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SEMESTER VI
MG2351 PRINCIPLES OF MANAGEMENT
LTPC
(COMMON TO ALIBRANCH 3003
UNIT | OVERVIEW OF MANAGEMENT 9

Organization — Management — Role of managers —&wol of Management thought
— Organization and the environmental factors — Mawgaglobally — Strategies for
International Business.

UNIT Il PLANNING 9

Nature and Purpose planning — Planning procesgeslgf plans — Objectives —
Managing by objective (MBO) Strategies — Typestadtegies — Policies — Decision
Making — Types of decision — Decision Making Praces

Rational Decision Making Process — Decision makinder different conditions.
UNIT 1l ORGANISING 9

Nature and purpose of organizing — Organizatiamcstire — Formal and informal
groups organization — Line and Staff authority p&#mentation — Span of Control
— Centralization and Decentralization — Delegatbauthority — Staffing — Selection
and Recruitment — Orientation Career Developmedareer stages — Training —
Performance Appraisal.

UNIT IV DIRECTING 9
Creativity and Innovation — Motivation and Satigfas — Motivation Theories
Leadership — Leadership theories — Communicatibiuireles to effective
communication — Organization Culture — Elementstgtpds of culture — Managing
cultural diversity

UNIT V CONTROLLING 9
Process of controlling — Types of control — Budgetand non-budgetary control
techniques — Managing Productivity — Cost Contr&lurchase Control —
Maintenance Control — Quality Control — Planningi@tions.

TEXT BOOKS: TOTAL: 45 PERIODS

1. Stephen P. Robbins and Mary Coulter, ‘Manageimrentice Hall of India, 8
edition.

2. Charles W.L Hill, Steven L McShane, ‘PrinciptfgsManagement’, McGraw Hill
Education, Special Indian Edition, 2007.

REFERENCES:

1. Hellriegel, Slocum & Jackson, ‘Management — Ar(@etency Based Approach’,
Thomson South Western, 10th edition, 2007.

2. Harold Koontz, Heinz Weihrich and mark V Canniééanagement — A global &
Entrepreneurial Perspective’, Tata Mcgraw Hill,HL.2dition, 2007.

3. Andrew J. Dubrin, ‘Essentials of Management'oiftson Southwestern, 7th
Edition, 2007.
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ME2351 GAS DYNAMICS AND JET PROPULSION LTPC
3104

AlM:

To impart knowledge to the students on compres$ittethrough ducts, jet

propulsion

and space propulsion.

OBJECTIVE:

1 To understand the basic difference between incessgirle and compressible
flow.[] To understand the phenomenon of shock waves suefféct on flow. To
gain some basic knowledge about jet propulsionRaocket Propulsion.

UNIT | BASIC CONCEPTS AND ISENTROPIC FLOWS 6

Energy and momentum equations of compressible flawds — Stagnation states,
Mach waves and Mach cone — Effect of Mach numbesasnpressibility —
Isentropic flow through variable ducts — Nozzle &nflusers — Use of Gas tables.
UNIT Il FLOW THROUGH DUCTS 9

Flows through constant area ducts with heat trariBfayleigh flow) and Friction
(Fanno flow) — variation of flow properties — Udetables and charts — Generalised
gas dynamics.

UNIT 1l NORMAL AND OBLIQUE SHOCKS 10
Governing equations — Variation of flow parametsrsss the normal and oblique
Shocks — Prandtl — Meyer relations — Use of tabte@harts — Applications.

UNIT IV JET PROPULSION 10
Theory of jet propulsion — Thrust equation — Thqpustver and propulsive efficiency
— Operation principle, cycle analysis and use afsation state performance of ram
jet, turbojet, turbofan and turbo prop engines.

UNIT V SPACE PROPULSION 10
Types of rocket engines — Propellants-feeding syste Ignition and combustion —
Theory of rocket propulsion — Performance studyagtdg — Terminal and
characteristic velocity — Applications — spacelits)

TEXT BOOKS:

TUTORIALS: 15, TOTAL: 60 PERIODS

1. Anderson, J.D., Modern Compressible flow, McGtdill; 3rd Edition, 2003.

2. H. Cohen, G.E.C. Rogers and Saravanamutto, GidsnE Theory, Longman
Group Ltd., 1980.

3. S.M. Yahya, fundamentals of Compressible FloewwMge International (P)
Limited, New Delhi, 1996.

REFERENCES:

1. P. Hill and C. Peterson, Mechanics and Thermanhos of Propulsion, Addison —
Wesley Publishing Company, 1992.

2. N.J. Zucrow, Aircraft and Missile Propulsion|xo0& 11, John Wiley, 1975.

3. N.J. Zucrow, Principles of Jet Propulsion and Garbines, John Wiley, New
York, 1970.
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4. G.P. Sutton, Rocket Propulsion Elements, Joleywi 986, New York.

5. A.H. Shapiro, Dynamics and Thermodynamics of @a@ssible fluid Flow, , John
wiley, 1953, New York.

6. V. Ganesan, Gas Turbines, Tata McGraw Hill Rintig Co., New Delhi, 1999.
7. PR.S.L. Somasundaram, Gas Dynamics and Jet|Bi@mm) New Age
International Publishers, 1996.

8. V. Babu, Fundamentals of Gas Dynamics, ANE Bdo#g, 2008.

ME2352 DESIGN OF TRANSMISSION SYSTEMS LTPC
3104

OBJECTIVE:

To gain knowledge on the principles and procedaréife design of power

Transmission components. To understand the stapdacgdure available for

Design of Transmission sip terms to learn to ugedsrd data and catalogues

UNIT | DESIGN OF TRANSMISSION SYSTEMS FOR FLEXIBLE

ELEMENTS 12

Selection of V belts and pulleys — selection ot Blelts and pulleys - Wire ropes and

pulleys — Selection of Transmission chains and &mts. Design of pulleys and

sprockets.

UNIT Il SPUR GEARS AND PARALLEL AXIS HELICAL GEARS 12

Gear Terminology-Speed ratios and number of teetlsd=analysis -Tooth stresses -

Dynamic effects - Fatigue strength - Factor of tyafé&sear materials — Module and

Face width-power rating calculations based on gtreand wear considerations -

Parallel axis Helical Gears — Pressure angle imtnmal and transverse plane-

Equivalent number of teeth-forces and stressesnéishg the size of the helical

gears.

UNIT 1l BEVEL, WORM AND CROSS HELICAL GEARS 12

Straight bevel gear: Tooth terminology, tooth fere@d stresses, equivalent number

of teeth. Estimating the dimensions of pair ofigttabevel gears.

Worm Gear: Merits and demerits- terminology. Thdroagacity, materials-forces

and stresses, efficiency, estimating the size @fastbrm gear pair.

Cross helical: Terminology-helix angles-Estimatihg size of the pair of cross

helical gears.

UNIT IV DESIGN OF GEAR BOXES 12

Geometric progression - Standard step ratio - Rayrdm, kinematics layout -

Design of sliding mesh gear box -Constant mesh lggar— Design of multi speed

gear box.

UNIT V DESIGN OF CAM CLUTCHES AND BRAKES 12

Cam Design: Types-pressure angle and under cutéieg circle determination-forces

and surface stresses.

Design of plate clutches —axial clutches-cone blesgeinternal expanding rim

clutches internal and external shoe brakes.

TUTORIALS: 15, TOTAL: 60 PERIODS

5
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NOTE: (Usage of P.S.G Design Data Book is permitted enUniversity
examination)

TEXT BOOKS:

1. Shigley J.E and Mischke C. R., “Mechanical Eegiing Design”, Sixth Edition,
Tata McGraw-Hill , 2003.

2. Sundararajamoorthy T. V, Shanmugam .N, "Macbiasign", Anuradha
Publications, Chennai, 2003.

REFERENCES:

1. Maitra G.M., Prasad L.V., “Hand book of MechaiDesign”, Il Edition, Tata
McGraw-Hill, 1985.

2. Bhandari, V.B., “Design of Machine Elements”td & cGraw-Hill Publishing
Company Ltd., 1994.

3. Prabhu. T.J., “Design of Transmission Elemerit&ni Offset, Chennai, 2000,
4. Hamrock B.J., Jacobson B., Schmid S.R., “Funddafe of Machine Elements”,
McGraw-Hill Book Co., 1999.

5. Ugural A,C, "Mechanical Design, An Integratedpfpach”, McGraw-Hill , 2003.
STANDARDS:

1. 1S 4460: Parts 1 to 3 : 1995, Gears — Spur altdd Gears — Calculation of Load
Capacity.

2. 1S 7443: 2002, Methods of Load Rating of WornafSe

3. 1S 15151: 2002, Belt Drives — Pulleys and V-Ritloelts for Industrial
applications —

PH, PJ, PK, Pl and PM Profiles: Dimensions

4.1S 2122 : Part 1: 1973, Code of practice foest®n, storage, installation and
Maintenance of belting for power transmission :tRd&flat Belt Drives.

5. 1S 2122: Part 2: 1991, Code of practice forala, storage, installation and
Maintenance of belting for power transmission :tRav-Belt Drives.

ME2354 AUTOMOBILE ENGINEERING LTPC
COMMON TO MECHANICAL AND PRODUCTION 300 3
OBJECTIVE:

To understand the construction and working prirecgdl various parts of an
Automobile. To have the practice for assembling @ischantling of engine parts and
transmission system

UNIT | VEHICLE STRUCTURE AND ENGINES 9

Types of automobiles, vehicle construction andedéht layouts, chassis, frame and
body, resistances to vehicle motion and need g@asbox, components of engine-
their forms, functions and materials

UNIT Il ENGINE AUXILIARY SYSTEMS 9
Electronically controlled gasoline injection systéan S| engines. Electronically
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Controlled diesel injection system ( Unit injecystem, Rotary distributor type and
common rail direct injection system), Electroniaitgpbn system ,Turbo chargers,
Engine emission control by three way catalytic ater system .

UNIT Il TRANSMISSION SYSYTEMS 9
Clutch-types and construction, gear boxes- mamuabatomatic, gear shift
Mechanisms, over drive, transfer box, fluid flywhewrque converter, propeller
shaft, slip joints, universal joints, Differentiaind rear axle, Hotchkiss Drive and
Torque Tube Drive.

UNIT IV STEERING, BRAKES AND SUSPENSION SYSTEMS 9
Steering geometry and types of steering gear baxeP8teering, Types of Front
Axle, Types of Suspension Systems, Pneumatic anbladlic Braking Systems,
Antilock Braking System and Traction Control

UNIT V ALTERNATIVE ENERGY SOURCES 9

Use of Natural Gas, Liguefied Petroleum Gas. Basdl, Bio-ethanol, Gasohol and
Hydrogen in Automobiles- Engine modifications regdi—Performance,
Combustion and Emission Characteristics of SI ahen@ines with these alternate
fuels — Electric and Hybrid Vehicles, Fuel Cell

Note: Practical Training in dismantling and assemblindgengine parts and
Transmission Systems should be given to the stadent

TEXT BOOKS:

TOTAL: 45 PERIODS

1. Kirpal Singh, “Automobile Engineering Vol 1 &“2Standard Publishers, Seventh
Edition, 1997, New Delhi

2. Jain,K.K.,and Asthana .R.B, “Automobile Enginegt Tata McGraw Hill
Publishers,New Delhi, 2002

REFERENCES:

1. Newton, Steeds and Garet,” Motor Vehicles “,tButorth Publishers,1989

2. Joseph Heitner, “Automotive Mechanics,”, Sec&ulition ,East-West Press ,1999
3. Martin W. Stockel and Martin T Stockle , “ Autotive Mechanics
Fundamentals,” The Goodheart —Will Cox Company UfSA ,1978

4. Heinz Heisler , ‘Advanced Engine Technology,”ESiternational Publications
USA, 1998

5. Ganesan V.” Internal Combustion Engines”, Tlgdition, Tata Mcgraw-Hill,
2007

ME2353 - FINITE ELEMENT ANALYSIS LTPC
3104
INTRODUCTION (Not for examination) 5

Solution to engineering problems — mathematical efind — discrete and continuum
Modeling — need for numerical methods of solutiaelevance and scope of finite
Element methods — engineering applications of FEA

UNIT | FINITE ELEMENT FORMULATION OF BOUNDARY VALUE
PROBLEMS 5+3
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Weighted residual methods —general weighted rekglasement — weak formulation
of the weighted residual statement —comparisorniseepwise continuous trial
functions example of a bar finite element —funcailoand differential forms —
principle of stationary total potential — RayleiBiiz method — piecewise continuous
trial functions — finite element method — applioatto bar element
UNIT Il ONE DIMENSIONAL FINITE ELEMENT ANALYSIS 8+ 4
General form of total potential for 1-D applicateon generic form of finite element
equations — linear bar element — quadratic elemendal approximation —
development of shape functions — element matrindssactors — example problems
— extension to plane truss— development of elemguations — assembly — element
connectivity — global equations — solution metheddsam element — nodal
approximation — shape functions — element matiacesvectors — assembly —
solution — example problems
UNIT 1l TWO DIMENSIONAL FINITE ELEMENT ANALYSIS 1 0+4
Introduction — approximation of geometry and fieltiable — 3 node triangular
Elements — four nodded rectangular elements — higtuer elements — generalized
coordinates approach to nodal approximations 4cdiffes — natural coordinates and
coordinate transformations — triangular and quathihl elements — is-parametric
elements — structural mechanics applications imi#&dsions — elasticity equations —
stress strain relations — plane problems of elasticelement equations — assembly —
need for quadrature formula — transformations tanahcoordinates — Gaussian
guadrature — example problems in plane stresse @ain and ax symmetric
applications
UNIT IV DYNAMIC ANALYSIS USING FINITE ELEMENT METHO D 8+4
Introduction — vibration problems — equations oftimo based on weak form —
longitudinal vibration of bars — transverse viboatof beams — consistent mass
matrices — element equations —solution of eigenesploblems — vector iteration
methods — normal modes — transient vibrations —atnuogl of damping — mode
superposition technique — direct integration mesnod
UNIT V APPLICATIONS IN HEAT TRANSFER & FLUID MECHAN ICS

6+3
One dimensional heat transfer element — applicati@ne-dimensional heat transfer
problems- scalar variable problems in 2-Dimenstedgplications to heat transfer in
2- Dimension — Application to problems in fluid nimamics in 2-D
TEXT BOOK:
L=42, T=18, TOTAL: 60 PERIODS
1. P.Seshu, “Text Book of Finite Element AnalysBtentice-Hall of India Pvt. Ltd.
New Delhi, 2007. ISBN-978-203-2315-5
REFERENCE BOOKS:
1. J.N.Reddy, “An Introduction to the Finite Elerh&fethod”, McGraw-Hill
International Editions (Engineering Mechanics S8ri@993. ISBN-0-07-051355-4
2. Chandrupatla & Belagundu, “Introduction to Fénflements in Engineering™®3
Edition, Prentice-Hall of India, Eastern Economyitieas. ISBN-978-81-203-2106-9

8



Dr.N.N.C.E YEABEM: llI/VI SY&QB

3. David V.Hutton,”Fundamentals of Finite Elementatysis”, Tata McGraw-Hill

Edition 2005. ISBN-0-07-239536-2

4. Cook,Robert.D., Plesha,Michael.E & Witt,RobertConcepts and Applications of

Finite Element Analysis”,Wiley Student Edition, 200SBN-10 81-265-1336-5

Note: L- no. of lectures/week, T- no. of tutorials pereke

ME2026 UNCONVENTIONAL MACHINING PROCESSES LTPC
(COMMON TO MECHANICAL AND PRODUCTION) 3003

OBJECTIVE:

To learn about various unconventional machiniracesses, the various process

parameters and their influence on performance lagid applications

UNIT | INTRODUCTION 5

Unconventional machining Process — Need — classibioc — Brief overview.

UNIT Il MECHANICAL ENERGY BASED PROCESSES 10

Abrasive Jet Machining — Water Jet Machining — Abra Water Jet Machining -

Ultrasonic Machining. (AJM, WJM, AWJM and USM). Wking Principles —

equipment

used — Process parameters — MRR-Variation in teciesi used — Applications.

UNIT Il ELECTRICAL ENERGY BASED PROCESSES 8

Electric Discharge Machining (EDM)- working Prinlgpequipments-Process

Parameters-Surface Finish and MRR- electrode / Fdtwer and control Circuits-

Tool

Wear — Dielectric — Flushing — Wire cut EDM — Apaltions.

UNIT IV CHEMICAL AND ELECTRO-CHEMICAL ENERGY BASED

PROCESSES 12

Chemical machining and Electro-Chemical machin@gli and ECM)-Etchants-

maskanttechniques

of applying maskants-Process Parameters — Suifask &ind MRR-Applications.

Principles of ECM-equipments-Surface Roughness\MiR&- Electrical circuit-

Process

Parameters-ECG and ECH - Applications.

UNIT V THERMAL ENERGY BASED PROCESSES 10

Laser Beam machining and drilling (LBM), plasma Anachining (PAM) and

Electron Beam

Machining (EBM). Principles — Equipment —Types -aBecontrol techniques —

Applications.

TEXT BOOK: TOTAL: 45 PERIODS

1. Vijay.K. Jain “Advanced Machining Processes”iédl Publishers Pvt. Ltd., New

Delhi, 2007

REFERENCES:

1. Benedict. G.F. “Nontraditional Manufacturing Besses” Marcel Dekker Inc.,

New

York (1987).
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2. Pandey P.C. and Shan H.S. “Modern Machiningd¢ases” Tata McGraw-Hill,
New

Delhi (2007).

3. Mc Geough, “Advanced Methods of Machining” Chapnand Hall, London
(1998).

4. Paul De Garmo, J.T.Black, and Ronald.A.Kohddiatérial and Processes in
Manufacturing” Prentice Hall of India Pvt. Ltd., WeéDelhi ,8th Edition, 2001.

SUBJECT CODE: MG1351
SUBJECT NAME: PRINCIPLES OF MANAGEMENT

UNIT — I HISTORICAL DEVELOPMENT
PART — A 1 MARK)
1. Henri fayol laid down
a. 10 principles b. 12 principles c. 14 principles
2. Esprit corps means
a. Union is strength b. service is our motto c. bug@ware d. none of the above
3. Which of the following is a major function of managment?
a. Planning b. organizing c. controlling d. all of thieove.
4. Which of the following contributed by F.W.Taylor?
a. Principles of management b. scientific managemetiteory of motivation.
5. Management is
a. An art b. science c. both
6. Need based theory of motivation invented by
a. MC Gregor b. Peter drucker c. Elton Mayo d. Maslow
7. The first men who advocated the view that the managment should can be target
a. F.W.Taylor b. Peter drucker c. Hendry fayol
8. Which of the following roles does not constitute maagement roles as proposed by
Henry Mintzberg?
a. Interpersonal role b. informational role c. deaisiole d. training role
9. Which one of the following skill combinations is rguired for top management in
descending order?
a. Technical,human,conceptual b. Technical,human,quneéc.
Technical,human,conceptual
10. A supervisor job is difficult because
a. He is linking pin between management and operabivée has handle technical
problems c. he has to deal with only un educatedkeve d. he is not well recognized
kin of the organization
11.Which one of the following approach has emerged fra the findings of Hawthorne
experiments?
a. Human behavior approach b. system approach c. hustetions approach d. decision
theory approach
12.Write one of the following is not associated withacial responsibility?
a. social commitment b. social conaersocial programme d. social structure
13.Elton mayo is associated with
a. 3d model b. Managerial grid c. Hawttgostudies d. none of the above
14.The era is scientific management is

10
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a. 1830 — 1880 b. 1880 — 1930 c. 193080
15.responsibility is
a. delegation of power b. power of comthe. obligation to do duty
16.Which one of the following can be delegated in maiggment?
a. authority b. responsibility c. none of the above
17.The number of persons reporting directly to a supedor person is called
a. communicating b. coordinating c. span of control
18. Top management functions are the most important bese these take care of
a. overall organization b. specific problems c. roatproblems d. extradinay problems
19.Bureaucracy is considered most efficient system bagse
a. ltinsistin rules b. it prescribes informal retaiships c. it emphasizes on human element:
in the organization d. it provides more freedonad¢tion
20.Business organization should feel concerned with sial responsibility because they
a. Are the part of society b. can make huge profitam be more efficient d. can compete in

better way
1 2 3 4 5 6 7 8 9 10
Cc a d b Cc d b b b b
11 12 13 14 15 16 17 18 19 20
Cc d c b c a c a a a
PART - B 2 MARK)

21.What is Management?

Management is the process of giving direction aputrolling the various activities
of the people to achieve the objectives of an amgdion.

22.Define: Management (A.U-May’05)

According to Knootz and Weihrich “Management is ffrecess of designing and
maintaining of an environment in which individualerking together in groups efficiently
accomplish selected aims”.

23.Write some characteristics of Management.

1) Management is a continuous process. 2) Maragge the resources of the
organization both physical as well as human toeachthe goals. 3) Management
aims act achieving the organization goals by engugffective use of resources.

24.What are the roles of management in organization?

1) Management helps indetermination of the objestiof an organization. 2)
Economic and social development takes place throumiagement.

25.Write any two points favors for management as a sence.

1) Management principles should be verifiable. Rgliable basis for predicting
future.

26. Write any two points favour for management as an at

1) Management is creative. 2) Management ingdutee use of practical
knowledge and personal skill.

27.Who is father of scientific management? [A.U- Mayl0]
Frederick Winslow Taylor.

11
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28.What is Time study?
The movement which takes minimum time is the bast o
29.What is motion study?
Taylor suggested that eliminating wasteful movemeand performing only
necessary movements.
30. Write Faye’s fourteen principles of management.
1. Division of work 2. Authority and ResponsihyliB. Discipline
4. Unity of command 5. Unity of direction 6. Indilial interest to general interest 7.
Remuneration 8. Centralization 9. Scalar chainQi@er 11. Equity 12. Stability tenure of
personnel 13. Initiative 14. Esprit de Corps.
31.What is authority?
It is the power given to a person to get work froisisubordinates.
32.What is responsibility?
It is the amount of work expected of from a marhisysuperior.
33.Comment: Management is both — A science and an art.
Management is a science because it contains gepramalples. It is also an art because it
requires certain personal skills to achieve degiesdlts.
34.What is centralization?
The organization is centralized when the powepigentrated with one person.
35.What is decentralization?
If the power is fully distributed to the subordiestof the organization.
36.What is scalar chain?
The instructions and orders should be sent from tge management to the lower
management.
37.What is Esprit-de-corps?
This means union is strength. In organization eyges should be harmony and unity.
38.What are management levels?
(1) Top level management (2) Middle level managan®) Lower level management.
39. Write some important functions of top level managerant.
(1) To formulate goals and policies of the compé2jyto formulate budgets, (3) To
appoint top executives.
40. Write any two functions of middle level management.
(1) To train, motivate and develop supervisoryelev (2) monitor and control the
operations performance.
41.What are the essential skills needs for the manage?
(1) Technical Skill (2) Human Skill (3) Concepti&kill.
42.Write the functions of management.[AU. Nov/Dec.2011May/June 2011, Nov/Dec 2011]
(1) Planning (2) Organizing (3) Staffing (4) Comating (5) Controlling.
43.What is sole trading?
Business unit which is owned and controlled by reglel individual is known as a sole
trading.
44.Define sole trade.
The sole proprietorship is that form of busineggaization which is owned and controlled
by a single individual.
45. Write any merits of sole trades.
1. Liberal legal formalities to start the busin2s# is easy to formation.
46. Write ant two demerits of sole trading?
1) Limited resources 2) Short life.
47.What is partnership?

12



Dr.N.N.C.E YEABEM: IlI/VI SY&QB

A partnership is an association of two or more @esso carry on business and to share its
profit and losses.

48. Write any two merits of partnership?
1. Larger financial resources, 2. Promptnesseoision-making.

49. Write any two demerits of partnership?
1. Lack of public faith, 2. Limitation in transfen share.

50.What is joint Stock Company?
Joint Stock Company is association of many persshe contribute money worth to
common stock and employing in source trade andsdlace the profit and losses.

51.What is private limited company?
A private limited company is a company which hasmi@imum paid up capital to be
prescribed.

52.Write any two privileges a private Itd Company.
1. A private company can work with just director) It is not issuing prospective for
collating its share capital.

53.What is a co-operative society?
It is a voluntary association of persons for muthahefit and it aims is accomplished
through self heap and collective effort.

54.Write any two merits of co-operative societies.
1. Itis easy to formation 2. Low operator cost.

55. Write any two demerits of co-operative societies.
1. Lack of motivation, 2. No credit faciliie

56. Give an example of public corporation.
1. LIC 2. 1DBI

57.Give an example of government companies.
1. Coal mines, 2. Tamilnadu state transpamparation.

58.What is a social responsibility?(AU-2004)
Society is the parts of the management to inteaetibns wither to protect social interest a
society.

59. Distinguish between management and administrationAY/JUNE 2013)

Management is the function of executing théices within the limits set up by the
administration. it has the function of planning rganizing, directing and controlling.
Administration is determinative and managemenkexative.

Administration is the overall determination mdlices and major objectives. It aims for
framing major polices, formulation of general prdeee, listing out of the board programme
and approval of major projects etc.

PART - C (MARK)
60. Explain the principle of F.W. Taylor theory. [A.U&}'05]
61.Explain the Henry Fayol's management theory.[A.Uy\dd,Dec’06,June’07,May’08 and
May’10]
62.What are the major functions of management explain?
63.Indicate the three levels of management.
64.Explain management is an art or science both seiand art. [A.U-Mar’10]
65. Describe social responsibilities of management.
66. Explain the importance of the management.
67.Explain the business organization.  [AU-May’05]
68. Explain the types of business organization. [A.WelQ7,Mar’10, Nov/Dec 2011]
69. Explain the characteristics of sole trade.
70.Explain partnership.

13
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71.Explain Joint Stock Company.

72.Explain limited company.

73.Write short notes on public corporation.

74.Describe whether management is a science or akiiMay’10,Dec’06]

75. Write an essay about the contributions made by Fawor, Henri Fayol, L.Gantt, Frank and
LillianGilbreth, Groge, Elton Mayo and others tetteld of Management[May’'08,Dec’08]
76. a) Explain the principal contribution of H.Faypd the development of management

thoughts.
b) Compare and contrast between F.W.Taylor andyslsaapproach towards management.

UNIT — I PLANNING

PART — A 1 MARK)
77.Which one of the following is not a planning premese
a. Internal b. controllable c. tangible d. remedial
78. Strategic planning as a broad concept consists of
a. Corporate strategy and business strategy b. syr&aegulation and strategy
implementation c. inputs and outputs d. environm@legmalysis and internal analysis
79.Some polices are imposed by external forces, such a
a. Government regulatory agencies b. employee den@andanagerial decisions d. lack of
funding
80. Polices are sometimes defined as
a. Shortcut for thinking b. action plan c. substitidestrategy d. substitute for management
authority
81.1In developing planning premises factor which has lgh probability of impact and
degree of impact is known as
a. high priority b. critical c. to be watched d. lowigrity
82.Which one of the following is not a forecasting tdmique?
a. Opinion poll b. econometrics c. regression analgisisunches
83. Sales forecasting is not related to estimating
a. Industry sales b. company sales c. territory sélssles performance
84.0ne of the major elements of planning process
a. Developing leadership qualities b. selecting rigitsonnel c. perception of opportunities
d. designing organization structure
85. Strategic planning differs from operational planning’s strategic planning focuses on
a. Future course of action b. long term perspectivghort term perspective d. single use
plans
86. Tactical planning is also known as
a. Strategic planning b. operational planning c. caap®planning d. proactive planning
87.Which one of the following elements is not a barrieto effective planning
a. Rapid environmental changes b. inadequate appi@tiat planning c. organizational
inflexibility d. social responsibility
88.MBO was introduced by
a. Taylor b. mayo c. peter trucker d. none of the &bov
89. Specific and detailed guide to action is called
a. Rule b. procedure c. policy d. strategy
90. Delphi technique is associated with
a. Decision making b. planning c. coordination d. atip
91.MBO denotes
a. Management by objectives b. management by objexttomanagement by orientations

14



Dr.N.N.C.E YEABEM: IlI/VI SY&QB

92.Planning means the following
a. Forecasting b. looking back c. departmentation

93.Which one of the following is a feature of a goodlan?
a. Consistency b. highly ambitious targets c. finahpracedure d. rigid targets

94. Specific and detailed guide to action is called
a. Rule b. procedure c. policy d. strategy

95. Pervasiveness of planning indicates that planning
a. Extents throughout the organization b. is am@magement function c. is the first element
of management process d. is future oriented agtivit

96. Early theories about how individuals make decisionsvere based on the concept af
a. utilitarian philosophy b. action plan coromic plan d. attentive man

77 78 79 80 81 82 83 84 85 86

b b a a b D d C b a

87 88 89 90 91 92 93 94 95 96

PART — B 2 NJARK)
97.Define planning. [ AU-Apr'04] [AU Apr 11][MAY/JUN E 2013]
Planning is the process of selecting the objectared determining the course of
action required to achieve these objectives.
98. State the important observations suggested aboutgoining.
% Planning is outlining a future course of actiororder to achieve on objective.
+« Planning is looking ahead.
% Planning is getting ready to do something tomorrow.
+ Planis a trap laid down to capture the future.
99. What are the objectives of planning? [AU-Dec’05]
Planning is a primary function of an organization.
It helps in achieving objectives.
It is done to cope with uncertainty and change.
It helps in facilitating control.
It helps in coordination.
Planning increases organizational effectiveness.
Planning guides in decision making.
100.List out the features of planning.
i) planning — a primary function
i) planning — a dynamic process
iii) planning — based on objectives and policies
iv) planning — a selective process
V) pervasiveness of planning
Vi) planning — an intellectual process
vii)  planning is directed towards efficiently
viii)  Planning — focus with future activities.
iX) flexibility of planning
X) Planning is based on facts.
Xi)

@rpoooTw
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101.What are the different types of planning? Or classy various plans. AU-Apr'04

[ Plan:
I 1
[ Standing plans ] [ Single usePlans ]
[ Mission or purpose ) ( Programmes )
Objectives ) ( Budgets
Strategies ) ( Schedules
Policies ) ( Methods
Procedures ) ( Projects )
Rules

102.Define “Mission”.
Mission may be defined as “ a statement which @sfilne role that an organization plays in
the society”.
103.State the important question to answer by a good rssion.
1. What is our business?  2) What shoul@® b
104.Define “objectives”.
The terms “objectives or “goals” are often usecerichangeably. Objectives are the end
results towards which the activities of firm armad or directed.
105.What is meant by strategy?
Strategy of an organization is the programmes t@ibacand deployment of resources to
attain its objectives.
106.What are the factors to be considered while formulting strategies?
i. Mission and objectives of an organization.
il. Values, aspirations and prejudices of top level agament.
iii. Opportunities and threads of the external envirarntme
iv. Strength and weakness of the firm in various aspetich as funds,
organization structure, human talent, technology et

107.Define “policies”.
Policies are general statements or understandifgshwprovide guidance in decision
making to various mangers.
108.Mention the required reasons for the need of polies.
* To ensure a uniform pattern of actions.
* To simplify and speed up the process of decisiokimga
» To secure coordination of efforts.
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* To improve the performance of subordinates.
109.What is procedure?
Procedure is a chronological order or actions meguio implement a policy and to achieve
an objectives.
110.Name any two important procedures in organization.
* Procedures for placing orders for material and @gent.
* Procedures for sanctioning different types of emppéis leave.
111.State any four advantages of procedures in planning
* It avoids confusion and duplication by providinga guidelines to action.
* It helps to improve performance by providing bestl simplest way of performing a
job.
* It brings uniformity in operations.
* It leads to simplification and elimination of unessary movements.
» It facilitates coordination between different wankits.
112 How rules can be defined?
Rules are plans in which they suggest the requioedse of action.
113.What is programmed?
Programme is a broad term which includes goals¢cg®l procedure, rules, task assignment,
steps to be taken, resources to be employed tgocdra given course of action.
114 Define budgets.
A budget is a statement of expected results in migaleterms and therefore, it may be
referred as a numerical programme.
115 Classify budgets.
1. variable budgets or Flexible budget:
- These budgets vary according to the organizatigput.
2. Programme budgets
- In this budget, the agency identifies goals,aligps detailed programmes to meet the
goals, and estimates the cost of each programme.
3. Zero-base budget
- It is combination of programme and variable budget.

116.Give the flow diagram of planning steps.
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Identification of opportunities

Indentificaticn of alternative
v

Develonina nlannina nremis
v

Fstablishment of ohiectiv
v

Fvaluation of alternative
v

Selectina an alternati
v

Formiilatina derivative nlai
v

Fstablishina seauence of activil

117 What are the advantages of planning?
I. It helps in achieving objectives
il. Better utililsation of resources
iii. Economy in operation

iv. It reduces uncertainty and risk
V. It improves competitive strength
Vi. Effective control

Vii. Coordination

viii. It encourages motivation

118.State any four limitations of planning.
1. Lack of accurate information, 2. Time and cdkt Inflexibility, 4. Delay during
emergency period.
119.What is objective?
Objectives are the aims, purposes or goals thabrganization wants to achieve over
varying periods of time.
120.State the two approaches of objectives.
1. Top — down approach, 2. Bottom - up approach
121.What are the advantages of objectives?
Unified planning
Defining an organization
Direction
Individual motivation
Basis for decentralization
Basis for control
. Co-ordination
122 .List down the guidelines for objectives setting.
I. Objective should cover the main features of the job
il. Objectives must be clearly specified in writing.
iii. The list of objectives should not be too long. \Wdver it is possible, combine some
objectives to make the list reasonable.
Iv. Objectives must set by considering the variousofacaffecting their achievement.
V. Objectives should be verifiable.

NoakwnNpE
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Objectives should clearly indicate the organizalanission.

Objectives should be challenging and reasonable.

Objectives should yield specific results when aobde

Objectives should be coordinated with these of rothanagers and organizational
units.

Objectives should provide timely feedback so tlnat mecessary corrective action
can be taken.

Short-term objectives should be consistent witlgierm objectives.

Objectives should start with the word ‘to’ and bédwed by an action.

Objectives should be periodically reviewed.

xiv.  Objectives should clearly indicate the resourcasarthority required for achieving

XV.

it.
All the assumptions underlying the objectives dearty identified.

123.What are the demands that should be met by the selive objectives?

)

i)
ii)

Objectives should be consistent with the valuestled management in the
organization.

Objectives should pin-point the organizationalrsftes and weakness.

Objectives must satisfy the external environmeiaiaes.

124 Mention the different areas of an organization towads objective setting.

1.

Market standing, 2. Innovation, 3. Producyivit. Resources-Physical and financial, 5

Profitability, 6. Manager performance and develept 7. Worker performance, attitude
and development, 8. public responsibility.
125.What are the benefits of objective setting?

1.

abrwn

© 00N

10.

It sets specific targets for the employee to aahiewich are linked to Business /
Development Plan.

It states how the performance of the employee i®tmeasured to assess progress.

It provides the direction for the employee.

It allows progress, targets and successes to béareshand measured by the manager.
It helps build working relationships between the ptoyee and the manger, and
improves overall communications.

It helps to focus on a specific task.

It increases staff motivation

It helps to Priorities

It allows reviews to be undertaken.

It enables success to be measured.

126.Tabulate the steps to be kept in mind while writingobjectives.

CHECK THESE STEPS HAVE BEEN
UNDERTAKEN IMPLICATION IF NOT DONE

Are the objectives linked to the BusinessWill not assist in achieving overall goals.
Development plan?

Have the objectives been mutually agre@&mployee needs to take ownership | of

after consultation? objectives
Is the wording clear and concise? Easier to unaies& measure
Are the SMART objectives? Ensures the objectivesn che used

constructively.

The objective should clearly identify thé&Vill be able to identify progress and
measurable factors such as cost, time, |amdether they have been achieved.
volume

Are they prioritized? Ensures that time is spent the most
crucial areas first.
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Are the objectives being used? Otherwise it mayatemate employee
Are the monitored regularly? To provide feedbackporgress
Were any changes agreed? Employee to take ownakbipectives.

Does each objective contain a single actidio identify what needs to be done.
or activity?

127 What is MBO? [Nov/Dec 2011

MBO is a process whereby the superior and the slifete managers of an

enterprise jointly identify its common goals, defirrach individual’'s major areas of
responsibility in terms of results expected of himnd use these measures as guides fo
operating the unit and the contribution of eacitomembers is assessed.

128.Mention any four features of MBO.

MBO focuses attention on what must be accomplisiredl not how to accomplish the
objective. It is a goal oriented rather than worlented approach.

It is an attempt made by the management to intedheg goals of an organization and
individuals. It will lead to effective management.

MBO tries to combine the long range goals of orgamon with short range of
organization.

MBO involves participation of subordinate managerthe goal setting process.

A high degree of motivation and satisfaction isikade to employees through MBO.

129.What are the steps involved in MBO process?

Setting preliminary objectives
Fixing key result areas

Setting subordinate’s objective
Recycling objectives

Matching resources with objectives
Periodic performance reviews
appraisal

130.What are the benefits of MBO?

Improvement of managing
Clarification of organization
Personnel satisfaction

Team work

Development of effective control
Fast decision making

131.Note down the weakness of MBO.

(0]

o0 0O O0OO0O0

o

Failure to teach the philosophy of MBO.
Failure to give guidelines to goals setters
Difficulty of setting goals

Emphasis on short-term goals

Danger of inflexibility

Time consuming

Increased paper work

132.What is meant by “strategy”?

A strategy may also be defined as a special typplafi prepared for meeting the

challenge posted by the activities of competitord ether environmental forces.
133.State any four features of strategy.
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a. Strategy relates an organization to its environmeudrticularly the external
environment. Strategic decisions such as object®ting, actions and resources
required to achieve objectives are primarily conedrwith external forces.

b. Strategy is the right combination of both interreasid external factors. By
considering external factors, it should also comsidternal factors such as strength and
weakness to take various course of action.

C. Strategy is a contingent plan as it is designethéet the demands of a particular
situation.
d. Strategy may involve contradictory action. For repée, a manager may take an

action today and may revise his action tomorrowtdughange in the situation.
134.State the need and importance of strategies.
a. Strategy of an organization is very helpful for ifer environmental challenges.
While formulating strategies, an organization idesg threatens and opportunities
posed by the likely future environment.3

b. Strategy provides a long-term guide towards theéezelment of objectives.

C. Strategy ensures more efficient and effectiveaailon of organizational resources.
Example time, money, man power, machine etc.

d. It integrates the different departments and groofpghe organization. Hence, it

facilitates better coordination and control.
135.What are the major kinds of strategies and polices?
1. Growth, 2. Finance, 3. Organization, Bersonnel, 5. Products or Services, 6.
Market.

136.Write down any four factors which lead to fail of grategic planning.
1. Managers are inadequately prepared for strategimpig.
2. The information for preparing the plans is insuéfidt for planning for action.
3. The goals of the organization are too vague.
4. The business units are not clearly identified.

137.State the eight important recommendations should beonsidered for the success of

implementing strategies.

1. Communication of strategies

2. Developing and communicating planning premises

3. Developing appropriate operational plans

4. Periodic review of strategy

5. Developing contingency strategies and programmes

6. Developing appropriate organization structure

7. Continuing to emphasize planning an implementingtsgy

8. Setting proper organizational climate.

138.Mention the sound policy characteristics.

Relationship to organizational objectives.

Clarity of policy

A policy is a guide to thinking in decision making

Policies should be written

Communication of policies

Consistency of policies

Balance of policy

Planned formulation

139.What are the processes involved in policy formulatig process?
Definition of policy area
Creation of policy alternatives
Evaluation of policy alternatives

G006 OGOKGOG
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Choice of policy
Communication of policy
Implementation of policy
Review of policy
140.Classify policies.
Formulated policies
Appealed policy
Imposed policy
Written policies
Implied policies
141 What is planning premises?
The assumptions about future derived from forengstind used in planning are known as
planning premises.
142 State the classification of planning premises.
Internal and External
Tangible and intangible
Controllable and uncontrollable
143 What are the practices made in making effective pmising?
Selection of premises
Collection of information
Development of alternative premises for contingguieynning
Verification of the consistency of premises
Communication of planning premises
144 Explain the term decision and decision making.[AU-Ar’'04]

A decision may be a direction to other to do orteadio. Decision-making is defined as the
process of choosing a course of action from amdtegnatives to achieve a desired goal. It is
one of the functions of management and also a payeess of planning. The management
executive takes a number of decisions every ddys.Ta decision may be rational or irrational.
There are number of alternatives available to tl@agement. The best one is selected out o
the available alternatives.

145.How would you evaluate the importance of a decisiéh
i.  Decision making is a selection process. The bkstnative is selected out of many
available alternatives.
ii.  Decision-making is a goal-oriented process. Densiare made to achieve some goal
or objective.
iii.  Decision making is the end process. It is precdnedetailed discussion and selection
of alternatives.
iv.  Decision making is a human and rational processlumvg the application or
intellectual abilities. It involves deep thinkiagd foreseeing things.
v. Decision making is a dynamic process. An individakes a number of decisions each
day.
146.Mention the three approaches generally adopted by amagers in selecting an
alternative. Or what are the techniques useful wite evaluating alternatives? AU-
Apr’05)

* Quantitative and Qualitative analysis

* Marginal analysis

» Cost effectiveness analysis

147 What is strategic planning?
Strategic planning is a process of examinivggexternal and internal factors involved in
an organization in order to formulate the objedjy#lices, plans and programmes etc.,
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PART - C (16 MARK)
148.Describe the various elements in planning. [AU84)]
149.What are the different types of plans? ExplainJ{Nov’04]
150.Give an account of various steps involved in plagni(or) Explain with flow diagram the
steps in planning. [AU-Apr'05, Dec’06,June’07 ané@ywiL0] {MAY/JUNE 2013}
151.Describe the different objectives of planning. [Apr'04]
152 Mention advantages and limitations of planning.[Ady’ 10]
153.Explain briefly the benefits and weakness of MBBU-Nov’'04 and Apr'05]
154 State and explain the eight recommendations thatldhconsidered by mangers for

successful implementation of strategies. [AU-Apt’05

155.Discuss the factors for strategies policies andrmpleg premises.[AU-Nov’'05] MAY/JUNE
2013]

156.Describe the various types of decision. [AU-Apro4]

157.Describe the steps in ration decision making.[ApFB4][MAY/JUNE 2013]

158.Explain modern approaches to decision making uandeertainty. [AU-nov’04]

159 Write short notes on any two important modern apphes to decision making under
uncertainty.  [AU-Apr'05]

160.

161.Define decision making and explain the process efision making that affects the
efficiency of the business decision. [AU-Nov’'05]

162.Explain in detail the process of managerial deaisi@king. [A.U-nov’'08,May’08]

163.Explain the various elements of forecasting prodést/-May’10]

164.Define Forecasting. Explain the various forecastichniques used for decision making
process[A.U-June’07]

165.Discuss tangible and intangible factor relevardeoision making[Au-May’'10]

166.Explain in detail the importance of planning andatithe various types of plan.

167 .How will you set the objectives for a manufacturorganization?

UNIT — 1l ORGANISING

PART — A NIARK)
168.The term organization is used in many ways exept éfollowing one:
a. As entity b. as process c. as group of people dr@duction process
169.0rganizing process does not involve one of the folving element
a. departmentation b. delegation of authority c.figxresponsibility d. appraisal of
subordinate
170.Which one of the following factors is not importantin organization design?
a. Environment b. strategy c. information relationshib technology
171.For which of the situations, is line organization sucture suitable?
a. Highly diversifies organization b. small organipattic. organization with many
projects d. large organization
172.From which combination, is a matrix structure creaed?
a. Functional and divisional b. functional and projectunctional and line d. divisional
and line
173.In which type of organization structure is line andstaff authority relationship
prevalent.
a. Virtual organization b. functional organizationtask force d. committee
174 .Staff authority works as
a. Chain of command b. channel of communication aiearesponsibility d. advice
on certain matters
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175.Line and staff conflict can be overcome by
a. Congenial organizational climate b. avoiding appaoent of staff personnel b.
making line mangers more responsible d. giving deteputhority to staff over line
managers
176.Which one of these is not a source of authority
a. Organizational position b. competence a personaeance by subordinates d.
extra organizational relation
177 Which one of these can be delegated?
a. Power b. authority c. responsibility d. accountapil
178.Degree of centralization indicates,
a. Degree of delegation authority b. degree of resipditg c. degree of power d.
degree of accountability
179.Which one of the following is not a technique for @-ordination
a. Leadership b. staff meeting c. committee d. confesolution
180.In staff function, which one of the following groupof managers is involved?
a. Only top management b. only middle managers cpjabning d. manpower
inventory planning
181.Which one of the following elements is not a partfgob analysis
a. Defining uses of job analysis b. information colien for job analysis c. information
processing for job analysis d. determining relatixeth of the jobs
182.A job description provides information about,
a. Nature and characteristics of job b. charactegsiiche person performing the job
c. characteristics of the organization d. inventdeyelopment
183.Job rotation involves
a. Moving a person from one job to another job b. mgla job more motivating c.
enlarging the activities involved in the job d. wgpding the job to a higher rank
184 Which one of the following sources is most relevaribr recruiting managerial
personnel?
a. Employment exchange b. advertisement c. gate hatitigade unions
185.A stress interview is also known as
a. Patterned interview b. directive interview c. noredtive interview d. none of these
186.0ldest form of organization
a. Line b. functional c. line and staff d. none ofdae
187.Staff function is
a. Advisory function b. production function c. poliayaking function d. none of the
above
168 169 170 171 172 173 174 175 176 177

d d a d b b b a d C
178 179 180 181 182 183 184 186 186 187
a b b d a a b a a d

PART - B NARK)
188.Define Organizing. [AU-MAY’10]

Organizing is the process of identifying and growgpof activities required to attain
the objectives, delegating authority, creatingrésponsibility and establishing relationships
for the people to work effectively.

189.What do you understand by effective organizing?[AUNov’05] [AU Apr011]
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Effective organizing focuses on finding mistakegprasent organizing and avoiding
such mistakes by proper planning. Effective orgiagi avoids organizational inflexibility
and makes the staff work effectively by avoidingttiots by clarification.

190.Mention any four characteristics of an organization
1. Common objectives, 2. Specialization or Dmsbf labour, 3. Authority of structure,
4. Group of persons.
191.State the advantages of organization.
1. It facilitates administration
2. ltincreases the efficiency of management
3. It facilitates growth and diversification
4. It ensures optimum use of man and material reseurce
192 List out the steps involved in organization process
1. Determination of activities, 2. Grouping oftigities, 3. Assignment of Duties, 4.
Delegation of authority.
193.Mention the various principles involved in organizaion.
1. Principle of unity of objective
2. Principle of division of work or specialization
3. Principle of efficiency
4. Principle of span of control
194 Note down the important characteristics of formal @ganization.
* ltis flexible and properly planned
* Itis based on principle of division of labo urdagfficiency in operations
* It concentrated more on the performance of jobs aot on the individuals
performing the jobs.
* Organization charts are usually drawn.
195.How informal organization characteristics differ from format organization?
* It arises with out any external cause ie. Voluitarlt is a natural outcome at the
work place.
e It is created on the basis of some similarity amtmg members. The bases of
similarity may be age, sex, place of birth, castkgion, liking/disliking etc.
* Informal organization has no place in the orgamrathart.
* Itis one of the parts of total organization.
196.State the kinds of organizational charts.
* Vertical chart
* Horizontal chart of left to right chart
» Circular chart or concentric chart
197 Distinguish between formal and informal organization. [AU-Apr'04,May’10]
Sl. | Point of view Formal organization Informal organization
1 | Origin It is created deliberately andét is created spontaneously
consciously by the framesand naturally.
of the organization

2 | Purpose It is created for achievinlj is created by the membefrs
legitimate objectives of theof the organization for
organization social and psychological

satisfaction.

3 | Nature Planned and official Unplanned and uniafific

4 | Size It may quite large It may be small in size

198.Enumerate the advantages of functional organizatiogrouping. [AU-Apr'05]
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1. Since a foreman is responsible for one functioncdwe perform his duties in a better
manner.
This organization structure makes use of specaisyive expert advice to workers.
It relives line executives of routine, specializédcisions which are sometime bore
some.

4. Expert guideline reduces the number of accidents wmastages materials, man and

machine hours.

5. It relives pressure of need to search a large nuwital-round executives.
199.What is span of control? [AU-Apr'04]

Span of control means the number of people manafiedtively by a single
superior in an organization. The term “Span of te@h is also known as “Span of
management”, “Span of authority” and “Span of resoility”. But span of management
is a better term because control and supervisierlaments of management.

200.Mention the three categories of span of management.
1. Direct single relationship, 2. Direct groupat®nship, 3. Cross relationship
201.State the important factors in determining an effetive span.
1. Capacity of superior, 2. Capacity of subortkea3. Nature of work, 4. Type of
technology, 5. Delegation of authority.
202.What are the types of departmentation?
Departmentation by numbers
Departmentation by time.
Departmentation by Enterprise function
Departmentation by Territory or Geography
Departmentation by Customers
Departmentation by equipment or process
Departmentation by product or service.
203 What IS a matrix structure?

Matrix structure is a hybrid organizational formgntaining characteristics of both

project and functional structures.
204 How can we define power?

“Power is the probability that one actor within tleationship will be in a position

to carry out his own despite resistance”.
205.Compare line and staff authority.
S| | Line authority Staff authority

1 It has right to decide or command It has rightptovide advice
assistance and information
2 It contributes directly to attainmentt assists line in effectiv

w N

NookrwhE

D

of organizational objectives. attainment of objectives.

3 It creates superior-subordinatextension of line and suppornts
relations. line.

4 |1t flows from top to downward It flows in any direction
I.e. superior to subordinate. depending upon the situation.

206.What are the advantages of decentralization? [AU-pr'04] [MAY/JUNE 2013]
o Itreduces burden of the management so that ifaars more
0 Attention on strategic management
o0 It encourages decision making and assumption ofhoaity and
responsibility.
o It facilitates growth and diversification in theganization.
o It enables the department staff members to completk early.
207 .Define staffing.
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Staffing is the part of the management process twhsc concerned with the
procurement utilization, maintenance and developroka large satisfied work force on the
organization.

208.What is job analysis?

Job analysis is a detailed study of a job to ideikie skills, experience and aptitude

required for the job.
209.Distinguish between job description and job specifiation.
Job description is a written statement showing jatte, tasks duties and
responsibilities involved in a job.
Job specification also known as man or employepeciication is a statement of
minimum acceptable qualities required in a job ment for the effective performance of
the job.
210.What is job design?
The job design is usually broad enough to accomiequkiople’s need and desires.

211.What is job rotation?

Job rotation refers in the movement of an empldy@a the job to another.
212 What are the sources of recruitment?

Internal sources:1. promotion, 2. present casual employees, 3eceBmployees.

External sources1.public employment exchange, 2.data banks, 3.tappécants.
213.Write the differences between recruitment and selé¢ion.
SL. | Recruitment Selection
1 It is one step process. It involves several steps
2 It is only finding, developing thelt is due process of finding out the
sources of employees attractipsuitable to the job out of the
hem to apply for jobs. recruitment.
3 It is initial step of the organization It is fingtep of the organization.
214 Write down the tests used in selection process

1. Aptitude test, 2. Intelligence test, 3. Psycbtontest, 4. Personality test.
215.What is Halo effect?

It is the tendency of the rather to depend excelsion the rating of one. Trait or
behavioral consideration in rating all other traigt behavioural considerations.

216.What is management by objectives? [AU. Nov/Dec021]

MBO is a process where by the superior and subatelirmanagers of an

organization jointly identify its common goals.
217 What are the main objectives of HRA?

a) Determination of asset control i.e. whether humaeets are to develop,

allocate, evaluate or reward.

b) To assist in the development of effective manageémen

218.List out the physical sources of stress.
1. Work overload, 2. Loss of sleep, 3. Loud noises.

219.What are the methods of on the job training?
1. Job rotation, 2. Apprenticeship and coachingC8mmittee assignments, 4.
Experience, 5. Temporary promotions.

220.What are the methods of off the job training metho®
1. Lecture, 2.Seminars, 3. Case studies, 4. Busigasne, 5. In basket method, 6.
Sensitivity training.

221.What is T-Group training?

In this method a small group meets in an unstrectyoroblem. Under this training
the different groups of trainees are allowed to apxeach other and communicate with each
other freely to try to solve the problems.
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222 What is organizational change?

The term change refers to an alteration in a systether physical, biological or
social. Thus organizational change is the altenadf work environment in organization.

223.What is unfreezing?

Unfreezing creates motivation for change. If peofg@el uncomfortable with the
present situation they may be used for change.

224 Define: Organizational conflict.

According t steps “conflict is a process in whiah effort is purposefully made by
one person or unit to block another that resultBustrating the attainment of others goals
of the furthering of his or her interests.

225What is O.D.?

Organization development is a systematic and coatia process of learning and
growth. O.D. is an educational strategy which &msion the whole culture of the
organization in order to bring about planned change

226.What is managerial grid?
Managerial grid is behavioral theory of leadershil.plays an important role in
managerial behavior in organizational development.
227 What is the purpose of HRM? [AU-Dec’05]
1. Recruitment, 2. Selection, 3. Training, 4. Apprhmacess.
228.Why is informal organization needed?
1. Informal organization gives satisfaction to the keys and maintains the stability of
the work.
2. ltis a useful channel of communication.
3. The informal organization also fills up the gapsoagnthe abilities of the managers.
229.What is organizational structure?
It is the network of jobs, flow of authiyi roles and relationship for achieving the
goals of the organization.

PART - C (16 MARK)

230.Explain the nature and purpose of an organiza#tob.Dec’06]

231.Explain the principles of organization.

232.Explain the characteristics and limitations of fatrarganization.

233.Discuss the merits and demerits of a line and stgfnization with examples[A.U-June’07

234.Give a brief account of at least six mistakes geaoizing. [AU-Apr'05]

235.Explain how formal organization is different fromformal organization illustrate. [AU-
Nov'04,Dec’08,May’08] [MAY/JUNE 2013]

236.How does a leader influence organization cultufe®{Nov’'04]

237.Discuss about the factors determining an effectpan of management. [AU-Apr'05]

238.Explain the various types of staff [Au-May’10]

239.Describe departmentation by process. What areadtéantages and disadvantages?

[A.U-Apr'04,June’07] [MAY/JUNE 2013]

240.Explain the line organization with a neat sketclA.U-Nov’'05]

241 Explain the concept of functional authority. How ytmu delegate it? [AU-Nov’'04]

242 Explain the concept of decentralization. [A.U-Ndy,May’10]

243 .Briefly explain the factors determining the degmdedecentralization of authority. [A.U-
Apr05]

244 Explain advantages and disadvantages of managamtiony chart.

245 .Discuss the major tests that used in selection.atVdle the benefits and problems in using
selection tests.[Au-May'10]

246.Evaluate the advantages and disadvantages of gokheaining.
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247 Explain in detail the various types of conflict.iv& examples that are relevant to each type
of conflict.

248.Discuss the conflict resolution techniques whattheestrengths and weaknesses of each.

249.Explain the role and characteristics of OD.

250.What is an expert system and how can it help masagake decisions.

251.Explain organization development process.

252.Name the factors determining departmentation. Menthe bases of departmentation and
give examples.

253.Explain the various steps in staff selection precfdAY/JUNE 2013]

UNIT - IV DIRECTING

PART — A NIARK)
254 According to Herzberg, which of the following is anaintenance factor?
a. Salary b. work itself c. responsibility d. recogot
255.According to Abraham Maslow, the most elevated typef need is
a. Safety b. esteem c. self — actualization d. phggioal e. social
256.Which one of the following theories is a process #ory of motivation?
a. Maslow’s need hierarchy b. vroom’s valence etgpexy c. motivation — hygiene d.
equity theory
257.According to Maslow’s need hierarchy theory, whichof the following sequence is
correct?
a. physiological, safety, social, esteem, selfuacation
b. safety, social, esteem, physiological, selfualization
c. self- actualization , safety, esteem, sociayspiogical
d. physiological, safety, esteem, social, selfualization
258.Which one of the following aspects of managing hast been emphasized by
McGregor’s theories X and Y?
a. planning b. organizing c. directing d. appraising
259. Which one of the following is not a form of atocratic leader?
a. strict b. benevolent c. incompetent d. free-rein
260. Managerial grid has been developed by
a. Blake and mounton b. w.J.Reddin c. rensis Li#eElton Mayo
261 Communication begins with
a. encoding b. idea generation c. decoding d.raleselection
262.Which one of the following is not an element of comunication process?
a. encoding b. channel c. Receiver d. Measurement
263.0n which form of communication do managers spend mamum time
a. oral communication b. written communication onNerbal communication d. pictorial
communication
264.Grapevine is a type of
a. informal communication b. formal communicationvcitten communication d. pictorial
communication
265 Which one of the following is not an element of dection?
a. guiding employees b .instructing employeesativating employees d. controlling
employees
266.Which one of the following principles is related tgourpose of directing?
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a. unity of command b. Managerial communicatiomaximum individual contribution
d. principle of leadership

267. Which one of the following is not an element of engwerment?
a. delegation of authority b. goal setting c. satfianagement d. control mechanism

268 Which one of these is used for motivation?
a. job simplification b. job rotation c. job erg@ment d. job enrichment

269 Which one of the following factors is used improwig quality of work life?
a. flexible work schedule b. tall organization stwe c. tight work schedule d. financial
incentives

270 Which one of the following is not in indicator of $atus of morale?
a. Employees absenteeism b. employees’ turnoyeb catisfaction d. promotion

271 The concept of power refers to
a. defined authority and responsibility b. a rektnierarchical position in an organization c.
the ability to influence the behavior of otherghee specialized knowledge possessed by an
individual

272. Which one of the following is not a method gbb evaluation?
a. Ranking method b. point method c. grading netthdield review method

273. on which type of leadership, has the recent gasis been put?
a. transformational leadership b. transactionaléeship c. autocratic leadership d. informal
leadership

254| 255 256 257 258 259 260 261 262 263
d C d a a d a b b a
264| 265 266 267 268 269 270 271 272 273
a d d b b a d C d B
PART - B NRARK)

274.  What is meant by the term directing?

Directing may be defined as the process of instrigcguiding and inspiring human
factors in the organization to achieve organizabbyectives. It is not only issuing orders
and instruction by a superior to his subordinatgsabso including the process of guiding
and inspiring them to work effectively.

275. Define creativityMAY/JUNE 2013]
Creativity is defined as the ability to produce nand useful ideas through the
combination of known principles and components ivat and non obvious ways.
Creativity exists throughout the population, laygeldependent of age, sex, and education.
276. What does SCAMPER stand for?
* S- substitute -components, materials, people
* C- combine-mix, combine with other assemblies ovises, integrate
* A- adapt — alter, change function, use part of lagoelement
M - modify — increase or reduce in scale, changgshmodify attributes (e.g. color)
* P- put to another use
* E - eliminate — remove elements, simplify, reducedre functionality
* R —reverse — turn inside out or upside down, alsoofiseversal.

277. Define: Innovation. [AU-MAY’10] [MAY/JUNE 2013]

Innovation means the use of creative ideas.
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278. Define “multiplicity of roles”.

Individuals are not only the productive factor irmmagement’s plans. They are
members of social system of many organizations.

279. What is meant by Brain Storming? [AU-Nov’'04]

Brainstorming is a excellent way of developing matrgative solutions to a
problem. It works by focusing on a problem, anenttoming up with very many radical
solutions to it. The essence of brainstorming eative conference, ideally of 8 to 12
people meeting for less than an hour to develamg list of 50 or more ideas. Suggestions
are listed without criticism on a blackboard or spvint as they are offered; one visible idea
leads to others. At the end of this session, @pédnts are asked how the ideas could be
combined or improved.

280. Compare theory X and theory Y.
Sl. Theory X | Theory Y

1 | The average human dislikes work ~ Work is as nhag@lay or rest.
2 People are unambitious and prefé&kmbitious and capable of
to be directed by other. directing their own.
3 They avoid responsibility. They accept respongibilinder
proper conditions.
4 External control, threatening andelf directed and self are
close supervision are required. | controlled.

281. Define motivation. [AU-Nov’'05]

According to Koontz and O’Donnell, “Motivation & general term applying to the
entire class of drives, desires, needs withes amniths forces that induce an individual or a
group of people to work”.

Scott defines, “Motivation means a process of statimg people in action to accomplish
desired goals”.

282. What are the types of motivation?

1. Positive motivation, 2. Negative motivation Extrinsic motivation, 4. intrinsic
motivation.

283. Distinguish between motivation and satisfaction. [A-Apr'05]

Motivation:

Management is the art of getting workdone by thieosdinates in order to attain
common goals of the organization. Getting workdisre difficult task.
Satisfaction:

After attaining the goals, everyone involved ie tame gets happiness or internal
feelings.

So, motivation is before attaining the specifisktébut satisfaction means, the
happiness comes after attaining the goals.

284. List out the basic needs in a hierarchy.

1. Physiological needs, 2. Safety needs, 3.Socedds, 4.Esteem needs, 5. Self-
actualization needs

285. Mention the various factors involved in using motiational techniques.

1. Money, 2. Patrticipation, 3. Quality of workififg.

286. What is job enrichment?[MAY/JUNE 2013]

Job enrichment is therefore based on the assunsptiwat in order to motivate
personnel, the job itself must provide opportusitior achievement, recognition,
responsibility, advancement and growth.

287. Define leadership.

Leadership is the process of influencing the behaviof others towards the

accomplishment of goals in a given situation.

31



Dr.N.N.C.E YEABEM: IlI/VI SY&QB

288. Mention the importance of leadership.
1. motivating employees, 2. leader develops teamkwB. better utilization of manpower,
4. creating confidence of followers, 5. directimgup activities, 6. building morale, 7.
maintaining discipline.
289. List of few leadership traits. [AU-Nov’'04]
1. the Michigan studies, 2. The Ohio state unitaestudies, 3. the managerial grid.
290. What are the four basic ingredients of leadership ksII?[AU-Apr05] OR
Mention any two leadership qualities. [AU-Nov’05]
i) Physical qualities: Sound health, vitality, appeae, physical and nervous
energy, forcefulness, physique, enthusiasm.
i) Intellectual qualities: High intelligence, sounddgment ability to teach,
scientific approach, decisiveness, self understandi
iti)  Morale qualities: Integrity, moral courage, fairap] will power, sense of
purpose, objectivity.
) Social qualities: Ability to inspire, tact, percusmess, self-confidence,
empathy, initiative, knowledge of human nature hnmeations attitude.
291. Name the various types of communication.[AU-Apr'04]
1. Downward communications, 2. upward communicati@ horizontal or lateral
communication.
292. Differentiate single and multiple channel networks.

Sl. No.| Single channel communication Multiple channel comioation

The communication is allowed anThe communication is allowed In

1 only one path called as linanore than one path.
authority. It is simply referred as
through proper channel.

2 Communication flow is slow Communication flowfaster,

3 Easy to maintain orderly in nature. Potentiabpgms may occur.

4 Miscommunication reduced. Miscommunication igéased.

293. List out the various effective media in communicatin.[AU,Aprl1]
1. A large bank supplies hardware and software tougssomers.
2. several banks now make bank-by — phone servicahlaeven to individuals.
3. E-mail service making easy delivery of documents.
294. Distinguish between a leader and manager.
Leadership is generally defined as influence, th@faprocess of influencing people
so that they will willingly towards the achievemafitgroup goals.
Management is the process of giving direction amntrolling the various activities
of the people to achieve the objectives of an argdion.
295. Define the term “Grape Vine”.
The information actually transmitted through thdormal channels may be
inaccurate, distorted, a half-truth, a rumor, asgmsa private interpretation and
sometimes truth. It is called as grapevine.

PART - C (16 MARK)

296. What are the human factors in managing? Explaeflpreach. [MAY/JUNE 2013]

297. Explain creativity tools used in industry with exales.

298. Describe theory X and theory Y. [AU-Apr'04]

299. What are some possible implications of theoriesnd &, staffing, leading and
controlling? [AU-Nov’'04]

300. Enumerate the assumptions of Mc Gregor’s theorp& ™ [AU-Apr05]
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301. Explain theory of Z management[Au-May’10]

302. Explain any three theories of motivation.  [AU-No4]0

303. Discuss the different theories of motivation. [AlWRO5] [MAY/JUNE 2013]

304. Explain how motivation helps an organization to ioye productivity? [AU-
Nov'05]

305. Write short notes on Maslow’s hierarchy of needé&U+Apr'05,june’07,May’10]

306. Explain with neat flow diagram the Porter and Lavdepectancy theory.

307. Briefly explain about the three types of basic wating needs proposed by Mc
Cleland. [AU-Apr05]

308. Explain different styles of leadership based on hauty.[AU-
Nov’'04,Apr'05,Dec’06,June’07,May’08] [MAY/JUNE 2013

309. Explain the importance of strong leadership in ¢heation of cohesive work in an
industrial organization. [AU-Nov’05]

310. Explain the qualities required for effective leastep. [AU-Apr04]

311. Explain each type of linker's management systems.

312. What are the steps in the process of communicafdA¥ /JUNE 2013]

313. What are the barriers to effective communicationExplain them. [AU-
Apr04&Apro5]

314. Discuss the importance of communication in a modedastrial organization. [AU-
Nov’05]

315. What are communication barriers and suggest measwe/ communication be
made effective? [AU-Nov’04.,Dec’06,June’07May’10]

316. Give brief idea about electronic media in commutigca[Au-May’'10]

317. Discuss two-factor theory of motivation[A.U-Dec’06ne’07]

318. Discuss about the various types of organizatiooairaunication.

319. a) Discuss in detail about Herzberg's theory ofiwatbrs and satisfiers.

b) Describe the relatiompsbi hygiene factors and job enrichment.

UNIT -V CONTROLLING

PART - A NIARK)
320. A product layout is generally preferred for
a. Batch production b. continuous type of productioeffective machine utilization ratio d.
all of the above
321. Break even analysis consists of
a. Fixed expense b. variable cost c. sales revénaiéof the above
322. In break even analysis, the total costs consists of

a. fixed cost + variable cost b. fixed cost Hipsa. Game theory d. all of the above
323. Problem of optimization in operation research is slwed by

a. queuing theory b. linear programming c. gamerthd. all of the above.

324. Obijective of value analysis is to increase the vaduoy

a. increase the utility for dame cost b. decrelasetdst for same utility c. both (a) and
(b)above d. none of the above

325. Linear programming can be applied to

a. steel industry b. oil industry c. chemical inmysl. all of the above

326. ABC analysis dealt with

a.CPM b. PERT c. inventory control d. all of theab

327. Gantt chart provides information about
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a. inventory control b. production schedule c. maktédandling d. machine utilization
328. MIS stands for

a. management intelligence service b. managemspea@tiion scheme c. management
information system d. management information servic
329. Queuing theory is associated with

a. sales forecasting b. inventory control c. waitime d. production schedule
330. Value engineering refers to
a. find the depreciated value of a machine b. mienthe cost without change in quality of
the product c. evaluate the utility or usefulnefsthe product d. determine the selling price
of the product
331. PERT stands for
a. programme evaluation and review technique lcga®evaluation and reporting
technique c. planning evaluation and reportingriégple d. planning estimation and review
technique
332. A CPM network is
a. activity oriented b. event oriented c. both\agtiand event oriented d. neither activity
nor event oriented.
333. Routing and scheduling are integral part of
a. product planning b. work study c. job analysiguhlity control
334. Dispatching is concerned with
a. better utilization of man power b. material Hargllayout c. getting the work started and
ensuing that the plans are properly implementesgquence of operation to be performed
from one machine to another
335. Ininventory control, the economic order quantity refers to
a. lowest level of inventory b. lot most economitwaprocess c. optimum lot size d. lot
corresponding to break eve point
336. Given that: annual usage = 50 units, procurement & = rs 15 per order, cost

per piece =Rs 100 per item and expenditure on obssicence, taxes, insurance,

deterioration etc.=10%. The economic lot size woullle approximately

a9b.12c.15d. 18
337. Breakeven point can be calculated by using the retian

a.FS/S-V b. FV/V-S c. FV/IFV-S d. FS/FS-V

338. The procedure adopted to evaluate, maintain and imqpve quality standards in
several stages of manufacture refer to

a. Product control b. process control c. qualitytoml d. quality performance

339. Value engineering refers to

a. find the depreciated value of a machine b. migenthe cost without change in quality of

the product c. evaluate the utility or usefulneisthe product d. determine the selling price

of the product

320 321 322 323 324 325 326 327 328 329

b d a d a d C b C C
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330 331 332 333 334 335 336 337 338 339

PART — B NRARK)
340. Define control. [AU-MAY’10]

According to Knontz “Controlling to the measuremeahd correction of
performance in order to make sure that enterpiigectives and the plans devised to attain
them are accomplished”.

341. What are the characteristics of control?
control process is universal
Control is a continuous process.
Control is action based.
Control is forward looking.
342. What is the importance of controlling?
Control helps to review, revise and update thecgaidf the organization.
. The sound control system inspires employees to wuakd and give better

performance.
7. Control helps to increase the co-ordination ofghkordinates in the organization.
8. Proper control ensures organizational efficienay effiectiveness.

343. Give some critical point standards of control.
1. cost standards, 2. Revenue standards, 3. Gaaliasds, 4. Program standards.
344. What are theInter-relationship between planning and control?

The management process begins with planning and e#ith control. Planning
determines standards for performance. Controlshelpchieving them.
345. What are the types of control?
1. feedback control, 2. concurrent control, 3dfé@ward control.
346. What is feedback control?

Feedback control is the process of adjusting futicteon on the basis of information
about past performance.
347. What is concurrent control?

This control measures for taking corrective actidnle any programmed meet any
obstacle in this activities.
348. What is feed forward control?

It is preventive in nature. This control involvesaluation of inputs and taking
corrective action before a particular operatiooaspleted.
349. List on the differences between Feedback control @feed forward technique.

PwpdPE

o o

NS(L' Feed back Feed forward
1 | It measure only output of the process. It measumgut of the process.
2 It is submissive approach. It is aggressive aguro
3 | Less benefit. More benefit.

350. What are the requirements for effective controlfMAY/JUNE 2013]

1. The control should be economical, 2. It mustsimple, 3. It should be flexible, 4. It
should be clear objectives.

351. Write some advantages of management by exception.

a) This is used to identify important problems.
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b) It reduces unnecessary burden of the top manademen

c) It provides better utilization of managerial tdland knowledge.

352. What are traditional techniques of control?
1. Personal observation, 2. Break-Even analy&is, Statistical reports, 4.

Budgetary control.

353. What are modern techniques of control?

1. Management audit, 2.return on Investment, 3. P&l CPM, 4. MIS.

354. Define: Budget

According to J.Fred Meston “A budget is the exps®f a firm’s plan is financial form

for a period of time in to the future”.

355. What are the limitations of Budgeting? [AU-Dec,04]

1. Inaccuracy, 2. Expenditure, 3. Distortion oalgo

356. What are the classifications of Budget?[AU Aprll]

1. Functional classification, 2. Time classifioat 3. Activity level.

357. What are the factors will be consider for the prodwetion budget?

1. Production stability, 2. Plant capacity, 3. TjimeSales requirements.

358. Write some significances of ZBB.

d) ZBB is also an educational process that can prontioée development of the
management of the management team.
e) Managers tend to evaluate in their operationsgieficy and cost effectiveness not

only during the budget cycle but the throughoutdperating year.

359. What is Internal Audit?

Internal audit is done by internal auditors who areemployee of the organization. He

examines the objectives, policies, plans, procesdanel performance of the management.

360. What are the differences between PERT and CPM?

Sl. No. CPM PERT
1 It is activity oriented PERT is event oriented
2 CPM is planning device PERT is control device
3 It estimates only one time It estimates thre@sim
4 It is a deterministic model It is probabilistiodel

361. Define: MIS

“A system of obtaining abstracting, storing and lgniag data to productions
information for use in planning, controlling andct#on making by managers at the time
they can most effectively use it".
362. What are the characteristics of MIS?
1. MIS is must be simple, 2. MIS helps in decisioaking process, 3. MIS should be
clear, 4. MIS should help in resolving the comgkchproblems effectively.
363. What are the MIS Resources?
1. Computer Hardware, 2. Software, 3. Date, 4. Reop
364. What are the applications of MIS?

f) To find out new opportunities.

g) To provide sales forecasting.

h) To allocate resources.

i) To provide effective managerial activities.
365. Define: Productivity. [AU-Dec’05, Nov/Dec 2011]
Productivity is a measure of how much input is regpito produce a given output i.e. the
ratio (output/input) is called productivity.
366. What are the factors affecting productivity?
1. Technology, 2. Human resources, 3. Governmdityp@d. Machinery and equipment, 5.
Skill of the worker.
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367. Define: OR [AU-Dec’05]

Operation research is systematic analysis of al@molthrough scientific methods,
carried out by appropriate specialists, workingetbgr as a team, finding an optimum and
the most appropriate solution to meet the giveedabje under a given set of constraints.
368. What are the applications of OR?

1. National planning and budgeting, 2. defenceiseroperations, 3. R & D engineering, 4.
Agriculture and irrigation, 5. Business managemantl competition, 6. Education and
training.

369. Define: Linear programming.

Linear programming is a versatile mathematical négpire in operation research and
a plan of action solve a given problem involvingekrly related variables in order to
achieve the laid down objective in the form of miiding or maximizing the objective
function under given set of constraints.

370. What is Economic order quantity?
Formula, EOQ = 2DS

C
D - Demand per year S- Ordering cost, @rual carrying cost of one unit.
371. Whatis JIT? [AU-May’05]

Just in time inventory system. In this method sbppliers delivers the materials to
the production spot just in time to be assemblBois method reduces cost of inventory.
372. What is value engineering? [AU-Dec’04]

It is a special type of cost reduction and prodiongtroved technique.

373. What are the advantages of quality circles?

1. Increases productivity, 2. Reduction of co3tdReduction of wastes, 4. Increases the sel

confidence and job satisfaction.

374. Write some importance of Balance Sheet.

])  The balance sheet gives a clear picture of thediahposition of the business.

k)  The balance sheet was considered to be a moretampoilocument than the profit and
loss account.

375. What is fixed assets?

Those assets used in the business that is of pentian
Example: building, machineries.

376. What are current assets?

Assets which are reasonably expected to be realizeakh
Example: bank in cash, DD.

377. What is cash flow statement?
The cash flow statement analysis the source arglafsgsh particular company.
378. How to calculate ROI?
[)  investment Turnover = sales/ Capital employed westment
m) Percentage profit on sales = (profit / sales) x 100
n) Return on capital employed= (profit/ capital em@dyx100
379. What is preventive control? [AU-May’05]
An efficient manager applies the skills in managlephilosophy to eliminate undesirable
activated which are the reasons for poor management
380. Write some characteristics of MNC.
9. MNC is reduction of unit costs through producingrenanits.
10.MNC the parent company and its foreign affiliatest @& close alliance and
cooperation with one another.
381. What are the factors influencing MNC?
1. Political and legal factor, 2. Economic fas{o3. Socio-cultural factors.
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382. What are the global theories of management?
1. Situational and contingency approach, Motivation and leadership theory, 3.
Organization behavior.
383. What is meant by zero — base budgeting?

The management uses the budget of thequewiear as the base. By using this base
the budget for the present year is calculated bgipting the changes that might occur.

PART - C (16 MARK)

384. Explain advantages and limitations of control mamagnt.

385. Planning and control are the inseparable twinsafiagement. Explain.

386. What are the salient features of management bypéixnce

387. Explain the steps in the process of controllingJfRec’05] [MAY/JUNE 2013]

388. Explain the type of critical point standards.

389. Explain the types of control.

390. Explain advantages and disadvantages of budgetatyot.

391. PERT management technique of planning and conEwrplain.

392. Explain the role of MIS play at various levels chmagement. [AU-Dec’04]

393. What is the role of IT in controlling?[A.U-Dec’0&de’07] [MAY/JUNE 2013]

394. Explain the various tools and techniques to improngeluctivity.

395. Differentiate between production and productivity.

396. What tools generally found in operation researclvehdeen widely used in
production and operation management? [AU-Dec’04]

397. What are the advantages and disadvantages of ROI?

398. What are the effective steps for direct control prelentive control? [AU-May’05]

399. What are the requirements of effective control[Altke’07] [MAY/JUNE 2013]

400. What are the factors affect the operations of thtimational enterprises? Explain.
[AU-May'04]

401. What advantages do multinational corporations haVéRat are the advantages of
MNC? [AU-May'04]

402. Explain a unified global theory of management?  [BEe’05]

403. What are three types of attitudes for internationahager?

404. Briefly discuss about the various forms of Interm@l business with suitable
example[A.U-June’07,May’08

405. Discuss about the general steps involved in theatipe research procedure? [AU-
May’'05]

406. Discuss the factors determining span of controU{day’05]

407. Describe the essentials of good control system[AayND]

408. Describe the challenges created by information rteldgy in controlling[Au-
May’10]

409. Explain the various factors favoring and preventeagcountry in globalization
process[A.U-May'10]

410. Explain the impact of Liberalization quoting exaegplrom software industry[A.U-
Dec’06]

411. Explain the effect of Globalization and Liberalipat business environment with
examples[A.U-Jun’07]

412. Compare and contrast between feed forward and fbadk systems in
controlling[A.U-June’07]

413. The role of computers in handling information[A.Ur&’'07]

414. Bring out the different characteristics of an efifez control system.
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415. Explain the different types of performance contimbls used for monitoring and
measuring organizational performance.

SUBJECT CODE: ME 2351
SUBJECT NAME: GAS DYNAMICS AND JET PROPULSION

UNIT-I BASIC CONCEPTS AND ISENTROPIC FLOWS
PART-A [1 MARK]
1. In a nozzle, the effect of supersaturation is to
(a.) decrease dryness fraction of steam(b.)decrepseific volume of steam (c.)increase the
entropy (d.)increase the entropy
2. The density of supersaturated about that of theordinary saturated vapour at the
corresponding pressure
(a.)same as (b.)2 times (c.)4 times (d.)8 times
3. The discharge at critical pressure is
(a.)zero (b.) minimum(c.)maximum (d.)none of the\ad
4. Thermal equilibrium means that the flow of steamis
(a.)isothermal (b.)adiabatic (c.)hyperbolic (d.)yaapic
5. When the back pressure of a nozzle is below tkesigned value of pressure at exit of nozzle
is said to be
(a.)choked (b.)underdamping (c.)overdamping (dnenaf the above
6. When the nozzle operates with maximum mass flotie nozzle is said to be
(a.)choked (b.)underdamping (c.)overdamping (dnenaf the above
7. The action of steam in a steam turbine is
(a.)static (b.)dynamic (c.)static and dynamic (eiffmer static nor dynamic
8. The turbine blades are
(a.) straight (b.)circular (c.)curved (d.) nonglod above
9. In an impulsive turbine ,steam expands
(a.)wholly in blades (b.)wholly in nozzle (c.)dsrin nozzle and partly in blades (d.) none of the
above
10. De-level turbine is a
(a.)simple impulse turbine (b.)simple reaction meb(c.)impulse reaction turbine (d.) none of the
above
11. In turbines,the fluid undergoes a continuous sady flow process and the speed of the flow
is
(a.)low (b.)very low (c.) high(d.)very high
12. De-level turbine are mostly used
(a.)where low speeds are required (b.)for smallgrgurposes and low speeds (c.) for small powel
purposes and high speeds (d.)for large power pagos
13. Rateau turbine is a
(a.)simple impulse turbine (b.)simple reaction meb(c.)impulse reaction turbine (d.) pressure
compound turbine
14. Curtis turbine is a
(a.)simple impulse turbine (b.)simple reaction imeb(c.)impulse reaction turbine (d. ) pressure-
velocity compound turbine
15. The ratio of the workdone on the blades to thenergy supplied to the blades is called
(a.)blading or diagram efficiency (b.)nozzle ef#iecy (c.)gross or stage efficiency (d.)mechanical
efficiency
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16. The ratio of the workdone on the blades per kgf steam to the total energy supplied per
stage per kg of steam is called

(a.)blading or diagram efficiency (b.)nozzle e#iecy (c.)gross or stage efficiency (d.)mechanical
efficiency

17. Reheating of steam in a turbine

(a.) increases the workdone through the turbinefibcyeases the efficiency of the turbine
(c.)reduces the wearof the turbine (d.)all of thewee

18. The reheat factor depends upon

(a.) intial pressure and super heat(b.)exit presgujturbine stage efficiency (d.)all of the above

19. A closed cycle gas turbine gives the efficienag compared to an open cycle gas turbine is
(a.)same (b.)lesser(c.)higher (d.)none of the above

20. Reheating in gas turbine

(a.)increases the thermal efficiency (b.) increabescompressor work (c.) increases the turbine
work(d.) decreases the thermal efficiency

ANSWERS:
1 2 3 4 5 6 7 8 9 10
c d C b b a b C b a
11 12 13 14 15 16 17 18 19 20
d C d d a C d D c a
PART-B [2 MARKS]
21. Define stagnation pressure. [Ann Univ. May 2]

Stagnation pressure is the pressure of the gas whe isentropically decelerated to zero
velocity at zero elevation

Where,

po — Stagnation pressure,p - Static pressure,M -hMamber
22. Express the stagnation enthalpy in terms of dia enthalpy and velocity of flow. [Anna
Univ. Dec’2003

Stagnation enthalpypls h + ¢ / 2 Where,
h - Static enthalpy — J/Kg,c — Velocity of fluidw/s
23. Explain Mach cone and Mach angle. [Anna Univ. My 2004 and Manonmanium
Sundaranar Univ. Apr'96]
Mach Cone

Tangents drawn from the source point on the sghdgéine a conical surface referred to as
Mach cone.
Mach Angle

The angle between the Mach line and the direafamotion of the body [flow direction] is
known as Mach angle.

24. Define adiabatic process. [Anna Univ. May 2@Q
In an adiabatic process there is no heat trabsfeveen the system and the surrounding.
i.,e.Q=0.

25. Define stagnation enthalpy [H.
Stagnation enthalpy can be defined as the enthalpg gas when it is isentropically
decelerated to zero velocity at zero elevation,
hh=h+¢/2
Where,h — Static enthalpy,c — Fluid velocity
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26. Define closed and open system. [Anna Univ. M2p05]
A closed system does not permit any mass transfdy ,energy transfer takes place.
In open system both the mass and energy traraddes place.
27. What is the difference between intensive and @nsive property?
[Anna Univ. May 2005]
Intensive Properties:
These properties are independent on the mass ef/shem.
Example: pressure, Temperature, etc.
Extensive Properties;
These properties are dependent upon the mass efstem.
Example; Total volume, Total energy, etc.
28. Distinguish between Mach wave and normal shock.[Anna Univ. Dec’2005]
Mach wave The lines at which the pressure difference isceatrated and which generate
the cone are called Mach lines or Mach waves.
Normal shock A shock wave is nothing but a steep finite pnessvave. When the shock
wave is right angle to the flow, it is called notrehock.
29. Define Crocco number. [MU, Apr'96 and Oct’'99]
It is defined as the ratio between fluid velodity/and its maximum fluid velocity [g.

G = €/ Gnax
30. Name the different regions of compressible fldiflow. [MU, Oct'99 & MS Univ.
Nov’'99]

(1.) Incompressible flow region(2.) Subsonic flaegion,(3.)Transonic flow region
(4.) Supersonic flow region,(5.) Hypersonic floegion
31. Differentiate Adiabatic and Isentropic process. [MU, Oct'99]
Adiabatic process
In an adiabatic process there is no heat transden the fluid to the surroundings or form
the surroundings to the fluid.
Q=0
Isentropic process
In an isentropic entropy remains constant ansliieversible. During this process there is no
heat transfer from the fluid to surroundings omirthe surroundings to the fluid. Therefore an
isentropic process can be stated as reversibleadigrocess.
s = constant,Q = 0.
32. Differentiate nozzle and diffuser. [MUApro7 & Oct’97]
Nozzle
It is device which is used to increase the vejoaitd decrease the pressure of fluids.
Diffuser
It is a device which is used to increase the piresand decrease the velocity of fluids.

33. What is Impulse function? [MU, Apr2@3] The sum of pressure force [pA] and
Impulse force §Ac?] gives Impulse function [F]
F = pA +pAc?

34. Differentiate between adiabatic flow and diabat flow. [Anna Univ. May’'2004 & MU,
Apr'2000]
Diabatic flow

Flow in a constant area duct with heat transfer aittout friction is known as diabatic
flow [Rayleigh flow]

Adiabatic flow

Flow in a constant area duct with friction and with heat transfer is known as adiabatic
flow [Fanno flow]
35. State the expression for dA / A as a functiorf ach number. [MU. Oct'1995]
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36. Convergent section acts as a diffuser under sonic condition and acts nozzle
under sonic condition.  [MU, A®85]

Ans: Super, Sub.
37. Give the expression for A / A* in terms of Maclumber. [MU, Oct'96 & Apr'97]

38. What is the critical pressure ratio of a nozzlénterms of specific heats? [MU, Oct'97]

39. What is chocked flow through a nozzle? [MU, O&7]

The Mass flow rate of nozzle is increased by destngathe back pressure. The maximum
mass flow conditions are reached when the thrasgsore ratio achieves critical value. After that
there is no further increase in mass flow with dase in back pressure. This condition is callec
chocking. At chocking condition M = 1.

40. What type of nozzle used for sonic flow and sepsonic flow? [MSU, Nov'93

Constant area duct nozzle is used for sonic flod/divergent nozzle is used for supersonic

flow.

PART-C [16 MARKS]

41. Air flows in a duct with a velocity of 215 m/s. @hemperature of air measuratda point along t
duct is 36C, and the air pressure is 5 bar. Determine dijisation pressure  [ii]l Mach number a
point [Anna Univ. Dec’2004]

42. Carbon dioxide expands isentropically through azfefrom a pressure of 3.2 bar ladbar. If tr
initial temperature is 475 K, determine the firehperature, the enthalpy drop and the change emi
energy. [Anna Univ. May’2005]

43.Air [cp=1.05 KJ/KgK,y = 1.38] at p= 3 x 16 N/m? and T, = 500K flows with a velocitypf 200 m
in a 30 cm diameter duct available. Calculatarigss flow rate [ii] stagnation temperature [iii] &
number [iv] stagnation pressure values assuming ftbe is compressible and incompres:
respectively. [MU, Oct’2000]

44. A plane tavels with a velocity of 1,600 km/h at an altitudkere the pressure and temperatul
40KPa and -3%. Find the Mach angle and Mach numbéMU, Oct'98]

45. Air at a temperature of 88 and a pressure of 1.1 bar is flowing with a vigjoof 320 m/
Determine the total pressure, temperature and tgenpviU, Oct’99]

46. Derive an expression for the acoustic velocity ofc@mpressible fluid flow in terms of
temperature. [Anna Univ. May 2004 & MU, Apr'97, Oct’'99]

47.Prove that for Isentropic flow

Anna Univ. May’2004]
48. Show that
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[Bharathiyar Univ. Nov’96 & MS Univ. Nov'96]
49. Show that

Bharatiyar Univ. Nov.97 & Madras Univ. Oct’98]
50. Show that

[Madras Univ. Oct'97 & Apr'99]
51. Air is discharged from a receiver af6.91 bar and §= 325C through a nozzle to an exit
pressure of 0.98 bar. If the flow rate is 3600hkg/Determine for isentropic flow. (1.) Area,
pressure and velocity at throat.(2.) Area and Maamber of exit(3.) Maximum possible velocity.
[Anna Univ. Nov'2013 & MU, Apr'2000]
52. A certain quantity of air at a pressure 3.344dvat temperature 622 is flowing through a C-
D nozzle. The exit pressure is 1.05 bar. Deteentiire temperature, velocity and density of air at
exit. Also determine the pressure, temperaturasitdeand velocity of air at exit if the divergent
portion is to act as diffuser. Assume isentrofwfin both casefAU. May 2004]
53. The stagnation properties of air entering a corsngrgnozzle are 200 Kpa and 400 K. The
throat area is 5¢tn Find the mass flow rate for the following badlegsures [i] 105.6 Kpa [ii] 95
Kpa [iii] 130 Kpa  [MU, Apr'99 & Oct’2000]
54. A conical air diffuser has an inlet area of 0.fland an exit area of 0.44°’m Air enters the
diffuser with a static pressure of 0.18 MPa, st&imperature of 370C and velocity of 267 m/s.
Calculate(1.) The mass flow rate of air throughdtiiser(2.)The Mach number, static temperature
and static pressure of the air leaving diffuser ghyi The net thrust acting upon the diffuser due t
diffusion.[Anna Univ. Dec’2005]
55. A convergent divergent diffuser has an exit acethtoat area ratio of 2. Air enters the diffuser
with stagnation properties, = 1 Mpa and §= 400K. The throat area is 6 &émDetermine the
mass flow rate of flow and exit properti¢slU, Oct’98]
56. Derive the expression for the area variation imtgeof Mach number and velocity variation in
terms of Mach numbefAnna Univ. Dec’03]
57.0n T — s diagram show the isentropic and adialetmansion through a nozzle and give the
reasons for the observed deviatifMU, Apr'2003]
58. Derive an expression for the mass flow rate invftbrough a convergent divergent nozzle in
terms of pressure ratio and inlet conditions ofgagfMU, Oct'99]
59. Describe the behavior of flow in a convergent djeat nozzle[MU, Apr'2000]
60. Derive

[MU, Oct'99]
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UNIT-II FLOW THROUGH DUCTS

PART-A [1 MARK]
61. The variation of steam pressure in the nozzleegpends upon
(a.) velocity of steam(b.) specific volume of stéandryness fraction of steam (d.)all of the above
62. A nozzle is said to be a convergent nozzle
(a.) when the cross section of the nozzle increesesnuously from the entrance to exit (b.) when
the cross section of the nozzle decreases conthufrom the entrance to exit (c.) when the cross
section of the nozzle first decreases from thea@ot to throat and then decreases from its thooat t
exit (d.)none of the above
63. A nozzle is said to be a divergent nozzle
(a.) when the cross section of the nozzle increesesnuously from the entrance to exit (b.) when
the cross section of the nozzle decreases contshuénom the entrance to exit (c.) when the cross
section of the nozzle first decreases from thea@c# to throat and then decreases from its thooat t
exit (d.)none of the above
64. The steam enters the nozzle at a
(a.)high pressure and a low velocity (b.) high poes and a high velocity (c.)low pressure and a
low velocity (d.) low pressure and a high velocity
65. The steam leaves the nozzle at a
(a.)high pressure and a low velocity (b.) high poes and a high velocity (c.)low pressure and a
low velocity (d.) low pressure and a high velocity
66. The ratio of the useful heat drop to the isentpic heat drop is called
(a.)condenser efficiency (b.)nozzle efficiencylfoijer efficiency (d.)vacuum efficiency
67. The critical pressure ratio is given by
(@.)p1p2 (b.)pl/p2 (c.)p2/pl (d.)none of the above
68. The critical pressure ratio for initially wet seam is
(a.)0.546 (b.)0.577 (c.)0.582 (d.)0.601
69. The critical pressure ratio for initially dry saturated steam is
(a.)0.546 (b.)0.577 (c.)0.582 (d.)0.601
70. The flow of steam is supersonic
(a.) at the entrance to the nozzle(b.) at the thwb#he nozzle (c.) in the convergent portion lod t
nozzle (d.) in the divergent portion of the nozzle
71. If the critical pressure ratio for steam is 0.86,then the steam is initially
(a.)wet steam (b.) dry saturated steam (c.)superatad steam (d.)none of the above
72. The difference of supersaturated temperature ahsaturation temperature at that pressure
is called
(a.)degree of supersaturation (b.)degree of supat (t.)degree of under cooling (d.)none of the
above
73.Evaporation of water is a spontaneous processiabugh it
(a) is an exothermic reaction (b) is an endotheneaction (c) is a photo chemical reaction (d)
proceed without heat loss or heat gain
74.Which of the following is wrong?
(a) change in internal energy of an ideal gas othegmal expansion is zero (b) in a cyclic process
w # q (c) for an ideal ga$h/op]; = 0 (d) all
75. The heats of neutralization of four acids a, o and d when neutralized against a common
base are 13.7, 9.4, 11.2 and 12.4 Kcal respectivelyne weakest among these acids is
(@c®)b(c)a(d)d
76. The molar heat capacity of water in equilibriumwith ice at constant pressure is
(a) negative (b) zero (c) infinity (d) 40.45 Kjkol™
77. When 10 ml of a strong acid are added to 10 rof an alkali, the temperature rises 5°C. If
100 ml of each liquids are mixed, the temperatureise would be
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(@) 0.5°c (b) 10°c (c) 7.5°c (d) same

78. AB, A, and B, are diatomic molecules. If the bond enthalpies oA,, AB & B, are in the
ratio 1:1:0.5 and enthalpy of formation of AB from A, and B, — 100 kJ/mol™. What is the
bond enthalpy of A?

(@) 400 kj/mol (b) 200 kj/mol(c) 100 kj/mol (d) 8&j/mol

79. ldentify the intensive property from the following:

(a) enthalpy (b) temperature (c) volume (d) retixee index

80. The dissociation energy of Ciland C,Hg are respectively 360 & 620 k. cal/mole. The bond
energy of C-C is

(a) 260 kcal/mole (b) 180 kcal/mole (c) 130 kcallen (d) 80 kcal/mole

ANSWERS:

71 72 73 74 75 76 77 78 79 70

d b a a D b C c b D

71 72 73 74 75 76 77 78 79 80

C C b b B C d a b&d d

PART-B [2 MARKS]
81. What is Rayleigh flow? [MU, Apr'2003]
Flow in a constant area duct with heat transfet @&ithout friction is known as Rayleigh

flow.
82. What are the assumptions made for Rayleigh flow [BU, Apr'o6]

(1.) One dimensional steady flow.(2.) Flow tak&gce in constant area section.(3.) The gas
is perfect(4.) Absence of work transfer acrossbinendaries.
83. Give two practical examples for Rayleigh flow. [MU, apr2013
(1.)Flow in Combustion Chamber.(2.)Flow in regetans(3.)Flow in heat exchangers.(4.)Flow in
intercoolers.
84. Write down the expression for the pressure ra of two sections interms of

Mach number in Rayleigh flow. [MU, Apr'2000]
85. Define Isothermal flow with friction. [MU, Oct'96]
Flow in a constant area duct with heat transferfantion is known as Isothermal flow.
86. What are the assumptions made for fanno flow? [MU, Apr'99]

(1.)One dimensional steady flow.(2.)Flow takes placconstant sectional area.
(3.)There is no heat transfer.(4.)The gas is pevieb constant specific heats.
87. Differentiate Fanno flow and Rayleigh flow.[MU,Apr'03 & Apr'2000 &
Anna Univ. May’05]

Rayleigh flow

Flow in a constant area duct with heat transfer @&ithout friction is known as Rayleigh
flow.
Fanno flow

Flow in a constant area duct with friction andhaiit heat transfer is known as Fanno flow.
88. Explain the difference between Fanno flow andsbthermal flow. [Anna Univ. Dec’2003 &
Dec’04]
Fanno flow Isothermal flow
1. Flow in a constant area duct with frictipRlow in a constant area duct with friction
and without heat transfer is known |a@nd heat transfer is known as Isothermal
Fanno flow. flow.
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| 2. Static temperature is not constant. | Static teatpee remains constant. |
89. Write down the ratio of velocities between anfwo sections in terms of their
Mach numbers in a fanno flow [Ana Univ. May’2004]

90. What are the three equation governing Fanno piesses? [MU, Apr98]
(1.)Energy equation(2.)Continuity equatio(3.)Eqoatof state.

PART-C [16 MARKS]
91. Air enters a constant area duct at M3, p = 1latm and 7= 300K. Inside the heat added per
unit mass is Q = 3 x fOJ/kg. Calculate the flow properties; My, T2, p2, To2 and @ at the exit.
[Anna Univ. Dec’2003]
92. Air having Mach number 3 with total temperature5®® and static pressure 0.5 bar flows
through a constant area duct diabatically to amo#estion where the Mach number is 1.5.
Determine the amount of heat transferred and thagdin stagnation pressure. [Anna
Univ. May 2004]
93. Air flows through a constant area duct with irternperature of AT and inlet Mach number of
0.5. What is the possible exit stagnation tempee&t It is desired to transfer heat such thakiat e
of the duct the stagnation temperature is 1180F&r this condition what must be the limiting inlet
Mach number? Neglect frictionfAnna Univ. Dec’2004
94. Air enters a combustion chamber with certain Magmber. Sufficient heat is added to obtain
a stagnation temperature ratio of 3 and a finaliMaember of 0.8. Determine the Mach number at
entry and the percentage loss in static presslia&ey = 1.4 and g= 1.005 KJ/KgK. [Anna
Univ. Dec’2005]
95. The stagnation temperature of air is raised froiC&6 376C in a heat exchanger. If the inlet
Mach number is 0.4, determine the final Mach numbed percentage drop in pressure.
[MU, Apr'13]
96. Prove that

[MU, Oct'97]
97.Prove that Stagnation pressure ratio

[Anna Univ. May 2004]

98. Show that
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[MSU, Nov’'96]
99. Obtain an equation representing the Fanno linedaa the Fanno lines on h-s plane.
[MU, Apr'98]
100.Show that

UNIT-1II NORMAL AND OBLIQUE SHOCKS
PART-A [1 MARK]
121. High air fuel ratio in gas turbines
(a.)increases power output(b.)improves thermactiefficy (c.)reduces exhaust temperature (d.)dc
not damage turbine blades
122. A steam nozzle converts
(a.)Heat energy of steam into kinetic energy (brjetic energy of steam into heat energy of
steam(c.) heat energy of steam into potential gn@tg potential energy of steam into heat energy
of steam.
123. The expansion of steam in a nozzle follows
(a.)carnot cycle (b.)rankine cycle (c.)joule cy@destirling cycle
124. The flow through a nozzle is regarded as
(a.)constant volume flow (b.)constant pressure floyisothermal flow (d.)adiabatic flow
125. The weight of gass turbine per horse power deloped is about that of IC engine is
(a.)same (b.)one-half (c.)one-fourth (d.)one-sixth
126. A closed cycle gas turbine works on
(a.)carnot cycle (b.)rankines cycle (c.)dual cydgjoules cycle
127. A closed cycle gas turbine consists of a
(a.)compressor (b.)heating chamber (c.) coolingntyea(d.)all the above
128. In a closed cycle gas turbine the air is compssed
(a.)isothermally (b.) adiabatically(c.)polytropilya{d.)isentropically
129. The gas in cooling chamber of a closed of askd cycle gas turbine is cooled at
(a.)constant volume (b.) constant temperaruredosiant pressure (d.)none of the above
130. The maximum combustion pressure in gas turbineompare as to Cl engine is
(a.)more (b.) less(c.)same (d.)zero
131. Intercooling in gas turbines
(a.) decreases net output but increases thermialeeffy (b.) increases net output but increasesthie
efficiency (c.) decreases net output and therm@tiefcy both (d.) increases net output and thérma
efficiency both

132. The maximum temperature in gas turbine is

(a.)200C (b.) 506C (c.) 706C (d.) 1006C

133. A system is taken from state A to state B algntwo different paths 1 and 2. The heat
absorbed and works done by the system along thesatps are @ and Q, and W; and W,
respectively. Then

@QA=QbB)Wi+Q=Q+W, (C)Wi=W,(d) Q-W1=0Q-W,

134. In which of the following process does the eopy decrease?

(a) dissolving of NaCl in water (b) evaporationvedter (c) conversion of C{y) into dry ice (d)
none
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135. Calculate the enthalpy change when 50 ml of0L M Ca(OH), reacts with 25 ml of 0.01

M HCI. Given that AH% . of a strong acid and strong base is 140 cal/ eqaient

(a) 14.0 cal (b) 35 cal (c) 10.0 cal (d) 7.5 cal

136. In a reversible adiabatic changasS is

(a) infinity (b) zero (c) equal to,8T (D) equal to nRIn YV;

137. Calculate the work done when 1 mol of an ideaglas is compressed reversibly from 1.00
bar to 5.0 bar at a constant temperature of 300 K

(@) -14.01 kj (b) 16.02 kj (c) 4.01 kj (d) -8.8p

138. The factor that does not influence the heat oéaction is

(a) the physical state of reactants and produmtshe temperature (c) the pressure or volume (d
the method by which the final products are obtained

139.For an irreversible isothermal expansion of aideal gas

(8) ASsys = ASsurr (D) ASsys = ASsurr (C) ASsyd > ASsurr | (d) ASsyd < ASsurr

140.An endothermic reaction is spontaneous only if

(a) the entropy of the surrounding increases (iopy of the system increases (c) total entropy
decreases (d) none

ANSWERS:
121 122 123 124 125 126 127 128 129 130
c a b d d d d d C b
131 132 133 134 135 136 137 138 139 140
a c d C b b C d C b
PART-B [2 MARKS]
141 What is normal shock? [MU, Apr'2003]
When the shock wave is at right angle to the flibwg, called normal shock.
142. What is oblique shock? [Anna Wn May 2004 & MU, Apr2003]
When the shock wave is inclined at an angle tdltwe, it is called oblique shock.
143. What is Prandtl — Meyer relation? [MU, Apr'96]

Prandtl-Meyer relation which is the basic of otkeeuation for shock waves. It gives the
relationship between the gas velocities beforeadtat the normal shock and the critical velocity of
sound.M* x My* = 1, x ¢, = a*

144. Define strength of shock wave. [Anna Univ. D&9O03, May 2004 &MU, Apr'13]
It is defined as the ratio of difference in dotveam and upstream shock pressures-[p]
to upstream shock pressurg][plt is denoted by. wheret = p, — pc/ P«

145. What are applications of moving shock wave? [MS Univ. Apr'o6]
It is used in

(1.)Jet engines(2.)Shock tubes(3.)Supersonic winddl(4.)Practical admission turbines.

146. Shock waves cannot develop in subsonic flow¥hy? [MS Univ. Nov’'95]

In subsonic flow, the velocity of fluid is ledsan the velocity of sound. Due to this reason,
deceleration is not possible in subsonic flow.sBockwaves cannot develop in subsonic flow.
147. Write down the Rankine-Hugoniot equation. [MU, Oct'97]

148. Give the difference between Normal and Obliguehocks.[MS Univ. Nov'97 Oct'96 &
MU, 2000]
| Normal shock | Oblique shock \
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1. Shock wave is right angle to th&hock wave is inclined at an angle to the
flow. flow.
2. One dimensional flow. Two dimensional flows.
149. The stagnation pressure and statie@psure across a normal
shock. [MU, Oct’'95]
Ans.: Decreases, Increases.
150. What are properties changes across a normal etk? [MU, Apr'96]

(1.)Stagnation pressure decreases.(2.)Stagnatiompetature remains constant.(3.)Static
temperature and static pressure increases.

PART-C [16 MARKS]
151.The state of a gayg £ 1.3, R = 0.469 KJ/Kg K] upstream of a normaldhwave is given by
the following data: M= 2.5, R= 2 bar, =275 K. Calculate the Mach number, pressure,
temperature of the gas downstream of the shock. [Anna Univ. May 2005]

152. Air flows adiabatically in a pipe. A normal shoelave is formed. The pressure and
temperature of air before the shock are 150 KhNIndl 25C respectively. The pressure just after
the normal shock is 350 kNfm Calculate[i] Mach number before the shock[ii] éhanumber,

static temperature and velocity of air after theckthwave.[iii] Increase in density of air[iv] Los$
stagnation pressure of air[v] Change of entropy [Anna Univ. Apr 2013]

153. A convergent divergent nozzle is designed to edanfrom a reservoir in which the pressure
is 800 KPa and temperature i$@00o give a Mach number at exit of 2.5. The thaveg is 25

cn?. Find[i] Mass flow rate[ii] Exit area]iii] When mormal shock appears at a section where the
area is 40 cidetermine the pressure and temperature affaxita Univ. Dec'2003 & MU,
Apr'2003]

154.When a converging divergent nozzle is operatexfatesign condition a normal shock occurs
at a section where the cross sectional area i$ 1817in the diverging portion. At inlet to the
nozzle the stagnation state is given as 0.21 MB&EIC. The throat area is 12.5 tand exit area
is 25 cnf. Estimate the exit Mach number, exit pressurelassiin stagnation pressure for flow
through nozzle. [Anna Univ. Dec’05]

155. A pilot tube kept in a supersonic wind tunnel farenbow shock, ahead of it. The static
pressure upstream of the shock is 16 KPa and #ssyre at the mouth is 70 KPa. Estimate the
Mach number of the tunnel. If the stagnation terapee is 308C, calculate the static temperature
and total pressure upstream and downstream of tube.

156. Starting from the energy equation for flow throwghormal shock obtain the following
relation. [Prandtl-Meyer relation][ilxx ¢, = a*2[ii] My* x My* = 1[Anna Univ. May 2004,
Bharathidasan Univ. Nov’'96, Bharathiyar Univ. Nov’'9%6, MSU Apr'97, Madras Univ. Apr'o98
Apr02 & Apr'03]

157.Prove

[Bharathiyar Univ. Nov'97]
158. Derive the static pressure ration across the shock
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[Anna Univ. Dec’03, MU — Oct'97 & Oct’96]
159.Derive the temperature ratio across the shock.

[MU — Apr'96 & Apr'03]
160.Derive Rankine — Hugoniot equatiqMKU — Apr'96, MSU — Nov'95 & Nov’'96, MU
Oct’'95 & Oct'99]

UNIT-IV JET PROPULSION

PART-A [1 MARK]

161.The principle of jet propulsion is obtainednfrthe application of newton’s which law?
a) newton’s first law b) newton’s second law

c) newton’s third law d) newton’s law of inertia
162.Which of the following is a type of air breatbiengine.

a) ramjet engine b) turbofan engine

c) pulse jet engine d) all of the above
163.The ratio of thrust power to power input of ieegs defined as

a) thermal efficiency b) overall efficiency

c) engine efficiency d) none of the above

164. Which type of compressor is used in turbojet

a) reciprocating compressor b) rotary compressor

c) axial piston compressor d) screw compressor

165. For which of the following engine gear arranget is not necessary
a) turbo fan engine b) turbo prop ergin

c) bothaandb d) none of the above

166. The product of thrust and flight speed givésctv of the following
a) nozzle thrust b) engine power

c) thrust power d) jet power

167. Specific thrust is given by which of the feling formula

a) m/F b) Fxm

c) F/m d) 1/FXM

168. The ratio of fuel consumption rate per unitigh is said to be

a) specific thrust b) thrust

c) thrust specific fuel consumption d) relativeustr
169. Thrust developed per unit weight flow rateagd to be

a) specific thrust b) specific impulse

c) relative thrust d) relative impulse

170. ‘Cj’ in the equation F=mj — su stands for which of the following

a) mass of fuel b) velocity of aircraft

c) velocity of jet d) velocity of fuel ejectirfgom nozzle

171. In ramjet engine the conversion of kineticrggef the entering air into pressure energy is
called

a) ram conversion b) energy conversion

c) ram effect d) pulse effect
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172. Propulsive efficiency is given by the formula
a) propulsive power x power input  b) power inputfprisive power

c) 1/power input x 100 d) none of the above
173. Turbojet engine works on which of the follogicycle

a) otto cycle b) diesel cycle

c) brayton cycle d) dual cycle

174. By-pass ratio is given by the ratio of

a) mass flow rate of cold air to mass flow ratéof air

b) mass flow rate of hot air to mass flow rate @ficair

c) mass flow rate of hot and cold air mixture tattbf cold air

d) none of the above

175. Ramjet engine works on which of the followoygle

a) brayton cycle b) otto cycle

c) diesel cycle d) dual cycle

176. Speed of the air entering the combustion cleasitiould not be higher than which of the
following value of mach number

a)0.1 b) 0.2 )1l d) 10

177. The ratio of flight speed to jet velocity &dto be

a) effective speed b) effective speed ration

c) relative speed d) flight speed

178. Which of the following is not an type of arehthing engine

a) ramjet engine b) turbo prop engine

c) turbo fan d) rocket engine

179. Velocity of air flow at propeller is given blye formula

a) C = %(u+Cj) b) C = %(u x Cj)

c) C=%(u-Cj) dC=(Uu+Cj

180. Which of the following engine is best suited piloted-air-crafts

a) ramjet engine b) turbojet engine

C) pulse jet engine d) turbo prop engine

161 162 163 164 165 166 167 168 169 170

C D B B A C C C B C

171 172 173 174 175 176 177 178 179 180

C B C A A B B D A B
PART-B [2 MARKS]

181. Define propulsive efficiency. [Anna tiv. May 2004, MU, April 2000

It is defined as the ratio of propulsive power] [thrust power to the power output of the
enginen, = Propulsive power / Power output
182. What is thrust [or] drag? [MU, Apr'96]
The force which propels the aircraft towards at gadven speed is called as thrust or
propulsive force. This thrust mainly depends anuélocity of gases at the exit of the nozzle.
183. What are the main parts of Ramjet engine? [Anna Univ. May 2003
The main parts of Ramjet engine are;[i] Supersadiffuser[ii] Subsonic diffuserfiii]
Combustion chamberf[iv] Discharge nozzle
184. What are the various types of air breathing egine?[MU, April 2013 MSU, April 97]
The various propulsive engines are;[i] Ramjet eafii] Pulse jet engineliii] Turbojet engine
[iv] Turboprop engine[v] Turbofan engine
185. Find the ratio of jet speed to flight speed faptimum propulsive efficiency.
[Anna Univ. Dec’2004]
Propulsive efficiency, =
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186. What is turboprop unit? [MU, Oct'97]

Turboprop engine is very similar to turbojet ex&i In this type, a turbine which is used to

drive the compressor and propeller.
187. Define Effective Speed ratio.

The ratio of flight speed to jet velocity is knowas effective speed ratio.

o=Uu/Cj
188. What is thrust augmentation?

To achieve better take-off performance, additidnal is burnt in the tail pipe between the
turbine exhaust section and entrance section ofetktg|aust nozzle. This method of thrust
augmentation increases the jet velocity and is knawafter burning. It is used for fast and easiel
take off.

189. Why ramjet engine does not require a compressand a turbine?
In ramjet engine due to supersonic and subsoiffasdr, the static pressure of air is
increased to ignition pressure. So, there is mal ré compressor and turbine.

PART B [16 MARK QUESTIONS]
190 A turbojet propels an aircraft at a speed of ROGh while taking 3000 kg of air per minute.
The isentropic enthalpy drop in the nozzle is 20k and the nozzle efficiency is 90%. The air-
fuel ratio is 85 and the combustion efficiency B2 The calorific value of the fuel is 42,000
kJ/kg. Calculate:[i] Propulsive power [or] Thrugbwer[ii] Thermal efficiency[iii] Propulsive
efficiency [Anna Univ. Dec’2003, 2004]
191. The flight speed of a turbojet is 800 km/h at D0,0n altitude. The density of air at that
altitude is 0.17 kg/th The drag for the plane is 6.8 kN. The propaséfficiency of the jet is
60%. Calculate the SFC, Air-fuel ratio, Jet vetpcAssume the calorific value of fuel is 45000
kJ/kg and overall efficiency of the turbojet plaad8%. [AU. Dec’2005 &MU, Apr'2013]
192.A ramjet engine operates at M = 1.2 at an altitoid@500m. The diameter of inlet diffuser at
entry is 50cm and the stagnation temperature atnibezle entry is 1500K. The calorific value of
the fuel used is 40 MJ/kg. The properties of tbmbustion gases are same those ofyair 1.4, R
= 287J/kgK. The velocity of the air at the diffusxit is negligible, calculate: [i] The efficienof
the ideal cyclelii] Flight speed.[iii] Air flow r&t[iv] Diffuser pressure ratio[v] Fuel air ratio]vi
Nozzle jet Mach number. Apna Univ. Dec’2004]
193. Explain with neat sketches the principle of ogeratof [i] Turbofan engine, [ii] Turbojet
engine. [Anna Univ. May 2004
194.Compare the constructional features and operatnprmance of
turboprop and turbojet engines [Anna Univ. Dec’2003]
[Anna Univ. May 2005]
195.Explain the construction and operation of solidgailant rocket engine.

Also name any four solid propellants. [Anna Univ. Dec’ 2003]
196. With the help of neat sketches explain any twaragements used for fuel feeding in liquid
propellant rocket systems. [Anna Univ. Dec’ 2003]

52



Dr.N.N.C.E YEABEM: IlI/VI SY&QB

UNIT-V SPACE PROPULSION

PART A [1 MARK QUESTIONS]

197.The main difference between rocket propulsimhjat propulsion is

a) the former need more fuel to start

b) for combustion, oxygen is taken form the atmespHor the latter propulsion

c) for the former propulsion, oxygen is taken frira atmosphere for combustion

d) none of the above

198. If the fuel and oxidized are different frontleather in its chemical nature, then the propéllan
is called

a) monopropellant b) homopropellant

c) heterogenous propellant d) bipropellant

199. Mostly used fuel with liquid oxygen oxidizer i

a) alcohol b) methane

c) aniline d) ethane

200. The best oxidizer used with aniline fuel is

a) liquid oxygen b) white fuming nitric acid

c¢) hydrogen peloxide d) red fuming nitric acid

201. Which of the following is the basic processocombustion

a) injection b) atomization

C) mixing d) all of the above

202. Which of the following engine is difficult &iop in the mid-way

a) ramjet engine b) turbojet engine

c) solid propellant engine d) liquid propellangene

203. Thrust developed per unit weight flow ratehef propellant is known are
a) thrust b) specific thrust

c) specific impulse d) relative impulse

204. Specific propellant consumption is given by fibrmula

a) Wy/F b) F/W, c) FxWe d) none of the above

205. Expansion of IWR is

a) intense weight ration b) inertia weight ration

c) impulse to weight ratio d) none of the above

206. Expansion of JATO is

a) jet assisted take off b) jet applied take off

C) jet accelerated take off d) none of the above

207. The ratio of propellant flow to throat foreegiven by

a) specific impulse b) characteristic velocity

c) flow coefficient d) weight flow coefficient

208. Which of the following is classification ofaket engine based on source of energy
a) nuclear rocket engine b) electrical rockejiea
c) chemical rocket engine d) all the above

209. The ratio of power output of engine to inpoiver through fuel

a) thrust coefficient b) propulsive efficiency

c) thermal efficiency d) thrust

210. A liquid propellant which contains both fueldeoxidizer in a single chemical is called as
a) heteropropellant b) monopropellant

c) bipropellant d) homopropellant

211. Propulsive efficiency is also known as
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a) thermal efficiency b) relative efficiency
c) overall efficiency d) none of the above
212. Characteristic velocity is given by the foranul

a) Cj/Cf b) CjxCf c) Cf/Cj d) 1/CixCj

213. It is difficult to build large solar poweredckets because

a) large surface area is required to capture solargy

b) cost is high

c) thrust produced is less

d) none of the above

214. In which propellants plastics, polymers andCRPare used as fuels

a) heterogeneous propellant b) monopropellant
c) bipropellant d) both b and ¢
215. Which of the following is used as homogenaupellant
a) nitroglyceline b) mitrocellulose
c) bothaandb d) none of the above
216. In which of the following engine decreasespéed is not possible
a) ramjet engine b) liquid propellant engine
c) solid propellant engine d) none of the above
197 198 199 200 201 202 203 204 205 206
C D B D D C C A C A
207 208 209 210 211 212 213 214 215 216
C D C B D A A A C c
PART-B [2 MARKS]
217. Differentiate Jet propulsion and Rocket propwuion. [or] Differentiate Air breathing
engine and Rocket engine. [Anna Univ. Apr'2
Jet Propulsion Rocket Propulsion
1. Oxygen required for combustigrOxygen is filled in a tank in the rocket
purpose is taken from theengine itself and used for combustion
atmosphere. purpose.
2. Altitude limitation. No altitude limitation.
3. Flight speed always less than |dtlight speed can be greater than jet velodity.
velocity.
4. Reasonable efficiency. Low efficiency except at extremely high
flight speed.
5. Thrust decreases with altitude. Thrust improves slightly with altitude.
218. What is monopropellant? Give one example fot. [Anna Univ. May 2004]

A liquid propellant which contains both the faeld oxidizer in a single chemical is known
as a monopropellant. It is stable at normal antbaamditions and liberates thermo-chemical
energy on heating.

219. Classify the rocket engines based on sourceenfergy employed[AU. May 2004]

On the basis of source of energy employed, roekgine can be classified as;[i] Chemical
rocket engineslii] Solar rocket enginesJiii] Nuadleacket engines[iv] Electrical rocket engines.
220. What is specific impulse of a rocket? [MU, Apr'2003]

The thrust developed per unit weight flow ratetioé propellant is known as specific
impulse.tp=F / W,

221. What is bipropellant? [AU. Dec 2010]
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If the fuel and oxidizer are different from eaother in its chemical nature, then the
propellant is called bipropellant.
Example: Liquid oxygen — gasoline; hydrogen perexichydrazine

222. Define thrust.
The force which propels the rocket forward ateey speed is known as thrust.

223. Define specific propellant consumption.
The propellant consumption rate per unit thrust known as specific propellant
consumption.
SPC = Wp/F

224. Define propulsive efficiency.
It is defined as the ratio of propulsive powethe power output of the engine.
np = Propulsive power/Power output of the engine

225. Define thermal efficiency.
It is defined as the ratio of power output of émgine to the input power through fuel.
Ht = Power output of the engine/Power input to thgiee.

PART B [16 MARK QUESTIONS]

226.The rocket nozzle has a throat has a throat dré8 onf and combustor pressure of 25 bar. If
the specific impulse is 127.42 sec. and the ratéoof of propellant is 44.145 N/s, determine the
thrust coefficient, propellant weight flow coeffeit, specific propellant consumption and
characteristic velocity. [Anna univ. May 2004]

227. Calculate the thrust, specific impulse, propwdse¥ficiency, thermal and overall efficiencies of
a rocket engine from the following data;Effectiet yelocity = 1250 m/s,Flight to jet speed ratio
0.8,0xidizer flow rate= 3.5 kg/s,Fuel flow rate 1=kg/s,Heat if reaction of exhaust gases = 250(
kJ/kg [Anna Univ. Dec’2005]

228.The specific impulse of a rocket is 125 s andfline rate of propellant is 44 kg/s. The nozzle
throat area is 18 cm2 and the pressure in the cstoibis 25 bar. Determine the thrust coefficient,
propellant flow coefficient, specific propellantrumption and characteristic velocity.
229.Explain the construction and operation of solidg&llant rocket engine. Also name any four
solid propellantsfAnna Univ. Dec’2003]

230.With the help of neat sketches explain any twaragements used for fuel feeding in liquid
propellant rocket systemgAnna Univ. Dec’2003]

231.List the main components of liquid propellantkecengine[Anna Univ. May’'2004]
232.Compare solid and liquid propelled rocket systeiso explain how a solid propellant rocket
engine works[Anna Univ. Apr'2003]

233.What are the desirable characteristics of liqumpptlants? Name few liquid propellants used
in rocket propulsionPAnna Univ. Apr'2013

SUBJECT CODE: ME2352
SUBJECT NAME: DESIGN OF TRANSMISSION SYSTEMS

UNIT -I DESIGN OF TRANSMISSION SYSTEMS FOR FLEXIBLE ELEMENTS

PART A 1 MARK
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1. The design stress for a component subjected to aropletely reversible load, is found
by applying the factor of safety to
A) Ultimate strength b) endurance strength
c) Yield strength d) fatigue strength
2. Short time fatigue life testing is done by using
a) Soderberg’s equation b) Basquin’s equation

c) Miner’s equation d) Gerber’s equation
3. Endurance strength is found at
a) 10° cycles of reversals BP° cycles of reversals

c) 10° cycles of reversals dp’ cycles of reversals
4. For a material with S, = 1400 MPa the endurance limit is
a) 0.95, b) 0.5S,
C) 0.65S, d) 0.8S,
5. It is possible to get the complete picture of variale stresses by referring to
a) S — N diagram b) Goaah’s diagram
c) Soderberg’s diagram ) Gerber’s diagram
6. Improvement of fatigue strength using pre- stressig is done for
a) Ductile materials
a) Parts subjected to undirectional variable stress
b) Parts subjected to completely reversible stress
C) Parts subjected to variable load
7. Loading a component such that the variable stressiless than endurance limit for
sometime is termed as
a) prestressing b) training
c) underloading d) low cycle fatigue
8. Endurance correction factor for shear load is
a) 0.5 b) 0.6 c) 0.7 d) 0.85

9. Shaft A has a diameter double the diameter of shafB of the same material and

transmits 80kW. Assuming both shafts rotate at thesame speed the power transmitted by B
a) the same as that of A b) 40kw GRW  d) 20kw

10.  Design of power transmission shafting is based on

a) Maximum shear stress theory of failure  Sb)Venant theory

¢) Rankine’s theory d) Heigh’s theory
11. A cantilever is likely to fail due to excessive Bss in
a) single shear b) torsional shear
C) tension d) compression
12. Increase in factor of safety causes decrease in
a) cost b)size ¢) induced stress d) strength of machine member

13. A bar of length L meters hanging weighing W N/m carries a load oP Newton at the
free end. The tensile force at a distancd meters from of the bar in Newton is

ap  b{P+w (L-d)} cofP+w (L+d)} dYP+Wd )
14.  The area under stress-strain curve represents
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a) material hardness b) breaking strength

c) energy required to cause the failure d) none of the above

15.  Which of the following is dimensionless?

a) Young’s modulus  b) stress stain d) deformation

16. A shaft of 60 mm diameter is capable of transmittig 30 kW at 300 r.p.m. To transmit
45 kW at 200 r.p.m the diameter of shaft of same nterial should be

a) 60 mm b) 80 mm c¢) 75 mm d) 100 mm

17. A tension member of 40 mm diameter is to be repladeby a square bar of the same
material side of square will be

a) 40 mm b) 36 mm ¢) 60 mm d) 25 mm

18. Itis advisable to use a rectangular key of widththickness ratio

a) less than one b) more than one

C) one d) nai¢he above

19. A small value of permissible stress is used for thaolts of a flange coupling due to
a) combined loading b) initial tightening

C) stress concentration d) none of the above

20. In the bushed pin type of flexible coupling, the dimeter to length ratio of the pin
should be

a) as small as possible b) as large as possible
c) nearly equal to one d) none of the above
ANSWERS

123/ 4|5/ 6| 71 8 9 1011|12|13|14|15|16|17|18|19]|20
bicic|b/b|b|b|bjc|a|c|c| b c|l cl a h bb]|c

PART B 2 MARKS
21.  What are the materials used for belt drives?

a. leather b. Fabric and cotton c. Rubber d.tBa&a Nylon

22.  What are the losses in belt drives? [AU,DEC- 05]

a. Slip and creep of the belt on the pulleys

b. Windage to the movement of belt and pulleys
C. Bending of the belt over the pulleys

d. Friction in the bearings of pulley

23.  What is crowing of pulley?[AU, MAY- 05]
The pulley rims are tapered slightly towards thgesd This slight convexity is known as crowing

of pulley.
24.  What are the materials used for pulleys?
a. Cast iron b. fabricated steel c. compressed papgoad

25.  How can you specify V-belt?

V-belts are designed by its type and nominal inteadgth.

26.  Distinguish regular lay and long lay ropes

Regular lay: In these ropes, the strands are taviste a rope in the opposite direction to thathaf
wires in the strands.
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Long lay: In these ropes, the direction of twisttleé wires in the stand is the same as that of the
stands in the rope.
27. List out the various stresses induced in the v ropes [AU MAY-13]

a. Direct stress due to the weight of the load toifbed and weight of the rope
b. Bending stress when the rope passes over the sheave
C. Stress due to acceleration

d. Stress during starting stopping.

28.Give any three applications of chain drives

a. In transportation industry

b. Agricultural machinery

c. metal and wood working machines

29.Why tight side of the belt should be at the bottonside of the pulleys?[AU MAY-10]

Because the driving pulley pulls the belt from baottside and delivers it to the upper side. So it is
obvious that the bottom side of the belt is tight.

30. Distinguish between bush chain and roller chaipAU MAY-10]

The bushed chains are similar in design exceptttiegthave no rollers.

The roller chains consist of two rows of outer amger plates. The chain rollers mounted on the
bushings roll over the sprocket teeth.

PART C 16 MARKS

31. Design a V-belt drive to the following specifetions:

Power to be transmitted =7.5KW, Speed of driving whel = 1440rpm,Speed of drive wheel =
400rpm,Diameter of driving wheel = 300mm,Centre dimnce = 1000mm,Service = 16hrs/day
(AU MAY 06)

32. Design a wire rope for a elevator in a buildinggOm high and for a total load of 20kN. The
speed of the elevator is 4m/sec and the full speisdreached in 10secs. (AU May 12)

33. A truck equipped with a 9.5kW engine used a rt#r chain as the final drive to the rear
axle. The driving sprocket runs at 900rpm and theadriven sprocket at 400 rpm with a centre
distance of approximately 600mm. Select the rollechain (Au may 07)

34. A 12.7mm pitch silent chain operating under staly load conditions, transmits 30kW from
an electric motor to a centrifuge. Design the sifg chain. (AU May 12)

35. A centrifugal pump running at 340rpm is to be diven by a 100kW motor running at
1440rpm. The drive is to work for at least 20hrs wery day. The centre distance between the
motor shaft and the pump shaft is 1200mm. Suggeatsuitable multiple V-belt drive for this
application. Also calculate the actual belt tensiws and stress induced. [AU MAY-10]

UNIT — Il SPUR GEARS AND PARALLEL AXIS HELI CAL GEARS

PART A 1 MARK
36.  Bolts of a split muff coupling are designed for

a) shearing b) tension

c) combined tension and shear d) none of the above

37.  For a square key width = 0.25 times the diameter fhaft, the weakening effect reduces
the strength of the shaft to
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a) 80% b) 67.5% c) 70% d) 50%

38. Muffis designed as a

a) thin cylinder b) thick cylinder

¢) hollow shaft d) none of the above

39. It is desirable to increase the diameter of the pinn a bushed pin type of flexible
coupling for

a) higher stresses due to shear
b) keeping the magnitude of b.m. small by redu¢hegunsupported length of pin.

c) fitting the pin in the bush d) reducing thelss of flange
40. Rubber bush is used in flexible coupling to
a) avoid wear of the pin b) allow proper fixatiof the pin

c) allow small misalignment of the shaft d) avtadure of C.I. flanges
41. In a squared and ground helical spring the effectig number of turns is increased by
a) one b) two c) 1.5 d) nill
42.  Frequency of the fluctuating load on a helical com@ssion spring should be
a) less than natural frequency of vibration
b) 20 times the natural frequency of vibration
c) slightly greater than the natural frequency
d) Twenty times less than the natural frequencyilmfation
43.  Two concentric springs with stiffness equal to 100/mm and 80 N/mm respectively
when subjected to a load of 900 N will deflect by

a) 9 mm b) 11.25 mm c) 5 mm d) 31.5 mm

44,  Stiffness of a the spring can be increased by

a) increasing the number of turns b) increasing the free length

c) decreasing the number of turns d)ekesing the spring wire diameter

45.  The stress induced in an extra full length leaf irtase of a prestressed leaf spring is
a) 1.5 times that in graduated leaves b) elguidat in graduated leaves

c) dependent on the ratio of the number of extilddngth and graduated leaves

d) none of the above

46. In a four stroke I.C. engine completing 3000 r.p.mthe natural frequency of vibration
of the exhaust valve spring should be

a) 1200 Hertz b) 1000 Hertz c) 600 Hertz d) H2otz
47. Initial gap between two turns of a close coiled heal tension spring should be
a) 0.5 mm b) based on the maximum deflection ¢) 1 mm d) zero

48. A spring with 25 active coils cannot be accommodatewith in a given space. Hence 5
coils of the spring are cut. The stiffness of theaw spring will be

a) the same b) 1.25 times the originahgpr
c) 0.8 times the original spring d) nafiehe above

49. The type of stress induced in a close soiled helicansion spring is

a) tensile b) torsional shear C) compressive derad the above
50. Wahl suggested the correction in the stress factdo account for

a) the additional transverse shear stress b) stoesentration

c) fatigue stress d) none of the above

51.  Springs with rectangular or square cross section & used for
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a) higher stiffness b) larger volume c) large length  d) none of the above
52. The ratio of the stress induced in extra full lendt leaves to that in graduated leaves in
a leaf spring is

a2 b) 1.5 c) 1.2 d) none of the above
53. Due to additional of extra full length leaves the dflection of a semi- elliptic springs
a) increases b) decreases c) does aageh d) is doubled

54. The same stress and deflection formulae can be asr both, the semi- elliptic as well

as the cantilever springs if

a) Force and maximum span for both is the same

b) Force on a same semi- elliptic spring is twméhiat on a cantilever spring and the lengt
half

c) The force on a semi- elliptic spring is halftibt on a cantilever spring and the length is deubl
d) The force and length of a semi- elliptic sprarg double to those of a cantilever spring.

55. A spring of stiffness 100 N/mm used in a spring laked safety valve of diameter 20 mm
on a boiler with the pressure inside the boiler egal to 1 Mpa should be initially compressed
by

a) 5 mm b) 3.14 mm C) 2 mm d) ;28

ANSWERS

36|37|38(39|40|4142|43|44145|46|47|48|49|50|51|52|53|54|55

b |b|c|b|jc|b|] d ¢/l c/ b b d b b

PART B 2 MARKS

56. State the law of gearing (Au may 06)

The law of gearing states that for obtaining a tammsvelocity ratio, at any instant of teeth the
common normal at each of contact should always ffassigh a pitch point, situated on the line
joining the centers of rotation of the pair of matigears.

57. Why is pinion made harder than gear?

Because the teeth of pinion undergo more numbeydes than those of gear and hence quicke
weatr.

58. What are the main types of gear tooth failure?

a. Tooth breakage

b. Tooth wear: i. Abrasion ii. Pitting iii. Seizure

59. Why is a gear tooth subjected to dynamic loadg?

In a gear tooth, dynamic loads are due to thewiofig reasons:

a. Inaccuracies of tooth spacing

b. Elasticity of parts

C. Deflection of teeth under load

d. Dynamic unbalance of rotation masses.

60. What is virtual number of teeth in helical geas?may -07

The number of teeth on the virtual spur gear inrtbemal plane is known as virtual number of
teeth.

61. What are the spiral gears? Why hands of helixra used?

A pair of crossed helical gears is known as sgears.
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In most applications, the spiral gears have theedaamd.
62. Differentiate double helical and herringbone gars.
When there is groove in between the gears, tthegears are specifically known as tloub
helical gears.
When there is no groove in between the gears,ttieegears is known as  herringbone gears.
63. What are the advantages of helical gears ovegne gears?
Less noisy, stronger than spur gears, can rureatgrspeeds than spur gears.
64. Why dedendum value is more than addendum value?
To provide necessary clearance between the geales mvbshing. In other words, this is to provide
necessary clearance between the gears while meshing
65. Define module. [AU MAY-10]
It is the ratio of the pitch circle diameter to tinember of teeth.

PART C 16 MARKS

66. a pinion of 120 mm pitch diameter, running at ©0rpm transmits 5kW of power to gear
whose pitch diameter is 360mm. For straight tooththe angle of pressure is 20. Determine
the tangential force, the transverse or bending fae on shafts and torques on driving and
driven shafts. [AU MAY-12]

67. Design a spur gear drive required to transmit 8kW at a pinion speed of 800rpm. The
velocity ratio is 3.5:1. The teeth are 20 full dgpp involute with 18 teeth on the pinion. Both
the pinion and gear are made of steel with a maxinm safe static stress of 18-N/mf Assume
medium shock conditions. [AU MAY-10]

68. a compressor running at 300 rpm is driven by 45kW, 1200rpm motor through a 14 1/2
full depth spur gears. The centre distance is 375m The motor pinion is to be of C30 forged
steel hardened and tempered, and the driven gear te be of a cast iron. Assuming medium
shock condition, design the gear drive completely.

69. In a spur gear drive for a stone crusher, theanrs are made of C40 steel. The pinion is
transmitting 30kW at 1200rpm. The gear ratio is 3. Gear is to work 8hrs/day. Six days a
week and for 3 years. Design the drive. [AU MAY-1P

70. Design a helical gear to transmit 15kW at 140Ppm to the following specification speed
reduction is 3. Pressure angle is 20°. Helix angls 15°, the material of both the gears is C45
steel. Allowance static stress 180N/nfmsurface endurance limit 800N/mriyoung’s modulus
of material = 2x1FN/mm?.

UNIT - Il BEVEL, WORM AND CROSS HELICAL GEARS

PART A 1 MARK

71.  The coefficient of friction in rolling contact bearing is

a)0.1 b) 0.0001 c) 0.0018 d) 0.005

72.  The diameter of shaft for which 6207 bearing is ugkis

a) 70 mm b) 7 mm c) 0.7 mm d) 35 mm

73.  If the dynamic capacity of 6205 bearing is 10.8 klthe same for 6305 bearing must be
a) 8 kN b) 10 kN c) 16.2 kN d) 5 kN

74.  Life of the ball bearing is halved if the loadP is changed to
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a) 2P b) 0.5P c) 1.1P d) 1.26P

75.  Combination of radial and thrust load is taken by

a) deep groove type ball bearing b) needle bgarin

¢) cylindrical roller bearing d) spherical rolleearing
76.  The ratio of average life and rating life of the bd bearing is
a)3 b) 5 c)4 d) 2.5

77.  Type of the failure which occurs in ball bearing is

a) shear b) fatigue c) bending d) crushing
78.  Race rotation factor for outer race rotation is

a) 1.00 b) 2.00 c)1l5 d) 1.2

79. Life of the roller bearing is given in million number of cycles by

o] ofE) iR Ol

80.  Striebeck equation defines

a) life of R.B.C. b) static capacity of R.B.C.
c) dynamic load capacity of R.B.C d) none of thewab

81. Preloaded rolling contact bearing are used for

a) heavy radial load b) precision machine bearing
c) small axial space d) limited radial space

82. Cage is not required in

a) taper roller bearing b) needle roller bearing

c) spherical roller bearing d) thrust bearings

83. Load rating of 620 bearing is 22.5 kN. The life ofhe bearing should be27x10 °® cycles;

the equivalent load on the bearing must be
a) 9 kN b) 5 kN c) 7.5 kN d) 12 kN
84. Guest's theory of failure is applicable for wheh of the following type of materials

a) brittle  b.) ductile c.) elastic d.) plastic
85. Rankine's theory of failure is failure is applcable for which of the follwing type of
materials

a.) brittle b.) ductile c.) elastic d.) plastic
86. The fatique life of a part can be improved by

a.) electroplating b.) polishing ccpating d.) shotpeening
87.Stress concentration is static loading is moresgous in

a.) ductile materials b.) brittle materialg equally serious in both cases d.) dependstlwer
factors.
88. Stress concentration in cyclic loading is morgerious in

a.) ductile materials b.) brittle materiats) equally serious in both cases d.) dependstiver
factors
89. The shock absorbing capacity of a bolt can badreased by

a.) tightening it properly b.) increasisigank diameter c.) grinding the shank d.)gsin
washer.
90. Which of the following key transmits power thraugh frictional resistance only?

a.) saddle key b.) kennedy key c.) bketh d.) tangent key
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PART B 2 MARKS
91. Under what situation, bevel gears are used?[AWOV-07]
Bevel gears are used to transmit power betweennigosecting shafts.
92. What are the advantages of spiral bevel gearser straight bevel gears?
Spiral bevel gears are smoother in action and guiban straight bevel gears.
93. What is the difference between an angular geand a miter gear? [AU MAY-13]
When the bevel gears connect two shafts whoseiatersect at an angle other than a right angle.
then they are known as angular bevel gears.
When equal bevel gears connect two shafts whoseiatersect at right angle, then they are known
as miter gears.

94. Why is the efficiency of worm gear drive compatively low?
The efficiency of worm gear drive is lower becaospower loss due to friction caused by sliding.
95. What are the forces acting on a bevel gear?[AWJAY-09]

a. Tangential force
b. Axial force
C. Radial force

96. Under what situation, worm gears are used? [ABIOV-08]

The worm gears are used to transmit power betweembn-intersecting non-parallel shafts and
for high speed ratios as high as 300:1

97. How can you specify a pair of worm gear?

A pair of worm gear are specified as:(z1/z2/g/mx)

Z1 = number of starts on the worm

Z2 = number of teeth on the worm wheel

g=diameter factor

mx= axial module.

98. Differentiate self-locking and over running wom drives.

The drive is called self-locking, if u>=casiny

The drive is called overrunning, if p<gosny

99. What is a crown gear? [AU MAY-10]

A bevel gear having a pitch angle of 90 degreeapthne for its path surface is known as a crown
gear.

100. What kind of contact occurred between worm anavheel?

Meshing of wheel teeth and worm wheel occur wiitliisgy action.

PART C 16 MARKS

101. Design a pair of bevel gear to transmit 10kWtaa pinion speed of 1440rpm required
transmission ratio is 4. Material for gears is 15NR Cr 1Mo 15/steel. The tooth profiles of the
gears are of 20degree composite form. [AU, MAY-12]
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102. Design a straight bevel gear drive between tvahafts at right angles to each other. Speed
of the pinion shaft is 36rpm and the speed of theegr wheel shaft is 120rpm. Pinion is of steel
and wheel of cast iron. Each gear is expected toovk 2hrs/day for 10yrs. The drive transmit
9.37kW.[AU, NOV-07]

103. A pair of worm gears is designed as 1/52/10/8The worm transmits 800w power at
1000rpm and the normal pressure angle is 20degred=ind the coefficient of friction and the
efficiency of the worm gears. Also find the powelost in friction.

104. A hardened steel worm rotates at 1440rpm, antlansmits 12kW to a phosphor bronze
gear. The speed of the worm wheel should be 60(#-93% rpm. Design the worm gear drive
if an efficiency of at least 82% is desired.[AU, MAX-09, AU MAY-13]

105. A steel worm running at 240rpm receives 1.5kVifom its shaft. The speed reduction is
10:1. Design the drive so as to have an efficienof 80%. Also determine the cooling area
required, if the temperature rise is restricted to 45°celsius. Take overall heat transfer
coefficient as 10w/mic. [AU, MAY-12]

UNIT — IV DESIGN OF GEAR BOXES
PART A 1 MARK
106. Which of the following key is under compressiorather than in being shear when under
load?
a. saddle b. feather c. barth d. kennedy
107. Tangent key transmits force in
a. one direction only b. two directions c.tbohe and two directions
d. none of the above.
108. The key will fail in which of the following manner
a. shearing b. crushing c. both crushimdyshearing d. none of the above.
109. Shaft is subjected to which of the followingtresses
a. bending b. torsional c. both bending tmsional d. none of these
110. Feather keys are generally
a. tight in shaft and loose in bub b. lomsshaft and tight in hub
c. tight in both shaft and hub d. las both shaft and hub
111. Inthe assembly of pulley, key and shaft
a. pulley is made the strongest b. keyasle the weakest
c. key is made the strongest d. allthinee are designed for equal strength
112. during shearing failure of the key, the areander shear is
a. length b. width c. both length and widthlength and thickness
113. A cicular shaft can transmit a torque of 5 kNm. If the torque is reduced to 4kN-m,then
the maximum value of bending moment that can be apigd to the shatft is
a. 1kN-m b. 2kN-m c. 3kN-m d. 4kN-m
114. A shaft is subjected to fluctuating loads fowhich the normal torque and bending
moment are 1000N-m and 500N-m respectively. If theombined shock and fatigue factor for
bending is 1.5 and combined shock and fatigue fagtdor torsion is 2, then the equivalent
fusing moment for the shaft is
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a. 2000N-m b. 2050N-m c. 2100N-m d.5M3n
115. The design calculations for members subjected fluctuating loads with the same factor
of safety yield the most conservative estimates whesing

a. gerber relation b. soderberg retatio

c. goodman relation d. none of these
116. A transmission shaft subjected to bending loadmust be designed on the basis of

a. maximum normal stress theory b. maxinshemar stress theory

c. maximum normal stress and maximum sheasstheories

d. fatigue strength
117.The piston rod of a steam engine is 50mm in dend 600mm long. The distance of the
piston is 400mm and the maximum steam pressure iSSN/mm2. The young's
modulus for the material of the piston rod is 210l/mm2.Maximum load acting on  the
piston due to steam will be

a. 113.11kN b. 114.25kN c. 125kNd. 214.15kN
118. Compression of the piston will be

a. 0.155mm b. 0.165mm c. 0.175mm .BBMm
119.A wrought iron bar 50mm in diameter and 2.5mmadng transmits a shock energy of 100N-
m,take E = 200GN/m2,Maximum instantaneous stress ivbe

a. 87.6N/mm2 b. 89.6N/mm2 c. 90.3N/mmd. 92.3N/mm?2
120. Elongation will be

a.1.11mm b. 1.12mm c. 1.13mm d. 1.14mm
121. A steel shaft 35mm in dia and 1.2m long hefltyidly at one end has hand wheel 500mm
in dia keyed to the other end. The modulus of rigly of steel is 80GPa. The load applied
tangent to the rim of wheel produces a torsional sfar of 60MPa will be

a. 2010N b. 2020 c. 2030N d. 2000N
122. Number of degrees with which the wheel wilutn when calculated load applied is

a. 0.03degree b. 0.04degree c. 0.05degre@ 06degree
123. A machine component is subjected to a flesal stress which fluctuated between
+300MN/mm2 and -150MN/mm2. Take yield strength = .85 ultimate strength. Endurance
strength = 0.5 ultimate strength, and f.o.s = 5,thevalue of minimum ultimate strength
according ot Gerber relation will be

a. 921.6MPa b. 924.35MPa c. 932.9MPa78.AMPa
124. The value of minimum ultimate strength accorohg to modified goodman relation will be

a. 100MPa b. 1025MPa c. 1050MPa d. 107&MP
125. A hydraulic press exerts a total load of.BMN. This load is carried by two steel
rods,supporting the upper head of the press. The ate stress is 85MPa and
E=210kN/mm2,diameter of rod will be

a. 160mm b. 161mm c. 162mm d. 165mm
ANSWERS
106| 107|108 | 109| 110| 111 | 112|113} 114|115
b a c c a b c c d b
116|117|118| 119| 120|121 | 122| 123| 124| 125
a a b c c b c b c c
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PART B 2 MARKS

126.What situation demand use of gear boxes?

Gear boxes are required wherever the variable Epspkeds is necessary.

127.Write any two required of a speed gear box?

Gear box should provide the designed series otispspeed.

Gear box should transmit the required amount ofgydw the spindle.

128.List any two methods used for changing speedsgear boxes.

a. sliding mesh gearbox

b. constant mesh gear box

129.What are preferred numbers?[AU, MAY-06]

Preferred numbers are the conventionally roundésgadfies derived from geometric series. There
are five basic series, denoted as R5,R10,R20,RdR 8Qseries.

130.What is step ratio? [AU, MAY-10]

When the spindle speeds are arranged in geometgrgssion, then the ration between the two
adjacent speeds is known as step ratio.

131.What does the ray diagram of gear box indicat@fAU, May- 06]

The ray diagram is a graphical representation efdifive arrangement in general form. It serves tc
determine the specific values of all the transroissatios and speeds of all the shafts in the drive
132.What is kinematic arrangement as applied to gedooxes?

The kinematic layout shows the arrangement of geassgear box. It also provides information
like number of speeds available at each spindlel@mdumber of stages used.

133.What is speed reducer?

Speed reducer is a gear mechanism with a congpaeidsratio, to reduce the angular speed of
output shaft as compared with that of input shatft.

134.State any three basic rules to be followed whkidesigning a gear box.

a. The transmission ratio (i) in a gear box by ¥4 <<=

b. For stable operation, the speed ratio of any ss&gmild not be greater than 8 that is
Nma>/Nmin <8.

C. In all stages except in the first stag@af¥Ninpu Nmin.

135. What is the function of spacers in a gear bo}®U, MAY-07]

The function of spacers is to provide the necesd@tgnce between the gears and the bearings.

PART C 16 MARKS

136. A gear box is to be designed to provide 12 quit speeds ranging from 160 to 2000rpm.
The input speed of motor is 1600rpm. Choosing aatdard speed ratio, construct the speed
diagram and the kinematic arrangement. [AU, MAY-12]

137. Construct the speed diagram and the kinematiarrangement for an 18 speed gear box
for following data:Motor speed = 1440rpm, min.outpu speed = 16rpm, max.output
speed = 800rpm, arrangement = 2x3x3.[AU,NOV-08]

138. A 14 speed gear box is required to furnish optit speeds in the range of 125 rpm to
2500rpm. Draw the speed diagram and the kinematiarrangement.
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139. Design a 12 speed gear box for an all geareddalstock of a lathe. Max and min. speeds
are 600rpm and 25rpm respectively. The drive is im a electric motor giving 2.25kw at
1440rpm. [AU, MAY-12]

140. Design a gear drive to give 18speeds for arsgie of a milling machine. The drive is from
a electric motor of 3.75kw at 1440rpm. Max. and nm. speeds of the spindle are to be around
650 and 35rpm respectively.[AU,NOV-07]

UNIT -V DESIGN OF CAM, CLUTCHES AND BRAKES

PART A 1 MARK
141. The extension in each rod in a length of 2.5will be

a.1lmm b. 1.012mm c. 2.012mm d. 1.251mm
142. A solid shaft is to transmit 20kW at 200rpm The ultimate shear stress for the steel
may be taken as 350MPa and a f.o0.s as 8.Diameterap$olid shaft will be

a. 45mm b. 46mm c. 48mm d. 50mm
143. If a hollow shaft is to be needed in place die solid shaft when the ratio of inside to
outside dia is 0.5, then outer dia will be

a. 46mm b. 47mm c. 48mm d. 48.6mm
144. A cylindrical shaft is subjected tpo an alterating stress of 100MPa. Fatigue strength of
sustain 1000cycles is 490 MPa. If the corrected @urance strength is 70MPa, estimated shaft
life will be

a. 1071cycles b. 15000cycles c. 28191ésyd. 928643cycles
145. A steel bar of 40mmx40mm square cross secti®subjected to an axial compressive
load of 200kN.If the length of the bar is 2m and E2Z00GPa, the elongation of the bar will be

a. 1.25mm b. 2.70mm c. 4.05mm 5.d0mm
146. A solid circular shaft of diameter 100mm isuhjected to an axial stress of 50MPa. It is
further subjected to a torque of 10 kN-m. The maxnum principal stress experienced on the
shatft is closest to

a.41Ma b. 82MPa c. 164MPa d. 204MPa
147. If the principal stresses in a plane stressgblem are stress one is 100MPa and stress
two is 40MPa the magnitude of the maximum shear s#iss will be

a.176.2 b.196 c.481 d. 981
148. A rod of length L and diameter D is subjectedb a tensile load P. Which of the following
is sufficient to calculate the resulting change idiameter?

a. Young's modulus b. shear modulus c.spois ratio d. both young's modulus and shea
modulus
149. An axial residual compressive stress due toraanufacturing process is present on the
outer surface of a rotating shaft subjected to bendg. Under a given bending load, the
fatigue life of the shaft in the presence of the sdual compressive stress is

a. decreased b. increased oredsed, depending on the external bending load
neither decreased nor increased d. increased
150. A solid circular shaft of dia 100mm is subjged to an axial stress of 50MPa. It is further
subjected to a torque of 10KNm. The max. principabktress experienced on the shaft is closest
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to

a. 41MPa b. 82MPa c. 164MPa d. 204MPa
151. The temporary joints between the two metal ptas is

a. butt welding b. bolt and nut c. MIGTdG
152. The permanent joints between the two metal gles is

a. bolt and nut b. welding c. hardeningedipering
153. Square thread bolts are mostly used in

a. screw jack b. vices c. lead screw @grdransmission devices
154. Hookes law holds good up to

a. yield point b. elastic limit c. plastimit d. breaking point
155. The ratio of linear stress to linear straing called

a. modulus of elasticity b. modulus of riggdc. bulk modulus d. poisson's ratio
156. The ratio of the ultimate stress to the desigstress is called

a. FOS b. strain c. elastic limit d. bolkdulus
157. Failure of a material is called fatigue whern fails

a. at the elastic limit b. below the elasitnit c. at the yield point d. below the yigboint
158. Stress concentration factor is defined as thratio of the

a. max. stress to the endurance limit minal stress to the endurance limit

C. max. stress to the nominal stress ohimal stress to the max. stress
159. The neutral axis of a beam is subjected to

a. zero stress b. max. tensile stressag. compressive stress d. max. shear stress
160. The standard length of the shaft is

a.5m b.6m c. 7m d. all of these
161. A slot or recess in a shaft and hub of the pay to accommodate a key is

a. coupling b. key c.flange d. key way
162. To prevent the relative motion between shaénd hub of the pulley is used

a. coupling b. key c.flange d. kegyw
163. The taper on the rectangular sunk keys

a.1in16 b.1in32 c.1in48 d. 160
ANSWERS
141|142 | 143 | 144 | 145| 146| 147 | 148| 149| 150
b c d C a b c d d b
151|152| 153| 154 | 155| 156 | 157 | 158| 159| 160| 161 | 162| 163
b b a b a a d c a d d b a
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164. What is the function of a clutch?

The clutch is a mechanical device which is usecbtinect or disconnect the source of power at the
operator’s will.

165. Name few commonly used friction material.(AUmay- 07,AU MAY-13)

wood, cork, leather, asbestos based friction maer@nd powdered metal friction materials.

166. What is the function of a brake?
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Brake is a mechanical device by means of which anatif a body is retarded for slowing down or
to bring it to rest, by applying artificial fricti@l resistance.
167. Differentiate a brake and a dynamometer
A dynamometer is a brake incorporating a deviaméasure the frictional resistance applied.
168. Give examples for radial and axial brakes.
Radial brake: Band brakes, block brakes, and iatexxpanding rim.
Axial brake: Cone brakes and disc brakes.
169. What are the types of brake linings? [AU, MAY10]
a. Organic linings b. Semi-metallic linings c. Mdi@linings
170. What is a self-locking brake?
When a frictional force is sufficient enough to bpie brake with no external force, then the brake
is said to be self-locking brake.

171. What you meant by self-energizing brake?(AWec- 05, AU MAY-13)
When the moment of applied force and the momethefrictional force are in the same direction,
then frictional force helps in applying the braKéis type of brake is known as a self-energizing
brake.

172. Differentiate a brake and a clutch.[AU, MAYO7]
A clutch connects two moving members of machinegnehs a brake connects a moving member tc
a stationary member.

173. What factors should be considered for the dgn of cams?
A cam may be designed by assuming follower motamd obtaining cam profile, follower motion,
displacement, velocity and acceleration.

PART C 16 MARKS

174. A single plate friction clutch, with both side of the plates being effective, is used to
transmit power at 1440rpm. It has outer and innerradii 80mm and 60mm respectively. The
maximum intensity of pressure is limited to 100000k If the coefficient of friction is 0.3,
find a. total pressure exerted on the plate, and bpower transmitted. [AU, MAY-10, AU
MAY-13]

175.Determine the time required to accelerate a coter shaft of rotation mass 500kg and
radius of gyration 200mm to the full speed of 250mm, from rest through a single clutch of
internal and external radii 125mm and 200mm take p8.3 and the spring force as 600N.
Assume that only one side of clutch is effectiveAl, MAY-12]

176.A multi-disc clutch has three discs on the dring shaft and two on the driven shaft is to
be designed for a machine tool, driven by an eledtr motor of 22kw running at 1440rpm. The
inside diameter of the contact surface is 130mm. HE maximum pressure between the
surfaces is limited t 0.1N/mm. Design the clutch. Take p=0.3,#3, n=2.[AU, NOV-08]

177.A cone clutch with a semi-cone angle of 15degregansmits 10kw at 600rpm. The normal
pressure between the surfaces in contact is not éxceed 1000kN/rh  The width of the friction
surfaces is half of the mean diameter. Assume p2%. Determine i. the outer and inner
diameter of the plate and ii. The axial force to egage the clutch.[JAU, MAY-12]

178. A flywheel of mass 950kg and radius of gyratio 300mm is rotating at 400rpm. It is
brought to rest by means of a brake. The mass ohé¢ brake drum assembly is 4kg. The
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specific heat of cast iron brake is 460j/kg. Assummg that the total heat generated is absorbed
by the brake drum only, calculate the temperature ise. [AU, NOV-07]

179. In a band and block brake, the band is limitedvith 14 blocks, each of which subtends an
angle of other to a pin 150mm from the fulcrum. Finl the force required at the end of the
lever 1m long from the fulcrum to give a torque o4 KN-m. The diameter of the brake drum
is 1m and the co.efficient of friction between thélocks and the drum is 0.25.

SUBJECT CODE: AT1360
SUBJECT NAME: AUTOMOBILE ENGINEERING

UNIT — | VEHICLE STRUCTURE AND ENGINES
Part — A Imarks

1. The ratio between the speed of the camshaft and tlspeed of the crankshatft is
a. 11
b. 1:4
d 1:1/4

2. In the torque converter, oil leaving the turbine ischanged into a helping direction by
curved
a. Pump vanes
b. Stator vanes

3. In the transmission system, the provision of slipgints allows a change in the
a. Angle of drive
b. Length of shaft

4. The function of a torque converter or fluid converer is similar to that of a
a. Gear box
b. Clutch
d. Torsion box

5. In the fluid coupling oil passes from the driving b the
a. Gear
b. Coupling
d. Driven member

6. The purpose of the fluid coupling is to act as a
a. Automatic gear changer
b. Flexible power transmitting coupling

7. In coil spring type of clutch the cover is separai by
a. Removing three screws or nuts
b. Unhooking three retainer springs
d. Detaching three lever springs

8. Pressing down on clutch pedal causes the releasedes to move the pressure plate
away from
a. Friction disc
b. Clutch cover
d. Throw out bearing
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9. The sun gear in the planetary gear system meshestiwihe
a. Pinion cage
b. Ring gear
d. Planet pinions

10.The overdrive is located between the
a. Transmission and the propeller shaft
b. Planetary gears and clutch

11.Synchronizing devices are designed to prevent gealash when shifting into
a. First and second
b. Second and high

12. Clutch noises are usually most noticeable when thengine is
a. Being started
b. Decelerating
c. Accelerating

13. Clutch chattering or grabbing is noticeable
a. At low speed
b. When engaging the clutch
d. During idle

14. Clutch slippage while clutch is engaged is particakly noticeable
a. When starting the engine
b. During acceleration
d. At low speed

15.1n gear systems, speed reduction means torque
a. Stabilization
b. Increase

16. The power train includes the clutch, propeller shaf, differential and ................
a. Steering gear
b. Front axles
d. Transmission

17.The part of the vehicle holds the passengers anddltargo to be transported is known
as
a. Hull
b. Chassis
d. Sedan

18. A double acting shock absorber usually has
a. Unequal pressure acting on either sides’
b. Equal pressure on either side

19. The laminated spring, which is in common uses iof the type
a. full elliptic
b. Semi elliptic
c. Three quarter elliptic

20. With a leaf spring type of suspension, interf@nce between steering and suspension
system can be reduced to minimum when

a. Front end of the spring is pin joined and tla end is shackled

b. Front end of the spring is shackled and rearigpth jointed
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c. Both ends of the springs are pin jointed

ANSWERS
1 2 3 4 5 6 7 8 9 10
b b a a d b a a d b
11 12 13 14 15 16 17 18 19 20
b c d b b d a a b b
Part — B 2marks
1. What is meant by self — propelled vehicle? (Au Mag007)
A vehicle producing power within itself for its goolsion is known as a self-propulsion is
known as a self-propelled vehicle.
2. Give example to self — propelled vehicle?
Scooters, mopeds, cars, lorry, Bus, jeep, tracship, aero planes, helicopters, rockets etc,
3. Mention any four requirements of an automobile.
1. It should develop power by itself.
2. The rate of power development must be easily ctetto
3. There should be an arrangement to transmit the pdexeeloped to the wheels.
4. An arrangement must exist to continue and discaetpower flow to the wheels.
4. What is meant by the term “chassis”? (Au May 2007)
It is the main structure of a vehicle which is usethe complex vehicle except the body. A
vehicle without body is called a chassis.
5. Give any two requirements of good frame.
a) Horizontal forces provided by road irregularities.
b) Upward twisting forces caused by road shocks teigeoa tensional effect.
6. What are the two types of water — cooling

1. Thermo syphon system
2. Pump circulation system

. What is meant by lubrication?

The process of reducing the friction between moyiags is known lubrication.

What is EGR? (Au May 2008) ( AUMAY13)

The formation of excessive nitrogen oxides duedakpcombustion temperature which is
greater than 1956 is known as EGR.

What catalytic converter does?

The catalytic converter the pollutants like HC, @@l NQ into harmless gases. It oxidizes
HC and CO into water and GO

10.What is the term catalytic converter? (Au. April 2005,may2010]

The term catalytic converter covers the stainléssl $ox mounted in the exhaust system.

11. State the basis on which automobiles are clafésd. (AU MAY/JUNE 2012) (AU
MAY/JUNE 2012)

12. What is the type of suspension used in heavytgiurucks? (AU MAY/JUN 2012)
13. What is the important property of lubricating oil? (AU MAY/JUNE 2012)
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Part— C 16 Marks

14. What are the different types of cooling systemd @xplain any two in detail. (AU
MAY/JUNE 2012/NOV /DEC 2011)

15. Explain various accessories of the cooling systéfftJ. May 2007)

16. Explain briefly about Sl engine emission. (AUaW2008)

17. What are catalytic converters? Explain the waglpninciples of 3-way catalytic converter
with chemical reaction. (AU. April 2006,may10] (AMAY/JUNE 2012,NOV /DEC 2011)
18. Explain with neat sketch the various types ofssigand discuss their advantages &
disadvantages. (AU MAY/JUNE 2012)

19. Explain the main forces which oppose the motiba wehicle. (AU MAY/JUNE 2012)
20. Explain the effect of power to weight ratio or ferformance of an automobile (AU
MAY/JUNE 2012)( MAY13)

UNIT — Il ENGINE AUXILIARY SYSTEM
Part — A 1marks

21. In a vehicle with torque tube drive, the rear gspension spring
a. Takes up driving thrust and torque reaction

b. Supports load and takes up end thrust

d. Takes up end thrust and torque reaction

22. The clips placed at intervals along some legbréng to prevent spring leaf separation on
rebound, are called

a. Rebound clips

b. Separation clips

d. Relief clips

23. The device that permits variation in the distane between the spring eyes of a leaf spring
as the spring flexes is called

a. Spring shackle

b. Spring U - bolt

d. Spring leaf

24. Leaf spring for vehicles are nipped to

a. To vary the effective length of the spring

b. To increase the interleaf friction

d. Ensure that all leaves are uniformly stressethduoading

25. On rebound, in the direct acting shock absorbeffluid flows out of the upper part of the
cylinder and also ...........

a. Out of the dust shield

b. Out of the reservoir

d. Into the dust shield

26. The rear end suspension arrangement in which ae end torque is absorbed by the spring
is called the

a. Torque tube drive

b. Hooks drive

d. Hotchkiss drive
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27. The purpose of the shock absorbers is to
a. Strengthen frame
b. Damp spring oscillations

28. X - member of a car frame ensures improved

a. Resistance to side force due to transverse wadl

b. Bending strength of side members

d. Resistance of weaving and torsional strengfroott end of frame

29. The central part of the axle beam is offset dawvards to
a. Give improved resistance to end thrusts durargering

b. Give better bending strength

d. Clear the engine sump and lower vehicle cerftggavity

30. Pick out the one which does not belong to majoritef items i.e; the odd thing
a. Leaf spring suspension

b. Coil spring suspension

d. Air suspension

31. Which of the following factors is not related ¢ the effect of independent front suspension
a. reducing the un sprang masses

b. reducing tyre wear

d. Elimination of gyroscopic couples

32. The main function of the suspension system ig&t described as
a. Reducing the body movement
b. Reducing the accelerations to which the bodyigected

33. Helper springs are usually used

a. In heavy vehicles in suspension system to olat&vo stage spring rate
b. In vehicles to improve the load capacity of @ngion system

d. To stiffen the suspension

34. Parts of the brake system include brake-shoes@
a. Master brake cylinder
b. Engine cylinders

35. In the power steering assembly having four vads, two distribution and two reaction
during neutral, or straight- ahead driving, all four valves are

a. Fully closed

b. Partly open

36. on the coaxial steering gear, the gear housinglubricated
a. From the hydraulic system
b. From the worm housing

37. Turning the adjustment screw to make the overaentre adjustment causes
a. End-wise movement of the ball nut

b. End-wise movement of the Pitman shaft

d. End-wise movement of steering shaft

38. Air resistance to a car at 20 km/hr is R .Theiaresistance at 40 km/hr would be
a. R

b. 2R

c.R2
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39. Which one of the following is not a part of thehassis
a. Wheels

b. Front axle

d. Passenger seats

40. in the linkage type of power steering systemhe piston rod is attached at one end to
a. Atierod
b. A connecting rod

ANSWERS

21 22 23 24 25 26 27 28 29 30
b a a d b d b a d a
31 32 33 34 35 36 37 38 39 40
d a a b b a a o d b
Part— B 2marks

1. What is carburetor? (Au Nov 2006 / NOV/DEC 2011)
The carburetor is a device used for atomizing aqmbyizing the fuel and mixing it with the
air in varying proportions to suit the changing igtiemg conditions of vehicle engines.
2. What is meant by carburetion?
The process of breaking up and mixing the fuel whinair is called carburetion.
3. What are the functions of carburetor? (Au. Nov 200%p
It maintains a small reserve of petrol in the flohamber at a constant head.
It atomizes and vaporizes the fuel.
It prepares a mixture of petrol and air in corg@aportions.
It supplies a fine spray of petrol.
It produces a homogeneous mixture.
It measure and supplies the proper quantity anpgstions of air and fuel under all
conditions of engine operations such as temperatpeed and load.
Mention the different circuits involved in Solex caburetor . (AU. Nov 2007)
1. Float circuit.
2. Starting circuit.
3.
4.

ok wNE

Idle and low speed circuit.
Normal running circuit.
5. Acceleration circuit.
5. State the important units of electronic fuel injecton system.
i) Fuel delivery system
i) Air induction system
iii) Sensors and air flow control system
iv) Electronic control unit
6. What is the function of a car’s generator?
Generator is device which converts mechanical gnietg elections energy. When it is
rotated, it generates electricity by electro meatennduction. It supplies electricity to the
car.

75



Dr.N.N.C.E YEABEM: IlI/VI SY&QB

7. What is the purpose of Cut-out relay?AAU. Nov 2007)
It prevents the reverse flow of current from thédoy to the generator.
8. What are the functions of relays?
i. A voltage regulator to control the generated vatag
il. A current limiter to control the output current.
iii. Output relay to prevent reverse flow of currentirthe battery.
9. What are the different types of ignition system?AU. Nov 2008) (AUMAY 13)
1. Coil ignition system or battery ignition system.
2. Magneto ignition system.
3. Electronic ignition system, and
4. Transistorized ignition system.
10. State the advantage of transistorized ignition sysins.(AU. may 2010)
It increases the life of contact breaker points.
It gives higher ignition voltage.
It gives longer duration of spark.
It has very accurate control of timing.
. Less maintenance.
11. What are the advantages of a common rail direéhjection system? (AU MAY/JUNE
2012)
12. What is meant by turbo charging? (AU MAYJUNE 2012)
13. What are the uses of battery and motor iautomobiles? (NOV/DEC 2011)
Part—C 16 Marks

agrwnE

1. What are the functions of carburet@®® April 2006)

2. Sketch and explain the construction and operati@simple carburetor
(AU MAY2010, NOV/DEC 2011)

3. Explain the principle of operation of a carburaised in two wheelers with a sket¢hu
Nov 200§

4. Describe the working of a carter carburetor witheat sketch.

5. Explain with a sketch the working of an electrofuel injection system (any one typé\.U

April 2005)

Describe the working of a lead acid battery withrieat sketch.

Draw a typical ignition coil and name the pa(tsJ Nov 2006)

Draw the layout of a battery ignition system andhtion the function of each component.

(AU Nov 2005)

9. Explain the following of an injector of a commonil diesel injection systen{AU
MAY/JUNE 2012)

10.What are the types of electronic ignition systemsRescribe any one of them clearly.
(AU MAY/JUNE 2012)

11.Describe with neat sketch the working of a three uhregulator used in automobile.
(NOV/DEC 2011)

© N o

UNIT — lll (TRANSMISSION SYSTEM)
Part — A 1marks
41. As the steering wheel is turned a worm gear ateering shaft causes the end of the..............
To swing toward one side or the other of the car
a. King pin
b. Steering gear
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42. in the linkage type of power steering systemhe swinging end of the pitman arm actuates
a. A spool valve

b. A tie rod

d. An idler lever

43. In the constant control power steering unit thespool valve is moved by
a. A pivot lever
b. A valve rotor

44. In the coaxial power steering unit, the spoolalve
a. Rotates
b. Moves end-wise

45. In the Saginaw rotary valve unit, rotation of he valve spool from the neutral position
results in application of hydraulic oil pressure from the oil pump to one or the other and of
the

a. Pitman arm

b. Connecting rod

d. Disc clutch

46. in the Saginaw in line unit, end-wise movemeumt the valve spool is caused by reaction
between the

a. Worm and ball nut

b. Piston and valve

47. in the Saginaw in line power steering unit, thgalve spool is centered in neutral by
a. Cantering springs

b. Oil pressure

d. Torsion bar

48. Three types of oil pumps used in power steerirgystem are vane, roller and
a. Shoe
b. Slipper

49. The two basic types of power steering systemear
a. Integral and valve
b. Booster and power

50. In the steering gear of the linkage connectin the wheel, steering knuckle, a gear sector,
stud or toothed roller is meshed with

a. A worm

b. A ball bearing

51. The steering gear is a device for converting ¢hrotary motion of the steering wheel into
a. To and fro movement
b. Up and down movement

52. in the steering gear, a gear sector or toothedller is meshed with
a. AWorm

b. A ball bearing

d. Steering wheel

53. The only time the steering wheel requires reptement would be
a. Wheel bearing replacement
b. An accident
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54. As the steering wheel is turned a worm gear dhe steering shaft causes the movement of
the

a. King pin

b. Steering gear

55. The only service that a steering linkage normbl requires is
a. Tie-rod adjustment
b. Lubrication

56. The Pitman arm in the steering gear is linkeda the front wheels through the
a. Worm

b. Steering wheel

d. Steering shaft

57. Toe-in is adjusted by
a. Adding or removing shims
b. changing the effective length of the tie rods

58. The backward tilt of the centre line of the bdljoints from the vertical is called
a. Positive caster

b. Negative caster

d. Negative camber

59. The point at which the centre line of the wheealnd the centre line of the ball joints cross is
called the point of

a. Intersection

b. Departure

60. The inward tilt of the centre line of the balljoints is called

a. Caster

b. Camber

d. Toe-out

ANSWERS

41 42 43 44 45 46 47 48 49 50
b b b a d b d b b a
51 52 53 54 55 56 57 58 59 60
a a b b b d b a a d
Part — B 2marks

61. What is a clutch?Au April 2005, NOV/DEC 2011)
Clutch is a mechanism used to connect or discortheangine from the rest of
transmission elements.
62. What are the functions of clutchAu Nov 2005)
1. To permit engagement or disengagement of a gean wigevehicle is stationary and
the engine is running.
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63.

64.

65.

66.

67.

68.

69.

2. To transmit the engine power to the rear wheelsoshipwithout shocks to the
transmission system while the vehicle is in motion.
3. To permit the engaging of gear when the vehiclevdtacle is in motion without
damaging the gear wheels.
What do you mean by fluid flywheelTAU Nov 2006)
The member which couples the driving member witkieslr member through a media of
fluid is known as fluid coupling.
Define traction effort. (AU April 2007)( AUMAY13)
The torque available on the wheel produces a dyifonce which is parallel to the road
known as tractive effort.
What is the function of synchromesh unit in agar box? (AU April 2005)
To simplify the operations of changing gears withibke occurrence of clashes and their
consequent damage, a synchromesh gearbox is udétenent types of motor vehicles.
What is an overdrive? Where it is exactly locatd?
Overdrive is a device which is used to step upytea ratio in the car. It is mounted in
between transmission and propeller shatft.
What is propeller shaft? Where it is located?AU April 2005)
The propeller shaft is connected between the tresssom shaft called gearbox output
shaft and pinion shaft called input shaft of thigedential at the wheel axle.
The propeller shaft is also called driveline sloaftirive shatft.
What is the function of universal joint in a piopeller shaft?
It is used to connect propeller shaft and geardb@ft and to provide between propeller
shaft and gear box during transmission of rotaryiomo
List down the types of live rear axlegAu Nov 2005)(AUMAY13)
1. Semi-floating
2. Three — quarter floating, and
3. Full —floating.

70. Where planetary transmission is used in autom®lfilev/DEC 2011)
71. What is a transfer case? (MAY/JUNE 2012)
72. What is Hotchkiss driveMAY/JUNE 2012)

Part—C 16 Marks

73 What is meant by clutch? List out the requireragat) Nov 2005)(NOV/DEC 2011)

74 Explain the working of a single plate clutch watdiagran(Au Apr 05,06 )

75 Explain the working principle of fluid fly whee&lith the help of a sketcltAu may 2005)

(MAY/JUNE 2012)

76 What is meant by a fluid coupling and torque aater?

77 What is the difference between a fluid coupling gorque converterfAU April 2005)
78 Explain the sliding mesh gearbox with a suitaidetch.(AU mayl 2005)

79 Explain the operation of a sliding mesh gearbac deduce the gear ratiggu April 2006)
80 Discuss the construction and operation of a emtishesh gear boxAU Nov 05)
81 Draw a neat sketch of a differential with a r&atch.(AU Nov 2005)(MAY/JUNE 2012)
82 Explain the principle and working of a differaaitwith a neat sketcltAU April 2006)
83.Explain the mechanics of Hotchkiss drive and tertwbe drive. (NOV/DEC 2011)

UNIT — IV STEERING BRAKES AND SUSPENSION

Part — A Imarks
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84. Wheel camber helps to

a. enable the driver to feel straight ahead pasitio

b. Reduce the bending stress on the stub axleiaggpk
d. Make it safer for the vehicle to take corners

85. When the top of the king pin is tilted towardghe driver, the phenomenon is known as
a. Negative caster

b. Positive caster

d. Skidding

86. The drawing in of the front wheels in front sdhat the distance between the front ends is
slightly less than that between the back ends is kwn as

a. Toe-out

b. Roll-out

d. Roll-in

87. When the front wheels are not parallel to eacbther and moved further away at the top, it
is termed as

a. Positive camber

b. Negative camber

d. Roll out

88. When the front wheels are closer at the top i termed as
a. Toe-in

b. Toe-out

d. Positive camber

89. Positive caster tends to make the front wheels
a. Toein
b. Toe out

90. The inward tilt of king pin is called
a. Caster

b. Camber

d. Toe-out

91. Tilting of the front wheels away from the vertcal is called
a. Camber

b. Caster

d. Toe-out

92. Caster action on the front wheels of a vehicleill
a. Make it easier to take corners

b. Reduce the load on the king pins

d. Enable the driver to feel straight wheel positio

93. In front end geometry factors that are involvednclude
a. Camber

b. Caster

d. Toe-out

94. Toe-out on turns means that the right wheel ia right hand turn would turn-out or away
from straight ahead

a. More than the left wheel

b. Less than the left wheel
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95. Positive caster will tend to cause the car to
a. Roll out on turns
b. Bank on turns

96. The backward tilt of the king pin from the vertical is called
a. Positive caster

b. Negative caster

d. Negative camber

97. When the point of intersection of the centre e of the wheel and the centre line of the
king pin cross is below the road surface, then thigont wheel will tend to

a. Toe-out

b. Toe-in

98. The point at which the centre line of the wheealnd the centre line of the king pin cross is
called

a. included angle

b. Point of departure

d. Point of included angle

99. The inward tilt of the king pin is called
a. Caster

b. Camber

d. Included angle

100. The tilting of the front wheels away from thevertical is called
a. Camber

b. Caster

d. Toe-out

101. Camber angle plus king pin inclination angles called the
a. Caster

b. Included angle

d. Toe-out

102. Too much toe-in will be noticed by

a. Excessive tyre wear when cornering only
b. Steering wander

d. Light steering

103. The Ackermann steering layout

a. Makes for safer driving

b. Enables the driver to feel ahead position

d. Reduces load on the kingpins and stub axles

ANSWERS

84 85 86 87 88 89 90 91 92 93
d b d a d a d a d a

94 95 96 97 98 99 100 101 102 103
a a a a d d a b d a
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Part — B 2marks

1.

How is power developed in automobiles@®u may 2006)
The power is transferred to rear axle through tlugearbox, propeller shaft and differential
unit.

. Define the following terms.(Au Nov 2005)

a) Wheel center

b) Inset wheel

c) Outset wheel , and

d) Half dual spacing

Classify wheels

1. Disc wheel

2. Wire wheel

3. Split wheel

4. Light alloy wheel

What are the advantages of wire wheel over disc whg

1. Itisin weight

2. It has high strength

3. It provides better cooling of brakes drum

4. Itis very easy to change the wheel.

What are requirements of tyres? ( AUMAY13)

1. The tires should be also to carry the whole ofvislacle.

2. It should absorb the shock loads while runningrenroad.

3. The tires should not skid even on wet roads. Sy, #hould develop uniform wear to
reduce skid.

4. The tires should have be minimum as far as possible

Write down the types of tread patterns in typres. Au may2010]

1. Rib pattern

2. Lug pattern

3. Rib-and-Lug pattern

4. Block pattern

What are cross ply and radial ply tyres?(AU April 2006)

In cross-ply tyres, the piles are placed one dwvermther such that their cords make angle

from 40 to 45 to the tyre axis.

Define tube vulcanizing.

The process of repairing a punctured tube is knasviube vulcanizing.

What is meant by camel block?

Fresh tread material known as ‘Camel Black’ is ptharound the tread and put in

retreading machine and clamped.

10. Classify wheel balancing.

1. Static balance, and
2. Dynamic balance

11. What are the functions of brake linin§fAY/JUNE 2012)
12. What is steering ratio? (MAY/JUNE 2012)
13. What is the purpose of shock absorbe€{NDEC 2011)

Part—-C 16 Marks
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=

What are the different types of wheels? Discuss teative meritfAU Nov 05)
2. What is castor, camber and King pin inclinationhaiégspect to wheel geometr§@J MAY
2010)

3. List down the various components of a steeringesygstAU MAY 2005/ MAY/JUNE 2012,
NOV/DEC 2011)

4. What are the different types of steering gears uset automobile?AU April 2006)
5. Explain the operation of a sliding mesh gearbox @elce the gear ratiqgu April
05,April06)
6. With a neat diagram explain the construction anetajon of a shock absorber. (AU April
2006)
Explain the operation of a telescopic type shododier with a sketch.
What is the advantage of independent suspensid@nsygAV April 2005)
Explain the construction and operation hydraulekiorg system with a sketc{AU Nov 05,
April 06 ,NOV/DEC 2011)
10. What is the difference between dead front axlelaedront axle?
(MAY/JUNE 2012)( AUMAY13)

© o~

UNIT — V ALTERNATE FUELS / POWER PLANTS

Part — A 1marks

81. Caster is defined as the inclination of

a. Front wheel to the vertical

b. The king pin axis in the fore and aft plane

d. The axis of stub axle to the horizontal

82. Toe out on turns

a. Is adjusted by shims

b. Is adjusted by changing the effective lengttheftie rods
83. Weight can be attached to wheel rim to correct

a. Wheel alignment

b. Wheel run out

84. Wheels must be balanced

a. On the car only

b. Either on or off the car

85. When an automobile takes a tum to avoid the siiling and overturning
a. Each wheel will roll independently

b. Front two wheels will have a common centre dyarurning

86. The distance between dual tyres of vehiclestsbe correctly spaced to
a. Ensure proper distribution of load between duaels

b. Reduce over-steering effect

d. Ensure effective braking

87. To equalize tyre weatr, it is suggested that tgs be rotated from one wheel to another
every

a. 80 kms

b. 8000 kms

88. Of the four tyres on a car, the one that weansiost is the

a. Right front tyre

b. Right rear tyre

d. Left rear tyre

89. If a tube of large size than required is insté&d in a tyre then
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a. The tyre will over expand

b. The tyre and tube will not fit the rim

90. For a thorough inspection a tyre should be

a. On the car

b. On the wheel

c: On Airplane

d. Inflated

91. The radius of a pneumatic tyre is

a. The radius of unloaded fully inflated tyre

b. The height of centre of tyre from the ground wites loaded

d. It is fixed radius, based on the dimensiondeftyre

92. In the hydraulic brake system, movement of a pton in the master cylinder produces
hydraulic pressure which causes movement of the

a. Wheel cylinder pistons

b. Brake pedal

93. Movement of the brake pedal forces brake fluidrom the master brake cylinder through
brake lines and into the

a. Brake shoes

b. Wheel cylinders

d. Pedal rod

94. The working fluid normally used in hydraulic brake systems is

a. High speed diesel oil along with alcohol

b. SAE 20 oil with anti-corrosion additives

d. A solution of castor oil in alcohol along witkutralizer

95. In the case of brake linings saturates and bomty materials are used to

a. Facilitate moulding and curing of brake linings

b. To improve the heat dissipating capacity oinlgs

d. To make the lining material impervious to maistand oil and to ensure a steady coefficient of
friction up to 3000 C

96. In the hydraulic brake system, the movementmiston in the master cylinder produces
hydraulic pressure which causes movement of

a. Brake shoe

b. Brake pedal

97. As the load on the vehicle increase it demands

a. Increased braking torque

b. Decreased braking torque

98. The approximate ratio of effort applied Ans : &ort available from servo system is
a.1lAns: 1

b.3Ans: 1

d. 10Ans : 1

99. In a vacuum type servo-assisted brake systengouum is available in........ is made use of
a. Exhaust manifold

b. Combustion chamber

d. Inlet manifold

100. In jeeps we use

a. Mechanical brakes

b. Hydraulic brakes

ANSWERS
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81 82 83 84 85 86 87 88 89 90
d b b b b d b b b d

91 92 93 94 95 96 97 98 99 100
a a b d a a a b d b
Part — B 2marks

101. What are the alternative fuels availablePAU MAY 2006)
Nature Gas, LPG, Biodiesel, Gasohol, Hydrogen, tEtsty, and fuel cells

102. Define volatility.
Volatility indicates a fuel’s ability to vaporizender different temperature and pressures.

103.Define flame speed.
The speed at which a flame front propagates thrauigiel/air mixture can affect engine
performance and emissions.

104. Which gas has the highest ignition temperatufe
Hydrogen has the highest auto-ignition temperaatigout 1,06% .

105. What is the composition of nature gas(Au Nov 2005 , Nov 2007)
Nature is at least 88% methane with the balanaggtd@gher weight hydrocarbons.

106. List out the various forms of nature gas. (WMAY13)
Methane, Ethane, Methanol, Ethanol, Reformulated@xygenated gasoline

107. How is biodiesel prepared?
The majority of biodiesel is made is made from saybor canola oils, out it is also made
from waste stream sources such as used cookingralsimal fats.

108. What does B100 referfAu Nov 2009)
B100 — 100% biodiesel offers the most overall emvinent benefits. Use of B100 may
require engine or fuel system component modificaind can cause operating problems,
especially in cold weather.

109. What is meant Gasohol?Au April 2008) (AUMAY13)
Gasohol is a mixture of one part ethanol (commankywn as grain alcohol or beverage
alcohol0 and nine parts unleaded gasoline.

110. What is meant by a fuel cell and how it works@u April 2006, April 2008)
A fuel cell produces electricity directly from tieaction between hydrogen (derived from a
hydrogen-containing fuel or produced from the etdgsis of water) and oxygen from the
air.

Part—C 16 Marks
111 Describe various alternate fuels available iraidlet
112 Explain the various properties of alternativelgue
113. Explain the production of nature gas with a rsé@tch in details.
114. Explain the various significance of CNG convensiit used in S.l. engineAu Nov
2005 , Nov 2007) (AUMAY13)
115 Explain the fuel character tics Alcohols, CNGG.Bnd hydrogenAu may’10)
116. Describe the salient feature of using LG aalternate fuel(Au Apr'06)
117.Explain why Hydrogen is considered as the mostri@vie fuel for future(Au April
2006)
118. Discuss the properties of hydrogésu Nov 2005)
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119 What are the advantages and limitations of Eee#hicle?(Au Apr'05)(NOV/DEC
2011)

120. Explain the working of hybrid fuel cells.

121 Explain the principle of operation of a seriestg electric vehicle with a sketcfAu
April 2005, Nov 2006)

122. Discuss the principle of operation of a fusl with a neat sketcl{Au April 2008, Nov
2008)

123.Explain briefly the applications of fuel cells.(MAY13)

124. Discuss in detail about Indian and euro emisstandards. )(NOV/DEC 2011)
125.Explain the advantages of a hybrid and fuel cefligles. (MAY / JUNE 2012)
126.Discuss the performance and emission charactaristia C.l engine fuelled with bio-
diesel and diesel blends) (NOV/DEC 2011)(AUMAY13)

SUBJECT CODE: ME2353
SUBJECT NAME: FINITE ELEMENT ANALYSIS

UNIT | FINITE ELEMENT FORMULATION OF BOUNDARY VALUE PROBLEMS

PART A 1 MARK)
1. Which one of the following is required for desiging and assembling the products by an
analyst
(A) Stress distribution  (B) natural frequencie€C) vibrations (D) All of these
2. is the one of the methods used fogieeering analysis
(A) Numerical methods (B) approximate methodsk{Gth (A) & (B) (D) none of these
3. is the small units having definite shaj¢ geometry and nodes
(A) Indefinite element (B) infinite element )Y @nite element (D) one dimensional elements
4.The modern development of the finite element metd in the field of structural engineering
is done by (A) Levy (B) turner (C) Gallagher (D) hrenniifko

5.The art of sub dividing a structural in to a conenient number of smaller components is
known as

(A) Preprocessing (B) analyzing (C) diszattion (D) post processing
6. is the basis of finite element method
(A) Preprocessing (B) analyzing (C) postogassing (D) discretization

7. A finite element has a specific structural shap& is interconnected with the adjacent
elements is given by

(A) Nodes (B) elementintruss (C) bar elemen (D) none of these

8.1n temperature s or fluid pressure aach nodal point is obtained.(A)
Structural element (B) finite element (C) non-stanal problems (D) structural problems
9. is one of the named variation methods

(A)Point collection method (B) galerkins method (€ast square method (D) none of these
10.Analysis & evaluation of the solution result seferred to as

(A) Preprocessing (B) analyzing (C) postgassing (D) stiffness

11.The process of uniting the various elements taper is called

(A) Degrees of freedom (B) discretization @eamblage (D) aspect ratio

12. Is defined as the ratio of the lagjelimension of the element to the smaller
dimension

(A) Degrees of freedom (B) discretization (Saxmblage (D) aspect ratio
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13. The truss elements transmit only ttoe element

(A) Radial force (B) axial force (C) all dfgse (D) none of these
14. The solution of the problem does not vary wittime is know as

(A) Dynamic analysis (B) static analysis (Olmhl analysis (D) local analysis
15. Is the FEA software

(A) ANSYS (B) NASTRAN (C) COSMAS (D) ALOF THESE

16. Which one of the following satisfies the propéies of stiffness matrix?
(A) The sum of elements in any column mustaétppizero. (B) All members are pin jointed
(C) The sum of shape function is equal to zero (D) None of these
17. force is defined as distributed faacting on the surface of the body
(A) Tangential force  (B) Point load (C) Traction force (D) All of these
18. Why the polynomials are used as shape function
A.)Differentiation and integration are quite easy
B.)The accuracy of the result can be improved byeasing the order of the elements
C.)It is easy to formulate and computerize thedimlement equations.
D.)AIl of these
19. The finite element modeling consists of the tolving

(A) Finite shape (B) Infinite Shape
(C) Discretization and numbering of nodes D) lone of these
20. A Is defined as a structure, made of several bars, riveted or welded
together

(A) Bar (B) Beam (C) Truss (D) Norfetlese
ANSWERS

1112|3456 |7|8|9(10|11|12(13|14|15(16|17|18|19|20

pjcic/bjc bjA|j]C|D/B|/C|D/B|B|D|/A|C|D|C|cC

PART-B (2 MARKS)
21. Give examples for the finite element.
1. One dimensional elements: (a) Truss element84h)Beam elements.

2. Two dimensional elements: (a) Triangular elements
(b) Rectangular elements.
3. Three dimensional elements: (a) tetrahedral atésne

(b) Hexahedral elements.
22. What is meant by node or joint?

Each kind of finite element has a specific struatgshape and is interconnected with the
adjacent elements by nodal points or nodes. Ahtiues, degrees of freedom are located. The
forces will act only at nodes and not at any offlace in the element.

23. What is the basis of finite element method? (ADEC 2009)

Discretization is the basis of finite element methdhe art of subdividing a structure, into
a convenient number of smaller components is knasvdiscretization.

24. What are the types of boundary conditions?

There are two types of boundary conditions.
They are:

[. Primary boundary condition.
2. Secondary boundary condition.
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25. State the three phases of finite element method
The three phases are:

l. Preprocessing. 2. Analysis 3. Posetessing.
26. What are structural and non-structural problems?

Structural problems: In structural problems, disptaent at each nodal point is obtained. By
using these displacement solutions, stress and straach element can becalculated.
Non-structural problems: In non-structural probletesperatures or fluid pressure at each nodal
point is obtained. By using these values, propediech as heat flow, fluid flow, etc., for each
element can be calculated.

27. What are the methods are generally associatedtlvthe finite element analysis? (AU
MAY 2008)

The following two methods are generally associatgl the finite element analysis. They
are: (i) Force method.

(ii) Displacement or stiffness method.

28. What is meant by post processing?

Analysis and evaluation' of the solution resulteeferred to as Processor computer
programs help the user to interpret the resulidigiaying them in Graphical form.
29. Name the weighted residual methods.

l. Point collocation method. 2. Sub domain @cdition method.

3. Least squares method. 4. Galerkin's ogkth
30. What is Rayleigh-Ritz metho® (AU MAY 2007)

Rayleigh-Ritz method is a integral approach metibath is useful for solving complex
Structural problems encountered infinite elemeiatlysmis. This method is possible only if a
suitable functional is available.

31. What is meant by discretization and assemblagéAU MAY 2013)

The art of subdividing a structure into a convehimammber of smaller components is
known as discretization. These smaller componaetthan put together. The process of uniting
the various elements together is called assemblage.

32. What is meant by degrees of freedoP(AU MAY 2009)

When the force or reaction act at nodal point rnisdeibjected to deformation. The
"deformation includes displacement, rotations, ansfirains. These are collectively known as
degrees of freedom.

33. What is "Aspect ratio"? (AU MAY 2013)

Aspect ratio is defined as the ratio of the largistension of the element to the smallest
dimension. In many cases, as the aspect ratioasesethe inaccuracy of the solution increases.
The conclusion of many researches is that the aspge should be close to unity as possible.
34. What is truss element?

The truss elements are the part of a truss steitikced together by point joints, which
Transmit only axial force to the element.

35. List out two advantages of post-processing. (ADEC 2010)

|. Required result can be obtained in graphicahtor

2. Contour diagrams can be used to understandthgon easily and quickly.
36. What are 'h' and 'p' versions of finite elemenimethod?

'h" versions and 'p’ versions are used to improgetcuracy of the finite element Method.
In 'h' versions, the order of polynomial approximatfor all elements is kept constant and the
number of elements is increased. In 'p' versiaantmber of elements is maintained constant and
the order of Polynomial approximation of elemenhiseased.
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37. During discretization, mention the places wheré is necessary to place a node? (AU MAY
2010)
The following places are necessary to place a dodeg discretization process.
(1) Concentrated load acting point
(i) (i) Cross-section changing point.
(i) Different material interjection point.
(iv) Sudden change in load point.
38. What is the difference between static and dynamanalysis?
Static analysis: The solution of the problem doatsvary with time is known as static analysis.
Example: Stress analysis on a beam.
Dynamic analysis: The solution of the problem v&amgth time is known as dynamic analysis.
Example: Vibration analysis problems.

PART-C (16 MARKS)
39. List and briefly describes the general steps invokd in FEA.
40. Explain the discretization process.
41.Explain the following: a) Variation approach. b) Weghted residual methods.

42.A cantilever beam is shown in figure. It is subjeed to an UDL ‘W’, point load W and
moment My at the free end as shown. (AU MAY 2008)

43.A SSB is subjected to UDL over entire span. Determe the bending moment and
deflection at mid span by using Rayleigh-Ritz metht and compare with exact solutions.

44.A beam AB of span ‘I' simply supported at ends andarrying a point load W at the
centre ‘C’ as shown in fig. Determine the deflectio at midspan by using Rayleigh-Ritz
method and compare with exact result. (AU DEC 2009)

45. A SSB subjected to UDL over entire span and it isubjected to a point load at centre of
the span. Calculate the bending moment and deflectn at midspan by using Rayleigh-
Ritz method and compare with exact solution. . (AUMAY 2013)

46.A bar of uniform cross section is clamped at leftred at other end free and it is subjected
to a uniform axial load P as shown in figure. Calclate the displacement and stress in a
bar by using two terms polynomial and three terms plynomial. Compare with exact
solutions.

47.The following differential equation is available fa a physical phenomenon. D2y/dx?
=0, 0£x<10, Trial functionisy = ax (10-x) Boundary conditions are, y(0) =0, y(20
= 0. Find the value of the parameter al by the fadwing methods. (i) point collocation; (ii)
Subdomain collocation; (iii) Least squares; (iv) Giarkin. (AU, MAY 2010)
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48. A linear elastic spring is subjected to a force 0c£000N as shown in fig. Calculate the
displacement and the potential energy of the spring

49. Consider a 1 mm diameter, 50mm long aluminiurpin-fin as shown in fig. Used to
enhance the heat transfer from a surface wall matained at 300°C. Calculate the
temperature distribution in a pin fin by using Rayleigh-Ritz method. Take, k=200w/m°C for
aluminium h=20 w/m°C, T.,,=30°C.

50. Using Rayleigh-Ritz method, determine the expssion for displacement and stress in a
fixed bar subjected to axial force P as shown indi Draw the displacement and stress
variation diagram. Take three terms in displacemenfunction.

51. The differential equation of a physical phenom®eon is given by d2y/d2x + 500x2 = 0;90x <
1. By using the trial function, y = a (x — X) + & (x —x5), calculate the value of the parameters
a; and & by the following (i) Point collocation; (ii) Subdanain collocation; (iii) Least squares;
(iv) Galarkin. The boundary conditions are: y (0) =0, y(1) =0

52. Find the deflection at the centre of a simplyupported beam of span length ‘I' subjected to
uniformly distributed load throughout its length as shown in fig. using (i) Point collocation;

(i) Subdomain collocation; (iii) Least squares; (¢) Galarkin.
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53. Find the deflection at the centre of a clampedeam subjected to uniformly distributed
load throughout its length as shown in fig. use pot collocation method. Take trial function
as y= a(X-2Ix*+1%4).

54. The spring assembly is shown in fig. Assemblee finite element equation by using direct
approach and potential energy approach.

55. Determine the displacements of nodes 1 and 2thre spring system shown in fig. Use
minimum of potential energy principle to assemble guations of equilibrium.

UNIT II
ONE DIMENSIONAL FINITE ELEMENT ANALYSIS

PART- A (1 MARK)

56. Modulus of rigidity is defined as the ratio of
(a)leaner stress due to longitudinal stress  (l§sti@ volumetric strain

(c) shear stress to shear strain (d)stressamstr (e) stress to longitudinal strain
57. A structure, made up of several bars, joined gether is known as

(a)beam (b)column (c)strut (d)tie (e)frame

58. Thin cylinders are used to store

(a)water (b)oil (c)gas (d)steam (e) any onéhefdbove

59. The ratio of maximum shear stress to maximum mal stress at any point in a in solid
circular shaft

(@)1 (b)1/2 (c)2 (d)2/3 (e)3/2S
60. Mohr’s circle can be used to determine the fallving stress on inclined surface
(a)principal stress (b) normal stress (c)tangéstress

(dymaximum shear stress (e) all of the above

61. A large cylindrical vessel was sealed in summuehat is likely to happen to in winder
(a)nothing (b)explode (c)buckle and collapse )bédome lighter

(e) seal will get loosened

62. Unit of strain are

(a)dimensionless (b)cm/cm (c)kg/dom (d)kg/cm (e)none

of the above

63. A cylindrical bar of L meters deforms by | cm.the strain in bar is

()l/lL (b)0.1l/L (c)0.01l/L (d)100I/L (e) nond the above

64. A composite bar made up of steel and copperhgated up the stress developed in steel and
copper will be

(a)compressive and tensile (b)compressive andibgn (c)bending and tensile
(d)tensile and compressive  (e)tensile anddoedi

65. A structural member is subjected to an axial@ampressive force is called

(@ beam (b)column (c)frame (d)strut (e) dtee

66. Torsion bars are in series
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(a)if same torque acts in each (b)if they haveak@ngle of twist and an applied torque

apportioned between them (c)are not possible f {lWgre ends welded together
(e)none of the above

67. The ratio of maximum shear stress to the averagshear stress in case of a circular beam

transmitting power is equal to

(@)3/2 (b)4/3 (c)7/4 (d)2 (e)5/2

68. The ratio of maximum shear stress to the averagshear stress in case of a rectangular

beam subjected to torsion is

(2)3/2 (b)4/3 (c)7/4 (d)2 (e)5/2
69. Compression members tend to buckle in the dirdon of
(a)axis of load (b)perpendicular to axis of load (c)minimum  cross  section

(d)least radius of gyration  (e)unpredictable

70. Moment of inertia of an area is always least Wi respect to

(a)bottom-most axis (b) radius of gyration (cxeahaxis (d)centradial axis
(e) none of the above

71. Section modulus Z is expressed as

@) lly (b)EN (c) M/l (d)EI (e)y
72.1f the section of the beam is increases, thenriming stress will
(a)decrease (b) increase (c) remain same (d)hesuch correlation

(e) none of the above

73. If the load at free end on a cantilever is in@ased so us to cause rupture, same will occur
(a)below the load (b)at fixed end (c)between fixed end and centre

(d) at centre  (e) between center and free end

74. Strength of a beam is directly proportional tats

(a)length (b)breath (c)width (dymoment of inertia) &ll of the above

75. Strength of a beam is directly proportional tahe square of its

(a)length (b)breath (c)width (dymoment of inertia) &ll of the above

ANSWERS
56 57 58 59 60 61 62 63 64 65
C e e a e C a c a d
66 67 68 69 70 71 72 73 74 75
a b a d d a b b C b

PART-B (2 MARKS)

76. What are the types of loading acting on the sicture?
There are three types of loading acting on the bddgy are:
()  Body force (/f).
(i)  Traction force (T).
(i) Point load (p).
77. Define body force (f). (AU MAY 2013)

A body force is distributed force acting on evelgneental volume of the body. Unit:
Force per unit volume.
Example: Self-weight due to gravity.
78. Define Traction force (T).

Traction force is defined as distributed forceragtbn the surface of the body.
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Unit: Force per unit area.

Examples: Frictional resistance, viscous dragasershear etc.

79. What is Point Load (P).

Point load is force acting at a particular poiniahhcauses displacement.
80. What are the basic steps involved in the finitelement modeling

Finite element modeling consists of the following:
(i) Discretization of structure.
(i) Numbering of nodes.
81. What is discretization?
The art of subdividing a structure into a convehimmmber of smaller components is known as
discretization.
82. What are the classifications of co-ordinates?
The co-ordinates are generally classified as fatow
) Global co-ordinates.
(i) Local co-ordinates
(i) Natural co-ordinates.
83. What is Global co-ordinates?
The points in the entire structure are definedgism “ordinate system is known as global
coordinate system.
84. What is natural co-ordinates?
A natural co-ordinate system is used to define@oigt inside the element by a set of
dimensionless numbers, whose magnitude never excegty. This system is very useful in
assembling of stiffness matrices
85. Define shape function. (AU MAY 2008)
In finite element method, field variables with in @lement are generally expressed by the
following approximate relation:
D(X, y) = Ni(X, y) b1 + Na(X, Y) b2+ Na(X,y) d3
N1 N2&N 3 are also called shape functions because theysackta express the geometry or shape of
the element.
b1 2 & dzare the values of the field variable at the nodekM N.&N zare the interpolation
functions
86. If a displacement field in x direction is giverby u: 2 X +4 y* + 6xy. Determine the Strain
in x direction.
U: 2XC+4y*+6xy
Strain, edu/ox = 4x+6y
87. What is axisymmetric element?
Many three dimensional problems in engineering leiksiymmetric about an axis rotations. Such
types of problems are solved by special two dinmradielements the axisymmetric element.
88. What are the conditions for a problem to be aaxisymmetric?

The problem domain must be symmetric about axiewadlution,

All boundary conditions must be symmetric abous &t revolution. All

loading conditions must be symmetric about axisegblution.

89.What are the ways in which a three dimensionalrpblem can be reduced to a two
dimensional approach.

Plane stressone dimensional is too small when compared to dtkerdimensions.
Example: Gear thickness is small.
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Plane strain: one dimensional is too large when compared tordthe dimensions.
Example: long pipe [length is long compared to diamegexisymmetric: geometry
IS symmetry about the axis.

Example: Cooling tower.

90. What is the purpose of isoperimetric elements{AU DEC 2007)

It is difficult to represent the curved boundari®sstraight edge finite elements. A large
number of finite elements may be used to obtaisaeable resemblance between original body
and the assemblage. In order to overcome this drelylisoparametric elements are used. i.e., fol
problem involving curved boundaries, a family tereents is known as “isoparametric elements
are used.

91. State the properties of stiffness matrix.
1. It is symmetric matrix.
2. The sum of elements in any column must equal to.zer
3. itis an unstable element. So, the determinanjusieto zero.

92. Write the general finite element equation.

{F} = [K] {u}
Where, {F} — Force vector [Column matrix]

[K] — Stiffness matrix [Row matrix]

{u} — Degrees of freedom [Column matrix]

93. State the assumptions are made while finding éforces in a truss

1. All members are pin jointed

2. The truss is loaded only at the joints.

3. The self weight of the members is neglected urdestsd.

94. Define potential energy(AU MAY 2008)
The total potential energy of an elastic bodyasreed as the sum of total strain energy U and the
potential energy of the external forces, (W).
Total potential energys = strain energy (U)+{potential energy of the ertdrforces (W).

95. State the principle of minimum potential energy(AU DEC 2009)
The principle of minimum potential energy statesoag all the displacement equation that satisfy
internal compatibility and the boundary conditiotigse that also satisfy the equation of make the
potential energy a minimum in a stable system.

96. State the principle of virtual work.
A body is in equilibrium if the internal virtual wi equals the external virtual work for every
kinematic ally admissible displacement field.

97.What are the difference between boundary valuerpblem and initial value problem?

(AU DEC, MAY 2010)
The solution of differential equation is obtained physical problems which satisfies some
specified condition known as boundary conditions.
The differential equation together with these bargaonditions, subjected to a boundary value
problem.
The differential equation together with initial @btions subjected to an initial value problem.

PART C [16 MARKS]

98. Derive shape function for the one dimensionalar element using global co-ordinates.
99. Derive the finite element equation for one dinresional problem.

100. Derive the stiffness matrix for one dimensiordar element.

101. Derive the force vector due to temperature edtt.
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102. A steel bar of length 800mm is subjected to axial load of 3 kN as shown in fig. Find
the elongation of the bar, neglecting self weighTake E = 2 x 16 N/mm?, A = 300mnf.

103. Consider a bar shown in shown fig. An axiabhd of 200kN is applied at point p. Take
A1=2400 mm2, E=70x1GN/m?, A,=600 mmz2, E=200x1GN/m?. Calculate the following:

(a) The nodal displacement as point p. (b) Stress each material. (c) Reaction force.

104. For a tapered plate of uniform thickness t=10m as shown in fig. Find the
displacements at the nodes by forming into two eleemt model. The bar has mass densify=
7800kg/n?, young's modulus, E=2x18MN/m?. In addition to self-weight, the plate is
subjected to a point load p=10kN at its centre. Ab determine the reaction force at the
support.

105. A rod subjected to an axial load P=600kN is @pied as shown in fig. Divide the domain
into two elements. Determine the following. (a) Bplacement at each node.

(b) Stresses in each element. (c) Reactions atleaode point. Take E=2x18N/mm?,
A=2500mnt.

106. The structure shown in fig. is subjected to amcrease in temperature of 80°C.
Determine the displacements, stresses and suppogactions. Assume the following data:
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107. A spring assemblage with arbitrarily numberedhodes are shown in fig. The nodes 1 and
2 are fixed and a force of 500kN is applied at nod¢ in the x-direction. Calculate the
following:

(i) Global stiffness matrix. (i) Nodal displacemets. (iii) Reactions at each nodal points.

Take Spring constant, k=100kN/m; k,=200kN/m; k;=300kN/m.

108. Derive stiffness matrix for one dimensional tiss element.
109. For the two bar truss shown in fig. Determin¢he displacements of nod 1 and the stress
in element 1-3.

110. Consider a four bar truss as shown in figurdt is given that E = 200000 N/mm? and &
625 mm? for all elements. Determine element stiffiss matrix for each element, assemble the
structural stiffness matrix K for the entire truss and displacements at all nodes.

111. For the plane truss shown in fig. determineht horizontal and vertical displacements of
nodal and the stresses in each element. All elentetave E=201GPa and A=4x1h

112. A fixed beam of length 2 L m carries a uniforrty distributed load of w(N/m) which run
over a length of L m from the fixed end, as showmifig. Calculate the rotation at point B.
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113. For the beam and loading shown in fig. Calcate the rotations at B and C.
E=210GPa, 1=6x16mm*,

UNIT 1 TWO DIMENSIONAL FINITE ELEMENT ANALYSIS
PART- A (1 MARK)
114. Maximum deflection in a cantilever beam of legth | carrying a load P at its end will be
L Pi’ Pif Pif Pif
(a) 3EI (b) BEI (C) 32EI (d) &2E] (e) 128E!

115. Maximum slope in case of cantilever beam ofrigth | carrying a load P at its end will be

(@)= OF= (€ (@ (€)=

116.Ties are load carrying members which carry

(a) torsional loads (b) axial compressive loads (c) axial tension loads (d)
transverse load (e) vertical compression loads

117. Sum of normal stress on any two mutually perpelicular planes as compared to sum of

stress gand s is

(a) some (b) more (c) less (d) depends orrotiondition
(e) could be anything

118. When a beam is subjected to a transverse shey force, the shear stress upper fiber will

be

(a) Maximum (b) minimum (c) zero (d) dependsotimer data (e)

none of the above

119. A continues beam is one which is

(a) Infinitely long (b) supported at two places (c) supported at one point

(d) Supported at more than two supported (e) drhiee above

120. The ratio of hoop stress to longitudinal stressin thin walled cylinder is

(@1 (b)1/2 (c)2 (d)1/4 (e) 4
121. Rankine’s constant for a M.S. column both endsinged
1 1 1 1 1
@ 0= © = W= Oz
122. As the slenderness ratio of column increaséts, compressive strength
(a) increases (b) decreases (c) remain unchanged (d) may increase or
decrease depending on length (e) un predictable

123. Euler’s formula applicable for determining thebuckling load for
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(a) long columns (b) intermediate column (c) medsize column

(d) intermediate columns but with certain amendiméncan be used both for short as well
as long column (e) shorts columns
124. A long column fails by

(a) crushing (b) tension (c) shearing (d) bungkl (e) buckling and
crushing

125. for eccentrically loaded strut, following seabn preferred

(a) Solid (b) hollow (c) reinforced (d) comges(e) any one of the
above

126. A column with maximum equivalent length has

(a) Both end fixed (b) both ends hinged (c) end fixed other hinged

(d) one end fixed other free (e) both ends free

127. A column has its equivalent length equal tostlength in case of

(a) both end fixed (b) both ends hinged (c) ené fixed other hinged

(d) one end fixed other free (e) both ends free

128. Deflection in a beam is maximum where the slap

(a) Maximum (b) minimum (c) zero (d) changesign (e) any value
129. The distribution of stress in a beam of rectagular crass section will be

(a) Triangular (b) rectangular (c) parabolic édiptical (e) part of a circle

130. In a beam at a place where the shear forcensaximum, the bending moment will be

(a) Maximum (b) minimum (c) zero (d) neither MM nor
maximum (e) none of the above

131. Elasticity of M.S specimen is defined by

(a) hooks low (b) yield point (c) when pladtmw starts (d)proof  stress
(e) permanent section

132. A coil is cut in to two halves, the stiffnesst cut coils will be

(a) Double (b) half (c) same (d) somethirggel (e) none
of the above

133. The ratio of longitudinal stress to shear sties in thin walled cylinder

@1 (b)1/2 (c)2 (d)1/4 (e) 4
ANSWERS
114 115 116 117 118 119 120 121 122 123
a b c a C d C d b a
124 125 126 127 128 129 13(@ 131 132 133
a d d b C C a a a d
PART B [2 MARE]
134. Name any four FEA software.
1. ANSYS.
2. NASTRAN.
3. COSMOS.
4. NISA.
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135. Difference between global and local axes

Local axes are established in an element. Siniseritthe element level, they change with the
change in orientation of the element. The directldfers from element to element. Global axes are
defined for the entire system. They are same ecton for all the elements even though the
elements are differently oriented
136. State the methods of engineering analysiAU MAY 2007)

There are three methods of engineering analysysates

Experimental method Analytical methods.

Numerical methods or approximate methods.

137.What is meant by finite element?

A small unit having definite shape of geometry andes is called finite element.

138. What is meant by finite element analysis? (AWAY 2010)

Finite element method is a numerical method foviaglproblem of engineering and mathematics.
In the finite element method instead of solving pin@blem for the entire body in one operation we
formulate the equation for each finite element emchbine them to obtain the solution of the whole
body.

139. Explain force method and stiffness method? (ADEC 2008)

In force method internal force are considerechasunknown of the problem. In displacement or
stiffness method, displacement of the nodes isidered method as the unknown of the problem.
Among them two approaches, displacement methodsgsable.

140. Why polynomial types of interpolation functionare mostly used in FEM?

The polynomial types of interpolation function anestly used due to the following
reasons: It is easy to formulate and computerieditiite element equations.

It is easy to perform differentiation or integratio
The accuracy of the result can be improved by asirgy the order of the polynomial.

141. Name the variational methods.

1. Ritz-method.
2. Rayleigh-Ritz method.

142. What is meant by plane stress analysis? (AU MA2010)

Plane stress is defined to be a state of streskich the normal stress)and shear stress
(7) directed perpendicular to the plane are assuméd izero.

143. Define plane strain analysis.

Plane strain is defined to be a state of straimhich the strain normal to the xy plane and
the shear strain are assumed to be zero.

144 What is axisymmetric element?

Many three dimensional problems in engineeringlaksymmetry about an axis of rotation. Such
types of problems are solved by a special two dsioeral element called as axisymmetric element.
145. What are the conditions for a problem to be agymmetric?

I. The problem domain must be symmetric about ¥ @f revolution.
il. All boundary conditions must be symmetric abthé axis of revolution.
iii. All loading conditions must be symmetric abdhbé axis of revolution.
146.Write down the displacement equation for an asiymmetric triangular element. (AU
MAY 2007)
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147. Write down the shape function for an axisymmeic triangular element.

148.Give the strain displacement matrix equation for anaxisymmetric triangular element.
(AU MAY 2009)

149. Write the stress-strain relationship matrix egation for an axisymmetric triangular
element. (AU DEC 2010)

150. Give the stiffness matrix equation for an axisnmetric triangular element.

151. Calculate the jacobian of the transformation Jor the triangular element shown in
figure. (AU MAY 2010)

152. What is purpose of Isoparametric elements?

It is difficult to represent the curved boundaigsstraight edges finite elements. A large
number of finite elements may be used to obtaiaaeable resemblance between original body anc
the assemblage. In order to overcome this drawhs@garametric elements are used i.e., for
problems involving curved boundaries, a family eheents known as “isoparametric elements” are
used

153. Write down the shape function foe 4 noded reamgular element using natural
coordinates system. (AU MAY 2008)
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154. Write down the Jacobian matrix for 4 noded qudrilateral elements.

155. Write down the stiffness matrix equation 4 noed isoparametric quadrilateral element.

156. Write down the element force vector equatiorof 4 noded quadrilateral elements. (AU
MAY 2009)

157. Write down the Gaussian quadrature expressiofor numerical integration.

158. Define super parametric element.

If the number of nodes used for defining the getoyrie more than number of nodes used
for defining the displacements, then, it is knowsrsaperparametric element.
159. What is meant by subparametric element?

If the number of nodes used for defining the geoyris less than number of nodes used for
defining the displacements, then, it is known
160. What is the difference between natural co-ordiate and simple co-ordinat@ (AU DEC

2010)

161. Is beam element an isoparametric element?

Beam Element is not an isoperimetric element sineegeometry and displacement are
defined by different order interpolation functions.
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162. What is meant by isoparametric element?
If the number of nodes used for defining the geoyrie same as number of nodes used for
defining the displacements, then, it is known apésimetric element
163. Give examples for essential (forced or geomgdy and non-essential boundary
conditions. (AU DEC 2010)

The geometric boundary conditions are displacenstope, etc. the natural boundary
conditions are bending moment, shear force, etc.
164. What are the types of non-linearity? (AU MAY 210)

i. Non — linearity in material behavior from pointgoint.
ii. Non — linearity in loading- deformation relation.

iii. Geometric Non — linearity

iv. Change in boundary condition for different loading.

PART C [16 MARKS]
165. Derive the shape function for constant straitriangular element (CST).

166. Derive the straindisplacement matrix for constant strain triangular element (CST). (AUDEC

2007)
167. Derive stress-strain relationship matrix or castitutive matrix for two dimensional
elements.

168. Determine the stiffness matrix for the CST efaent shown in figure. The co-ordinates are

given in units of millimeters. Assume plane stressonditions. Take E = 210 GPa, v = 0.25 and

t = 10mm. (AU MAY 2007)

169. Calculate the stiffness matrix for the shownni figure. The co-ordinates are given in
millimeters. Assume plane stress conditions. Take £210000 N/mmz, v = 0.25 and t = 10mm.

170. Evaluate the element stiffness matrix for th&iangular element shown in figure.1 under
plane stress conditions. Take E = 200000N/mm?, v0=3 and t = 10mm. (AU DEC 2010)
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171. For the plane stress element shown in figur&€he nodal displacement are y=2mm, w =
0.5mm, s = 3mm and v = 1mm, » = 0, s = 1mm. Determine the element stress,, 6y, Ty, 61
and o, and the principle angle@p. Let E = 210 GPa, v = 0.25 and t = 10mm. All cordinates
are in millimeters.

172. Calculate the element stresey, oy, Ty 61 and o and the principle angle@p for the
element shown in figure. The nodal displacement ang; = 2mm, w, = 0.5mm, & = 3mm and \
=1mm, w=0,w=1mm. Let E = 210 GPa, v = 0.25. Assume planegests condition. (AU
MAY 2009)

173. For the plane strain element shown in figurelThe nodal displacement are u= 0.005mm,
Uz = 0mm, ik = 0.005mm and y = 0.002mm, ¥ = 0, s = Omm. Determine the element stress,,
6y, Txy 61aNd o, and the principle angle@p. Let E = 70 GPa, v = 0.3 and use unit thickneserf
plane strain. All co-ordinates are in millimeters.(AU MAY 2010)

174. For the triangular element shown in figure. Olain the strain displacement relation
matrix [B] and determine the strains &, g, and yxy. The nodal displacement are y= 0.001mm,
uz = 0.003mm, ¥y =-0.003mm and y = -0.004mm, y = 0.002, ¥ = 0.005mm. All co-ordinates
are in millimeters.
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175. Derive shape function for axisymmetric element

176. Derive stress-strain relationship matrix for aisymmetric element.

177. For axisymmetric elements shown in fig, deterime stiffness matrix.

Let E = 2.1* 10 N/mm? and v = 0.25. The co-ordinates all are in millimetrs.

178. For the axisymmetric elements shown in figurfl], determine the element stresses.

Let E =210 GPa and v =0.25. The co-ordinates alieain millimeters. The nodal displacement
are W =0.05mm, g =0.02mm, g=0mm and w = 0.03mm, w = 0.02, ¢ = Omm. (AU MAY
2009)

179. For the axisymmetric elements shown in figurfl], determine the element stresses. Let E
=2.1* 1 N/mm?and v =0.25. The co-ordinates all are in millimetes. The nodal displacement
are ul = 0.05mm, y=0.02mm, 4= 0mm and w = 0.03mm, w= 0.02, w = Omm.

180. Calculate the element stiffness matrix and thiaermal force vector for the axisymmetric
triangular element shown in figure. The element exgriences a 15°C increase in temperature.
The co-ordinates are in millimeters. Takex = 10 *10°%°C; E = 2 * 1 N/mm? v = 0.25.(AU
MAY 2010)

181. Calculate the element stresses for the axisymatric element shown in figure. The nodal
displacement are 4 = 0.06mm, y = 0.02mm, 4= 0.01mm and w = 0.04mm, w = 0.03, v =
0.01mm. (AU DEC 2008)
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182. The integral f(r) = (P+2r’+1) between the limits -1 and +1 can be evaluatedaztly by
using two point Gaussian. (AU MAY 2009)

183. Integrate the function f(r) = 1+ r + ¢ + r* between the limits-1 and +1 using (a) Exact
method, (b). Gauss integration and compare the twiesults.

184. The integral f(x) = cos x / (13 dx between the limits -1 and +1 by using 3 poiraussian
guadrature. (AU MAY 2010)

185. Evaluate the integral f(x) = cosnix / 2) dx between the limits of -1 and +1 by usintipree
point Gaussian quadrature and compare with exact dotion.

186. Evaluate the integral f(x) = cos (x / 2) dx bween the limits of -1 and +1 by using three
point Gaussian quadrature and compare with exact dotion.

187. Evaluate the integral f(x) = (2+x+%) dx between the limits of -1 and +1 by using three
point Gaussian quadrature and compare with exact dotion.

188. For the isoperimetric four nodded quadrilaterd elements shown in figure. Determine the
Cartesian co-ordinates of point P which has localczordinatese = 0.5 andq =0.5. (AU MAY
2009)

189. For the isoperimetric four nodded quadrilaterd elements shown in figure. Determine
the local co-ordinates of point P which has Cartean co-ordinates (7, 4). (AU DEC 2007)

190. Evaluate [J] ate =1 = 0.25 for the linear quadrilateral element shownn figure. (DEC
10)

105



Dr.N.N.C.E YEABEM: IlI/VI SY&QB

UNIT IV DYNAMIC ANALYSIS USING FI NITE ELEMENT METHOD

PART A [1 MARK]

191. Any motion which repeats itself after an inteval of time is called

(a) Vibration (b) Frequency (c) Damping (d) Besnce

192. The unit of young’s modulus

(@) mm/mm  (b) kg/em  (c) kg (d) kg/cm ?(e)kgenf

193. Deformation per unit length in the direction & force is known as

(a) Strain (b) Lateral strain (c) Linear strain  (d) Linear stress (e) Unit strain
194. When the particles of the shaft or disc movegsarallel to the axis of the shaft, then the
vibration are known as

(a) longitudinal vibration (b) damped vibration) {ransverse vibration (d) undamped vibration
195. The frequency of the free vibration is called

(a) forced vibration (b) natural frequency (chgeed vibration (d) undamped vibration

196. Percentage reduction of area in performing tesile test on cast iron may be of the order
of

(a) 50% (b) 25% (c) 0% (d) 15% (e) 60%

197. The intensity of stress which causes unit sirais called

(a) Unit stress

(b) Bulk modulus (c) Modulus of rigidity (d) Miolus of elasticity

(e) Principal stress

198. For steel, the ultimate strength in shear aompared in to tension

(a) Same (b) Half (c) one-third  (d) two-third (e@sfourth

199. Which of the following has no limit?

(a) Kinematic viscosity (b) Surface tension  (c)lBmodulus (d)Strain
(e)Elasticity

200. The main causes of vibration

(a) Radiation (b) magnification factor (c) Unbatad forces (d) Potential energy
201. The value of modulus of elasticity for mild &tel is of the order of

(2)2.1x108 kg/mn?  (b)2.1x16 kg/m (c) 2.1x10 kg/mnt  (d) 0.1x18 kg/cn?
(e) 3.8x10 kg/cnt

202.The value of poision ratio for steel is between

(2)0.01t00.1  (b) 0.23t00.27 (c) 0.25t00.33 (dyd@D.6 (e)3to4

203. For which the material the passion’s ratio isnore than unity

(a)steel (b)copper (c)Aluminum (d)Cast irone) rjone of the above

204. The change in unit volume of a material undetension with increase in its passion’s
ratio'swill __ (a)Increase (b) Decrease (c) remain same (chease initially and then

decreaseg(e)none of the above
205. If the material heating it expands freely du¢o will develop

(&)Thermal stress (b) tensile stress (c) bendin@) Compressive stress (e) No stress
206. Flow stress corresponds to
(a)Fluids in motion  (b) breaking point  (c) plastieformation of solids (d) rupture stress

(e) none of the above

207. The total strain energy stored in a body isstmed as

(a)Resilience (b) Proof resilience (c )Modulusesilience (d) Toughness

(e)Impact energy

208. A beam is loaded as cantilever. If the load &nd is increased, the failure will occur

(a)in the middle (b)at the tip below the load )afc¢he support (d)anywhere (e) none
of the above

209. Rivets are made of following type of material
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(a) tough (b) hard (c) resilient  (d) ductile (edlleable
210. A beam of length I, having uniform load of w g per unit length, it supported freely at the
ends .the bending'moment at mig span will ber

(@)= (by - ©"- ()
ANSWERS
191 192 193 194 195 196 197 198 199 200
a d C a b C d b d C
201 202 203 204 205 206 207 208 209 210
b c e b e o a c d d
PART B [2 MARKS]

211. Define frequency of vibration.

It is the number of cycles described in one sdcdunit is Hz.
212.Define Damping ratio.
It is defined as the ratio of actual damping @ioieint (C) to the critical damping
coefficient (Cc).
Damping ratior = C/ Cc = C / 2,
213.What is meant by longitudinal vibrations?
When the particles of the shaft or disc moveslferto the axis of the shaft, then the
vibrations are known as longitudinal vibrations.
214. What is meant by transverse vibrations?
When the particles of the shaft or disc move appnately perpendicular to the axis
of the shaft, then the vibrations are known asstrarse vibrations.
215. Define magnification factor.
The ratio of the maximum displacement of the édrgibration (¥ to eh static
deflection under the static force {}{s known as magnification factor.
216. Write down the expression of longitudinal vibation of bar element.
Free vibration equation for axial vibration of legdement is,
[K] {u} = o m}u}
Where, u — displacement
[K] — stiffness matrix
o — Natural frequency
[m] — Mass Matrix
217. Write down the expression of governing equatiofor free axial vibration of rod.
The governing equation for free axial vibratidraogod is given by,

Where, E — young’s modulus,
A — Cross-sectional area
p - Density

218. Write down the expression of governing equatiofor transverse vibration of beam.
The governing equation for free transverse vibnadf a beam is,
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Where, E — young’s modulus
| — moment of inertia
A — Cross-sectional area
p — Density
219. Write down the expression of transverse vibrain of beam element.
Free vibration equation for transverse vibratbblbbeam element is,

[K] {u} = o’ [mH{u}

Where, [K] = stiffness matrix for beam element

220. What are the types of Eigen value problems?
There are essentially three groups of methoalotisn,
1. Determinant based methods.
2. Transformation based methods.
3. Vector iteration methods.

221. State the principle of superposition.

It states that for linear systems, the individheslponses to several disturbances or
driving functions can be superposed on each othebtain the total response of the system.
222. Define resonance.

When the frequency of external force is equah&natural frequency of a vibrating
body, the amplitude of vibration becomes excesgilbe. This phenomenon is known as
resonance.

223. Define Dynamic Analysis.

When the inertia effect due to the mass of thregmments is also considered in
addition to the externally applied load, then thalgsis is called dynamic analysis.
224. What are the methods used for solving transiénibration problems?

There are two methods for solving transient tibraproblems. They are:

a) Mode superposition method

b) Direct integration method

225. Write down the equation for undamped system ddirect Integration Method in Central
Difference Method.
For an undamped system,
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226. State the two difference between direct andeitative methods for solving system of
equations.
Direct Method

i) It gives exact value.
i) Simple, take less time.
i)  Determine all the roots at the same time.

Iterative Method
)] It gives only approximate solution.
i) Time consuming and labourious.
iii)  Determine only one root at the time.

227. Define linear dependence and independence @fctors.
Linear dependence : The vectors X, ... X, are said to be linearly dependent if there exiatass
M, A2 . Ay (not all zero) such that,
MX1+AXo+ . .+ AXs=0
Independence: The vectorg X, ...X, are said to be linearly independent if,
MX1+ X+ . ..+ AX, is equal to zero such that
7\,1: 0,%2: ...... :Kz

228. Show that the matrix, A = is orthogonal.
Solution:

229. Prove that the vectors (1,4,-2), (-2,1,3) ariet,11,5) are linearly dependent.
Solution:
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Since , /A/ = 0, the given vectors are linearly eleghent.

PART C [16 MARKS]

230. Find the natural frequency of longitudinal vilration of the unconstrained stepped bar as
shown in fig. (AU, M.E., Nov.2006)

231. For the bar as shown in fig. with length 2L, mdulus of elasticity E, mass densitp, and
cross sectional area A, determine the first two natal frequencies.

232. Consider a uniform cross-section bar an showin fig. of length “L” made up of a
material whose young’s modulus and density are gimeby E andp. Estimate the natural
frequencies of axial vibration of the bar using bdt lumped and consistent mass matrix. (AU
May 2005)

233. For the one-dimensional bar shown in fig. detmine the natural frequencies of
longitudinal vibration using two elements of equalength. Take E = 2x10 N/mm?, p =
0.8x10*N/mm?, and L=400mm.
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234. Determine the natural frequency of vibration ér a beam fixed at both ends as shown in
fig. The beam has mass densify, modulus of elasticity E, cross-sectional area Amoment of
inertia I, and length 2L. For simplicity of the long hand calculations, the beam is discretized
into two elements of length L.

235. Consider the simply supported beam shown indi Let the length L= 1m, E=2x16'"N/m?,
area of cross-section, A=30cmMoment of inertia I=100mm"*, density p=7800kg/n.
Determine the natural frequency using the two typesf mass matrix i.e., lumped mass matrix
and consistent mass matrix.

236. Determine the natural frequencies for the 3deges of freedom system shown in fig.

237. Find the eigen values and eigen vectors of

238. Determine the eigen values and frequencies ftbre stepped bar as shown in fig. take
E=2x1°N/mm?, unit weight density p=0.8x10* N/mm?
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239. Determine the eigen values and natural frequeres of a system whose stiffness and mass
matrices are given below. (AU Jun 2008)

240. Assembled stiffness matrix and mass matrix aigven by,

Find the eigen pairs and natural frequencies of ths system using the simultaneous method.
241. Consider the undamped 2 degree of freedom sgst as shown in fig. Find the response
of the system when the first mass alone is given amitial displacement of unity and released
from rest.

The mathematical representation of the system foré&e, harmonic vibration is given by,

UNIT V APPLICATIONS IN HEAT TRANSFER & FLUID MECHAN ICS

PART A [1 MARK]
242. Heat transfer takes place by the process of
a. Conduction  b. convection c. radiation d. alttug above
243. The rate of heat transfer is constant if
b. Temperature decrease with time b. Temperatureaser with time
C. Temperature is constant with time d. none ofaiheve
244. If the rate of heat transfer is constant, itd known as
a. Steady state heat transfer b. unsteady statdrheafer
C. Uniform heat transfer d. non- uniform heat transf

245. The process of heat transfer ,from one partiel of the to another by the actual motion of
heated particles is called
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b. radiation b. convection

d. conduction d. none of the above

246. heat energy can be obtained from other type ehergy is the statement of

a. first law of thermodynamics b. second law dfiermodynamics

c.zerothlaw of thermodynamics d.fourier’s law

247. The basic law of heat conduction is called

a.newton’s law of cooling b. stefan’slaw Kachhoff's law d.fourier’s law

248. The thermal conductivity in Sl units is expresed as

a. j/m 2°k b. w/nfk c. w/nfk sec d. wnf’k

249. The term Q/A (in heat flow equation Q=KA(t —t2)/Ax ) is known as

a. Thermal resistance b thermal conductance mnmtddoading d. none of the above

250. For steady flow and constant valve of condugity, the temperature distribution for a
plane wall is

a. Parabolic b linear c. logarithmiadtion of radii d. cubic.

251. The rate of heat transfer through hollow cylider of radii r1 and r2 depends on

a. difference of radii (1) b the radio radii {fr;) c. product of ¢r;)

d. sum of radii (3+ry)

252. The critical radius of insulation for a hollowcylinder is equal to

a. difference of radii (-r,) b the radio radii (r1/r2) C. frwt of (r2*rl) d. sum
of radii (r1+r2)

253. In case of heat exchanger, the value of logdmnic mean temperature difference should

a. As small as possible b. as large as possible Cc. constant d. none of the
above

254. Choose the correct statement.

a. Fourier’'s law of heat conduction gives the heatffor

b. Thermal conductivity of air increase with decresstemperature.

C. thermal conductivity of solids increase with risg@mperature

d. the unit of thermal conductivity in SI unitsW¢/m°K

255. If h= co-efficient of heat transfer, K= therma conductivity and | is characteristics linear
dimensions then the thermal hl/K is called.

a. Reynolds number b. Nussle number c. prenatal number d. Froude number

256. If p = co-efficient of viscosity, & specific heat at constant pressure and k is therah
conductivity then the term pg/k is called

a. Reynolds number b. nusselt number c. prandtl number d. froude number
257. In free convection, motion of the fluid is cased

a. By the weight of the fluid element b. Bwethydrostatic force on the element c. by the
buoyancy forces arising from variation in densitytlee fluid with the temperature d. none of the
above.

258. If p = co-efficient of viscosity, & specific heat at constant pressure and k is therah
conductivity then the term pg/k is called

a. Reynolds number b. nusselt number c. prandtl number d. froude number

259. The process which transmits energy by means electromagnetic waves is called

a. Conduction b. convection c. radiation  d. alllué above

260. The process which transmits energy by means electromagnetic waves is called

b. Conduction b. convection c. radiation  d. alllué above

261. The amount of radiation depends upon

a. temperature of the body only b .surface areahefliody only c. nature of the body
d. all of the above

ANSWERS
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242 243 244 245 246 247 248 249 250 251
d c a b b b b c B b
252 253 254 255 256 257 258 259 260 261
a b d b C C C C b b
PART B [2 MARKS]

262. Define Heat transfer.

Heat transfer can be defined as the transmissi@em@fgy from one region to another region
due to temperature difference.
263. Write down the stiffness matrix equation for ae dimensional heat conduction element.

Stiffness matrix, [K] =
Where,
A = area of the element,’m
K = thermal conductivity, W/mK
| = length of the element, m
264. Write down the expression of shape function, Bnd temperature function, T for one
dimensional heat conduction element.
For one dimensional heat conduction element,

Temperature function, T =1N; + NoT»

Where, N= N, =
265. Writedown the finite element equation for onelimensional heat conduction with free end
convection.
Finite element equation for one dimensional elemle@at conduction with free end

convection is given by,

266. Write down the governing equation for two-dimasional heat conduction.
Governing equation for two-dimensional heat conidugt

267. Write down the shape function for two-dimensinal heat transfer.
For two-dimensional heat transfer element,
T=NT1+ NoTo+ N3T3
Where,
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268. Write down the expression for stiffness matrixn two-dimensional heat conduction and
convection.
Stiffness matrix for conduction,

269. Define path line.

A path line is defined as locus of points througdtich a fluid particle of fixed identity passes
as it moves in space.
270. Define streamline.

A streamline is an imaginary line that connectgres of points in space at a given instant in
such a manner that all particles falling on the lat that instant have velocities whose vectors art
tangent to the line.

271. Define Inviscid flow.

A inviscid flow is a frictionless flow characteriddy zero viscosity. A viscous flow is one in
which the fluid is assumed to have non-zero visgosi
272. Write down the expression for governing equatn in fluid mechanics, 2-D.

The governing equation for a two-dimensional problm is given by,

273. Write down the expression of shape function f@-D in fluid mechanics.
Shape function for 2-D fluid mechanics,
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274. Write down the expression for stiffness matrixn 2D fluid mechanics.
Stiffness matrix for 2D in fluid mechanics,

275. Write down the expression for velocity gradienin fluid mechanics.
Velocity gradient in 2D fluid mechanics,

PART C [16 MARKS]
276. A wall of 0.6m thickness having thermal condutivity of 1.2 W/mK. The wall is to be
insulated with a material of thickness 0.06m havingn average thermal conductivity of 0.3
W/mK. The inner surface temperature is 1000°C anautside of the insulation is exposed to
atmospheric air at 30°C with heat transfer coefficént of 35 W/nfK. Calculate the nodal
temperature.
277. A furnace wall is made up of three layers, side layer with thermal conductivity 8.5
W/mK, the middle layer with conductivity 0.25 W/mK, the outer layer with conductivity 0.08
W/mK. The respective thickness of the inner, midai and outer layer are 25cm, 5cm and
3cm respectively. The inside temperature of the vilas 600°C and outside of the wall is
exposed to atmospheric air at 30°C with heat transf coefficient of 45 W/nfK. Determine
the nodal temperatures.
278. An aluminium alloy fin of 7mm thick and 50mm bng protrudes from a wall, which is
maintained at 120°C. The ambient air temperatures 22°C. The heat transfer coefficient
and thermal conductivity of the fin material are 140 W/m?K and 55 W/mK respectively.
Determine the temperature distribution of fin.
279. A Steel rod of diameter d = 2cm, length L = &m and thermal conductivity k = 50
W/m°C is exposed at one end to a constant temperaiuof 320°C. The other end is in
ambient air of temperature 20°C with a convection cefficient of h = 100 W/niC. Determine
the temperature at the midpoint of the rod. (M.E.,Engg. Design, AU,JAN-05)
280. Calculate the temperature distribution in a ae dimension fin with physical properties
given in fig. The fin is rectangular in shape ands 120 mm long, 40 mm wide and 10 mm
thick. Assume that convection heat loss occurs fnothe end of the fin. Use two elements.
Take k = 0.3 W/mm°C; h = 1x10°W/mm?®C, T.,= 20°C.
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281. Find the temperature distribution in a squareregion with uniform energy generation as
shown in fig. Assume that there is no temperatureariation in z-direction. Take k = 30
W/cme°C, length = 10cm, o = 50°C, q = 100 W/cm (M.E., CAD/CAM, AU, May‘02)

282. Compute the element matrix and vectors for thelement shown in fig. When the edge 2-
3 and 3-1 experience convection heat loss. (M.E.AD/CAM, AU, Jan‘03)

283. For the two dimensional sandy soil region sham in fig. Determine the potential
distribution and velocity gradient. The potential (fluid head) on the left side is a constant
10.0m, and that on the right side is 0.0m. The ugp and lower edges are impermeable. The
permeabilities are k -ky = 25x10° m/s. Assume unit thickness. (M.E., Engg. Design,
AU,May-06)

284. For the two dimensional fluid flow as showmifig. Determine the potentials at the
center and right edge. Take k-ky = 25x10° m/s
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285. A pump pumping fluid at Q = 6500 rivhr is located at coordinates (5,2) in the element
as shown in fig. Find the amount of Q allotted t@ach node. All nodal coordinates are in m.
Assume unit thickness of t = 1 mm.

SUB CODE: ME2026
SUB NAME: UNCONVENTIONAL MACHINING PROCESSES

UNIT | INTRODUCTION
PART-A 1 MARK
1.Manufacturing processes can be broadly divided to ---------- groups
a)four types b)three types c)two types. D )fiyses
2.Material removal processes can be divided into amly ------ groups

a)four types b)three types c)two types. D )fiyses
3.Examples of conventional machining processes are
a) turning b) boring c¢) milling d) all of this
4.Examples of non conventional machining processase
a) Abrasive Jet Machining (AJM) b) Electro-discteaMachining c) a & b . d) none of this
5.The major characteristics of conventional machimg are
A) Generally macroscopic chip formation by shedodeation
B) Material removal takes place due to applicabboutting forces — energy domain
C) Cutting tool is harder than work piece at ro@mperature as well as
D) above all
6.The major characteristics of Non Traditional Madining (NTM) Processes
A) Material removal may occur with chip formation area no chip formation may take
place
B) not be a physical tool present
C) the tool need not be harder than the work piecemaht
D) Above all
7.Mechanical Processes
A) Abrasive Jet Machining (AJM)
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B) Ultrasonic Machining (USM)
C) Cutting and shaping
D) Above A) and B

8.Electrochemical Processes
A) Electrochemical Machining (ECM)
B) Electro Chemical Grinding (ECG)
C) Electro Jet Drilling (EJD)
D) Above all

9.Electro-Thermal Processes
A) Electro-discharge machining (EDM)
B) — Laser Jet Machining (LIM)
C) — Electron Beam Machining (EBM)
D) Above all
10.Chemical Processes
A) Chemical Milling (CHM)
B) Photochemical Milling (PCM)
C) AJM and WIM
D) A) and B)
11.Electro chemical process is a ------------ proces
A) Non traditional process
B) Traditional process
C) Mechatronics involvement
D) None of this
12. EDM is mainly used to machine the
A) high strength temperature resistant alloys 8y strength temperature alloys C) Low
strength temperature resins D) High strength alloys
13.The followings are the different electrode mateals which are used commonly in the
industry:
A) Graphite B) electrolytic oxygen free copper @ypeum copper-99% Cu + 0.5%
tellurium D) Above all
14. AJM nozzles are made of
A) low carbon steel B) HSS C) WC D) stainlesslstee
15.As the standoff distance increases, the depth pénetration in AJM
A) increases B)decreases C)does not change R)ipitncreases and then remains steady.
16.AJM nozzles are made of
A) low carbon steel B) HSS C) WC D) stainlesslstee
17.Material removal in AJM of glass is around
A)0.1mnt/min B)15mni/min C)15mni/sec D)1500mrimin
18.For producing micro holes the best process is
A) EBM B)ECM C)LBM D) USM
19.Material removal takes place in AJM due to
A)electro chemical reaction B)mechanical impada@gue failure of the material D)
sparking on impact
20. Mechanism of material removal in electron bearmachining is due to
A)Mechanical erosion due to impact of high eneztpctrons B)chemical etching by the
high energy electron C)sputtering due to high epetgctrons D) melting and vaporisation due
to thermal effect of impingement of high energycéien.
ANSWERS
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1123|456/ 7 8§ 9 1011|1213 |14|15|16|17,18|19]|20

PART-B 2 MARKS
21. What is meant by conventional machining process? [AU, MAY-09]
In conventional machining processes, metal is readdyy using some sort of the tool which is
harder than the work piece being in direct contati each other.
22. what is meant by unconventional machining procegs. [AU, MAY-12]
The unconventional machining processes do not gnglmnventional or traditional tool for metal
removal, instead, they directly utilize some frofneaergy for metal machining. In this process
,there is no direct physical contact between thédad the work piece
23.what is thermal energy method of unconventional w®chining? [AU, Apr-13]
In these methods, heat energy is concentratedsamed area of the work piece to melt and vaporize
the tiny bits of work material. The required shap®btained by the continued repetition of this
process. Example: LBM, PAM, EBM, IBM.
24.what is an electro chemical energy method of unogentional machining?
In these method, material is rendowy ion displacement of the work piece
material in contact with a chemical solution Exae@CM, ECG, ECH, ECD.
25.what is chemical energy method of unconventionahachining?
The chemical energy method invohatrolled etching of the work piece
material in contact with a chemical solution. ExdéengCHM
26.what is mechanical energy method of unconventiohenachining?
In mechanical energytimes, the material is removed by mechanical enosfo
the work piece material. Example: USM, AJM, WJM.
27.List the unconventional machining process whichses mechanical energy. [AU, MAY-09]
1.Ultrasonic machining.
2.Abrasive jet machining.
3.Water jet machining.
28List the unconventional machining process, which s thermal or heat energy. [AU, MAY-
10]
1.Laser beam machining (LBM).
2.plasma arc machining (PAM).
3.Electron beam machining (EBM).
4.ion beam machining (IBM).
29.List the unconventional machining process, whichses electro chemical energy.
1.Electro chemical machining
2.electro chemical grinding.
3.electro chemical honing.
4.electro chemical deburring.
30Name the unconventional machining processes whichrea used to remove maximum
material.
1.Electro chemical machining.
2.plasma arc machining.

Part-C (16 mark questions)

31. Compare the mechanical and electrical energgegss in terms of physical parameters, shape
capabilities, process capabilities and processaugn

32. State the needs for unconventional machininggss[AU, MAY-09, MAY-10]
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33. Compare conventional and unconventional maciprocesse$AU, MAY-11, MAY-12]

34. Explain the classification of unconventionalamaing processe$AU, MAY-09,Apr-13]

35. What do you understand by chip less machinntyvahat harmful effect may such machining

have? Explainf[AU, MAY-12]

36. Make a comparison among various non-iadit machining processes in terms of the
following. (1) Cavity-sinking (through) operatio)(pocketing operation (3)Through cutting
operations[AU, MAY-12]

UNIT-Il MECHANICAL ENERGY BASED PROCESSES

PART-A 1 MARK

37.In Abrasive Jet Machining (AJM), abrasive partides are made to impinge on the work
material at a
a) High velocity..
b) Medium velocity
c) Low velocity
d) 800-1200 kgf/lcm
38 . AJM nozzles are made of
(a) low carbon steel
(b) HSS
(c) wC..
(d) Stainless steel
39. Material removal in AJM of glass is around

(@) 0.1 mrfllmin
(b) 15 mn;/min..
(c) 15 mm/s

(d) 1500 mnymin
40. Material removal takes place in AJM due to
(a) electrochemical action
(b) mechanical impact..
(c) fatigue failure of the material
(d) sparking on impact
41. As the stand off distance increases, the daptf penetration in AJM
(a) increases
(b) decreases..
(c) does not change
(d) initially increases and then remains steady
42. Estimate the meerial removal rate in AJM of a brittle material wi th flow strength of 4
GPa. The abrasive flow rate is 2 gm/min, velocitys 200 m/s and density of the
abrasive is 3 gm/cc
A) 48 mm3/min...
B) 38 mm3/min
C) 32 mm3/min
D) 45 mm3/min

43. Material removal rate in AJM is 0.5 mrﬁ/s. Calculate material removal per impact if
mass flow rate of abrasive is 3 gm/min, density B gm/cc and grit size is 6@m as
well as indentation radius.
A) 9.78 mm

121



Dr.N.N.C.E YEABEM: IlI/VI SY&QB

B) 9.52 mm
C) 9.65 mm
D) 10.25 mm
44.Following are the abrasive materials are
A) AlLO,
B) Sodium carbonite(NaC)
C) Resins
D) Above all
45.Following are one of the compressed gas widelgad in AJM process are
A) CO,, N
2 2
B) Sio2,
C) Nacl
D) None of this above.
46.Following are one of the density of the compresd Air in AJM process are

A) 1.3 kg/m
B) 2.3 kg/m3
C) 4.5 kg/m3
D) 5.5 kg/m3
47.Following are the one of the velocity range ohe AJM process are
A) 120-150 m/s
B) 500 ~ 700 m/s
C) 150-250 m/s
D) 300-450 m/s
48. Following are the one of the Pressure range tife AJM process are
A) 12-15 bar
B) 15-18 bar
C) 2-10 bar
D) 30-35 bar
49. Following are the one of the Limitation of theAJM process are
A) MRR is rather low
B) Tapering occurs due to flaring of the jet
C) Environmental load is rather high.
D) Above all.
50. WJM cannot be used to machine
(a) frozen food
(b) plywood
(c) leather
(d) steel plates....
51. In AWJM mixing process takes place in
(a) intensifier
(b) catcher
(c) mixing chamber...
(d) orifice
52. Abrasive water jet velocity increases with (kgeng all other parameters unchanged)
(a) increasing traverse velocity ¢ job
(b) decreasing mass flow rate of abrasive...
(c) decreasing traverse velocity of the job
(d) increasing mass flow rate of abrasive
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53. In an environment friendly development concermig AWJM, the following is used as
abrasive
(a) dryice...
(b) cubic boron nitrite
(c) diamond
(d) tungsten carbide
54. Assuming no losses, determine water jet velogiwhen the water pressure is 4000
bar, being issued from an orifice of diameter 0.81m
(@). 849 m/s..
(b) 756 m/s
(c) 897 m/s
(d) 1235 m/s.
55. Determine the mass flow rate of water for theigen problem assuming all related
coefficients to be 1.
(a) 4.54 kg/min
(b) 3.79 kg/min...
(c) 6.65 kg/min
(d) 9.45 kg/min.
56. AJM nozzles are made of
(a) low carbon steel
(b) HSS
(c)wC
(d) Stainless steel
ANSWERS

37|138|39|40|41|42|43|44|45|46|47|48|49|50|51|52|53|54|55| 56
b |b|d|a| a| al| bl bl d b b a

PART-B __[2 Mark guestions and answers]
57. State the working principle of Abrasive jet mahining. .[AU, MAY-09, Apr-13]
In AJM process, a high speed streamboésive particles mixed with high pressure air or
gas injected through a nozzle on the work piedeetmachined.
58 What are the abrasives used in AJM process?

The various abrasive particles used dAprocess are aluminium oxide, silicon carbide,
glass powder, dolomite and specially prepared sodiicarbonate.

59. What are the material used for nozzle manufacting in AJM process?[AU, MAY-10,
MAY-12]

Tungsten carbide(WC)or synthetic sapphire are @sedozzle materials .Nozzle made of
tungsten carbide have an average life of 12 tod&f@shwhereas synthetic sapphire nozzle have a
average life of 300 hours.

60. Name the carrier gases used in AJM process.[AMAY-09]

Nitrogen, carbon dioxide, helium or comprelssar are used as carrier gases in AJM
process.

61. What is the transfer medium in AJM? [AU, MAY-10]

Nitrogen, carbon dioxide, helium or compesksir are used as transfer medium in AJM
process.

62. What are the desirable properties of carrier gain AJIM? .[AU, MAY-11]

1. It should be cheap.

2. It should be non-toxic.
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3. It should be easily available.
4.1t should dry quickly.
5.N2,CO2,He,etc ,are normally used as carrier gas.
63. List any four advantage OF AJM process.
1. This process is suitable for cutting all matisti Even diamond can be cut by using
diamond as abrasive
2. Initial investment is low.
3. It can be used to cut intricate hole shapdgmd and brittle materials.
4. There is no heat generation during this proc&ss thermal damage to the work piece is
avoided.
64. List any two disadvantage of AJM process.
1. Material removal rate is slow.
2. Soft material cannot be machined.
65. What are the application of AJM process? .[AUMAY-09, MAY-11]
This process is widely used for
1. Machining of hard and brittle materials likeaguz, ceramics, glass, sapphire, etc.
2. Fine drilling and micro welding.
3. Cleaning and polishing of plastics, nylon daflon components.
4. Machining of semiconductors.
66. What are the factors that affect the material emoval rate in AJM process?
1. Mass flow rate.
2. Abrasive grain size.
3. Gas pressure.
4. Velocity of abrasive patrticles.
5. Mixing ratio and
6. Nozzle tip clearance.
Part-C(16 mark questions)
67. Describe principle and equipments for AbragieeMachining.
68. Explain the principle of working of the AJM pess with its advantages and disadvantages
[AU,DEC’07, MAY-10.MAY-11]
69. Explain the working principle of the WJM prosewith its advantages and disadvantages
[AU,DEC’'08,MAY-11, MAY-12]
70. Explain the following in details:
(i) Types of transducers for USM.
(i) Speed mechanism in USNAU, MAY-10]
(iif) USM typical applications.
(iv) Abrasives for USM.

71. Explain the functions of transducer and horsedun USM. List the tools materials used.
AU, MAY-11]
72. Explain the working principle of the USM prssewith its advantages and disadvantages
AU, MAY-12]

73. Briefly explain the effect of operating paraerston metal removal rate. List the applications of
USM. .[AU, MAY-09, MAY-10]

UNIT-IIl ELECTRICAL ENERGY BASED PROCESSES

PART-A 1 MARK
74. For ECM of steel which is used as the electrdty
(a) kerosene
(b) NaCl
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(c) Deionised water
(d) HNO,

75. MRR in ECM depends on
(a) Hardness of work material
(b) atomic weight of work material
(c) thermal conductivity of work material
(d) ductility of work material
76. ECM cannot be undertaken for
(a) steel
(b) Nickel based superalloy
(c) Al 0,
(d) Titanium alloy
77. Commercial ECM is carried out at a combinatiorof
(a) low voltage high current
(b) low current low voltage
(c) high current high voltage
(d) low current low voltage

3
78. In electrochemical machining of pure iron a matrial removal rate of 600 mm/min is
required. Estimate current requirement.

(a) 1 =635.8 A
(b) I = 785.5 A
(c) | = 268.8 A..
(d) 1=3251 A

79. Composition of a Nickel superalloy is as foles: Ni = 70.0%, Cr = 20.0%, Fe = 5.0%

and rest Titanium .Calculate rate of dissolution ifthe area of the tool is 1500 mrzrand
a current of 2000 A is being passed through the deAssume dissolution to take place
at lowest valency of the elements.
A, =5871p =89y =2
A= 51.99pCr— 7.19vCr— 2
A.,=55.85_=7.86v_=2
A =479p =451v_=3
(2)25.325 mm/min
(0)1.43 mm/min...
(©)2.25 mm/min
(d)3.54 mm/min
80. In ECM operation of pure iron an equilibrium gap of 2 mm is to be kept. Determine
supply voltage, if the total overvoltage is 2.5 VI he resistivity of the electrolyte is
50 2-mm and the set feed rate is 0.25 mm/min.
(a) v=73.8 volt
(b) V=65.35 volt
(c) V=63.32 volt
(d) V=3.54 volt
81. Following are one of tr31e density of the comprsed liquid in ECM process are

A)4.5 kg/m
B)45.25 kg/m3
C)48.25 kg/m3
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D)55.25 kg/m3
82.Following are the one of the velocity range afie ECM process are
A)120-150 m/s
B)500 ~ 700 m/s...
C)150-250 m/s
D)300-450 m/s
83. Following are the one of the Pressure rangé the ECM process are
A)12-15 bar
B)15-18 bar
C) 2-10 bar
D)30-35 bar
84. Following are the one of the Limitation of tke ECM process are
AMRR is rather low
BTapering occurs due to flaring of the jet
CEnvironmental load is rather high.
DAbove all.
85. ECM cannot be used to machine
(a) frozen food
(b) plywood
(c) leather
(d) steel plates....
86. In ECM mixing process takes place in
(a) intensifier
(b) catcher
(c) mixing chamber...
(d) orifice
87. Electrolyte of the overall ECM
(a) Nacl
(b) KNo3
(c) H2S504
(d) Above all
88. In an environment friendly development concermig ECM, the following is used as
abrasive
(@) dryice...
(b) cubic boron nitrite
(c) diamond
(d) tungsten carbide
89. Following are one of the temperature of the ECNprocess are
(a) 20C — 50C
(b) 120C — 145C
(c) 220C —250C
(d) 720C — 750C
90. MRR in ECM depends on
(a) Hardness of work material
(b) atomic weight of work material...
(c) thermal conductivity of work material
(d) ductility of work material

91. Following are one of the Dilution range of th&CM process
(a) 100 g/l to 500 g/I
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(b) 600 g/l to 700 g/l
(c) 700 g/l to 500 g/l
(d) 1000g/I to 1500 g/l
92.The working gap between the tool an the work pce are
(2)0.001 mm to0.02 mm
(b) 0.1 mm to 2 mm..
(¢)10.0 mm to 20 mm
(d) 20.0mm to 30.0 mm
93. ECM can be classified as the following type @fon-traditional machining process
(i) electrical chemical process
(ii) optical
(iif) mechanical
(iv) Thermal process

ANSWERS
741 75|76|77|78|79/80|81(82|83|84/85|86|87[88(8990|91|92|93
b |b|dja|a| a|] bl bl d b b

Q)
o

PART-B [2 Mark questions and answers]

94. What is the working principle of EDM process?[AJ, MAY-10]
In EDM process, metal is removed BYduang powerful electric spark discharge between
the tool and the work material.
95. What is the purpose of dielectric in EDM? [AU, MAY-09]
1. Its acts as an insulating medium.
2. It carries away the eroded megatiples along with it.
3. It cools the spark region and ketpkeeping the tool and work piece cool.
96. What the basic requirements of tool material foEDM? [AU, Apr-13]
1. It has low erosion rate.
2. It should be electrically conduetiv
3. It should have good machinability.
97. Name the common tool materials.
1.Copper.
2. Graphite.
3. Copper-Tungsten.
98. Define tool wear ratio. [AU, MAY-11]
The tool wear ratio is defined as th&éo of volume of work material removed to the
volume of electrode consumed.
99. Give the wear ratio of non-metallic electrode:
For non metallic wear vary from 50150:1
100. What are the advantages of EDM process?
1. Machining of very thin sectiorpgssible.
2. It does not leave any chips.
3. Itis well suited for complicatedmponents.
101. What are the disadvantages of EDM process? A Apr-13]
1. It is only suited for machiningeedrically conductive materials.
2. It is suitable for machining smabirkpieces only.
3. Metal removal rate is low.
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102. List the applications of wire-cut EDM.

It is best suited for the productmfrgears, tools, dies, rotors, turbine blades @ards for
small to medium size production.
103. What is the function of servo mechanism in EDW[AU, MAY-11]

The function of servo mechanism is to maintainy\amall gap, know as ‘spark gap’ ranges

of .005 to 0.05 mm between the work piece andadbek t
Part-C (16 mark questions)
104. Explain the principle of working of EDM peexs with sketch. [AU-Dec’07, May-11, MAY-
12]
105. What are the advantages and disadvantaglee BDM process? [AU, MAY-11]
106. Explain the principle of working of wire cEDM process with a sketch. [AU-May'07, May-
10]
107. List the advantages of wire cut EDM procgssl, MAY-12]
108. What are the tools (electrodes) used in EDdégss. [AU, MAY-09]
109. What are the functions of dielectric fluidsed in EDM process? [AU, MAY-09]
110. Explain about metal removal rate and surfexgh in EDM process?
111. Explain the following: i) R-C circuit; ii) B&-L circuit; iii) Rotary pulse generator circuit))i
Controlled pulse Generated circuit. [AU, MAY-10, MAL1]

UNIT IV CHEMICAL AND ELECTRO-CHEMICAL ENERGY BASEDPROCESSES
PART-A 1IMARK

112. Which of the following material cannot be macimed by EDM
(a) steel
(b) WC
(c) Titanium
(d) Glass...
113. w( W)hich of the following is used as dielectnedium in EDM
(a) tap water
(b) kerosene ....
(c) NaCL solution
(d) KOH solution
114. Tool should not have
(a) low thermal conductivity ...
(b) high machinability
(c) high melting point
(d) high specific heat
115.EDM process is a
(a) Electro Thermal process..
(b) Thermal based process
(c) Mechanical based process
(d) Abrasive jet machining process.
116. EDM is mainly used to machine the
(a) high strength temperature resistant alloys..
(b) Low strength temperature alloys
(c) Low strength temperature resins
(d) High strength low alloys.
117. The followings are the different electrodenaterials which are used commonly in the
industry:
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(a) Graphite
(b) Electrolytic oxygen free copper
(c) Tellurium copper — 99% Cu + 0.5% tellurium
(d) Above all...
118. In a RC type generator, the maximum chargingoltage is 80 V and the charging
capacitor is 100uF. Determine spark energy.
(@) 0.032J
(0)0.32 J...
(c)0.0032 J
(d)0.00032 j
119. If in a RC type generator, to get an idle timef 500us for open circuit voltage of
120 V and maximum charging voltage of 70 V, determee charging resistance.
Assume C = 10(uF.
(&) 6 ohm..
(b) 60 ohm
(c) 600 ohm
(d)0.60 ohm
121. For a RC type generator to get maximum powerigsipation during charging
V *=V x0.716. Determine idle time for R=10Q and C = 200uF

(a)Ts=0.1508ms
(b)Ts=1.50085ms
(c)Ts=1.58ms...
(d)Ts=1.058ms
121. Determine on time or discharge time if V=100V and VF=15V.

Spark energy = 0.5 J. Generator is expected for marum power during charging.
Machine resistance = 0.%52.

(2)6200uF

(b)620 pF

(c)0.62uF

(d)62 uF...

122.1dentify the limitations of EDM from environmental issues
(a) water recycling
(b) chip recovery
(c) spent water disposal
(d) Above all
123.List quality parameters associated with EDM proess
(a) striation formation
(b) tapering of the kerf
(c) burr formation on the exit side
(d) Above all.
124. List different modules of EDM systems
A) Additive Mixer
B) Accumulator
C) A&B
D) None of this..
125.The Dielectric Electrode should posses the folling parameters are
A) High electrical conductivity
B) Higher density
C) Easy manufacturability
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D) Above all..
126.The different electrode materials which are ugecommonly in the industry are
A) Tellurium copper — 99% Cu + 0.5% tellurium ..
B) H2So4
C) KNo3 solution with abrasives
D) None of this.
127. Different power generators are used in EDM andome are listed below are
A) Band C...
B) Hybrid EDM generator
C) Electronic pulse generator
D) No need of power generators.
128. Mechanism of material removal in Electron BeanMachining is due to
a) Mechanical erosion due to impact of high of ggeslectrons
b) Chemical etching by the high energy electron
c) Sputtering due to high energy electrons
d) Melting and vaporisation due to thermal effefcingpingement of high energy electron.....
129. Mechanism of material removal in Laser Beam Mehining is due to
a) Mechanical erosion due to impact of high of gggrhotons
b) Electro-chemical etching
c) Melting and vaporisation due to thermal effeétimpingement of high energy laser
beam......
d) Fatigue failure
130. Generally Electron Beam Gun is operated at
a) Atmospheric pressure
b) At 1.2 bar pressure above atmosphere
c) At 10 — 100 mTorr pressure
d) At 0.01 — 0.001 mTorr pressure....
131. In EDM p[)ocess the cathode filament heated at

a) 2500C.
b) 250C.

c) 500C.
d) None of these.
e)

ANSWERS

112 113| 114| 115|116 117| 118| 119| 120| 121
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PART - B
2 MARK QUESTIONS AND ANSWER$

132. State the principle of chemical machining process
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In chemical machining process, material is remo¥@in the work piece through a
controlled etching or chemical attack of the wordce material.
133. What is the purpose of etchants in chemical nmach?

Etchants are used to remove the metal from thd wigce. The metal is removed by the
chemical conversion of the metal into metallic.salt
134. Name the etchants used in chemical machiningggssoc

1. Caustic soda, 2. hydrochloric acid, 3. ai#tid, 4. Iron chloride.
135. What is the use of maskant in chemical machining?

In chemical machining process, the areas of th&\p@ce which are not to be machined
are covered with a resistant, called a resist cflaauat.
136. Name some of the maskants used in CHM.[AU, APR-11

1. Butyl rubber, 2. Neoprene rubber, 3. PolymérsPolyethylene, etc.
137. Write the principle of ECM process. [AU-Dec’'04ayt12]

ECM is based on the principle of Faraday’s law&lefctrolysis and reverse electroplating.
In this process, the work piece is connected tatigegerminal (anode) and the tool is connected to
negative terminal (cathode). When the currentasspd, the work piece, the work piece loses
electrolyte between the work and tool.
138. What are the requirements of tool materials ivg&ocess? [AU, APR-09]

1. It should be conductor of electricity.

2. It should be chemically inert to the electtely

3. It should be easily machinable.
139. What are factors to be considered while desigriiegdol? [AU, APR-10]

1. Determine the tool shape, so that the desinage of the job is obtained under existing
machining conditions.

2. Design the tool by considering the electrolfttav, insulation strength and fixing
arrangements.
140. State the function of electrolyte used in ECM pes¢e[AU, APR-09]

1. It carries the current between the tool amdwbrk piece.

2. It cools the cutting zone which becomes het twuthe flow of high current.

3. It removes products of machining from theiogtzone.
141. Name any two electrolyte used in ECM. [AU-May’'05]

20% of NaCl solution in water, mixture of brinedahhbSq, potassium salts and strong
alkaline solutions are used as electrolyte in EGbtess.
142. What are the process parameters of electro chemigethining? [AU-May’'05]

1. Current density, 2. Gap between tool and wieke, 3. Type of electrolyte used. 4.
Tool feed rate.
143 Write down the applications of the chemical mgjiprocess. [AU, May-12]

Machining complicated profiles, drilling small geboles, machining of hard materials.
Part-C (16 mark questions)
144. Explain the ECM process. Explain how a mgpbf the tool is obtained. [AU, APR-11, May-
10, May-12]
145. Explain the working principle of electrochealidischarge grinding and discuss the proces:
capabilities. [AU, APR-10]
146. Explain the principle of ECG and ECH. [AU-WV7]
147. What are the main advantages, disadvantagespglications of ECM process?
148. List the requirements of tool material forMECWrite the commonly used tool materials.
149. List the advantages, disadvantages and atiphs of ECG process. [AU, May-09]
150. Explain Electro-chemical honing process witt sketch. [AU-May’'07, May-11]
151. Write short notes on photo resist maskangescprint maskant. [AU, May-12]
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152. What are the factors influencing the selectbrmaskants in chemical machining process.
[AU, May-12]

UNIT -V THERMAL ENERGY BASED PROCESSES

PART-A 1MARK

153. Mechanism of material removal in Electron BeanMachining is due to
a) Mechanical erosion due to impact of high of ggeslectrons
b) Chemical etching by the high energy electron
c) Sputtering due to high energy electrons
d) Melting and vaporisation due to thermal effefcingpingement of high energy electron
154. Mechanism of material removal in Laser Beam Mehining is due to
a) Mechanical erosion due to impact of high of gggrhotons
b) Electro-chemical etching
c) Melting and vaporisation due to thermal effeldingpingement of high energy laser beam ...
d) Fatigue failure
155. Generally Electron Beam Gun is operated at
a) Atmospheric pressure
b) At 1.2 bar pressure above atmosphere
c) At 10 — 100 mTorr pressure
d) At 0.01 — 0.001 mTorr pressure ...
156.Laser Beam is produced due to
a) Spontaneous emission
b) Stimulated emission followed by spontaneous sims
c) Spontaneous emission followed by Spontaneous jatien
d) Spontaneous absorption leading to “populatiovension” and followed by stimulated
emission ...
157. Which of the following material is not generdy machined by USM
a) Copper ...
b) Glass
c) Silicon
d) Germanium
158. Tool in USM is generally made of
a) Glass
b) Ceramic
c) Carbides
d) Steel ...

159. Increasing volume concentration of abrasive islurry would affect MRR in the following
manner
a) increase MRR...
b) decrease MRR
c¢) would not change MRR
d) initially decrease and then increase MRR
160. USM can be classified as the following type nbn-traditional machining process
a) electrical
b) optical
¢) mechanical ...
d) chemical
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161. Glass is being machined at a MRR of 6 msmmin by AIZOSabrasive grits having a grit dia
of 150pum. If 13{)0 pm grits were used, what would be the MRR?

a) 4 mnimin...

b) 5 mrr?/min

c) 4.5 mrﬁ/min

f) 7 mm/min

162. For the above problem, from the initial settig the frequency is increased from 20 kHz to
25 kHz. Determgi)ne new MRR.

a) 10 mm/min
b) 8 mm3/min
c)7 mrr13/min
d)7.5 mrr?/min...
163. Glass is being machined at a MRR of 6 msmmin by Al 2O3 abrasive grits having a grit dia

of 150 um. The feed force is increased by 50% along with geduction in concentration by
70%. What W0u3|d be the effect on MRR.

a) 10 mry/min
b) 8 mry/min

c) 7 mm/min
d) no change....
164. 1 Torr =
a) 1Imm of Hg...
b) 0.1mm of Hg
¢) 10mm of Hg
d) 100mm of Hg
165. USM is used in the type of material
a) hardness
b) malleable
c) ductile
d) brittle...
166. The transducer for USM works on the followingprinciple
a) Piezoelectric effect
b) Magnetostrictive effect
c) Electrostrictive effect
d) all...
167. function of electron beam gun to generate
a) charge particles
b) free electrons...
c) vibration
d) none of these
168. Impact machining is one of the very few commeially
feasible methods for machining which types of mateals?
a. Hard.
b. Brittle.
c. Frangible.
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d. All of the above.
e. None of the above.
169. The development of the electron beam machineag/the
direct result of the special needs of what industry
a. Electronics.
b. Atomic energy.
c. Aerospace.
d. All of the above.
e. None of the above.
170. The electron beam machine is basically a soerof what
type of energy?
a. Thermal.
b. Sonic.
c. Fluid.
d. All of the above.
e. None of the above.
171. The electron beam technique cuts material by:
a. Alternately heating and cooling the area touie c
b. Vaporizing the material.
c. Making use of a pulsing technique.
d. All of the above.
e. None of the above.
172. Mechanism of material removal in Laser Beam Mehining is due to
a) Mechanical erosion due to impact of high of gggrhotons
b) Electro-chemical etching
c) Melting and vaporisation due to thermal effedingpingement of high energy laser beam ...
d) Fatigue failure
ANSWERS

153|154 | 155| 156 | 157 | 158| 159| 160| 161 | 162
a a d C C b b b d b
163| 164 | 165| 166 | 167 | 168| 169| 170| 171| 172

b a C b a c a c C C

PART — B [2 Mark questions and answers
173. State the working principle of EBM.[AU, MAY-11]

When the high velocity beam of electrons strike thork piece, its kinetic energy is
converted into heat. This concentrated heat rdisetemperature of work material and vaporizes &
small amount of it, resulting in removal of metadrh the work piece.

174. Explain why EBM process is performed usuallyn a vacuum chamber. [AU, MAY-10]

1. To avoid collision of accelerated electronthvaiir molecules.

2. Protect the cathode form chemical contaminadiod heat losses.

3. The possibility of an arc discharge betweendlectrons is prevented.

175. Name two methods of focusing the electron bea[AU, MAY-10]

1. Electromagnetic focusing, 2. Electrostatiouging.

176. Why is the deflection coil is provided for €lctron beam machining? [AU-May’05]
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The electromagnetic deflector coil is used to efgfthe electron beam to different spot on
the work piece. It can also be used to controbidi# of cut.
177. List any two advantages of EBM. [AU, MAY-09]

1. Very small holes can be machined in any tyjpaaterial to high accuracy.

2. It is quicker process. Harder materials clo de machined at a faster rate than
conventional machining.

178. What is the acronym of LASER? [AU-May’'05, MAY-12]

Light amplification by stimulated emission of ration is known as LASER. It is an
electromagnetic radiation. It produces a powenfaibnochromatic, collimated beam of light in
which the waves are coherent.

179. List the limitations of EBM. [AU, MAY-11]

1. Highly skilled operators are needed, 2. Ratgroduction is low, 3. Initial investment is
high, 4. Life of flash lamp is short.

180. What are the applications of EBM? [AU, MAY-09

1. Itis used for making very small holes, dificwelding of non-conductive and refractory
materials, cutting complex profiles in thin anddharaterials.

2. It can be used for mass micro-machining prodoc

3. It can also be used for selective heat trgaifrmaterials.

181. What is plasma? [AU, MAY-11]

When a flowing gas is heated to sufficiently higmperature of the order of 11,800to
28, 008C, it becomes partially ionized and it is knowrpéssma.

182. State the working principle of PAM.

In plasma arc machining process, material is readdwy directing a high velocity jet of
high temperature (11,080 to 28, 008C) ionized gas on the work piece. This high terapee
plasma jet melts the material of the work piece.

183. What are the gases used in PAM? [AU-May’05]

The commonly used gases are nitrogen hydrogenmaiture of nitrogen — hydrogen and
argon — hydrogen, etc.

184. What are the types of plasma arc torches? [AWAY-11]

There are two types of plasma arc torches. They a

1. Direct arc plasma torches or transferred yre.t

2. Indirect arc plasma torches or non-transfearedype.

185. List any two advantages of PAM.

1. It can be used to cut any metal, 2. Cuttiawg s high, 3. As compared to ordinary

flame cutting process, it can cut plain carbonldtae times faster.

Part-C (16 mark questions)

186. Describe electron beam machining equipmét:Dec’04, May-11]

187. Discuss the process parameters in EBM. [ABYM2]

188. What are the applications of EBM process?-pAdly/’'05, May-10]

189. Describe laser beam machining equipment. p&d04, May-11]

190. Explain any one method of producing lasetJ{day’05]

191. Explain the machining applications of laser.

192. Explain plasma arc machining process. [AU:0&dViay-10, May-12]

193. Discuss about PAM process parameters. [Ald-(de May-10]

194. What are the types of lasers used for materatessing applications? Describe how the
system can be used for machining purposes. [AU, MRY

195. Write down the advantages, disadvantages pptications of Electron beam Machining
process. [AU, MAY-12]
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************A L L T H E B E ST***********
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