to an appropriate set of criteria.

The history of operational Research is not a long one athough its origins can be traced back to
the industrial Revolution. Most of the ideas were not developed until the Second World War
when the British and American Armed Forces found themsel ves mounting large scale operations,
many thousands of miles from their home bases. It because necessary to study the logistics of
moving quantities of men, weaponry, vehicles and supplies over long distances in a coordinated
fashion. Even in the fighting itself a mathematical approach was used to find the optimum
military strategies.
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1. The passage does NOT imply that the manager:
1) likes the construction of a particular building

2) tries to model real-world systems

3) organizes labor, equipment and materials.

4) uses a set of criteria.

2. According to the passage, theword “ optimum” means:

1) maximinisation 2) minimization 3) maximization

3. The passageimpliesthat:

1) Operational Research islike the construction of abuilding
2) Operational Research developed in second World War

3) Operational Research related only to military activities

4) Operationa Research always maximizing the profit

4. According to the passage, “ Scheduling” is:
1) planning for raw material 2) planning for manpower

3) planning for equipment 4) planning for time

5. What isthe best title for this passage?
1) Optimization Techniques 2) Operational Research
3) Industrial Revolution 4) Military strategies
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NIT 6

Quality
Superset
Roughly
Stuff

Trivia

Verify

Weird
Continually
regular
interval
workload
periodicaly
side effect
stake
communicate
corporate

extend

Quality control

M.Shayan

disseminate
functionality
legitimacy
professionalism
evaluate
motivated
profitability
integrative
premise
capitalize
exceed
cross-functional
commit

Standardization

Quality control describes the directed use of testing to measure the achievement of a specified

standard. Quality control is a forma use of testing. Quality control is a superset of testing,

although it often used synonymously with testing. Roughly, you test to see if something is

broken, and with quality control you set limits that say, in effect, if this particular stuff is broken

then whatever you're testing fails.

Y et another way of looking at the difference between testing and quality control is to consider

the difference between a test as an event and a test as a part of a system. For example, let’s say

our test is the measurement of your ability to assemble a jigsaw puzzle in one hour. We test you
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today, and you complete the puzzle in fifty-eight minutes, so you pass. This seems pretty trivial,
but says that there is some need in your life requiring you to solve puzzles quickly: we tested you
once, but we must verify that you can meet this weird requirement continually over time. The
solution is to test you at regular intervals, which will allow usto see if you can still be successful
when under stress, when you haven’t slept, when your workload is high — our quality control
approach to this issue says “you must finish puzzle in one hour or less’ and “we will test this
requirement periodically over time’. And as a side effect of this quality control testing, you
might find that you are more likely toimprovein your puzzle solving skills because of the

repeated practice; thisis the beginning of a shift to quality assurance.

A structured quality control program becomes necessary when the stakes rise: your site is
supposed to make money, or communicate a corporate message, or extend a brand, or
disseminate important information. Quality control aso becomes necessary when the team
grows, or you partner with more companies, or your site gets more visitors. You need quality
control as soon as it becomes important to prove, through the appearance and functionality of

your web site, that your site has the legitimacy and professionalism to stand behind its message.
QFD

Quality Function Deployment (QFD) is a unique quality tool that allows businesses to plan and
design products with the customers needs in mind. QFD is a structured method for product or
service planning. QFD lets a project team specify the customers' needs and then evaluate how the
organization is meeting those needs. By using QFD, a business is motivated to focus on its
customers and translate customer requirements into internal product specifications. With good

initial requirements the customer obtains a higher quality product in a shorter time.

QFD is not a quality tool itself, but rather a visual-planning tool that helps to improve quality.
When used to focus on the customer's needs early in the design, the team responsible for the
development and introduction of the product finds that fewer changes are required after
introduction into the market. When QFD is correctly utilized, it creates a closed loop that lowers
costs and increases quality, timeliness, productivity, profitability, and market share.
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TQM

Total quality management or TQM is an integrative philosophy of management for continuously

improving the quality of products and processes. It isused around the world.

TQM functions on the premise that the quality of products and processes is the responsibility of
everyone who is involved with the creation or consumption of the products or services offered by
an organization. In other words, TQM capitalizes on the involvement of management, workforce,
suppliers, and even customers, in order to meet or exceed customer expectations. Considering the
practices of TQM as discussed in six empirical studies, Cua, McKone, and Schroeder (2001)
identified the nine common TQM practices as cross-functional product design, process
management, supplier quality management, customer involvement, information and feedback,
committed leadership, strategic planning, cross-functional training, and employee invol vement.

| SO

The 1SO 9000 family of standards relate to quality management systems and are designed to help
organizations ensure they meet the needs of customers and other stakeholders. The standards are
published by ISO, thelnternationa Organization for Standardizationand available
through National standards bodies. SO 9000 deals with the fundamental's of quality management
systems, including the eight management principles on which the family of standards is
based. ISO 9001 dedls with the requirements that organizations wishing to meet the standard
have to fulfill.

Third party certification bodies provide independent confirmation that organizations meet the
requirements of 1SO 9001. Over a million organizations worldwide are independently certified,

making 1SO 9001 one of the most widely used management tools in the world today.

Questionl. Bias is a measure of systematic or ........... error. It may be a result of the method,
itself, or the lab’s use or interpretation of the method. Resultsthat are ........... lower or higher
than the true value reflect high bias.

1) inherent/ consistently 2) coherent/ continually

3) cohesive/exceptionally 4) precise/ unusualy
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Question2. Since variability canonly be .............. in statistical items, statistical methods play
a central role in quality improvement efforts. In the application of statistical methods to quality

engineering, it is fairly typical to classify data on quality characteristics as either attributes or

variables data

1) prescribed 2) transcribed 3) described 4) scribed
Question3. Quality assurance is the set of activitiesthat ........... the quality levels of products
and services are properly ............. and that supplier and customer quality issues are properly

resolved. Documentation of the quality system is an important component.

1) insures/preserved 2) determines/sustained

3) assures/protected 4) ensures/ maintained
Question4. One measure of the performance of the total quality systemisthecost ............ with
it. Careful identification, measurement, and analysis of cost as a function of time ............ in

tracking the impact of an effective quality control system.

1) related /aimed 2) associated/aids
3) identified/ intervenes 4) decreased/affected
Vocabulary

Concept: idea, thought

Somewhat: sightly; to a certain extent; quite
Variety: diversity, multiplicity; assortment; kind, sort
Commonality: sharing of common features
Endeavor: effort, attempt

Derive: extract, take from a source

Intend: havein mind to do or accomplish, plan; mean
Defective: imperfect; deficient, lacking
Temporarily: lasting for only alimited period

Haphazard: random, irregular; lacking order or direction
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Strategies

Understanding vocabulary in context

The context is the setting- the sentence and paragraph- in which a word or phrase appears.
The meaning of a word or phrase in a context is its meaning in the particular sentence and
paragraph in which it isused. A single word in English can have many different meanings. Its
precise meaning always depends on the context in which it is used.

To understand the meaning of aword in context, you can use different types of context clues:
your knowledge of structure, punctuation, and the meaning of the other words in the same
sentence. In the reading you do, there may not aways be context clue to help you. However,
you can guess the probable meaning of an unfamiliar word by using your overal
understanding of the ideas in the passage as well as your common sense and knowledge of
the world.

Structural clues are one type of context clues. Structural clues are certain words, phrases, and
grammatical structures that point to the relationship among the various parts of the sentence.
These clues help you to understand the meaning of an unfamiliar word by showing how the
word relates to the other word and ideas in the sentence. The structural clues below can help
you understand vocabulary in context.

Clues. Be; Or; Appositive; Adjective Clause and Phrase; List or Series; Example; Contrast;
Punctuation clues; Key words, Word parts

Quality is a much more complicated term than it appears. Dictionary definitions are
usually inadequate in helping a quality professional understand the concept. It seems that every
quality expert defines quality is a somewhat different way. There are a variety of perspectives
that can be taken in defining quality (e.g. customer's perspective, specification-based
perspective). Are there commonalities among these definitions? Is anyone definition "more
correct" than the others? Is one quality expert "right" and the others "wrong'? Quality
professionals constantly debate this question. The editors of Quality Digest say that defining the
word "quality” is "no simple endeavor.” They asked, in their December 1999 issue, for readers
to send them their definitions of quality to be gathered and posted on Quality Digest Online.

A modern definition of quality derives from Juran's "fitness for intended use." This definition
basicaly says that quality is "meeting or exceeding customer expectations.” Deming states that
the customer's definition of quality is the only one that matters. So, who is the customer? There
is a difference between a symptom and a problem. Healthwise, a headache is usudly a

symptom. The cause of a headache (e.g. drinking too much acohol, a brain tumor) is the
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problem. In business, poor employee morale is usually a symptom (not a problem)--perhaps of
poor supervision, inadequate working conditions, etc. High rates of scrap and rework are usually

symptoms of a process problem (e.g. defective lot of material, a mafunctioning machine, an

inadequately trained operator). In order to have any meaningful and lasting impact, the problem
solving process must focus on the problem (root cause) rather than the symptom. Healthwise, an
aspirin might temporarily relieve the headache, but the headache will recur because the root
cause (tumor) has been ignored. Holding a company picnic will have little lasting impact on
employee morale if the cause of poor morale (poor supervision) is ignored. Effective quality
professional's use a structured approach to problem solving that is focused on root causes rather

than a haphazard or seat-of-the-pants approach.

1- Theword “inadequate” in the passageiscloset in meaningto ....... .

1. defective 2. enough 3. competent 4. flawless

2- Theword “expert” in the passage means....... .
1. specidist 2. master 3. magnificent 4. amateur

3- Which oneisNOT the synonym of “exceed” ?
1. transcend 2. excd 3. outstrip 4. nominate

4- “symptom” means.

1. indicator 2. solution 3. client 4. disease

5- Theword “moral€’ in the passageis closet in meaningto......

1. disease 2. confidence 3. ethic 4. virtue

6- Theword “scrap” in the passage means....... .

1. junk 2. scribble 3. scrawl 4. squiggle
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7- Select the synonym of “lasting” in theline 18:

1. enduring 2. ephemeral 3. ceasing 4. temporary

8- Which oneisthebest description of “malfunction”?
1. Function in a defective manner
2. Fail to operate normally
3. Function in an unflawed manner
4. Both(1) and (2)

9- What isQuality Digest?
1. Anespecial method in QC
2. Concept of Quality
3. Important point of view
4

. Kind of publication

10- The phrase “ seat-of-the-pants’ in last lineis closet in meaning to..............
1. “employing or based on personal experience”
2. “inarandom manner”
3. “based on specified algorithms”
4. “scientifically”
Industrial Engineering 86

Statistical process control (SPC) is a method for achieving quality control in manufacturing
processes. It is a set methods using statistical tools such as mean, variance, and others to detect
whether the process observed is under control. Statistical process control was pioneered by
Walter A. Shewhart and taken up by W. Edwards Deming with significant effect by Americans
during World War 1l to improve industrial production. Deming was also instrumental in
introducing SPC methods to Japanese industry after that war. Dr. Shewhart created the basis for
the control chart and the concept of a state of statistical control by carefully designed
experiments. While Dr. Shewhart drew from pure mathematical statistical theories, he
understood that data from physical processes never produce a "normal distribution curve' (a

Gaussian distribution, also commonly referred to as a "bell curve"). He discovered that observed
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variation in manufacturing data did not always behave the same way as data in nature (Brownian
motion of particles). Dr. Shewhart concluded that while every process displays variation, some
processes display controlled variation that is natural to the process, while others display
uncontrolled variation that is not present in the process causal system at all times.

Classical quality control was achieved by observing important properties of the finished product

and accept/regject the finished product. As opposed to this, statistical process control uses
statistical tools to observe the performance of the production line to predict significant deviations
that may result in rejecting products. The underlying assumption in the SPC method is that my
production process will produce products whose properties vary slightly from their designed
values, even when the production line is running normally, and these variances can be analyzed
statistically to control the process. For example, a breakfast cereal packaging line may be
designed to fill each cereal box with 500 grams, but some boxes will have dightly more than 500
grams, and some will have slightly less, producing a distribution of net weights. If the production
process itself changes (for example, the machines doing the manufacture begin to wear) this
distribution can shift or spread out. For example, as its cams and pulleys wear out, the cerea
filling machine may start putting more cerea into each box than it was designed to. If this
change is alowed to continue unchecked, product may be produced that fall outside the tolerance
of the manufacturer or consumer, causing product to be rejected. By using statistical tools, the
operator of the production line can discover that a significant change has been made to the
production line, by wear and tear or other means, and correct the problem- or even stop
production- before producing product outside specification. An example would be the Shewhart
control chart and the operator in the aforementioned example plotting the net weight in the
Shewhart chart.

1- Themain purpose of thefirst paragraph istoexplain ................ .
1) The work of two SPC analysts

2) the historical development of SPC

3) Shewhart's contribution to statistics

4) amanufacturing process during the 2nd world war
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2- The Shewart control chart ..............
1) was purely theoretical

2) isatype of statistical tool

3) Can be considered as a production line

4) functions as a table of specifications

3- Theword "instrumental” in line5 can best bereplaced by............... .

1) active 2) patient 3) interested 4) influential

4- According the passage, SPC method..................... :

1) develops designed values 2) isaquantitative method of processing
3) is a concerned with variation in the 4) Employs both controlled and
weight of products uncontrolled observation

5-Statistical process control can contributeto quality control by ................
1) Statistically analyzing variances

2) packaging the finished product

3) Primarily changing the production process

4) increasing the tolerance of the manufacture

6- Theword"its' inline25refersto.................

1) machine 2) process 3) distribution 4) manufacture
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7-The statistical toolsin SPC .............

1) form a set of methods

2) werefirst introduced by Deming

3) were developed to gather similar date in nature

4) help continue or discontinue production

8- Accordingtothepassage, it isNOT truethat................. :
1) variances fail into two categories

2) wear and tear is one source of variation in weight

3) net weights should be distributed across boxes

4) an increase in weight may dissatisfy the manufacture
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NIT 7

M anagement

Accomplish Appointee
Efficiently Prioritization
Effectively Deliberate
Comprise Adversary
Staffing Actuarid
Entity Secure
Encompass Endeavor
Manipulation bring about
Primary permanent
Satisfaction preconceived
Reasonable constraint
Faith portfolio
Donor investment
Constitute asset
Administrator

M.Shayan

Management in all business and organizational activities is the act of getting people together to

accomplish desired goals and objectives using available resources efficiently and effectively.

Management comprises planning, organizing, staffing, leading or directing, and controlling an

organization (a group of one or more people or entities) or effort for the purpose of

accomplishing a goal. Resourcing encompasses the deployment and manipulation of human
resources, financia resources, technological resources, and natural resources.

Since organizations can be viewed as systems, management can also be defined as human action,
including design, to facilitate the production of useful outcomes from a system. This view opens

the opportunity to 'manage’ oneself, a pre-requisite to attempting to manage others.

iedep.com 52




Technical English For Industrial and System Engineering M.Shayan

In for-profit work, management has as its primary function the satisfaction of a range of
stakeholders. This typicaly involves making a profit (for the shareholders), creating valued
products at a reasonable cost (for customers), and providing rewarding employment
opportunities (for employees). In nonprofit management, add the importance of keeping the faith
of donors. In most models of management/governance, shareholders vote for the board of
directors, and the board then hires senior management. Some organizations have experimented
with other methods (such as employee-voting models) of selecting or reviewing managers; but
thisoccurs only very rarely.

In the public sector of countries constituted as representative democracies, voters elect
politicians to public office. Such politicians hire many managers and administrators, and in some
countries like the United States political appointees lose their jobs on the election of a new
president/governor/mayor.

Risk Management

Risk management is the identification, assessment, and prioritization of risks followed by
coordinated and economical application of resources to minimize, monitor, and control the
probability and/or impact of unfortunate events or to maximize the realization of opportunities.
Risks can come from uncertainty in financia markets, project failures (at any phase in
development, production, or sustainment life-cycles), legal liabilities, credit risk, accidents,
natural causes and disasters as well as deliberate attack from an adversary or events of uncertain
root-cause. Severa risk management standards have been developed including the Project
Management Institute, the National Institute of Science and Technology, actuaria societies, and
ISO standards. Methods, definitions and goals vary widely according to whether the risk
management method is in the context of project management, security, engineering, industrial
processes, financia portfolios, actuarial assessments, or public health and safety.

The strategies to manage risk include transferring the risk to another party, avoiding the risk,
reducing the negative effect or probability of the risk, or even accepting some or al of the
consequences of a particular risk.

Certain aspects of many of the risk management standards have come under criticism for having
no measurable improvement on risk, whether the confidence in estimates and decisions seem to

increase.
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Project management

Project management is the discipline of planning, organizing, securing and managing resources
to bring about the successful completion of specific project goals and objectives.

A project is atemporary endeavor, having a defined beginning and end (usually constrained by
date, but can be by funding or deliverables), undertaken to meet unique goals and objectives,
usually to bring about beneficial change or added value. The temporary nature of projects stands
in contrast to business as usua (or operations), which are repetitive, permanent or semi-
permanent functional work to produce products or services. In practice, the management of these
two systems is often found to be quite different, and as such requires the devel opment of distinct
technical skills and the adoption of separate management.

The primary challenge of project management is to achieve all of the project goals and objectives
while honoring the preconceived project constraints. Typical constraints are scope, time, and
budget. The secondary—and more ambitious—challenge is to optimize the alocation and

integration of inputs necessary to meet pre-defined objectives.

Technology management

Question1.Technology Management is set of management ........... that allow organizations to
manage its technological fundamentalsto create ............... advantage. Typical concepts used in
technology management are technology strategy, technology forecasting, technology
roadmapping, technology project portfolio and technology portfolio.

1) techniques/financial 2) disciplines/ competitive
3) planning/ non-commercial 4) experts commercial
Question2.Portfolio managers make decisions about ........... mix and policy, matching

investments to objectives, asset allocation for individuals and institutions, and balancing risk
against performance.

1) investment 2) strategic 3) managerid 4) functional

Question3.Product development (inbound-focused) and product marketing (outbound-focused)

are different yet ............. efforts with the objective of maximizing sales revenues, market
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share, and profit margins. The role of product management .......... many activities from
strategic to tactical and varies based on the organizational structure of the company.

1) contrary/ mixes

2) opposing/ crosses

3) implementing/integrates

4) complementary/ spans

Question4.Staff management is the management of the .............. in an organization. In large
organizations, many of these functions are performed by a specialist department such as
..., but Al line managers are still required to supervise and administer the activities
and well-being of the staff that report to them.
1) subsidiaries/ Human Factor Engineering
2) subordinates/ Personnel or Human resources
3) employers/ Enterprise Resource Planning

4) acquisition/Staff Acquisition

Vocabulary

Enterprise: company, firm, business

Acronym: word formed from the first initials of several words
Throwaway: disposable

Ambition: aspiration, hope

Finance: raise money for; provide with funds, fund, pay for
War ehouse: storehouse, depot

Combine: unite, join; come together; become one

Run off: escape; print, make copies; produce quickly

Share: part; portion; quota, alocation

Communicate: share or exchange information or ideas

Tremendous: very great in numbers, huge, enormous, powerful
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Strategy

Making inferences

An inference is a conclusion you can make from the information given in a passage. An inference is
an idea that you can reasonably take to be true, based on what the author says. Some inferences can be
made from a single sentence. Some inferences are based on a whole paragraph or on the entire
passage.

An inference is a “hidden” idea. To make an inference, you must understand an idea that the author
does not state directly. To do this you must interpret the information that is stated directly. What the
author does not state directly and openly, he or she may imply and suggest by mentioning certain facts
and details. When an author implies something, you must infer or conclude the meaning based on
what author does say.

Enterprise resource planning software or ERP, Forget about planning—it doesn’'t do much of
that—and forget about resource, a throwaway term. But remember the enterprise part. This is
ERP's true ambition. It attempts to integrate all departments and functions across a company
onto asingle computer system that can serve all those different departments’ particular needs.
That isatall order, building a single software program that serves the needs of people in finance
aswell asit does the people in human resources and in the warehouse. Each of those departments
typically has its own computer system optimized for the particular ways that the department does
its work. But ERP combines them all together into a single, integrated software program that
runs off a single database so that the various departments can more easily share information and
communi cate with each other.
That integrated approach can have a tremendous payback if companies instal the software
correctly.
1- It can beinferred from first paragraph that?

1. Planning the enterpriseis not that important.

2. Resourceisan essential term in ERP.
3. ERP helpsto be ambitious.
4

Enterprise resource planning doesn’t live up to its acronym.
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2- Theword “ambition” in the passageis closest in the meaning to..... .

1. objective 2. recognition 3. identification 4. notion

3- What can beinferred about ERP?
1. Itiskind of comprehensive software.
2. Itislimited to each department.
3. ERPIlinksall the databases.
4. None of the above mentioned.

System Engineering (89)

Over the years the relationship between employer and employee has changed from master and
servant to one of employer and employee. Earlier it was a one-sided relationship will employer
wielding absolute power to hire and fire employees.

Gradually government and unions intervened to prevent one-sided exploitation by the employer
and to wield countervailing power over them. Today the relationship between employer and
employee is contractual, reciprocal and mutual. The employee has certain rights and obligations
and so does the employer. While the laws, courts and unions have, over the years, limited the
rights of management, the rights of employees have been preserved and furthered by managerial
indiscretions, laws, courts and unions.

The obligations of the employer are relatively precise and specific whereas those of the
employees are imprecise and elastic. The substantive terms of the contract of employment
prescribe wages, hours, holidays, etc. in definitive terms. But the obligations of the employee to
provide an honest, efficient and faithful service and to obey orders are not easily measurable and
therefore application of sanctions against workers for non-fulfillment of obligations often
becomes difficult. Also managerial authority and power needs to be accepted by the
subordinates. Tolerance to non acceptance of manageria arbitrariness in the exercise of
manageria authority can cause further problems.

In any case, in the employment relationship employees expectations become employer’'s

responsibilities and employer’s expectations become employees responsibilities. So, there is
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bound to be certain area of friction or dissatisfaction where either party is not able to live up to

the other’ s expectations.

1- According to the passage, defining the obligations of the employeeis not easy, because:
1) They are not limited and contractual

2) They are employers expectations

3) They are not accepted by employer

4) They are not measurable

2- According to the passage, “ obligations’ means:
1) duties 2) rules 3) laws 4) tasks

3- The passageimpliesthat:

1) the relationship between employee and employer is like the servant and master yet
2) the abligations of the employees are flexible

3) the employee’ s expectations are the same as employer’ s expectations

4) one of the employer’srightsis job security

4- According to the passage, “ Subordinates’ related to:
1) employers 2) courts 3) employees 4) laws

5- What isthe best titlefor the passage?

1) The obligations of the employer and employee
2) Nature of the employment relationship

3) Therights of the employer and employee

4) The contract of employment

Industrial Engineering (79)
The public sector's provision of infrastructure has been a major contributor to East Asia's past
success. But if rapid modernization is to be sustained, international engagement deepened, and

the challenges to rising urbanization met, large infrastructure investments in power, transport,
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water, and telecommunications are needed. In an increasingly competitive global economic
environment, efficient infrastructure services become a more important ingredient to success;
infrastructure bottlenecks not only stifle growth, raise costs, and hurt competitiveness but aso
reduce people's quality of life. East Asids infrastructure needs are vast- an estimated $1.2 billion
to $1.5 billion over the next decade. The needs far exceed the financia and managerial capacity
of the public sector and can only be met if the private sector's role is increased significantly and
infrastructure provision is commercialized. Private sector investment account for at most 10
percent of today's infrastructure investment in East Asia, yet there is growing recognition that
private investment should increase to some 30 percent over the medium term. The binding
constraint of reaching this goal is the lack of bankable projects. Creating a pool of bankable
projects requires a combination of political will and aggressive policy and institutional reforms
that will develop competitive market structures, sound regulatory regimes, price reforms, risk
mitigation measures, competitive and transparent contracting procedures, and effective financial
mechanisms.
1- With largeinfrastructureinvestmentsin power, transport, water, and

telecommunicationscan help ........ objectives.

13 2)5 3)2 4) 4

2- The passage suggeststhat to providefor theinfrastructureneedsin East Asia...........
1) The investment by the private sector must be raised to 10 recent of today's investments

2) agreater portion should be dedicated to the private sector than is today

3) the financial and managerial capacity of the public sector must be enhanced

4) none of the above

3- Theestimated quantity of investment on East Asia'sinfrastructureis............
1) less than the public sector's present capacity

2) for aperiod of ten years

3) al to be met by the private sector

4) both 2 and 3 above
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4- Theunderlined word " mitigation" in line 16 isclosest in meaning to ........
1) reduction 2) increasing 3) estimation 4) eradication

5- Thelack of bankable projectsis mentioned asa limitation which ...........
1) creates infrastructure bottlenecks

2) encourages more investment by the private sector

3) will stifle growth, raise costs, and hurt competitiveness

4) prevent increased investment by the private sector
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NIT 8

Manufacturing Engineering

Convert Command
Modification Storage
Assure Via
Determination Cam
Specification fed into
Flexibility

Numerous

Subcategories

Absorb

Effort

Application

Abstractly

Manufacturing engineering is engineering activities involved in the creation and operation of the
technical and economic processes that convert raw materials, energy, and purchased items into
components for sale to other manufacturers or into end products for sale to the public. Defined in
this way, manufacturing engineering includes product design and manufacturing system design
as well as operation of the factory. More specificaly, manufacturing engineering involves the
analysis and modification of product designs so as to assure manufacturability; the design,
selection, specification, and optimization of the required equipment, tooling, processes, and
operations; and the determination of other technical matters required to make a given product
according to the desired volume, timetable, cost, quality level, and other specifications.

Flexible Manufacturing Systems

A flexible manufacturing system (FMS) is a manufacturing system in which there is some

amount of flexibility that allows the system to react in the case of changes, whether predicted or
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unpredicted. This flexibility is generally considered to fall into two categories, which both
contain numerous subcategories. The first category, machine flexibility, covers the system's
ability to be changed to produce new product types and the ability to change the order of
operations executed on a part. The second category is called routing flexibility, which consists of
the ability to use multiple machines to perform the same operation on a part, as well as the
system'’s ability to absorb large-scale changes, such as in volume, capacity, or capability. Most
FMS systems comprise three main systems. The work machines, which are often automated
CNC machines, are connected by a materia handling system to optimize parts flow and the
central control computer, which controls material movements and machine flow. The main
advantages of an FMS are its high flexibility in managing manufacturing resources like time and
effort in order to manufacture a new product. The best application of an FMS is found in the
production of small sets of products like those from a mass production.

Question1.Computer-aided design (CAD), also known as computer-aided design and ...............

(CADD) isthe use of computer technology for the process of design and design-documentation.

1) devastate 2) drafting

3) drawing 4) delivery
Question2. Numerical control (NC) referstothe............. of machine tools that are operated by
abstractly programmed commands .......... on a storage medium, as opposed to manualy

controlled via handwheels or levers, or mechanically automated via cams a one.

1) discrimination/ translated 2) indiscrimination/transformed

3) automation/encoded 4) endue/ eradicated
Question3. Computer-aided .............. (CAM) is the use of computer softwareto
control machinetoolsand related ........... in the manufacturing of workpieces.

1) automation/ system 2) machines/cams and pulleys

3) manufacturing/products 4) machine tools/ machinery
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Vocabulary

Capability: ability, skill

Limitation: bound, restriction; act of limiting; state of being limited
Maintain: keep in existence, sustain; keep in good condition, preserve
Constraint: restriction; artificial manner, unnatural manner; force
Comprehensive: extensive, including much, large in scope
Acquisition: act of acquiring; purchase, something acquired or obtained
Ensure. make certain; guarantee; make secure

Manpower : power available from or supplied by human labor
Throughout: every part, at every point or moment

Achieve: obtain, attain; perform, accomplish; succeed

Interactive: acting reciprocally, acting mutually; communicating
Environment: surroundings; conditions in which someone or something lives
Ease: make easier; calm, soothe; free, release

Aid: help; assist

Requirement: necessity

Eliminate: remove, get rid of

Cognitive: aware, perceptive

Sensory: relating to sensation or the senses

Excessive: immoderate, exceeding normal bounds, extreme

Wor kload: amount of work to be done

Frequent: happening often; regular; common, usual

Hazard: danger, risk; game of chance

Prior: previous, earlier, preceding, former

Refine: purify, filter, distill; cultivate,

Multidisciplinary: applying to many different branches of education
Compile: collect, produce (acollection) by assembling material from other sources.
Enhance: increase; intensify; improve; raise the value of

Baseline: aminimum or starting point used for comparisons
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Strategies

Text unity

One of the things which can be helpful in answering reading questions is the ability to predict
what is going to come next after a give sentence or part in the passage. Recognition of the main
ideawill assist to guess what is going to represent next.

For instance, when the main idea of a paragraph is privileges of QC, you expect some items and
applications to be continued.

The capabilities and limitations of the system operators and maintainers always place constraints
on systems that must be considered during the development process. A comprehensive
management and technical strategy for human systems integration must be initiated early in the
acquisition process to ensure that human performance, safety, manpower, personnel and training
issues be considered throughout the system design and development process. The objective of
the human factors engineering critical process is to establish acceptable compatibility between
the system and the people who operate, maintain, and support it. To insure system objectives are
met and personnel safety is considered, human factors engineering must be integrated into all

phases of system engineering: design, manufacture, test, and support.

Human System Integration (HSI) is the systematic use of knowledge to achieve compatibility in
the design of interactive systems of people, machines, and environments to ensure their
effectiveness, safety, and ease of performance. The term covers all biomedical and psychosocial
considerations. It includes, but is not limited to, principles and applications in the areas of
human factors engineering, personnel selection, training, life support, job performance aids, and
human performance evaluation. Human factors engineering requirements are established to
develop effective human-machine interfaces, and minimize or eliminate system characteristics
that require extensive cognitive, physical, or sensory skills; require excessive training or
workload for intensive tasks; or result in frequent or critical errors or safety/health hazards. The
capabilities and limitations of the operator, maintainer, trainer, and other support personnel must

be identified prior to program initiation and refined during the development process.

Human factors is a multidisciplinary effort to generate and compile information about human
capabilities and limitations and apply that information to equipment, systems, software, facilities,
procedures, jobs, environments, training, staffing, and personnel management to produce safe,

iedep.com 64




Technical English For Industrial and System Engineering M.Shayan

comfortable, and effective human performance. When human factors is applied early in the
acquisition process, it enhances the probability of increased performance, safety, and
productivity; decreased lifecycle staffing and training costs; and become well-integrated into the
program’s strategy, planning, cost and schedule baselines, and technical tradeoffs. Changes in
operational, maintenance or design concepts during the later phases of a project are expensive
and entail high-risk program adjustments. Identifying lifecycle costs and human performance
components of system operation and maintenance during requirements definition decreases
program risks and long-term operations costs.

1- Which oneisthemain idea of first paragraph?
1. Obstacles on systems
2. Barrierson staff acquisition
3. Introducing ERP
4

Introducing targets of human factor engineering

2- According to the second paragraph.... .
1. HSI isone of the most important sectors of human factors engineering literature.
2. HSl isnot limited to the human factors engineering literature.
3. The capabilities of the staff must be identified posterior to program initiation
4. 2&3.

3- Accordingtothird paragraph, all the statementsaretrue EXCEPT.....
1. Applying human factors engineering enhance safety
2. Applying human factors engineering may increase bugs in the systems
3. Applying human factors engineering decreased lifecycle staffing and training costs
4. 1&2.

System Engineering (86)

Quite frequently manufactured products have unnecessary precision, production operation, or
parts. Simple redesign can eliminate these, lowering costs and increasing manufacturability,
reliability, and profits. For example, Russian liquid-fuel rocket motors are intentionally designed

to permit ugly (though leak-free) welding, to eliminate grinding and finishing operations that do
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not help the motor function better. Some Japanese disc brakes have parts tolerance to three
millimeters, an easy-to-meet precision. When combined with crude statistical processes controls,
this assures that less than one in a million parts will fail to fit. Many vehicle manufactures have
active programs to reduce the numbers and types of fasteners in their product, to reduce
inventory, tooling and assembly costs.

Another producibility technique is near net shape forming. Often a premium forming process
can eliminate hundreds of low-precision machining or- drilling steps. Precision transfer stamping
can quickly produce hundreds of high quality parts from generic rolls of steel and aluminum. Die
casting is used to produce metal parts from aluminum or sturdy tin alloys (they are often about as
strong as mild steels). Plastic injection molding is a powerful technique, especiadly if the special
properties of the part are supplemented with inserts of brass or stedl.

When a product incorporates a computer, it replaces many parts with software that fits into a
single light-weight, low- power memory part or micro- controller. As computers grow faster,
digital signa processing software is beginning to replace many analog electronic circuits for
audio and sometimes radio frequency processing. On some printed circuit boards (itself a
producibility technique), the conductors are intentionally sized to act as delay lines, resistors, and
inductors to reduce the parts count. An important recent innovation was the use of "surface
mounted” components. At one stroke, this eliminated the need to drill most holes in a printed
circuit board, as well as clip off the leads after soldering. In Japan, it is a standard process to
design printed circuit board. As well as clip off the leads after soldering. In Japan, it is a standard
process to design printed circuit boards of inexpensive phenolic resin and paper, and reduce the
number of copper layers to one or two to lower costs without harming specification.

It is becoming increasingly common to consider producibility in the initial stages of product
design, aprocess referred to as design for manufacturability. It is much cheaper to consider these
changes during the initial stages of design rather than redesign products after their initial design
is complete.

1- Redesigniscriticized on thegroundsthat it ............. .

1) may not be cost effective
2) may lead to only simple changes
3) eliminates many necessary elements

4) increases producibility rather than manufacturability
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2- Thefirst producibility technique................
1) Was limited to rocket motors

2) was introduced by Russian engineers

3) included the issue of precision in products

4) led to only one instance of failure in Japan

3- Theword " diminate" inline2means.............. )

1) manage  2) remove 3) decrease  4) evaluate

4- Theexample of Japanese disc brakes showsthat ............... :

1) unnecessary precision can be avoided
2) thefailure of partsis most likely
3) precision is generally easy to meet

4) the best degree of toleranceis 3 millimeters

5- Accordingto the passage, the specifications of the product...............

1) were printed on paper in Japan

2) showed the number of copper layers

3) explained the process of designing

4) did not change despite a decrease in costs

6- Theuseof tin alloyswasreasonable becausethey............ .
1) increased the speed of diecast  2) were better than mild steels
3) resulted in a powerful technique 4) were strong enough to be used

7- Accordingtothe passage, it istruethat............. :
1) amicro- controller can replace a computer

2) changes should be thought of before redesign

3) generic rolls are the result of high quality parts

4) most holes were eliminated because of soldering
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NIT9

M aintenance

Satisfactory
Inspection
Detection
Incipient
Adjustment
Worthwhile
Overhaul
Proactive
Legidation

Preventive maintenance (PM)

Jurisdiction
Whereas
Right(v)
Adjunct
Buffer
Interrupt
Uptime
Deterioration
Convenient

Preventive maintenance (PM) has the following meanings:

M.Shayan

1. The care and servicing by personnel for the purpose of maintaining equipment and facilities

in satisfactory operating condition by providing for systematic inspection, detection, and

correction of incipient failures either before they occur or before they develop into major

defects.

2. Maintenance, including tests, measurements, adjustments, and parts replacement, performed

specifically to prevent faults from occurring

Preventive maintenance can be described as maintenance of equipment or systems before fault

occurs. It can be divided into two subgroups. Planned maintenance and condition-based

mai ntenance.

The main difference of subgroups is determination of maintenance time, or determination of

moment when maintenance should be performed.

While preventive maintenance is generally considered to be worthwhile, there are risks such as

equipment failure or human error involved when performing preventive maintenance, just asin
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any maintenance operation. Preventive maintenance as scheduled overhaul or scheduled
replacement provides two of the three proactive failure management policies available to the
maintenance engineer. Common methods of determining what Preventive (or other) failure
management policies should be applied are; OEM recommendations, requirements of codes and
legislation within a jurisdiction, what an "expert" thinks ought to be done, or the maintenance
that's already done to similar equipment, and most important measured values and performance

indications.

Total productive maintenance (TPM)

Total productive maintenance (TPM) originated in Japan in 1971 as a method for improved
machine availability through better utilization of maintenance and production resources.
Whereas in most production settings the operator is not viewed as a member of the maintenance
team, in TPM the machine operator is trained to perform many of the day-to-day tasks of simple
maintenance and fault-finding. Teams are created that include a technical expert (often an
engineer or maintenance technician) as well as operators. In this setting the operators are enabled
to understand the machinery and identify potential problems, righting them before they can
impact production and by so doing, decrease downtime and reduce costs of production.

TPM is a critica adjunct tolean manufacturing. If machine uptimeis not predictable and
if process capability is not sustained, the process must keep extra stocks to buffer against this
uncertainty and flow through the process will be interrupted. Unreliable uptime is caused by
breakdowns or badly performed maintenance. Correct maintenance will allow uptime to improve
and speed production through a given area allowing a machine to run at its designed capacity of
production.

One way to think of TPM is "deterioration prevention”: deterioration is what happens naturally
to anything that is not "taken care of". For this reason many people refer to TPM as "tota
productive manufacturing” or "total process management”. TPM is aproactive approach that
essentially ams to identify issues as soon as possible and plan to prevent any issues before

occurrence. One motto is"zero error, zero work-related accident, and zero loss'.
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Predictive maintenance (PdM)

Predictive maintenance (PdM) techniques help determine the condition of in-service equipment
in order to predict when maintenance should be performed. This approach offers cost savings
over routine or time-based preventive maintenance, because tasks are performed only when
warranted.

The main value of Predicted Maintenance is to alow convenient scheduling of corrective
maintenance, and to prevent unexpected equipment failures. The key is "the right information in
the right time". By knowing which equipment that needs maintenance, the maintenance work can
be better planned (spare parts, people etc.) and what would had been "unplanned stops® are
transformed to shorter and less "planned stops’ thus increasing plant availability. Other values
are increased equipment life time, increased plant safety, less accidents with negative impact on
environment, an optimized spare parts handling, etc.

Questionl. Planned Maintenance (PM) is a scheduled service visit carried out by a competent

and suitable agent, to ensurethat .................. IS operating correctly and to therefore avoid any
unscheduled breakdownand ................. :

1) anitem of equipment/downtime 2) eguipments/uptime

3) anumber of equipment/downtime 4) the number of equipment/uptime

Question2.Corrective maintenance can be defined as a maintenance task performed to identify,
isolate, and ............afault so that the failed equipment, machine, or system can be ......... to

an operational condition within the tolerances or limits established for in-service operations.

1) avoid/repaired 2) rectify / restored
3) prevent/recovered 4) predict/transformed
Question3. Condition-based maintenance (CBM) is maintenancewhen .......... . This

maintenance is performed after one or more indicators show that equipment is going to fail or
that equipment performance is deteriorating.

1) equipment fails 2) something goes wrong

3) itispossible 4) need arises
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Question4. PdM, or condition-based maintenance, attempts to evaluate the condition of
equipment by performing periodic or continuous (online) equipment ............ . The ultimate
goal of PdM is to perform maintenance at a scheduled point in time when the maintenance
activity is most cost-effective and before the equi pment loses performance withina......... :

1) maintenance/life span 2) inspection/life cycle
3) condition monitoring/ threshold 4) adjustment/boundary

Industrial Engineering (78, 90)

Total preventive Maintenance (TPM) is a concept through which plant, machinery, and
eguipment operators are empowered to maintain continuous production on totally efficient lines.
It isatried and tested way of cutting waste, saving money, and making factories better places to
work. It gives operators the knowledge and confidence to manage their own machines. Instead of
waiting for a breakdown, then calling the investigate and then eliminate the root causes of
machine errors. Also, they work in small teams to achieve continuous improvements to the
production lines.

Doug Martin- TPM Manager at DuPont Said:

"We've set a goa to double the shareholder value by our 200th Anniversary in 2002. The only
way we will achieve that goa is by improving equipment reliability through focus on the
elements of TPM".

Today, within the European Union (EU) aone, over 2 million people are involved in
maintenance, and visible costs are estimated at between 125 and 170 billion ECU (European
Currency Units).

Industrial Engineering 78:

1- According to the passage, TPM:

1) Totally works on preventive maintenance activities.

2) Continuously operates the plants, machinery, and equipments.
3) Gives more power to plants, machinery and equipment.

4) Maintains production lines at high efficiency and little or interruptions.
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2- The TPM concept:

1) Saves the money for the workers to work better.

2) Makes the production system more economical.

3) Isatool for cutting the disposed material and waste into small pieces.

4) None of the above statements are true.

3- Through TPM concept:

1) Operators learn to find the main causes of machine failures.

2) Operatorsinvestigate about how they can eliminate their own operational errors.

3) Theroot causes of machine errorsis due to the elimination of operators (introduction of
automation)

4) All of the above statements are correct.

4- The TPM Manager at Du-Pont isin theidea that:

1) By the year 2002, Du-Pont will be 200 years old.

2) By the year 2002, there will be 200 shareholders in Du-point.

3) After 200 years, there will be 2002 shareholdersin Du-point.

4) By the year 2002, the no. Of shareholdersin Du-Pont will be twice as much as before.

5- TheTPM Manager at Du-Pont statesthat:

1) Their equipment reliability is now very well improved.

2) Their equipment are not reliability at all now, and they need to be improved.

3) Real attention on elements of TPM will make them successful.

4) Focusing on equipment reliability is the same as focusing on el ements of TPM.

6- According to the passage:

1) The E.U population is about 2 millions.

2) E.U aone spends 125 to 170 billion ECU for visitors to Europe.

3) There are 2 million people in Europe who can spend 124 to 170 billion ECU for maintenance
cost.

4) There are 2 million people in E.U countries who work in some way on maintenance activities.
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7- According to the passage, TPM:

1) Makes the operators to work on big maintenance problems.

2) Makes the operators confident to call the maintenance Engineer for any small problem.

3) Makes the maintenance engineers confident to deal directly with small problems.

4) Makes the operators confident to deal with small problems and prevent them from becoming

big ones.

Industrial Engineering 90:

1- Through " Total Productive Maintenance" concept:

1) Operators learn to find the main causes of machine failures.

2) Theroot causes of machine errorsis due to the elimination of operators.

3) Operators investigate about how they can eliminate their own operational errors.
4) All of the above.

2- Total Productive Maintenance:

1) totally works on preventive maintenance activities.

2) gives more power to plants, machinery and equipment.

3) continuously operates the plants, machinery and equipment.

4) maintains production lines at high efficiency and little or no interruptions.

3- According to the passage, what isthe meaning of " eliminate" ?

1) remove 2) modify 3) polish 4) select
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NIT 10

Simulation

Imitation loop

Entall computational
Lifelike rely (on)
Insight suite
courses of action deterministic
engage derivative
accessible securities
acquisition sophisticated
approximation

assumption

fidelity

unification

Simulation is the imitation of some real thing, state of affairs, or process. The act of simulating
something generally entails representing certain key characteristics or behaviors of a selected
physical or abstract system.

Simulation is used in many contexts, such as simulation of technology for performance
optimization, safety engineering, testing, training, education, andvideo games. Training
simulators includeflight simulatorsfor training aircraft pilots in order to provide them with
alifelike experience. Simulation is also used for scientific modeling of natural systems or human
systems in order to gain insight into their functioning. Simulation can be used to show the
eventual real effects of aternative conditions and courses of action. Simulation is also used when
the real system cannot be engaged, because it may not be accessible, or it may be dangerous or

unacceptable to engage, or it is being designed but not yet built, or it may simply not exist.
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Key issues in simulation include acquisition of valid source information about the relevant
selection of key characteristics and behaviors, the use of simplifying approximations and

assumptions within the ssmulation, and fidelity and validity of the simulation outcomes.

Historically, ssimulations used in different fields developed largely independently, but 20th
century studies of Systems theory and Cybernetics combined with spreading use of computers
across all those fields have led to some unification and a more systematic view of the concept.
Physical simulation refers to ssimulation in which physical objects are substituted for the real
thing (some circles use the term for computer simulations modeling selected laws of physics, but
this article doesn't). These physical objects are often chosen because they are smaller or cheaper
than the actual object or system.

Interactive simulation is a special kind of physical simulation, often referred to as a human in the
loop simulation, in which physical ssimulations include human operators, such as in a flight

simulator or adriving simulator

Question1l. Monte Carlo methods (or Monte Carlo experiments) are a class of computational
algorithms that rely on repeated ............. sampling to compute their results. Monte Carlo
methods are often used in simulating ............. and mathematical systems. These methods are

most suited to calculation by a computer and tend to be used when it is infeasible to compute an

exact result witha.............. algorithm.

1) deterministic / random/repetitive 2) deterministic / physical/ random

3) random / deterministic/complementary 4) random / physical/ deterministic
Question2. Monte Carlo methods are widely used in engineering for .............. and quantitative
probabilistic analysis in process design. The need ............ from the interactive, co-linear and

non-linear behavior of typical process simulations
1) senditivity analysis/rises 2) sengitivity analysis/ arises
3) qualitative/arises 4) qualitative /raises
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Question3. Simulation software is based on the process of modeling aredl .......... with a set of
mathematical formulas. It is, essentially, a program that allows the user to observe an operation
through simulation without actualy .............. that operation.

1) phenomenon/ performing 2) phenomena/designing

3) phenomenon/abdicating 4) phenomena/complementing
Question4. .............. simulations are used to mode statistical events such as customers
arriving in queues at a bank. By properly .......... arrival probabilities with observed behavior, a

model can determine optimal queue count to keep queue wait times at a specified level.

1) Discrete event / correlating 2) Discreet event/coordinating
3) Random numbers/ predicting 4) Uncertainty/determining
Question5. ................ are used to model a wide variety of physica phenomena like ballistic

trgjectories, human respiration, electric motor response, radio frequency data communication,

steam turbine power generation etc.

1) Discrete events 2) Discrete simulators

3) Continuous simulators 4) simulators

Industrial Engineering (88)

Many problems in financial engineering require numerical evauation of an integral. Several
virtues make simulation popular among practitioners as a methodology for these computations.

First, it is easy to apply to many problems. For most derivative securities and financial models,
even those that are complicated or high-dimensional, it takes relatively little work to create a
simulation algorithm for pricing the derivative under the model. Also, pitfals in numerical
implementation of simulation algorithms are relatively rare. For the most part, a little knowledge
and effort go along way in financial simulations, with some expertise and investment of one's

time, one can go further and faster.
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The second virtue of simulation isits good performance on high-dimensional problems:

The rate of convergence of a Monte Carlo estimate does not depend on the dimension of the
problem. While other numerical integration techniques may have advantage over simulation in
various situations, their rates of convergence tend to degrade as the dimension increases. The
dimension of the problem is high, for instance, when dealing with models of markets that contain
many fundamental sources of risk or with derivative securities that depend in a nontrivial way on
prices at many times.

This issue is becoming increasingly important as securities markets and financial risk
management become more sophisticated.

A third attraction of simulation is the confidence interval that it provides for the Monte Carlo
estimate. This information makes possible an assessment of the quality of the estimate, and of
how much more computational effort might be needed in order to produce an estimate of

acceptable quality.

1- Thepassage mainly discusses .

1) the range of effective application of simulation

2) the challenges specific to financial simulations

3) the advantages of financial simulation methodology

4) the use of simulation to handle financia engineering problems

2- which of thefollowing statementsis NOT true accor ding to the passage?

1) Financial risk management can benefit from the implementation of simulation algorithms.
2) Financial simulations require extensive knowledge and expertise.

3) Simulation iswell suited to high-dimensional problems.

4) Simulation is avaluable tool for pricing options.

3- Theword “pitfalls’ isclosest in meaning to .
1) conflicts 2) procedures 3) features 4) difficulties
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4- Which of thefollowing isNOT discussed as an advantage of simulation in the
passage?

1) The domain of problemsto which simulation can be applied

2) The use of ssimulation to handle high-dimensional problems

3) the provision of the confidence interval for Monte Carlo methods

4) the application of simulation to a variety of financia problems

5- Thepassage statesthat simulation makesit possible for the Monte Carlo
estimate .

1) to assess its quality and increase its acceptability

2) to assess the risk of more computational effort

3) to improve its performance when dealing with derivative securities

4) to compute the values of derivatives over a period of time
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NIT 11

Safety Engineering

Probabilistic Severity
Proven Likelihood
Perspective Experience
Commercid Expenditure
Collaboration Consequence
Functionality Accordance
Conducting Priority
Mitigate Evaluate
Mode Vulnerability

Safety engineeringis an applied science strongly related to systems engineering and the
subset System Safety Engineering. Safety engineering assures that a system behaves as needed
even when components fail.

Ideally, safety-engineers take an early design of a system, analyze it to find what faults can
occur, and then propose safety requirements in design specifications up front and changes to
existing systems to make the system safer. In an early design stage, often a fail-safe system can
be made acceptably safe with a few sensors and some software to read them. Probabilistic fault-
tolerant systems can often be made by using more, but smaller and less-expensive pieces of
equipment

Far too often, rather than actually influencing the design, safety engineers are assigned to prove
that an existing, completed design is safe. If a safety engineer then discovers significant safety
problems late in the design process, correcting them can be very expensive. This type of error
has the potential to waste large sums of money.

The exception to this conventional approach is the way some large government agencies
approach safety engineering from a more proactive and proven process perspective, known as

"system safety”. The system safety philosophy is to be applied to complex and critical systems,

iedep.com 79



http://en.wikipedia.org/wiki/Systems_engineering�
http://en.wikipedia.org/wiki/System_Safety�
http://en.wikipedia.org/wiki/Software�

Technical English For Industrial and System Engineering M.Shayan

such as commercia airliners, complex weapon systems, spacecraft, rail and transportation
systems, air traffic control system and other complex and safety-critical industrial systems. The
proven system safety methods and techniques are to prevent, eliminate and control hazards and
risks through designed influences by a collaboration of key engineering disciplines and product
teams. Software safety is a fast growing field since modern systems functionality are
increasingly being put under control of software. The whole concept of system safety and
software safety, as a subset of systems engineering, is to influence safety-critical systems designs
by conducting several types of hazard analyses to identify risks and to specify design safety
features and procedures to strategically mitigate risk to acceptable levels before the system is
certified.

Passage

A failure modes and effects analysis (FMEA) is a procedure in product development and
operations management for analysis of potentia failure modes within a system for classification
by the severity and likelihood of the failures. A successful FMEA activity helps a team to
identify potential failure modes based on past experience with similar products or processes,
enabling the team to design those failures out of the system with the minimum of effort and
resource expenditure, thereby reducing development time and costs. It is widdy used in
manufacturing industries in various phases of the product life cycle and is now increasingly
finding use in the service industry. Failure modes are any errors or defects in a process, design,
or item, especially those that affect the customer, and can be potential or actual. Effects analysis
refers to studying the consequences of those failures.
1- According to the passage, which statement isNOT true?

1) FMEA isaimed to find faultsin systems

2) FMEA helpsto save costs and time

3) Recordsare very important in FMEA

4) Decreased development timeisaresult for FMEA

2- Theword “ thereby” in the passage means:

1) whereas 2) therefore 3) by means of that 4) inaccordance with
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3- Author believes....
1) FMEA ismerely used in manufacturing industry
2) FMEA is specified to the service industry
3) FMEA iswidely used in service industry
4) FMEA isgrowingin serviceindustry

4- Accordingto the passage, which statement istrue?
1) Failure mode isthe state of product failure
2) Effect analysisisrelated to customer feedbacks
3) Failure mode is detected in design phase

4) Effect analysisissought in processing items

Questionl. The outcomes of an FMEA development are actions to prevent or ......... the

severity or likelihood of failures, starting with the highest-priority ones. It may be used to

evaluate risk management prioritiesfor ......... known threat vulnerabilities.
1) reduce/ mitigating 2) preserve/identifying
3) maintain/highlighting 4) decrease/decreasing

Question2. A Safety Management Systems (SMS) is intended to act as a framework to allow an

organization, as a minimum, to meet itslegal obligationsunder .......... health and safety law.
1) fundamental 2) manufacturer 3) environmentd 4) occupationa
Question3. ............ iIs a phenomenon of a system or subsystem in which the system or

subsystem does not perform its required or expected function

1) uptime 2) fault 3) failure 4) crackdown

Question4. FMEA is a team-based systematic and .......... approach for identifying ways that a
process or design can fail, why it might fail, and how it can be made safer.
1) statistical 2) proactive 3) discretionary 4) remedial
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System Engineering (90)

Nowadays, industrial safety and environmental protection rank alongside that technicaly
optimized manufacturing process. There is awish to see harmonization of ecology and economy
within economically viable production. For the metal working industry this means using cooling
lubricant in technologically sound applications while, a the same time, implementing and
refining maintenance and recycling concepts.
1- The harmony of ecology and economy of production:

1) isawish 2) has no importance

3) cannot by- passed 4) isimpossible to reach

2-Thetechnically optimized manufacturing process:
1) isonly for metal working industry.
2) stand in sharp contrast with safety and environmental issues.
3) isto be considered on equal rank with safety and environment.

4) must be reached considering safety and environment as equally important

3- For the metal working industry the balance in sound application of cooling
lubricants and implementation and recycling concepts.
1) isaprinciple to observe in the entire metal industry.
2) isthe harmony of ecology and economy of production.
3) isindicative of equal ranks for process versus safety and environment.
4) is special isolated case.

4- According to the passage, “implementing” means:

1) using 2) considering
3) marketing 4) protecting
5- Thebest titlefor this passageis:
1) maintenance 2) recycling concepts
3) ecology and economy 4) environmental pollution
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Industrial Engineering (82)

Theoretically, if an item isto withstand a prescribed stress, making its strength strong enough to
withstand three, four, or five times that stress would reduce the number of failures and accidents,
that is a structure or container that had a safety factor of 4 would fail half as frequently as one
that had a safety factor of 2. In practice, the inadequacies and uncertainties in use of safety led to
arefinement known as margin of safety.

A safety factor is expressed as the ratio of strength to stress. Initialy, strength was nominal
ultimate strength of the part: the average or prescribed value at which it would fail completely.
However it was found that the strength of a specific material was not constant but would differ
from any of that kind. Difference will occur in the composition of the materia involved,
manufacturing and assembly, environment, or in usage. As aresult, failure will occur when stress
becomes greater than strength. Using nominal or prescribed strengths and stresses, normally S/L
was made so large there was no failure. Now, minimum strength/ maximum stress may be
stipulated. By this means which isnot unusual in aerospace system, it is possible to have as
safety factor of 1.0 or 1.25 such a safety factor as low as 1.25 would indicate a safety margin of
0.25.

Mark the best choice on your answer shest:

1- Safety factor may bedefined as............. :
1) strength divided by stress
2) prescribed strength multiplied by afactor of 2,3, or 4
3) theratio of prescribed stress to strength.
4) nominal ultimate stressto half the prescribed strength

2- Weunderstand from the passagethat if apart isto withstand a prescribed stress........ .
1) the safety factor must be at least equal to 1.
2) all the parts must be used under similar conditions.
3) The prescribed stress must be reduced by half the strength.
4) the composition of the material used in similar parts must be given variety.
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3-
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Thevariations observed in the strength of partsleading to total failure stem from

1) constant usage conditions

2) discrepancies in production processes.

3) Variations in the composition of materials

4) both 1 and 2

Theunderline" which" (in line 8 paragraph 2) refersto ...........
1) failure

2) maximum stress

3) minimum strength

4) stipulating a safety margin

The difference between the concept of safety factor and safety margin liesin the fact
that ........... :

1) the latter cannot be used in aerospace technology while the former can.

2) The latter isthe ratio of minimum strength to maximum stress while the former isthe ratio
of strength to stress

3) the former isthe ratio of nominal strength to prescribed stress while the latter is the same
ratio multiplied by a constant factor.

4) The former is usually made large enough to cancel any possibility of failure while the latter

is reduced to a minimum by afactor of 0.25.
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NIT 12

| nventory

Estate Merchandise
Probate Consumable
Content Transaction
Furnish Fulfillment
Equivaent Prompt
Stock Enhance
Accounting Merchant
Accessibility Accountant
Oversupply Taxation
Safeguard Skew

Fraud

Inventory means a list compiled for some formal purpose, such as the details of an estate going
to probate, or the contents of a house let furnished. This remains the prime meaning in British
English. In the USA and Canada the term has developed from alist of goods and materials to the
goods and materials themselves, especialy those held available in stock by a business; and this
has become the primary meaning of the term in North American English, equivaent to the term
"stock™ in British English. In accounting, inventory or stock is considered an asset.

Inventory control is the supervision of supply, storage and accessibility of items in order to
ensure an adequate supply without excessive oversupply.

It can also be referred as internal control - an accounting procedure or system designed to
promote efficiency or assure the implementation of a policy or safeguard assets or avoid fraud
and error etc.

An inventory control system is a process for managing and locating objects or materias. In

common usage, the term may also refer to just the software components.
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Modern inventory control systems often rely upon barcodes and RFID tags to provide automatic
identification of inventory objects. In an academic study performed at Wal-Mart, RFID reduced
Out of Stocks by 30 percent for products selling between 0.1 and 15 units a day. Inventory
objects could include any kind of physical asset: merchandise, consumables, fixed assets,
circulating tools, library books, or capital equipment. To record an inventory transaction, the
system uses a barcode scanner or RFID reader to automatically identify the inventory object, and
then collects additional information from the operators via fixed terminas (workstations), or
mobile computers.

An inventory control system may be used to automate a sales order fulfillment process. Such a
system contains a list of order to be filled, and then prompts workers to pick the necessary items,
and provides them with packaging and shipping information. an inventory system also manages
in and outwards material of hardware.

Real-time inventory control systems may use wireless, mobile terminals to record inventory
transactions at the moment they occur. A wireless LAN transmits the transaction information to a
central database.

Physical inventory counting and cycle counting are features of many inventory control systems

which can enhance the organization.

Passage

When a merchant buys goods from inventory, the value of the inventory account is reduced by
the cost of goods sold (COGS). Thisis simple where the CoG has not varied across those held in
stock; but where it has, then an agreed method must be derived to evaluate it. For commodity
items that one cannot track individually, accountants must choose a method that fits the nature of
the sale. Two popular methods that normally exist are: FIFO and LIFO accounting (first in - first
out, last in - first out). FIFO regards the first unit that arrived in inventory as the first one sold.
LIFO considers the last unit arriving in inventory as the first one sold. Which method an
accountant selects can have a significant effect on net income and book value and, in turn, on
taxation. Using LIFO accounting for inventory, a company generally reports lower net income
and lower book value, due to the effects of inflation. This generally results in lower taxation.
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Due to LIFO's potential to skew inventory value, UK GAAP and IAS have effectively banned

LIFO inventory accounting.

1- What isthe main idea of the passage?
1) Inventory control
2) Inventory definition
3) Methods in accounting
4) FIFOvs. LIFO

2- According to the passage, using proposed methods will affect

1) Inventory
2) Taxation
3) Production
4) Availability

3- Accordingtothe passage, which statement istrue?
1) Choosing FIFO method will influence net income
2) LIFO can have adeviation in representing inventory value
3) LIFO leavesinflation out of the impression
4) FIFO isabetter method in inventory accounting

4- According to the passage, ........ is the determinant factor for choosing FIFO or

L1FO method.
1- Inflation

2- Netincome
3
4- CoGs

Book value
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Questionl. Inventory management is primarily about specifying the ....................... of
stocked goods. It isrequired at different locations within afacility or within many locations of a

supply network to proceed the regular and planned course of production and stock of materias.

1- shape and percentage
2
3
4- number and value

guantity and quality

inflow and outflow

Question2. Inventory appears as aan................ on an organization's balance sheet because
the organization can, in principle, turn it into cash by selling it.

1- long-term assets

2- current assets

3- accounts receivable
4- cash

Question3. ................. inventory is inventory whose potential to be sold at a normal cost has

passed or will soon pass. In certain industries it could also mean that the stock is or will soon be

1- safety/infeasible

2- out of order/hardly
3- expired/more likely
4- distressed/ impossible

Question4. EOQ applies only when demand for aproduct is .......... over the year and each new
order is delivered ........ when inventory reaches zero. There is a fixed cost for each order
placed, regardless of the number of units ordered.

1- alternative/selective

2- continuous/in phase

3- constant/ in full

4- fixed/ continuously
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NIT 13

Industrial Engineering (79)

1- In engineering degree courses, the coverage of ........... aspects include such areas as

industrial engineering. Management infor mation systems, and principles of economics.

1) leadership 2) engineering 3) supervisory 4) management

2- Social responsibility and ............... knowledge are prerequisites for anyone working
asascientist.

1) Clear 2) intime 3) up- to- date 4) unprofessiond

3- A manufacturing manager .......... hig’her plant by separating engineering, accounting,

manufacturing and purchasing specialistsinto different departments.

1) Divide 2) program 3) organize 4) harmonize

4- An alpha ray is a small, high-energy particle given off from the nuclei of creation
radioactive atoms............

1) are disintegrating 2) asthey disintegrate

3) they do disintegrate 4) before they are disintegrated.

5- A man- machine system may consist of one man and one machine, in which the human

error may be traced to ............... equipment design, failure of operators, or the design
engineer.
1) Poor 2) sharp 3) costly 4) precise

Industrial Engineering (80)

6- Unless dying products make some unique contribution to the firm’s reputation or its
product line or can be sold with an unusually high contribution, their production should
be terminated .

1) enforced 2) endorsed 3) enfolded 4) ended
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7- Quality robot design means that the product is designed so that small variations in
production or assembly do not adversely affect the product.

1) Adverbially 2) adventurously

3) unfavorably 4) umbilically

8- The CAD system, through a library of symbols and details, helpsto ensure adherence
to thedrafting standards.
1) Fierceness 2) fidelity 3) faithfulness 4) faithlessness

9- An assembly drawing shows an exploded view of the product.
1) Parts designed 2) parts assembled 3) parts separated 4) partsintegrated

10- Product definition may be rigorous, as in the case of an insurance policy, or casual, as
in the case of a haircut.
1) Rigid 2) lag 3) right 4) lax

Industrial Engineering (82)

11- If productivity were considered on the broader basis of getting maximum ....... from

the energy, materials, capital, and human effort that go into producing a product, we

would ........ for ever higher quality.

1) usage/strive 2) losses/produce

3) assemblage/supply 4) requirements/need

12- Group technology isa dynamic and evolutionary .......... Which continuesto expand its

influence on manufacturing system.

1) product 2) development 3) consumption 4) manufacturing
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13- A free enterprise system depends upon the willingness of ......... to accept the risks

involved in ............

1) the people, state
2) workers, unionization
3) politicians, elections

4) businesses, competitions

Industrial Engineering (89)

14- Manufacturing Processes, deals with issues which lead to a better ........... of raw

materials and energy, integration of design and manufacturing ........... which are
requiring the invention of suitable new methods and techniques.

1) consumption-activities 2) use-regulations
3) utilization-activities 4) fabrication-rules
15- Decision making can be regarded as an outcome of mental & ........... processes

leading to the selection of a course of action among several alternatives and provides the

........... to decide the optimized course of action to be taken.
1) hypothetical-environment 2) rigorous-background
3) conventional-opportunity 4) cognitive-ability
16- An operations researcher faced with a new problem is expected to determine which

techniques are most ........... given the nature of the system, the goals for improvement,

and ........... on time and computing power .
1) appropriate-constraints 2) suitable-limitations

3) opportunity-experiences 4) promising-results
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17- Systems analysisistheinterdisciplinary part of ........... , dealing with analysis of sets of
interacting ........... , the systems, often prior to their automation as computer systems, and

theinteractions within those systems.
1) technol ogy-systems 2) science-entities
3) competency-parts 4) skill-tools

18- Accrual adjustments, reconciling and correcting entries used to reconcile the ...........

systemsto the general ledger are not alwaysimmediately entered into other MIS ............
1) mathematical -expectations 2) financial-systems
3) operational-cases 4) physical-issues

Industrial Engineering (90)

19- In general, the systematic definition of ........... can be defined asthe ability of a person

or system to perform and maintain its functions in routine ........... , as well as hostile or

unexpected circumstances.

1) maintainability- analysis 2) flexibility- environments

3) reliability- circumstances 4) accountability- calculations
20- They have considered theproblemof ........... a nonlinear smooth objective function of
several variables when the derivatives of the objective function are ........... and when no

constraints are specified on the problem's variables.

1) solving- fuzzy 2) handling- known

3) optimizing- noticeable 4) minimizing — unavailable
21- Some of the promising directions for elaborating these ........... in the future may be
viewed from a framework that links the ........... of artificial intelligence and operations
resear ch.

1) issues- future 2) inventions- cases

3) problems- capability 4) innovations- perspectives
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22- Thereis also a need to inspect what has been delivered to organization by its ...........
and what has already been produced by the organization.

1) acceptance 2) suppliers

3) procedures 4) imperfection

System Engineering(89)

23- The company insists that all their products are ........... in respect of their quality,
specification and look.

1) uniform 2) identity 3) typica 4) actual

24- 1f for any reason customers do not like the item have bought, they always ........... and
get arefund.

1) giveit back 2) take it back 3) keep it back 4) hold it back

25- The advantages of working for this company isthat all employees ........... themselves

as amember of theteam.

1) hold 2) think 3) perceive 4) believe
25- Theprimary ........... of project management isto achieve all of the project goals and
obj ectives while honoring the preconceived project ............ Typical constraints are scope,

time, and budget.

1) issue-ams 2) object-limitations

3) intention-goals 4) challenge-constraints
26- Development plan document will contain a number of ........... to control the
development and use of land, and will set out the design........... and criteria against which

planning applicationswill be consider ed.
1) standards-issues 2) issues-affairs

3) policies-standards 4) cases-polices
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System Engineering(90)

27- i management is the application of knowledge, skills, tools, techniques and
systems to define, visualize, measure, control, report and improve processes with the goal

to meet customer requirements e

1) sde- environments 2) process- profitably

3) engineering- standards 4) maintenance- possibilities
28- The basis of........... is to reduce the errors produced during the manufacturing or
service process, increase customer satisfaction, streamline supply chain ........... , aim for

moder nization of equipment and ensure workers have the highest level of training.

1) TPM- issues 2) PM- activities

3) EFQM- processes 4) TQM- management
29- Strategic ........... isan organization's process of defining its strategy, or direction, and
making decisions on allocating its resources to pursue this ........... , including its capital
and people.

1) process- issue 2) case- arrangement

3) planning- strategy 4) management- strategy
30- An organizational theorist should carefully consider level assumptions being made in
........... ,and isconcerned to help ........... and administrators.

1) action- managers 2) reality- individuals

3) theory- managers 4) practice- personnel
31- Taylor is considered the father of ........... management and is credited in the

development of the principles like scientific govern how much a worker can producein a
day, the function of management to discover and use these ........... in operation of
productive systems.

1) operations- laws 2) conventional- laws

3) production- regulations 4) traditional- regulations
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