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DEPARTMENT OF MECHANICAL ENGINEERING

INSTITUTE VISION AND MISSION

VISION:

To emerge as a Centre of excellence in technical education with a blend of effective student

centric teaching learning practices as well as research for the transformation of lives and

community.

MISSION:

1.
2.

Provide the best class infrastructure to explore the field of engineering and research.
Build a passionate and a determined team of faculty with student centric teaching,
imbibing experiential and innovative skills.

Imbibe litelong learning skills, entrepreneurial skills and ethical values in students for

addressing societal problems.

PRINCIPAL



. #% NARASARAOPETA
NEC ENGINEERING COLLEGE

(AUTO\N OMOUS)

DEPARTMENT OF MECHANICAL ENGINEERING

|  DEPARTMENT VISION
~ AND MISSION




)

YE ie,am.kmm,::t;

DEPARTMENT OF MECHANICAL ENGINEERING

DEPARTMENT VISION AND MISSION
VISION:

To strive for making competent Mechanical Engineering Professionals to cater the real time
needs of Industry and Research Organizations of high repute with Entrepreneurial Skills and

Ethical Values.

MISSION:

MI1.  To train the students with State of Art Infrastructure to make them industry ready
professionals and to promote them for higher studies and research.

M2. To cmploy committed faculty for developing competent mechanical engineering
graduates to deal with complex problems.

M3. To support the students in developing professionalism and make them socially

committed mechanical engineers with morals and ethical values.
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DEPARTMENT OF MECHANICAL ENGINEERING

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO 1: Excel in profession with sound knowledge in mathematics and applied sciences
PEO 2: Demonstrate leadership qualities and team spirit in achieving goals

PEO 3: Pursue higher studics to ace in research and develop as entrepreneurs,

PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1. The students will be able to apply knowledge of modern tools in manufacturing
cnabling to conquer the challenges of Modern Industry.

PSO2. The students will be ablc to design various thermal engineering systems by applying
the principles of thermal sciences.

PSO3. The students will be able to design different mechanisms and machine components of

transmission of power and automation in modern industry.
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PROGRAM OUTCOMES (POs):

Engineering Graduates will be able to:

l. Engineering knowledge: Apply the knowledge of mathematics, science.
engineering fundamentals, and an engineering specialization to the solution of complex
engineering problems,

2. Problem analysis: Identify, formulate, review research literature. and analyse complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, socictal. and
environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, sclect. and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex enginecring
activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to
assess socielal, health, safcty, legal and cultural issues and the consequent responsibilities
relevant to the professional engincering practice.

7. Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts. and demonstrate the knowledge of.
and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engincering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological change.
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REVISED Bloom’s Taxonomy Action Verbs

Definitions I. Remembering | I, Understanding lil. Applying IV, Analyzing V. Evaluating VI, Creating
Bloom’s Exhibit memory | Demonstrate Solve problems to | Examine and break| Present and Compile
Definition of previously understanding of new situations by | information into defend opinions | information
learned material | facts and ideas by applying acquired | parts by identifying| by making togetherina
by recalling facts| ofganizing, knowledge, facts, | motives or causes. judgments about | different way by
terms, basic comparing, techniques and Make inferences information, combining
concepts, and translating, rules in a different | and find evidence validity of ideas, | elementsina
answers, interpreting, giving | way. to support or quality of work | new pattern or
descriptions, and generalizations. based on a set of | proposing
stating main ideas. criteria. alternative
: - solutions.
Verbs = Choose »  Classify Apply Analyze = Agree = Adapt
= Define Compare Build " Assume = Appraise =  Build
Find = Contrast Choose Categorize =  Assess = Change
* How = Demonstrate Construct Classify = Award = Choose
P\ * |label * Explain Develop Compare * Choose = Combine
® [ist * Extend Experiment with Conclusion = Compare = Compile
= Match = [llustrate Identify Contrast = Conclude = Compose
* Name * |nfer Interview Discover * (riteria * (Construct
*  Omit * Interpret Make use of Dissect =  Criticize = Create
* Recall = Qutline Model Distinguish * Decide = Delete
= Relate * Relate Organize Divide = Deduct Design
* Select = Rephrase Plan Examine * Defend « Develop
= Show * Show Select Function = Determine = Discuss
! =  Spell ®  Summarize Solve Inference = Disprove * Elaborate
: = Tell * Translate Utilize Inspect * Estimate = Estimate
: =  What List * Evaluate * Formulate
*  When v | &> Motive = Explain * Happen
*  Where Relationships | « Importance | » Imagine
’ *  Which " Simplify = Influence = Improve
: = Who Survey * Interpret * Invent
w =  Why Take part in * Judge * Makeup
‘ Test for *  Justify » Maximize
LN Theme = Mark e Minimize
‘ = Measure *  Modify
* Opinion = Original
* Perceive = QOriginate
* Prioritize * Plan
* Prove = Predict
= Rate * Propose
Recommend | « Solution
Rule on Solve
= Select *  Suppose
* Support * Test
. i *  Value = Theory

«derson, L. W., & Krathwohl, D, R. {2001). A taxonomy for learning, teaching,

and assessing, Abridged Edition. Boston, MA: Allyn and Bacon.
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CO

After successful completion of this course, the students will be able to:

C314.1

Illustrate and solve lincar programming problems.

C314.2

Solve transportation and assignment problems. s A

C314.3

Select a suitable sequencing and Solve waiting line theory problems.

C314.4

Solve networking models and replacement problems.

C314.5

Analyze game theory & Dynamic Programming,
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Narasaraopeta Engineering College

NEC {Autonomous)

Yallmanda{Post), Narasaraopet- 522601

Department of Mechanical Engineering

COURSE INFORMATION SHEET

PROGRAME: B.Tech Mechanical Engineering

COURSE: OPERATIONS RESEARCH | Semester: V CREDITS: 3

COURSE CODE: R20CC310E03 COURSE TYPE (CORE /ELECTIVE / BREADTH/ S&H): OPEN
REGULATION: R20 ELECTIVE

Autonomous

COURSE AREA/DOMAIN: Industrial PERIODS: 6Per Week,

Engineering

COURSE PRE-REQUISITES:

C.CODE COURSE NAME DESCRIPTION SEM

R20CC1102 | Mathematics — I Matrix Algebra and Calculus I-1

™\ COURSE OUTCOMES:

SNO

Course Qutcome Statement

COt1

Illustrate and solve linear programming problems [K3]

CO2

Solve transportation and assignment problems. [K3]

CO3

Select the suitable sequencing and solve waiting line theory problems [K4].

CO4

Solve network models and replacement problems[K3)

COs5

Analyze game theory & Dynamic programming [K4|

SYLLABUS:

UNIT

DETAILS

~

|

Development-definition, characteristics and phases, types of operation research models,
applications.

LINEAR PROGRAMMING PROBLEM: Formulation, graphical solution, simplex method,
artificial variables techniques, two—phase method, big-M method, duality principle.

II

TRANSPORTATION PROBLEM: Formulation, types of initial basic feasible solution using
different methods, optimal solution, unbalanced transportation problem, degeneracy.
ASSIGNMENT PROBLEM: Formulation, optimal solution, variants of assignment problem,
Travelling salesman problem.

I

SEQUENCING: Introduction, flow, shop sequencing, » jobs through two machines, n jobs
through three machines, job shop sequencing, and two jobs through ‘m’ machines.

WAITING LINES: Introduction — single channel — poison arrivals —exponential service times —
with infinite population and finite population models— multichannel — poison arrivals —
exponential service times with infinite population single channel poison arrivals.

v

REPLACEMENT: Replacement Model, Replacement of items that deteriorate, Gradually, Fail
suddenly, group Replacement policy analysis, Problems.

NETWORKING MODELS: Earliest Completion time of a project and Critical path,
Programme Evaluation Review Technique, Total Slack, Free Slack, Probability of achieving
completion date, Cost Analysis, Crashing the network, Resource Scheduling-Advantages,
Limitations, Cost Analysis, Distinction between PERT and CPM, LPP Formulation

THEORY OF GAMES: Introduction — mini. max (max. mini) — criterion and optimal strategy




— dominance principle —m x 2 &2 x n games -graphical method.
DYNAMIC PROGRAMMING: Introduction, Bellman’s principle of optimality,
Applications of dynamic programming,

TEXT BOOKS

T

BOOK TITLE/AUTHORS/PUBLISHER

T1

Operations Research, S.D.Sharma, KedarNath Ram Nath Publishers

T2

Operations Research, A.M.Natarajan, P.Balasubramani and A, Tamilarasi, Pearson Education

REFERENCE BOOKS

R

BOOK TITLE/AUTHORS/PUBLISHER

R1

Introduction to O.R, Hiller &Libermann, Tata McGraw Hill

R2

Operations Research, R.Pannerselvam, PHI Publications

R3

Operations Research, Wagner, PHI Publications

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS:

SNO

DESCRIPTION Associated PO & PSO

1

Inventory PO1,PO2 PO3 & PSOI1

WEB SOURCE REFERENCES:

hitps://onlinecourses.nptel.ac.infage18 mgd1/preview

hitps://nptel.ac.in/courses/112106134/1

https://nptel.ac.infeourses/112106134/3

https://mptel.ac.in/courses/112106134/4

https://nptet.ac.in/courses/112106134/5

https://nptel.ac.in‘courses/112106134/8

bitps://nptel.ac.in/courses/112106134/14

https://nptel.ac.in/courses/112106134/16

Ol oo ~3 O | f| | R

https://nptel.ac.in/courses/1 12106134/2 1

DELIVERY/INSTRUCTIONAL METHODOLOGIES:

+ Chalk & Talk v PPT ClActive Learning

VWeb Resources L] Students Seminars UCase Study

[1Blended Learning U Quiz U Tutorials

CIProject based learning CINPTEL/MOOCS [J Simulation

CIFlipped Learning Clindustrial Visit [1Model Demonstration

[IBrain storming [Role Play CiVirtual Labs -
MAPPING CO’S WITH PO’S
co PO1 | PO2 | PO3 | PO4 | POS | PO6 [ PO7 [ POS | POY | PO10 | PO11 | POIZ | PSOI | PSO2 | PSO3
C3151 |3 3 2 - - - - - - - n » 3 N :
C3152 |3 3 2 - 8 - " R . . . A 3 . "
C3153 |3 3 2 - - - - - - - - - 3 - -
C3154 |3 3 2 R - - - - - - - - 3 - -
C3155 |3 3 2 - - - - - - - . 3 B -
C3156 |3 3 2 . R - - - . - . " 3 - -
Average | 3.00 | 3.00 | 2.00 | - - - - - - . - N 300 |- -

— solution of games with saddle points — rectangular games without saddle points — 2 x 2 games




MAPPING COURSE WITH POs & PSOs
Course | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | POT1 | PO12 PSO1 | PSO2 | PSO3

C311 3.00 | 300 | 200 |- - - - - N

- - - 300 |- -
Course Outcome Assessment Methods Weightages
Direct Cumulative Descriptive Test
Assessment Intem.al - Objective Test 30% Final Course Qutcome
Examinations Assignment Test 90%
(100%)
(CIE) °
Semester End Exarninations (SEE) 70%
Indirect Assessment | Course End Survey 10%

Rubrics for overall attainment of course outcomes:

If 50% of the students crossed 50% of the marks: Attainment Level 1
If 60% of the students crossed 50% of the marks: Attainment Level 2

If 70% of the students crossed 50% of the marks: Attainment Level 3

Note: Percentages mentioned in above rubrics can be slightly changed
depending upon the complexity of your respected subject.

. . -
4 s

Fa

\‘ ' \ , v elron
Course-Thstructor Co;}se dinator Module ém’%%_’

Head of tli!’g,fl)eimrtment




ANNEXURETI:
{A) PROGRAM OUTCOMES(POs) Engineering Graduates will be able to;
1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engincering specialization to the solution of complex engineering problems.
2, Problem anmalysis: Identify, formulate, review research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.
3. Design/development of solutions: Design solutions for complex engineering problems and design  system
components or processes that meet the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and environmental considerations.
4. Conduct investigations of complex problems: Use research-based knowledge and research methods including design of
experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.
S.Modern tool usage: Create, select, and apply appropriate technigues, resources, and modern engineering and IT tools
including prediction and modeling to complex engineering activities with an understanding of the limitations.
6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety,
legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.
7. Environment and sustainability: Understand the impact of the professional engineering solutions in  societal and
environmenta! contexts, and demonstrate the knowledge of, and need for sustainable development.
8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice.
9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and in
multidisciplinary settings.
10. Communication: Communicate effectively on complex engineering activities with the engineering community and with
society at large, such as, being able to comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.
11. Project management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.
12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and life-long
learning in the broadest context of technological change.

(B) PROGRAM SPECIFIC OUTCOMES (PSOs) ;

PS01.The students will be able to understand the modern tools of machining which gives them good expertise on advanced
manufacturing methods.

PSO2.The students will be able to design different heat transfer devices with emphasis on combustion and power production.
PS03.The students are able to design different mechanisms and machine components suitable to automation industry.

Coguitive levels as per Revised Blooms Taxonomy:

. LEVEL Key words
Cognitive
Domain
Remember Kl Defines, describes, identifies, knows, labels, lists, matches, names, outlines,
recalls, recognizes, reproduces, selects, states.
Understand K2 Comprehends, converts, defends, distinguishes, estimates, explains, extends,

generalizes, gives an example, infers, interprets, paraphrases, predicis,
rewrites, summarizes, translates.
Apply K3 Applies, changes, computes, constructs, demonstrates, discovers,
manipulates, modifies, operates, predicts, prepares, produces, relates, selcts,
shows, solves, uses.

Analyse K4 Analyzes, breaks down, compares, contrasts, diagrams, deconstructs,
differentiates, discriminates, distinguishes, identifies, illustrates, infers,
outlines, relates, selects, separates.

Evaluate K5 Appraises, compares, concludes, contrasts, criticizes, critiques, defends,
describes, discriminates, evaluates, explains, interprets, justifies, relates,
summarizes, supports
Create Ks Categorizes, combines, compiles, composes, creates, devises, designs,
explains, generates, modifies, organizes, plans, rearranges, reconstructs,
relates, reorganizes, revises, rewrites, summarizes, tells, write




Unit wise Sample assessment questions

COURSE OUTCOMES: Students are able to

coy [llustrate and solve linear programming problems K2& K3)

CO2 Solve transportation and assignment problems. [K2 &K3]

co3 Select the suitable sequencing and solve waiting line theory problems [K2 & K3].

o4 Solve network models and replacement problems[K3]

cos Analyze game theory & Dynamic programming [K2& K3]

KNOWLEDGE
SNO QUESTION CO
LEVEL
UNITI
A) Explain various phases in solving an Operations Research problem., Rememb

1 B) What are the applications of Operations Research? ering co1
C) Explain the characteristics and the limitations of Operations Research. (K1)

Use graphical method to solve the LPP.
Maximize Z= 6x,+4x;

2 Subject to the constraints: Unfiersta col

2x4x: <2 ndmg.&
XieXe X 2 Applying
3Ix+2%,< 9 and x,:> 0 (K2, K3)
Solve the following LP problem graphically: Understa
Minimize Z= -6X,~4X, nding &

3 | Subject to the constraints: Applying | coj
2x+3%.> 30 (K2, K3)
3x+2x.<24
X+%> 3 and x,,x,> 0
Solve the following using graphical method Understa
Maximize Z= 9x + 10y subject to nding &

4 | 11x+9y< 9900 Applying | coj
7x + 12y < 8400 (K2, K3)
6x + 16y <9600 and
x>0,y>0

UNIT 2
Solve the following transportation problem using penalty method.
4 6 8 8 40
Applying
1 CcO2
6 8 |6 {7 |60 (K3)
5 7 6 3 50

20 30 |50 |50




Solve the following transportation problem
DI |D2 [D3 [D4 [ D5 | Supply
A i |1 |2 [6 (9 [0 Applying
&) coz
B 6 4 3 5 7 120
C 5 2 6 4 8 120
Demand (40 (50 |70 |90 |90
Determine the optimal solution for the following degenerate transportation problem;
S5 D1 D2 D3 D4 D5 Supply
01 4 7 3 8 2 4 Applying
02 1 4 7 3 8 7 (K3) co2
03 7 2 4 7 7 9
04 4 8 2 4 7 2 .
\/
Demand | 8 3 7 2 2
Solve the following unbalanced assignment problem.
Job/Machine A |[B |C |D |E
P 4 {3 |6 |2 |7 Applying
(K3) co2
Q 10 [12 |11 |14 |16
R 4 3 2 1 5
S 8 7 6 9 6
UNIT 3
We have five jobs each of which must go through the machines A, B and in the brder ABC. Determine the
sequence that will minimize the total elapse time:
J 1 2 3 4 5 . ./
obNo Applying et
M/C A 5 7 6 9 5 (K3) co3
M/CB 2 1 4 5 3
M/CC 3 7 5 6 7
Also determine the idle time of each machine.
A book binder company has one printing machine and one binding machine. | Applying
There are manuscripts of a number of different books. Processing times for (K3) cO3
printing and binding are given in the following table:




Book | Time (in hours)
Printing | Biading
A 3 2
B 1
C 9 7
D 3 B
E 10 4

Determine the sequence in which books should be processed on the machines so
that the total time required is minimized.

A petrol station has two pumps. The service time is with a mean of 5 minutes

and cars arrive for service at the rate of 12 cars per hour. Find the probability | Applying

that a customer has to wait for service. What portion of time do the pumps (K3) Cco3
remain idle?

A barber shop has space to accommodate only 8 customers. Customers | Applying
randomly arrive at an average rate 12 per hour and the barbers service time is (K3) Co3

with an average of 5 minutes per customer. Find P and P,.

UNIT-4
The probability of failure just before age ‘n” is shown below. If individual replacement costs
Rs12.50 and group replacement cost Rs 3 per item. Find the optimal replacement policy.
Applying o4 FrYine
n | 2 3 4 5 (K3) (K3)
Pn 0.1 0.2 0.25 | 0.3 0.15
The following failure rates have been observed for a certain type of light bulb.
The replacement of an individual bulb on failure cost Rs 1.25. The cost of group
replacement is 80paise per bulb. Determine the better one among the individual
and group replacement policies.
Endofthe |1 |2 |3 14 |5 16 |7 APPIYIng | 5
week (K3)
Probability | 0.05 | 0.15 [ 0.25 [ 046 |0.68 |0.88 |1.00
failure to
date
A project consists of different activitics as mentioned in the below table. Draw
the network diagram and find the minimum time of completion of the project.
Activity (A |B |C |D {E |F |G (H |I
Applying
Preceding |- |- |- {A |A |B,|C [B |F (K3) Cco3
activity D ,
G
Duration |23 (8 20|16 (2 |1 [19]|4 |1
4 0
A book binder has one printing press, one binding machine and the Applying| CO3

manuscripts_of a number of different books. The time required




performing printing and binding operations for each book are shown (K3)
below. Determine the order in which books should be processed in order
to minimize the total time required to turn out all the books. Also find the
idle time for both the machines.
Book 1 2 3 4 5 6
Processing | 30 120 50 20 o0 110
time(hrs)
Binding 80 100 90 60 30 10
time(hrs)
With the help of following data , i} Draw the network ii) Find project duration for the following project and
iii) [dentify the critical path.
Activity | 1-2 [ 1-3 | 1-4 [2-4 [2-5 [ 34 [3-7 | 46 4-7 15-6 | 5-7 Applying
K3) | cos
Time 4 16 12 |7 11 |7 |8 8 13 |4 4 .
N/
{months)
UNIT-5
Determine which of the following two person zero sum games are strictly determinable and
fair. Give the optimum strategy for each player in the case of strictly determinable games.
a -5 2 Applyin
7 -4 III;(:;) s COs
b. 1 1
4 3
Solve the following pay-off matrix. Also determine optimal strategies and value of the
game. y
pPplying w/
4 4 (K3) COs
-4 4
Solve the following 2X3 game graphically.
Applying
13 11 (K3) COs
8§ 5 2
Applying CO5
Explain how simulation technique can be used in solving queuing problems. (K3)
Applying CO5
State the advantages and limitations of simulation (K3)




Sub Code: R20CC310E03

IIT B.Tech 1 Semester Regular Examinations

(ME)
MODEL PAPER-I

Time: 3 hours

Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 = 70M)

Subject Name: OPERATIONS RESEARCH

Max. Marks: 70

Q.No.

Questions

Marks

cO

Unit-1

A company is manufacturing two different types of products, A
and B. Each product has to be processes on two machines M1 and
M2, Product A requires 2 hours on machine M1 and 1 hour on
machine M2, product B requires 1 hour on machine M1 and2 hours
on machine M2. The available capacity of machine M1 is 104
hours and that of machine M2 is 76 hours. Profit per unit for
product A is Rs.6 and that for B is Rs.11.Calculate i) Formulate the
problem ii) Find out the optimal solution by Simplex method.

[14M]

COl

K3

OR

Briefly explain the applications of Operation Research.

[7M]

COl

K3

State different types of models used in operation research. Explain
any two in detail.

[7M]

COl

K4

Unit-11

Find the Feasible solution to the Transportation schedule using
North west corner cell method , least cost cell method and VAM
method

Retail

Company R1 R2
P 10 7
P2 15 12
P3 7 8

Demand 23 55

Supply

15
44

SR

[14M]

CcOo2

K4

OR

Solve the assignment problem:
1 2 3 4 5
6 5 8 11 16

1 13 i6 1 10
16 11 8 & 8
g 14 12 13 16
10 13 1t 8 16

m N W e

[14M]

CO2

K3

Unit-II1

A book binder company has one printing machine and one binding
machine. There are manuscripts of a number of different books.
Processing times for printing and binding are given in the
following table:

[14M]

COo3

K3
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Printing {5 1119310

Binding {1 2167|814

OR

The Peachtree Airport in Atlanta serves light aircraft. It has a single
runway and one air traffic controller to land planes. It takes
an airplane 12 minutes to land and clear the run way. Planes arrive
at the airport at the rate of 4 per hour.

1. Determine the average number of planes that will stack up|
waiting to land.

2. Find the average time a plane must wait in line before it can|
land.

3. Calculate the average time it takesa plane to clear the
runway once it has notified the airport that it is in the vicinity
and want to Jand.

4. The FAA has a rule that an air traffic controller can on the
average land planes a maximum of 45 minutes out of]
every hour. There must be 15 minutes of idle time available
to relieve the tension. Will this airport have to hire an extral
air traffic controller?

(14M]

CO3

K3

Unit-111

A firm is considering replacement of a machine, whose cost price [14M]

is Rs. 12,200 and the scrap value is Rs. 200. The running
(maintenance and operating) cost are found from experience are as
follows:

Year i 2 3 4 5 6 7 8
Running | 200 | 500 800 1260 | 1800|2500  |3200 | 4000
Cost

When should the machine be replaced?

CO4

K3

OR

With the help of following data , i) Draw the network ii) Find
project duration for the following project and iii) Identify the
critical path.

Activity [ 1- [ 1- | I- [2- [ 2- |3- |3- |4 |4 [5- |5
23 |4 (4 |5 |4 [716 |76 |7

Time 4 (6 |12 |7 |11 |7 {8 |8 |1 |4 |4

3
(months)

[14M]

CO4

K3

Unit-IV

Solve the following pay-off matrix. Also, determine optimal
strategies and value of the game,

51
3 4

[14M]

CO5

K3

OR

Discuss the types of simulation models.

[7M]

COs5

K3

Explain briefly the advantages and the disadvantages of simulation.

[7M]

COs

K4
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Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 = 70M)

Q.No. uestions IMarks CO KL
Unit-I
. Solve the linear programming problem (LPP) by using Simplex [aM] | col K3
method
1 Maximize Z=5x1-4x2+3x3 Subject to

2xX1+x2-6%3 < 20
6x1+5x2+10x3 <76
8x1-3x2+6x3 < 50
X1, X2, X320

OR

b Use penalty (or Big-M) method to

maximize z = 3X1- X2 Subject to the constraints
2x1+ X2> 2;

X1t 3%2<3;

X2< 4 and

X1, X2= 0

[14M] | COI K3

Unit-I1

™ CcO2 K3
Solve the following transportation problem using north west corner ™M)

a fcell method:

P Q R 5 [Availabliity
A 22 46 16 40 8
2 B 42 15 s0 18 8
C 82 32 48 60 6
D 40 40 36 83 3
Requiraments 2 2 5 6
Solve the transportation problem using VAM. [7M] | CO2 K3
D E F G Avaiiable
A 34 13 17 14 250
B i6 8 14 1G 650
c 21 14 13 4 400
Demand | 200 [ 225 | 475 | 250

OR

14 Cco2 K3
Solve the following assignment problem shown in Table using [14M]

Hungarian method. The matrix entries are processing time of each




an in hours.

1 i Y 1y V7

1 20 15 8 20 25

2 18 20 12 14 15

3 0 B B 2w B
4 1w 18 A A 2N
5 18 18 16 19 2
Unit-TIT
Suppose that there are five jobs, each of which has to be processed on|[14M] | CO3 K3
two machines A and B in the order AB. Processing times are given in
the following table
JOBS 11213 4}5
MACHINEA |62 10411
MACHINEB [3[7 |8 10| 5
Determine a sequence in which these jobs should be processed so as
to minimize the total processing time.
OR
A harbor has a single dock to unload the containers from thi [14M] | CO3 K3
incoming ships. The arrival rate of ships at the harbor follow:
Poisson distribution and the unloading time for the ships follow]
exponential distribution and hence, the service rate also follows
Poisson distribution. The arrival rate and service rate are 8 ships per
week and 14 ships per week, respectively.
Find the following
a) Utilization factor of the dock
b) Average number of waiting ships in the queue
¢) Average number of waiting ships in the system
d) Average waiting time per ship in the queue
¢) Average waiting time per ship in the system
Unit-1V
The data collected in running a machine, the cost of which is Rs. [14M] | CO4 K4
60,000 are given below and Determine the optimum period for the
replacement of the machine,
Year 1 2 3 4 5
Resale Value 42000 | 30000 20400 14460 9630
Cost of Spares | 4000 4270 4880 5700 6800
Cost of Labour | 14000 | 16000 18000 21000 25000
OR
A project consists of different activities as mentioned in the below  [[14M] | CO4 K3

table. Draw the network diagram and find the minimum time of
completion of the project.

Activity |A |B [C |D |E |F G (H|I




Preceding | - - |A|JA |BD |C |B|FG
activity
Duration | 23 201624 [18 [19 [4 |10
Unit-V

Solve the following pay-off matrix. Also determine optimal strategies|[14M] | COS5 K3
and value of the game.

4 -4

-4 4

OR

Explain the advantages, disadvantages and applications of simulation.| [7M] COs5 K3
Explain Monte-Carlo simulation. [7M] COs5 K3
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. 2020 Batch 3™ Year 1* Semester
g Description From Date To Date Duration
‘ Commencement of Class Work 25-07-2022
|1+ Spelt of Instructions 25072022 | 10-092022 | 7 Weeks
t | Assigament Test-I 15082022 .| 20-08-2022
I Mid examinations 12-09-2022 17-09-2022 1 Week
- |27 Spell of Instructions 19-09-2022 05-11-2022
£ , 7 Weeks
é Assignment Test-T1 . 10-10-2022 | 15-10-2022
¢ {1l Mid examinations ' 07-112022 | 12-11-2022 | 1 Week
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Semester End Examinations 21-11-2022 | 03-12-2022 | 2 Weeks
2020 Batch 3™ Year 2™ Semester
Commencement of Class Work 05-12-2022
1* Spell of Instructions 05-12-2022 21-01-2023 | 7 Weeks
Assignment Test-] 26-12-2022 31-12-2022
1 Mid examinations 23-01-2023 28-01-2023 1 Week
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&% OPEN ELECTIVES - R20
INEC —ee—————————
III B.TECH L [T [P INTERNAL | EXTERNAL | TOTAL [CREDITS
I-SEMESTER | MARKS ~ |MARKS | MARKS
Open Elective - 3 (0 10 30 70 100 3
OPERATIONS RESEARCH
Code: R20CC10E07
COURSE OBJECTIVES:
The course content enables students to:
e To learn the importance of Operations Research in the design, planning, scheduling,
§ ~ manufacturing and business applications

NEC

* To use the various techniques of Operations Research in solving such problems.

‘.

COURSE OUTCOMES:

After successful completion of this course, the students will be able to:

CO 1: Illustrate and solve linear programmmg problems.

CO2: Solve transportation and assignment problems.

CO 3: Select a suitable sequencing and Solve waiting line theory problems.

CO 4: Solve networking models and replacement problems.

CO 5: Analyze game theory & Dynamic Programming.
UNIT-1 INTRODUCTION:

A)evelopment—deﬁnjtion characteristics and phases, types of operation research models, applications.
LINEAR PROGRAMMING PROBLEM LPP Formulat;on graphical method, simplex method,

two—phase method, big-M method, duahty principle,
UNIT-II TRANSPORTATION PROBLEM:

Formulation, types of initial basic feasible solution using different methods, optimal solution,

unbalanced transportation problem, degeneracy.

ASSIGNMENT PROBLEM: Formulation, optimal solution, unbalanced assignment problem,

travelling salesman problem:.



OPEN ELECTIVES - R20

UNIT-III SEQUENCING:

Introduction, flow, shop sequencing, n jobs through two machines, n jobs through three machines, job
shop sequencing, and two jobs through ‘m’ machines.
WAITING LINES: Introduction — single channel — poison arrivals —exponential service times — with
infinite population and finite population models— multichéinnél — poison arrivals — exponential service
times with infinite population single channel poison arrivals. -
UNIT-IV REPLACEMENT:
Replacement Model, Replacement of items that deteriorate, Gradually, Fail suddenly, group
Replacement policy analysis, Problems. .

NETWORKING MODELS: Earliest Completion time of a project and Critical path, Programme

#\Evaluation Review Technique, Total Slack, Free Slack, Probability of achieving completion date, Cost

Analysis, Resource Scheduling-Advantages, Limitations, Distinction between PERT and CPM.
UNIT-V THEORY OF GAMES:

Introduction — mini. max (max. mini) — criterion and optimal strategy — solution of games with saddle
points — rectangular games without saddle points — 2 x 2 games — dominance principle — m x 2 &2 x
n games -graphical method. A‘ | : | ’

DYNAMIC PROGRAMMING: Introduction, Bellman’s pﬁnciple of optimality, applications of
dynamic programming.

SIMULATION: Definition, types of simulation models, phases of simulation, applications of

simulation, inventory and queuing problems, advantages and disadvantages.
TEXT BOOKS:

i PN 1. Operations Research, S.D.Sharma, KedarNath Ram Nath Publishers

2. Operations Research, A M Natarajan, P.Balasubramani and A. Tamilarasi, Pearson Education.
REFERENCE BOOKS: _
1. Introduction to O.R, Hiller &Libermann, Tata McGraw Hill
2. Operations Research, R Pannerselvam, PHI Publi¢ations
3. Operations Research, Wagnéi‘, PHI Publications
WEB LINKS:

) httD://Www.bbau.ac.in/deDUUlET/EME-GO1%EOODeration%E_OResearch.Ddf

*  hitps://www.cs.toronto.edu/~stacho/public/IEQR4004-noies 1 .pdf

NEC
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- ‘ Code: 19BMEGPE07

DEPARTMENT OF MECHANICAL ENGINEERING

OPERATIONS RESEARCH

COURSE OBJECTIVES:
The course content enables students to:
e To learn the importance of Operations Research in the design, planning, scheduling,
manufacturing and business applications
e To use the various technigues of Operations Research in solving such problems.

COURSE OUTCOMES:
After successful completion of this course, the students will be able to:
CO 1 Illustrate and solve linear programming problems.
CO 2 Solve transportation and assignment problems.
CO 3 Select a suitable sequencing and networking models.
CO 4 Solve waiting linc theory problems.
CO 5 Analyze game theory & replacement problems.

UNIT-1
INTRODUCTION: Development-definition, characteristics and phases, types of operation research

models, applications.

LINEAR PROGRAMMING PROBLEM: LPP Formulation, graphical method, simplex method,
two—phase method, big-M method, duality principle.

UNIT-1II .
TRANSPORTATION PROBLEM: Formulation, types of initial basic feasible solution using

different methods, optimal solution, unbalanced transportation problem, degeneracy.
ASSIGNMENT PROBLEM: Formulation, optimal solution, Unbalanced assignment problem,
travelling salesman problem.

UNIT-III
SEQUENCING: Introduction, flow, shop sequencing, » jobs through two machines, n jobs through

" three machines, job shop sequencing, and two jobs through ‘m’ machines.

NETWORKING MODELS: Earliest Completion time of a project and Critical path, Programme
Evaluation Review Technigue, Total Slack, Free Slack, Probability of achieving completion date, Cost
Analysis, Resource Scheduling-Advantages, Limitations, Distinction between PERT and CPM.

UNIT-1V
WAITING LINES: Introduction — single channel — poison arrivals —exponential service times — with

infinite population and finite population models— multichannel — poison arrivals — exponential service
times with infinite population single channel poison arrivals.

DYNAMIC PROGRAMMING: Introduction, Bellman’s principle of optimality, applications of
dynamic programming.

S —— s A
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UNIT-V

THEORY OF GAMES: Introduction ~ mini. max (max. mini) — criterion and optimal strategy —
solution of games with saddle points - rectangular games without saddle points — 2 x 2 games —
dominance principle — m x 2 &2 x n games -graphical method.

REPLACEMENT: Replacement Model, Replacement of items that deteriorate, Gradually, Fail
suddenly, group Replacement policy analysis, Problems.

TEXT BOOKS:

1. Operations Research, S.D.Sharma, KedarNath Ram Nath Publishers
REPPIRtigrEResnark, A.M.Natarajan, P.Balasubramani and A. Tamilarasi, Pearson Education
Introduction to O.R, Hiller &Libermann, Tata McGraw Hill

REFERENCE BOOKS:

1. Introduction to O.R, Hiller &Libermann, Tata McGraw Hill
2. Operations Research, R.Pannerselvam, PHI Publications
3. Operations Research, Wagner, PH1 Publications

Web Links:
¢ hitp://www.bbauw.ac.in/dept/UIET/EME-601%200peration Yo20Research.pdf
e hitps://www.cs.toronto.edu/~stacho/public/IEQOR4004-notes1.pdf

L 4
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R20CC310EQ3 OPERATIONS RESEARCH \4 Engineering 6 A&B
COURSE OUTCOMES: Students are able to
SNO Course Qutcome Statement
COl | Ilustrate and solve lincar programming problems. [K3]
CO2 | Solve transportation and assignment problems. [K3]
CO3 | Select a suitable sequencing and Solve Waiting line theory problems. [K4]
~ CO4 | Solve networking models and replacement problems. [K3]
COS5 | Analyze game theory & Dynamic Programming. [K4]
Unit . - Ref Text | Total Delivery
No Qutcome Topics/Activity book Periods Method
UNIT-1
INTRODUCTION: Development-definition, T1, T2, 2 Chalk &
L1| characteristics and phases Ri Talk
CO1: Types of operation research Tl, T2, 2 Chalk &
Mlustrate and | 1.2 models, applications R1 Talk
' ;“r’é‘;‘iamr:i‘:fgar 3 | LINEAR PROGRAMMING PROBLEM: | T1, T2, 4 Chalk &
probloms. - ;lT’P E?nilulazlon, impl hod = 4 ChT Eﬁf&
thod,
[K3] 14 aphical method, simplex metho T1, RI Taalk
Two—phase method, big-M method, duality T1, T2, 4 Chalk &
~ 1.5 principle. R1 Talk
UNIT-II
TRANSPORTATION PROBLEM: T1, R1 5 Chalk &
21 g ormulation, Talk
2 Types of initial basic feasible solution using | T1, R1 2 Chalk &
Sol Co2: 2.2 | different methods Talk
olve - -
transportation | , 5 Optimal solution, unbalanced transportation | T .R1 2 Chalk &
and -2 | problem, degeneracy. Talk
assignment ASSIGNMENT PROBLEM: TL,T2, | 2 Chalk &
Plgblem& 24 Formulation, optimal solution R2 Talk
[K3] Unbalanced assignment problem 2 Chalk &
2.5 T1, R1 Talk
26 Travelling salesman problem. T1,RI 2 CI};:;L &
UNIT-I




3 3.1 SEQUENCING: 5 Chalk, Talk
CO3 ** | Introduction, flow, shop sequencing TL,R2 & PPT
Se}ect al3o ? hjr(;:s I;zz(;?fh two machines ,n jobs through T1R2 2 Chalk &
suitable es Talk
sequencing Job shop sequencing, and two jobs through 2 Chalk &
and Solve 33 [ machines. T1,R2 Talk
:;altmg line MID I EXAMINATION
rf)%rlg s WAITING LINES: Introduction — single 4 Chalk &
I[)K 4] ' 34 channel — poison arrivals —exponential T1.R2 Talk
" | service times — with infinite population and ’
finite population models
multichannel — poison arrivals — exponential 4 Chalk &
3.5 | service times with infinite population single | T1, R2 Talk
channel poison arrivals
UNIT-1V
CO4 REPLACEMENT:
Solve Replacement Model, Replacement of items Chalk &
networking 4.1 | that deteriorate T1,R2 2 Talk
models  and w
rigﬁifg;ent Gradually, Fail suddenly, group 4 Chalk &
FK?’] ) 4.2 | Replacement policy analysis, Problems T’; 1152 Talk
4 H
NETWORKING MODELS: 2 Chalk &
43 Earliest Completion time of a project and T1.R2 Talk
| Critical path, Programme Evaluation ’
Review Technique,
Total Slack, Free Slack, Probability of 2 Chalk &
4.4 | achieving completion date, Cost TI1, R2 Talk
Analysis, Resource
Scheduling-Advantages, Limitations, 2 Chalk &
43 | Distinction between PERT and CPM. T1,R2 Talk
UNITV
THEORY OF GAMES: Introduction — mini.
max (max. mini) — criterion and optimal T1,R3 Chalk & \.
5.1 { strategy — solution of games with saddle 2 Talk
CO5 points
Analyze game rectangular games without saddle points—2 | TI1,R3 2 Chalk &
5 theory and 52 (2 games —dominance principle Talk
Dynamic m x 2 &2 x n games -graphical method T1,R3 2 Chalk &
Programming, | 5.3 Talk
(K4l DYNAMIC PROGRAMMING: TL R3 2 Chalk &
5.4 | Introduction, Bellman’s principle of ’ Talk
optimality
55 applications of dynamic programming T1,R3 2 Chalk &
’ Talk
MID IT EXAMINATION
END EXAMINATIONS

ext Books:
1 Operations Research, S.D.Sharma, KedarNath Ram Nath Publishers




T2 Operations Research, A.M.Natarajan, P.Balasubramani and A. Tamilarasi, Pearson Education

Reference Books:

R1 Introduction to O.R, Hiller &Libermann, Tata McGraw Hill
R2 Operations Research, R.Pannerselvam, PHI Publications
R3 Operations Research, Wagner, PHI Publications
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WEB REFERENCES:

. ht‘r;)://\\-*ww.bbai’:.ac.liu’deptz’ UIET/EME-601 %ZOOperaﬁ on%20R¢scarch.pdf

® htipst/www.cs.toronto.edu/~stacho/public/| EOR4004-notes | pdf
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1l B.Tech 1 Sem
SECTION-A
5.No |HTNo Name of the Student
1 20471A0301 |ALAVALA ADITHYA VARA PRASAD
2 20471A0302 [BATTULA RAJESH
3 20471A0303 |BHIMAVARAPU HEMANTH KUMAR
4 |20471A0304 |BONAM JAYA PRAKASH
5 20471A0305 [BOYAPATI PAVAN KUMAR
6 20471A0306 | DADDANALA VEERANJIREDDY
7 20471A0307 |DERANGILA PARDHU GANESH
8 20471A0308 [DOPPALAPUDI S S NAGA RAVITEJA
9 20471A0309 [EEDARA MOHON SAl
10 20471A0310 [GANESH SAI PAVAN
11  [20471A0311 |GANGARAPU VENKATA REDDY
12 |20471A0312 |GERA KOTESWARA RAO
13 |20471A0313 |[KARASALA PRASANTH
14  |20471A0314 |[KARASANI PAVAN KUMAR REDDY
15 20471A0315 |KATTA MAHESWAR
16 |20471A0317 |KESARI DHANUNJAYA REDDY
17 |20471A0318 |KOMARAGIRI SASIKUMAR
18 [20471A0319 [KOMERA SIVA NAGARAJU
19 |20471A0320 [KOTHA GOPI
20 [20471A0321 [KUNDURTH! NAVEEN
|21 20471A0323 [MADANU JOSEPH VINAY KUMAR
~ 22 20471A0324 [MADDUMALA RAMAKRISHNA
23 {20471A0325 [MAGANTI SASI PAVAN
24 [20471A0326 |MAKKENA SAMBASIVA RAO
25  |20471A0327 [MIRIYALA SASHANK .
26 20471A0328 [NALLA ABHIRAM CHOWDARY
27 20471A0329 [NUTHAKKI RAKESH
28 20471A0330 |ARAVAPALLI SAI SRINIVAS
29 [20471A0331 |PALETI JOHN HOSANNA
30 [20471A0332 [PERUMAALLA SRIKANTH
31 _ [20471A0333 |POLURI KRISHNA CHAITHANYA




32 20471A0334 |PONNAGANTI CHANDU HARSHA VARDHAN
33 |20471A0336 [PATHAN MEERA VAL

34 [20471A0337 |POTTIMURTHI PURNA CHANDRA RAC

35 |20471A0338 |PRUDHVI DURGA BHARATH CHANDAN

36 20471A0339 |RAMAVATHU BADDUNAIK

a7 20471A0341 [SHAIK APPAPURAM MAHABQOB SUBHANI
38 [20471A0342 |SHAIK ASIF

39 |20471A0343 |SHAIK GANGARAM ABDUL RAHAMAN

40 [20471A0344 [SHAIK GULLAPALLI NAGURVALL

41  [20471A0345 [SHAIK LAL AHAMAD BASHA

42 |20471A0346 [SHAIK MAHAMMAD FAREED

43 [20471A0347 [SHAIK MAHAMMAD YUNUS

44 |2047140348 [sHAIK MANISHA

45  |20471A0349 [SHAIK PARVEZ

46 |20471A0350 [SHAIK SADHIK

47 |20471A0351 [SHAIK SALMAN

48 [20471A0352 [TiPPIREDDY AMARNATHREDDY

49 20471A0353 |VADLAVALLI GANESH

50  |20471A0354 |VEERAGANDHAM VENKATA MANIKANT
51  [20471A0356 |ADAKA GOPIRAIU oo
52 120471A0357 |ATCHYUTHA PAVAN KUMAR

53 |20471A0358 [BALLE RAMANJANEYULU

54 |20471A0359 |BANDARU SAI GANESH

55 20471A0360 |BERAM NARENDRA REDDY

56 |20471A0361 [CHEBROLU MANIKANTA SAI NITHIN

57 |20471A0362 |CHENNAMSETTY GOPI

58 |20471A0363 |GANGULA SUNNY

50 [20471A0364 |GANJI HANUMA KOTI GANESH

60 |20471A0365 |GANNNAVARAPU JAYA SRIKANTH

61 20471A0366 |GUTTIKONDA AYYAPPA REDDY

62 |20471A0367 [MADDINENI AJAY B
63 |20471A0368 [MANNEPALLI VEERA NARASIMHA

64 |20471A0369 |MARAGANI NAGA THIRUMALA RAQ

65  |20471A0370 [PARELLA BALA GURAVAIAH

66 20471A0371 {SETLAM RANENDRA VAMSHI




-4

67 |20471A0372 |SHAIK GUTHIKONDA SALIM
68  |20471A0373 |SHAIK JAKIR
69 |20471A0374 |SHAIK MOHAMMAD TAHEER
70 |20471A0375 |THOTA SRIVAMSI NADH
71 |20471A0376 |YAKKANTI SAI KIRAN REDDY
72 |21475A0301 |PALLAPOTHU SAIKIRAN YADAY
73 {21475A0302 |SYED SARDAR VAL
74 |21475A0303 |DERANGULA GOPI KRISHNA
75  |21475A0304 |VADDANI RAKESH
76 |21475A0305 |SHAIK ADIL
77 |21475A0306 |JANAPAREDDI PRASAD
78 12147540307 [REPALLE YASHWANTH
79 |21475A0308 |RAMAVATHU PAVAN KUMAR NAIK
80 |21475A0309 |NELAVALLI VIKAS
81  |21475A0310 {DUDDU JOSEPH
82 [21475A0311 |MUNIKOLA SANTHOSH KUMAR
83  |21475A0312 [MORAPAKULA CHARAN TEJA
84  [|21475A0313 |GODA SANDEEP
85 |21475A0314 |MOGILI PRAKASH
86 |21475A0315 |SHAIK MABU SUBHANI
87 _ |21475A0316 |DAGGUPATI VENKATA PRADEEP
88 _ |21475A0317 |NAGASURENDRA CHARI UPPALAPATI_
89 [21475A0318 |NALLURI NAVEEN |
90 121475A0319 |ORCHU VENKATA RAVINDRA
ksn 21475A0320 |NELLURI YASWANTH
92 |21475A0321 [PENUMALA PAVAN KUMAR
93 |21475A0322 |BAANANA PRADEEP KUMAR
94 _ |21475A0323 |BOJANKI DEMUDU BABU
95 [21475A0324 |DATTI CHANDU
96 |21475A0325 |BORUGADDA NITHIN
97 |21475A0326 |VARIKUTI KARTHIK VENKATA RAM
98 |21475A0327 {GOLLA SUNDARA SAMRAJYA SUGNAN
99 [21475A0328 |CHATTA VENKATRAMAIAH
100 |21475A0329 |KSHATRIYA JITHENDRA SINGH i
101 [21475A0330 |BOMMALI BALA SIVA YOGENDRA SA| NANDU




102 |21475A0331 |REVALLA SA

103 ]21475A0332 |BANDI SRINIVAS

104  121475A0333 |GURRAM SIVA GANESH
105  ]21475A0334 |[EMANI LEELA SHANKAR
106 [21475A0335 [KUPPALA SRINU
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: H'T- NO-

STUDENT NAME

1947140301

ARIKATLA RAGHU RAMI REDDY

. 19471A0302

BADDETI RAMBABU

19471A0303

BANDARU PRASANNA BABU

_194?1A6317

19471A0304  |BOBBILI VISHNU VARDHAN REDDY
~ 19471A0305  |CHAVA ASHOK v
|19471A@306  |CHIRUGURL KARUNAKAR |
19471A0307  [DURGAMPUDI MAHESH REDDY
. 19471A@308  |GANGAVARAPU SRI CHANDRASEKHAR
19471A0309  |GANNEPALLI RAVI
19471A0310  |GANNEPALLII RAMESH
19471A8311  |GONA VAMST
19471A0312  |GORANTLA ANIL
19471A0313  |GUDE JAYANTH KUMAR
19471A@315  |JANDHAYALA SANDLEYA §
19471A0316  |JANGA NAGENDRA BABU
JONNALAGADDA MADHU

KAKANI #/AGENDRA BABU

KAMBAMPATI AJITHKUMAR

KIKKURU PRUDHVI YASHWANTH REDDY

KONDA JOHNY

LINGISETTY RAJASEKHAR

MAHANKALI RAKESH

MALLAVARAPU PRABHAKAR

o

24 | 10873p0 MEDARAMETLA GANESH KUMAR
25 | 194710326 |MELAM STEPHEN WILLTAMS
26 | 1947148327 |NARENDRA BABU SADHE

27 19471A8328  NOORBASHA ANWAR BASHA

28 194?1&@%29_

[ONTERU VEERANIANEYULU




¢ ME

= S.NO. H.T.NO. STUDENT NAME
19471A0330@  |PATHAN AMEER KHAN
19471A0331  |PEERLA HUSSIAN
5 31 19471A0332  |DUGGI VAMSIKRISHNA
| 32 19471A0333  |PODILA GOPINADH
| 33 19471A0334  |RAGI SASANK KUMAR
f 19471A0335  |RAMAR SATISH KUMAR
; 19471A0336  [SAVALAM MANI KUMAR
| 19471A@337  |SHAIK JILANI
| 19471A0338  |SHAIK MAHAMMAD BILAL
% 19471A0339  |SHAIK MAHAMMAD RIVAZ
| 19471A0340  |SHAIK SUBHANI
§ 19471A0341  |TALAKAYALA VINAY KUMAR
| 19471A8342  [VADLAMUDI YASWANTH SAI
19471A0343  |VEERLA KOTESWARA RAO
19471A0344  |VEJARLA AVINASH
19471A@345  [YEDLURI ABHILASH
20475A0301  {PUTTA RAJESH
- 20475A0302  [LINGIREDDY GOPI REDDY
-\ JA75A0303 | VELURE'RAKESH

VANGAVOLU NAGA SESHU

GUNJI VENKATA BHASKAR

THAPPETA RADHAKRISHNA

f?ﬁ@0397

EDEBOINA ASHOK

MARRI AJAY KUMAR

475A0308

MADEM JAYANTH KUMAR

§ 54 0475/ RAJABATHULA KISHORE
| 55 | 28475A0311 |SHAIK SAMEER
| 56 20475A0312  |SHAIK THUPAKULA MASTAN VALI
| 57 20475A0313  [PARIMI GANESH
58 20475A0314  [MUVVA VAMSI




: ME

b

H.T.NO. STUDENT NAME
5 20475A0315  [RYALI M T SURYA PRAKASH
60 20475A0316  |SHAIK DASTAGIRI
61 20475A0317  [MANDA RAJA SEKHAR |
62 20475A0318  [DANDE VENKATA GOPAL :
20475A0319  [KOTA LAKSHMI VARAPRASAD
20475A0320  |BALACHANDAR M
20475A0321  |KUKKAMALLA NIKHIL KUMAR
20475A0322  [PENUMALA KALYAN _
20475A0323  |KOTHAMSETTI ASHOK
20475A0324  [NUNNA BALA NAVEEN
20475A@325  [KOTHAMASU ANANTA KOTI SRIKRISHNA
20475A0326  [NAGISETTY RAKESH |
20475A0327  [RAVURI SIVANJANEYULU :
_ 28475A8328  |ANKEM NAGENDRA BABU
204750330  |PARASA NAVEEN
| 204750331  [DUPATI ANIL
7 20475A8332  |SHAIK NARAVADA ALTHAF HUSSAIN
2 475A0333  |RAVURT ANIL

TELUKUFA SIVAREDDY

KOTARU SAIRAGHU VAMSI

MIDDELA BAJIVALI

VATTIGORLA YOGANJANEYULU

Lt N

GANTASALA GOPI CHAND

347540339

KOILADA PRADEEP

75A@340

DASARI HEMAGURUNADH

84 | 2047500341 |JILABOINA KARUNAKAR
85 | 20475A0342  [MALLAVARAPU JESUDASU
86 | 20475A0343  |VANGARA AYYAPPA

87 2047540344 |YADART RAJESH

88 20475A0345  |KASUKURTHI AKASH




: ME

H.T.NO. : STUDENT NAME

20475A0346 KANAPARTHI VENKATA KRISHNA

20475A8347 SHAIK AMEER *

20475A0348 MEKA SAI VINAY

20475A0349 AVVARU YUGANDHAR

20475A8350 CHINTALAPUDI SRIRAM

20475A0351 ITA RATNAM RAJU

20475A0352 GUNTAKA HARIKRISHNA REDDY

20475A0353 GADIBOYINA NAGAIAH

20475A0354 KOPPOLU BHANU PRASAD

20475A0355 CHOPPARA LAKSHMI SUMANTH

- 20475A0356 INDURI PRATHAP REDDY

20475A0357 INAGANTI NAGULMEERAVALI

20475A0358 BATTU JAGADEESH

20475A0359 VEMULA HEMANTH KUMAR

20475A0360 KAKARLAMUDI NAVEEN

2@475A9361 KUMMARA PARAMESWARA RAQ

20475A0362 BOKKA PRASANNA KUMAR

"“?5A0363 GANJI HASHWANTH PRAVEEN REDDY

475A0364  |URJANA® SHANMUKHARAO

L 3 |

“75A9365 DAMERA SANTHOSH -

2 ?75A®366 MUVVA NAGA LAKSHMATIAH

. I o
PRINCngk//
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M NARASARAOPETA
NEC ENGINEERING COLLEGE

(AUTONOMOUS)
DEPARTMENT OF MECHANICAL ENGINEERING

21 BATCH ITI-1 PROMOTION LIST

S.No | HT No. Student Name
I | 21471A0301 | ANGIREKULA VEERANJANEYULU
2 | 21471A0302 | BATTULA YUVA RAJU
3 | 21471A0303 | BOMMIREDDY VENU
A | 4 | 21471A0304 - |JEEDIMALLA SRILAKSHMINILENDRA
5 | 2147140305 |KONATHAM VENKATA NARAYANA
6 | 21471A0306 | KUNCHALA ANKA RAO
7 | 21471A0307 | PATHAN RIYAZ
8 | 21471A0309 | SASAPU SAISANTOSH
9 | 21471A0310 | SOUBHAGYAPU SAIRAM
10 | 21471A0311 | MUNAGA RAMANJANEYULU
11 | 21471A0312 | YELCHURIHEMALATHA MEGHANA
12 | 214710314 | ALLAM TIRUMALA RAIU
A | 13 | 22475001 | LUKALAPURAMBABU
14 | 22475A0302 | THUNUGUNTLA NAGA THARUN
1S | 22475A0303 | MAILAVARAPU PAVAN KALYAN
16 | 22475A0304 | KOLLI GOWRISANKARA RAO
17 | 22475A0305 | VANTAKU GANAPATHT LAKSHMI NAIDU
18 | 22475A0306 | SYED HUSSAIN
19 | 22475A0307 | BEHERA SANJAY KUMAR
20 | 22475A0308 | YASAM MANIKANTA
21 22475A0309 - | MALLADI GOPI PUI{'T'JA‘
22 | 22475A0310 | UNGATI LOKESH




23 22475A0311 RAMAVATH VASU DEVA NAIK
24 22475A0312 PASALA SYAM KUMAR
25 22475A0313 THURIMELLA VAMSI GANESH
26 22475A0314 KUKKAMALLA KARTHIK
27 22475A0315 VUTLA KISHORE
28 22475A0316 DHARMANA APPALA NAIDU
29 22475A0317 NIKKU SURESH T .
30 22475A0318 GORANTLA SIVA KOTESWARA RAQ
31 22475A0319 POGUNOLLA KARUN KUMAR
32 22475A0321 BANDLAMUDI NAGA RAJU
33 22475A0322 BOJJA SYAM BABU
34 22475A0323 ATHULURT PURNA VENKATA RAMARAO
35 22475A0324 BATTULA LAKSHMI NARAYANA
36 22475A0325 GUDIKANDULA ANJANEYULU
37 22475A0326 AYINAMPUDI KISHORE BABU
38 22475A0327 KETHABOYINA MAHESH
39 22475A0328 SHAIK BABULAL
40 22475A0329 BANDARU VENU GOPAL
41 22475A0330 YADAVALLI LOKESH
42 22475A0331 CHOUDAM VENKATESH
43 22475A0332 CHATTI MURALI KRISHNA
44 22475A0333 DARAM PRUDHVI KRISHNA
45 22475A0334 SHAIK NAGUR BASHA
46 22475A0335 - | GOLLAPUDI SARATH KUMAR
47 22475A0336 ADAKA VINOD
48 22475A0337 JANNI ARUN
49 22475A0338 NOWPADA MEGHANADH
50 22475A0339 BALAGA YUGANDHAR

51

22475A0340

NEYYELA KUMAR BEHERA




s

KUNITI PAVAN KUMAR

52 22475A0341
53 22475A0342 BHUKYA DIWAKAR NAIK
54 22475A0343 VOONA NARENDRA
35 22475A0344 CHANDARLAPATI GANESH
56 22475A0345 BALAGA MOHAN
57 22475A0346 BOMMALI MAHESH
58 22475A0347 DUDDETI NAGA SAI
59 22475A0348 BASWA DILLESWARA RAO
60 22475A0349 | KORRAPATI MOHAN Il(kISHNA
61 22475A0350 NAKKANABOINA NAGA SRIDHAR
62 22475A0351 GONDU GANESH PAVAN
63 22475A0352 LINGA SRINIVAS

=

PRINCIPAL
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S NARASARAOPE

TA
NEC ENGINEERING COLLEGE

‘ (AUTONOMOUS}

| DEPARTMENT OF MECHANICAL EN GINEERING

MID & ASSIGNMENT
'EXAMINATION QUESTION

PAPERS WITH SCHEME AND
- SOLUTIONS




NARASARAOPET ENGINEERING COLLEGCE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL EN GINEERING

HIB.TECH] - SEMESTER ASSIGNMENT TEST I, -2022

SUBJECT: OPERATIONS RESEARCH o DATE: 03-09-2022
DURATION: 30 MIN ‘ - mm |

Knowledge Level
’ Applying(K3)
76 hours. Profit per unit for product A ig Rs.6 and
Graphical method |
week and the young ones lay 5 eggg per week, each
spend for hens. How many of each kind should |
Applying (K3)
x1,x2,x3>90
Solve the following linear Programming problem by ‘
subject to constraints

as Per Bloom's

machine M1 is 104 hours and that of machine M2 is

that for B js Rs.11. -Caleulate 1) Formulate the.

Old hens can be bought at Rs 50 each and young 1

egg being worth Rs.1.5 paise. A hen {young or old) Applying (K3)

buy to give a profit of more than Rs 3 per week,

Solve the LPP problem by using the Two-Phase .

1
the Big-M method,
Applying (K3) 5

2x,+Hx,+6x,> 24,

A company is manufactyr;
product

assuming that I cannot house more than 30 hens?
following lin
the simplex method,
Maximize Z=5%,+3x,
subject to constraints
3x+5x, < 15,

5%,+2x, < 10 and

X,% >0
Minimize 7 = ]0x.+6x2+2x3,
Subject to: Xt tx, > 1
3%t%:4+%, >2 and

Taxonom
available capacity of

problem i) Find out* the optimal solution by

ones at Rs 80 each. The oid hens lay 4 eggs per

costs Rs 4 per week to feed. T have only Rs. 150 to

Applying (K3)

method,
Maximize Z=7x,+15x2+20x3 and
3K+ A6x,> 30, and

Xl! XZ, x.'h 2 0-




NARASARAOPET ENGINEERING COLLEGE (AUTON OMOUS): NARASARAOPET
' DEPARTMENT OF MECHANICAL EN GINEERING ‘
I B.TECHI - MID — I, SEP- 2022

SUBJECT: OPERATIONS RESEARCH

I’?(; Questions (CO) KIL Marks
' A company is manufacturing two differeqt types of
products, A and B, Fach product has to be procésses on two
machines M1 and M2, Product A requires 2 hours on
machine M1 and 1 hour on machine M2, product B requires
I hour on machine Mi and? hours on machine M2, The
I | available capacity of machine M1 is 104 hours and thatof | | | Evaluating
machine M2 is 76 hours. Profit per unit for product A is (K5)

Rs.6 and that for B is Rs.] 1.Calculate i) Formulate the

problem i) Find out the optimal solution by Simpiex
method.

10M

Find the Feasible soluti
by using VAM method

on to the Transportation schedule

Retail ) .
Company | Ry R2 Ry | Supplv ” Applying 5M
pi W 7 B 45 (KS)
P2 15 12 9 15
P3 7 .8 12 aw_ 1 e
Demand 25 55 20 ] ‘
2 Solve the assiommoy —r——————— — ]
Solve the assignment problem: '
1 2 3 4 5
A 6 5 8 11 16
B 1 13 15 1 1) ‘ 2 App[ylng SM
c |l 18 11 g8 | 8 8 (K3)
D g 14 12 10 16
e[| 1o 13 11 8 5|

A firm is considering replacement of a machine, whose cost
price is Rs. 12,200 and the scrap value is Rs. 200. The

running (maintenance and operating) cost are found from
experience are as follows

EGN N N E

_ IR T O A L
i ﬂ k
cost i ‘ LR

When should the machine be replaced?

3 Evaluating

(K5) SM




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS):

DEPARTMENT OF MECHANICAL ENGINEERING

IIIB.TECHI - SEMESTER ASSIGNMENT TEST - I1, - 2022

NARASARAOPET

SUBJECT: OPERATIONS RESEARCH

DATE: 14-10-2022

DURATION: 30 MIN

MAX MARKS:

10

Questions

Course Knowledge Level

Outcome
(CO)

as Per Bloom's
Taxonomy

»
-

Marks

What is a sequencing problem? Explain the
following Basic Terminologies in context of
sequence problems: i) Total elapsed time and Idle
time {i) no passing rule 1if) processing order.

3

Evaluating(K5)

10

Write the General Assumptions for sequencing
problems and what are the Types of Job Sequencing
Problem.

Evaluating(K5)

10

The following morality. ratés have been obsorved
for a certain type of light bulb

week 1 2 |3 4 5

Percent 10 |25 150 80 100
failing by
the end of

the week
There are 1000 bulbs in use and it cost Rs.1.00
to replace an individual bulb which has burnt
out .If the all bulbs were replaced
simultaneously it would cost 25 paisa per
bulb.lt is proposed to repace all bulbs at fixed
interval whether or not they have burnt out and
to continue replacing burnt out bulbs as they
fails. At what intervals should all the bulbs to be
replaced.

Applying (K3)

10

Purchase price of a miachine is RS.3000 and iis
running cost is Rs.500 for each of the first 5 years |

and increase by Rs.100 every subsequent year, if the
discount rate is 10% per year. When should be
machine be replaced? Assume that there is no
salvage value.

Applying (K3)

10

Explain the Types of Replacement Problems
and mention the individual and  group
replacement policy.

Evaluating(K5)

10




NARASARAOPET ENGINEERIN G COLLEGE (AUTONOMOUS):

DEPARTMENT OF MECHANICAL ENGINEERING
HIB.TECH I - MID - I1, NOV- 2022

NARASARAOPET

’?UBJECT: OPERATIONS RESEARCH

DATE: 22-11-2022

:

| DURATION: 90 MIN MAX MARKS: 25M |
[T% Questions (CO) KL Marksj
A Bookbinder company has one printing machine and one
binding machine. There are manuscripts of a number of
different books. Processing time (in hours) for printing and
binding are given in the following table.
Books/ A B C D | 'E
Jobs .
~ Y Peinting 15 I 9 3 10 3 Evﬁg;mg 5M
Binding 2 6 7 8 4
Determine the sequence in which books should be
processed on the machine so that the total time required in
minimized.
A harbor has a single dock to unload the containers from
the incoming ships. The arrival rate of ships at the harbor
follows Poisson distribution and the unloading time for the
ships follow exponential distribution and hence, the service
rate also follows Poisson distribution. The arrival rate and
service rate are § ships per week and 14 ships per week, E .
. valuating
respectively. ) : L 4 (K5) SM
2 | Determine the following
a) Utilization factor of the dock
b) Average number of Waiting ships in the queue
¢) Average number of Waiting ships in the system
~ d) Average waiting time per ship in the queuc
€) Average waiting time per ship in the system
Distinguish between CPM and PERT Analyzing
4 (K4) 5M
Solve the following pay-off matrix. Also, determine
optimal strategies and the Value of the game, 5 Applying M
4. (K3)
3 |44
Evaluating SM
Explain the Bellman’s principle of optimality 5 (K5)




S NARASARAOPETA
NEC ENGINEERING COLLEGE

FALPONOMOLUSY)

DEPARTMENT OF MECHANICAL ENGINEERING

III B.Tech I SEM I - Assignment Examination Scheme

1. Given Data & formulate LPP- 2M

Optimal solution -3M
2. Problem Solution -5M
' - ' .
3. Tteration table 1 &"Iteration table 2 and optimal solution- 5M
4

. Iteration table 1 & Iteration table 2 and optimal solution- 5M

Ln

. Iteration table 1 & Iteration table 2 and optimal solution- 5M



S NARASARAOPETA
NEC ENGINEERING COILLEGE

AL TONIIMOL S,

DEPARTMENT OF MECHANICAL ENGINEERING

HI B.Tech I SEM II - Assignment Examination Scheme

. a) Total elapsed time and no passing time - 3M

b) Processing order -2M

. a) Definition and sequencing assumptions -2 M

b) Types of sequencing problems -3M

} H
. Derive table and §0]uti_on -5M
. Derive table and solution -5M

. Definition and replacement problems -5 M



%= NARASARAOPETA
NEC ENGINEERING COLLEGE

CALTOMNOMOLN

DEPARTMENT OF MECHANICAL ENGINEERING

III B.Tech I SEM I - Mid Examination Scheme

1. a) Formulate the LPP -5M
b) Optimal solutions -5M
2. a) feasible solution using VAM -5M

b} Assignment Problem Using HM -5M

3. a) find out the machine replaced year -5M



NEC ENGINEERING COLLEGE

AL PONOMOUNY

DEPARTMENT OF MECHANICAL ENGINEERING

II B.Tech I SEM II - Mid Examination Scheme

. - f g
. a) determine the sequence order and total time - 5 M

. a) find out the each one -5M

b) Compare the CPM and PERT -5M
. a) Saddle Point & Value of the game -5M

b) Definition and Explanation -5M



()

NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS):
NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
11 B. TECH I - SEMESTER ASSIGNMENT TEST — IV, September - 2019

SUBJECT: OPERATIONS RESEARCH DATE: 7-09-2019
DURATION: 30 MIN MAX MARKS: 10
Course Knowledge
3‘ Questions Outcome Level as 'Per Marks
0 (CO) Bloom's
Taxonomy

a) Write the Characteristics of Game Theory

b) Solve the following pay-oft matrix. Also
determine optimal strategies and value of the game.
Bl B2 B3 B4

Al 20 15 12 35

1 A2 25 14 8 10 CO4 Applying (K3) 10
A3 |40 2 10

Ad =5 4 11

Solve the following pay-off matrix. Also determine
optimal strategies and value of the game.

B
2. 5 -10 9 0 Co4 Applying (K3) 10
A |6 7 3 1
8 7 15 |
3 4 -1 4

Solve the following pay-off matrix. Also determine
optimal strategies and value of the game.
Player B

I 11 i1 [ 1v
1 19 |16 7

3 II 7 -3 14
m 12 | 8 18 |4
IV | 8 7 13 | -1

CO4 Applying (KX3) | 10

N

Solve the following 2Xn game graphically.
B1 B2 B3 B4
Al 2 1 0 2

4 CO4 Applying (K3) 10
A2 |1 0 3 2




Solve the following mX2 game graphically.

Bl B2
Al -6 7
A2 4 =5

A3 -1 -2
Ad -2 5
AS 7 -0

CO4

Applying (K3)

10




Q. Questions Course Knowledge Marks
No Quicome Level as Per
(0] Bloom's
Taxonomy
b) Write the Characteristics of Game Theory
b) Solve the following pay-off matrix. Also
determine optimal strategies and value of the game.
Bl B2 B3 B4
Al 20 15 12 35
1 A2 |25 14 8 10 CcOo4 Applying (K3) 10
A3 |40 |2 10
Ad -5 4 11
Q. Questions Course Knowledge Marks
No Outcome Level as Per
(CO)  Bloom's
Taxonomy
Solve the following pay-off matrix. Also determine
optimal strategies and value of the game.
B
2. 5 -10 9 0 CO4 Applying (K3) 10
6 7 8 1 A
8 7 15 1
3 4 -1 4
Q. Questions Course Knowledge Marks
No Outcome | Level as Per
{CO) Bloom's
Taxonomy
Solve the following pay-off matrix. Also determine
optimal strategies and value of the game.
Player B
3 I o |11 Iv
1 19 16 7 5
m (7 |-3 14 |6 CO4 Applying (K3) 10
4

m (12 |8 18
IV |8 7 13 |-l




Q. Questions Course Knowledge Marks
No Outcome Level as Per
(CO) Bloom's
Taxonomy
Solve the following 2Xn game graphically.
B1 B2 B3 B4

4

AL 12 ! 0 -2 co4 | Applying(K3) | 10

A2 1 0 3 2
Q. Questions Course Knowledge Marks
No Outcome Level as Per

(CO) Bloom's
Taxenomy
Solve the following mX2 game graphically.
B1 B2

3 Al -6 7

A2 4 -5 Co4 Applying (K3) 10

A -1 -2

Ad -2 5

AS 7 -6




NARASARAOPET ENGINEERING COLLEGE:: NARASARAOPET

(AUTONOMOUS)

DEPARTMENT OF MECHANICAL ENGINEERING
I B.TECH I - SEMESTER ASSIGNMENT TEST -1, JULY - 2019

SUBJECT: OPERATIONS RESEARCH

DATE: 26-07-2019

DURATION: 30 MIN

MAX MARKS: 10

Q. Questions Course | Knowledge | Marks
No Outcome | Level as
(CO) | Per Bloom's
Taxonomy
1 1 Find the sequence total elapsed time &idle time
Task | 1 | 2 | 3 | 4 |5 | 6 3 Solving & {10
M/C| 4 8 3 6 7 5 Applying
A (K2, K3)
M/C| 6 3 7 2 8 4
B
2 | Find the sequence total elapsed time &idle time
Task | A | B | C | D|E|F]|G .
M: | 3 8 71419187 Solving &
M | 4|32 511473 3 Applying | 10
Ms | 6 |7 (5 11[5]6]12 (K2, K3)




Consider the following table summarizing the
details of a project. Draw the project network
.Expected duration, variance of each activity,

critical path Solving &
Activity | predecessor | O M P Applying 10
A 5 6 7 (K2, K3)
B --- 1 3 5
C --- 1 4 7
D A 1 2 3
E B 1 2 9
F C 1 5 9
G C 2 2 8
H E,F 4 4 10
I D 2 5 8
J H,G 2 2 8
Consider the following data for activities in a given
project. Draw arrow diagram, list the activities on
critical path, project completion time.
Activity A |B |C |D E |F Solving &
redecessor | -— | A | -—- | B.C| C | D,E Applying 10
Time 5 4 7 3 4 2 (K2,K3)
{days)
Consider the following table. Draw network
diagram, determine minimum total time and
corresponding cost.
Activity | Normal | Crash | Normal | Crash
time time cost cost Solving &
1-2 9 6 640 700 Applying 10
1-3 8 5 500 575 (K2, K3)
1-4 15 10 400 550
24 5 3 100 120
3-4 10 6 200 260
4-5 2 1 100 140




Q. Questions Course Knowledge Level as | Marks
No Outcome Per Bloom's
(CO) Taxonomy
1 | Find the sequence .total elapsed time
&idle time
Task | 1] 23 ]4]5]6 3 (81212"%) & Applying | 10
M/ICl4 |8 (36|75
A
M/IC| 6|3 |7(2|8|4
B
Q. Questions Course Knowledge | Marks
No Outcome | Level as Per
(CO) Bloom's
Taxonomy
2 | Find the sequence ,total elapsed time &idle time
Task| A | B|C|D|E!F | G
Mi | 3 | 8|7 | 49|87 Solving &
Mz | 4|3 (2511473 3 Applying (K2, | 10
Ms | 6 | 7[5 |11 [5]6 12 K3)




Q. Course Knowledge | Marks
No Questions Outcome | Level as Per
(CO) Bloom's
Taxonomy
3 | Consider the following table summarizing the
details of a project. Draw the project network
,Expected duration, variance of each activity,
critical path Solving &
Activity | predecessor | O M P Applying (K2, 10
A - 5 6 7 3 K3)
B -—- 1 3 5
C -— 1 4 7
D A 1 2 3
E B 1 2 9
F C | 5 9
G C 2 2 8
H E,F 4 | 4 10
I D 2 5 8
J H,G 2 2 8
Q. Course Knowledge | Marks
No Outcome | Level as Per
Questions (CO) Bloom's
Taxonomy
4 | Consider the following data for activities ina
given project. Draw arrow diagram, list the
activities on critical path, project completion time.
Activity A |B |C |D E |F Solving &
predecessor | -—- | A | — | B,C| C | D,E 3 Applying 10
Time 5 14| 7 3 4 | 2 (K2, K3)
days)




Q. Questions Course | Knowledge | Marks
No Qutcome | Level as Per
(CO) Bloom's
Taxonomy
5 | Consider the following table. Draw network
diagram, determine minimum total time and
corresponding cost.
Activity | Normal | Crash | Normal | Crash
time time cost cost Solving &
1-2 9 6 640 700 3 Applying 10
1-3 8 5 500 575 (K2, K3)
1-4 15 10 400 550
2-4 5 3 100 120
3-4 10 6 200 260
4-5 2 1 100 140




NARASARAOQPET ENGINEERING COLLEGE:: NARASARAOPET

(AUTONOMOUS)

DEPARTMENT OF MECHANICAL ENGINEERING
III B.TECHI - SEMESTER ASSIGNMENT TEST - I, JULY - 2019

SUBJECT: OPERATIONS RESEARCH

DATE: 05-07-2019

DURATION: 30 MIN

MAX MARKS: 10

Q. Questions Course Knowledge | Marks
No Outcome | Level as Per
(CO) Bloom's
Taxonomy
1| Solve following Transportation problem by using
VAM method and test for optimality.
DI |D2 | D3 |supply 2 Solving & | 10
A 2 7 4 5 Applying
B 3 3 | 8 (K2, K3)
C 5 4 7 7
D 1 6 2 14
Demand | 7 9 18
2 | Solve following Transportation problem and find
out minimum cost of Transportation.
X Y Z supply Solving &
A 8 7 5 60 2 Applying 10
B 6 8 9 70 (K2,K3)
C 9 6 5 80
Demand | 50 80 80




Solve following Transportation problem and
obtain IBFS by using Least Cost Method and
Vogels approximation method

DI | D2 D3 | D4 | Supply Solving &
A 270 | 230 310 [ 690 | 100 Applying 10
B 100 [450 (400 }320 |80 (K2, K3)
C 300 | 540 350 1570 |80
Demand | 60 120 50 40
The Assignment costs of four operators to four
machines are given in the following table. Find the
optimal Assignment using Hungarian method.
|| 1 111 Vv Solving &
A 10 5 13 15 Applying 10
B 3 9 18 3 (K2, K3)
C 10 7 3 2
D 5 11 9 2
Solve the travelling salesman problem with the
following cost matrix.
A B C D
A e 46 16 40
B 41 e 50 40 Solving &
C 32 32 e 60 Applying 10
D 40 40 36 e (K2, K3)




Q. Questions Course Knowledge Marks
No QOutcome Level as Per
(CO) Bloom's
Taxonomy
1 | Solve following Transportation problem by
using VAM method and test for optimality.
D1 D2 | D3 |supply y Solving & 110
A 2 7 4 5 Applying (K2,
B 3 3 1 8 K3)
C 5 4 7 7
D 1 6 2 14
Demand | 7 9 18
Q. Questions Course Knowledge Level | Marks
No Outcome as Per Bloom's
(CO) Taxonomy
2 | Solve following Transportation problem and
find out minimum cost of Transportation.
X Y Z supply Solving &
A 8 7 5 60 2 Applying (K2, 10
B 6 8 9 70 K3)
C 9 6 5 80
Demand | 50 80 80
Q. Course Knowledge | Marks
No Questions Ouicome | Level as Per
(CO) Bloom's
Taxonomy
3 | Solve following Transportation problem and
obtain IBFS by using Least Cost Method and
Vogels approximation method
D1 | D2 D3 (D4 | Supply Solving &
A 270 1230 {310 | 690 | 100 Applying 10
B 100 | 450 [400 | 320 |80 2 (K2, K3)
C 300 | 540 |350 | 570 |80
Demand | 60 120 |50 |40




Q. Course Knowledge Marks
No Outcome Level as Per
Questions (CO) Bloom's
Taxonomy
4 | The Assignment costs of four operators to
four machines are given in the following
table. Find the optimal Assignment using
Hungarian method. Solving &
I 11 11T IV Applying (K2, 10
A 10 5 13 15 K3)
B 3 9 18 3
C 10 3 2
D 5 11 9 2
Q. Questions Course Knowledge Level as | Marks
No Outcome Per Bloom's
(CO) Taxonomy
5 |Solve the travelling salesman
problem with the following cost
mattix.
A B C D
A ® 46 16 40 Solving & Applying
B 41 e 50 40 2 (K2, K3) 10
C 82 32 ® 60
D 40 40 36 43




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
11 B. TECH 1-SEMESTER MID EXAMINATION-II, OCT-2019

SUBJECT: OPERATIONS RESEARCH DATE: 18-10-2019

DURATION: 90 MIN MAX MARKS:30

Course Knowledge Level
Questions Qutcome as Per Bloom’s Marks
(CO) Taxonomy

a) The capacity of queueing system is 4. Inter-
arrival time of the units is 20min and service
time is 36min per unit. Find the probability that
a new arrival enters into service with out
waiting. Also find the average number of units
in the systern.

b) In a car wash station car arrive for service
according to passion distribution with mean
4per hr. The average service time of the car is
10min. Determine the probability that an
arriving car has to wait. Find the average time a
car stays in the station.

CO4 Applying (K3) 5+5

Solve the following pay-off matrix. Also determine optimal
strategies and value of the game.
Player B

I 1} Inmr 1V CO5
I 19 |6 7 5
1| 7 -3 14 |6
m (12 |8 18 |4
v (8 7 13 | -1

Applying(K3) 10

‘cost is Rs 1000 it is increased by 10000 every year. The

The cost of machine A is Rs 45000 and the maintenance

cost of machine B is Rs 50000 and the maintenance cost
is Rs 2000 it is increased by 4000 every year.
Determine which machine should be replaced by other.

Co6 Applying(K3) 10




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET

DEPARTMENT OF MECBANICAL ENGINEERING

11 B. TECH I-SEMESTER MID EXAMINATION-L, AUGU ST-2019

SUBJECT: OPERATIONS RESEARCH

DATE: 19-08-2019

DURATION: 90 MIN MAX MARKS:30
Q Course | Knowledge Level
N") Questions QOutcome as Per Bloom’s Marks
(CO) Taxonomy
a) Define OR.
b) Solve the following LPP
1. MaxZ=12x+16x2 subject to 10x+20x2<120, 8x1 +8%; co1 Solve (K2) 2+8
< 80 where x1, X2 20
Find initial basic feasible solution by using VAM method
and test for optimality for the following Transportation
Problem.
P Q R Demand
A 2 2 3 10
2. B n ] 2 15 cO2 Apply(K3) 10
C 1 3 1 40
| Demand 20 15 30 |
A project consists of different activities as mentioned in
the below table. Draw the network diagram and find the
minimum time of completion of the project.
Activity A[B|C |D |E F G |HII
3. Preceding | - |- |- |A |A |BD|C B | F.G co3 Tdentify(K3) 10
activity
Duration |23 |8 (20]16]24{18 |19 4 |10




NARASARAOPET ENGINEERING COLLEG (AUTONOMOUS): NARASARAOPET

DEPARTMENT OF MECHANICAL ENGINEERING
1l B. TECH I-SEMESTER MID EXAMINATION-II, OCT-2019

SUBJECT: OPERATIONS RESEARCH DATE: 18-10-2019

DURATION: 90 MIN MAX MARKS:30

Q Course Knowledge Level
No Questions Outcome as Per Bloom’s
(CO) Taxonomy

Marks

a) The capacity of queueing system is 4. Inter-
_ arrival time of the units is 20min and service
h time is 36min per unit, Find the probability
that a new arrival enters into service with out
waiting. Also find the average number of units

1 in the system.

b) In a car wash station car arrive for service
according to passion distribution with mean
4per hr. The average service time of the car is
10min. Determine the probability that an
arriving car has to wait. Find the average time
a car stays in the station.

CO4 Applying (K3)

" 545

-~ m 12 (8 |18

Solve the following pay-off matrix. Also determine optimal
strategies and value of the game,
Player B

2 1[I [
I [19 6 |7
I _[7 [3 [14

CO5 Applying(K.3)

"__-BO\“JIE

IV | 8 7 13

10

The cost of machine A is Rs 45000 and the
maintenance cost is Rs 1000 it is increased by 10000
3 every year. The cost of machine B is Rs 50000 and the
maintenance cost is Rs 2000 it is increased by 4000 CO6 Applying(K3)
cvery year. Determine, which machine should be
replaced by other.

10




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET

DEPARTMENT OF MECHANICAL ENGINEERING

III B. TECH I-SEMESTER MID EXAMINATION-I, AUGUST-2019

Common to A,B,C SrCTIONS

SUBJECT: OPERATIONS RESEARCH |

DATE: 19-08-2019

DURATION: 90 MIN MAX MARKS:30
0 Course | Knowledge Level
N(; Questions Outcome as Per Bloom’s Marks
~ (CO) Taxonomy
1 a) Define OR and write objectives of OR.
b) Solve the following LPP
L. MaxZ=12x +16x, subject to 10x,+20x,<120, 8, T‘S)Q cot Solve (K2) 248
< 80 where x,, X2 >0 - -
Find initial basic feasible solution by using VAM
method and test for optimality for the following
Transportation Problem. :
P Q R Demand
2. g i % 3 %2 CO2 Apply(K3) 10
C 1 3 ] 40
Demand 20 15 30
A project consists of different activities as mentioned in
L~ the below table. Draw the network diagram and find the
minimum time of completion of the project.
Activity |A |B|{C ID |E |F G|H|I ‘
3. Preceding |- |- |- [A {A [BD]|C |[B|RG CO3 Identify(K3) 10
activity
Duration {23 {8 [20|16][24 |18 19|14 |10




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
Il B.TECH II - SEMESTER ASSIGNMENT TEST -1, JUNE - 2021

SUBJECT: OPERATIONS RESEARCH
DURATION: 30 MIN

DATE: 19-06-2021
MAX MARKS: 10

b) Explain phases of operations Research. l

K5)

Course Knowledge
l‘?(; Questions QGutcome Le;;:oal;.]; " | Marks
(CO) Taxonomy
An auto parts company produces three types pf parts A , B, 1
C. the capacity of the machines and the numjz:r of machine
hours required for one unit of each part is givien below
Machine | Available Productivity i*l machine
Type machine hours | hours
per week
4 A B < Creating
1 | [ Hobbling | 250 8 2 3 K6) € 347
shaping | 150 4 3 0 ‘
Grinding | 50 2 - 1
The profit is Rs 20, Rs 6 and Rs 8 for one unit of A, B and
C respectively.
a) Formulate LPP model
b) Find cut how much of each part the company should
produce per week in order to Maximize the profit
a).Minimize Z = x; - 3x; + 2x3 subjected to constrains I Creatin
3xi-XoH 2x3 <7, 2% H4x2 < 12, -4x1 +3x2+ 8x3 < 10, 8 7
(K6)
2 | x1x2 . x3>0
b).List out the characteristics of operation research 1 Analyzing 3
(K4)
a) Explain different types of models in operation research. I Eva(thug;mg 7
3 b).List out the applications of operation research 1 Analyzing "
(K4) °
a).Maximize Z = 2x; + 4x2 + X3 subjected to constrains | Creating ;
s X113 <4, 2x1+x2 €3, x2+4x3 <3, x1x2,x3>0 (K6)
b).Classification of models in operations Research. 1 Evaluating 3
(K5)
a).Maximize Z = 3x, + 2x; subjected to constrains 1 Creating .
5 dx | +3x2 <12, 4x1+x2 <8 ,x1-x2< 8, x1x2 =0 (K6)
1 Evaluating

LS




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
II BTECH II - SEMESTER ASSIGNMENT TEST - II, MAY — 2021

SUBJECT: OPERATIONS RESEARCH
DURATION: 30 MIN

DATE: 12-05-2021
MAX MARKS: 10

Course Knowledge
18{') Questions QOutcome Le;f;:;.[; ‘" | Marks
(CO) Taxonomy
The assignment costs of four operators to four machines are
given in the following table
Sl ; . . Opcliﬁm .
LT E o o
By 1 i SEEEI CEERE — - Creating
1 T4 10 5 2 5
: § X .:..B 3 g (K6)
ia:_; 'y s " 9 5
Find the optimal assignment using Hungarian method.
Solve the following assignment problems
. M .
2 — 2 Creating 5
VIS (X6)
g oo awe
N S N &
Solve the following assignment prbblemé
Sow F ' :
Sao B Machies
el P
Al s : — B Creating
3| g} A .8 5 : 2 5
§ Tl 7 4 2 3 (K6)
ﬁ ) o7 2 N i
lEgle 5
A company has four salesmen A,B,C and D . These salesmen
are to be allotted four districts 1,2,3 and 4.the estimated profit
per day for each salesmen in cach district is given in the
following table
y 2
o i : l - . . i C -
S 1 . reating
4 - ; ' o 5
o L | o
7 R

What is the optimal assigment which will yield maximum
profite?




Three jobs are to be done by 4 machines. Each job can be

assigned to one and only one machine. The
on each machine in the following table.

cost of each job

M My My
18 24 28 ::_ . Creating
. | (K6)
2 4 ) 13 17
oy 10 15 19
What are the _ibb assignments which will minimize the total
cost?
Solve the travelling salesman problem with the following
cost matrix
r_l{tlusv'“ ) ﬁ
T noo x
: e T T Creating
"—"‘-’-‘- b H
: ) " L& ¥ 4 (. n : (K6)
= 4 ; (X~
4 B 4 17
-l v v
Solve the following assignment problems
Jobs
w Ji I2 I Is
g W, 10 15 24 30 Creati
reating
K W 16 20 28 | 10 (K6)
oolws 12 18 30 16
)
Wi 9 24 3 18
1
Explain step by step procedure of Hungarian Method Eva&gzsi;mg
Obtain an initial basic feasible solution, using the north-west
corner rule for the following transportation problem
D1 D, D3 Da Availability .
S 6 8 18 |5 |30 E"?};‘?;‘"g
S2 5 11 9 7 40
S3 8 9 7 13 50
Demand | 35 28 32 25 120




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING

II B.TECH II - SEMESTER ASSIGNMENT TEST - 111, JUNE - 2021

SUBJECT: OPERATIONS RESEARCH

DURATION: 30 MIN

DATE: 08-06-2021
MAX MARKS: 10

Course Knowledge
I'?(.) Questions Outcome Pel;e;:;:;‘s Marks
(CO) Taxonomy
Find the sequence that minimizes the total elapsed time (in hours)
required to complete the following tasks on two machines Creating
1 [[Task[A [B _[C ID [E [F |G [H ]I 3 (KG)’*’ 10
Ml |2 5 4 9 6 8 7 5 4
M2 |6 8 7 4 3 9 3 8 11
We have five jobs, each of which must go through the machines A, 3
B and C in the order ABC. Determine the sequence that will
minimize the total elapsed time. Creatin
”~ 2 Job No. L [2 [3 [4 |5 (Kﬁ)g 10
Machine A S |7 16 |9 |5
Machine B 2 11 [4 |5 (3
Machine C 3 17 |5 |6 |7
Four Jobs 1, 2, 3 and 4 are to be processed on each of the five 3
machines A, B, C, I and E in the order ABCDE. Find the total
minimum elapsed time if no passing of jobs is pgrmitted. Also find
the ideal time for each machine.
Machines Jobs | ]
3 1 12 3 12 Creating 10
A 7 16 |5 |8 (K6)
B 5 |6 4 |3
C 2 |4 5 |3
D 3 |5 6 |2
E 9 [10 |8 [6
3
~ A project schedule has the following characteristics.
Activity | 1- | I- | 2- | 3- | 3- [4- |5 | 5-|6-]{7-|8 |9
2 |3 [4 14 [5 |9 (6 [7 181811010
_ Time 4 1 1 1 6 |5 |4 (8 1 215 |7
4 (Days) Evaluating 10
From the above information ,Obtain : (K5)
i. Construct a network diagram.
ii. Compute the earliest event time and latest event time.
iii. Determine the critical path and total project duration
iv, Compute total and free float for each activity.
a)A T.V machine finds that the time spent on his jobs has an 4
exponential distribution with mean 30 minutes, if he repairs sets in
the order in which they come in. if the amrival of sets is Evaluating 5
5 appm)}]mateiy poisson with average rate of 10 per eight-hour fiay, (K5)
What is the mechanics expected idle time each day? How many jobs
are ahead of the average set just brought in?
b)Explain the arrival pattern ,service pattern, queue discipline 4 Evaluating 5
.customer behavior (K5)




NARASARAOPET ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
11 B.TECH II - SEMESTER ASSIGNMENT TEST -1V, July — 2021

SUBJECT: OPERATIONS RESEARCH
DURATION: 30 MIN

DATE: 29-07-2021
MAX MARKS: 10

Knowledge
(_2 Questions O(i::lcl;?nee Level asg Mark
N C 0) Per Bioom's s
o _ ( Taxonemy
a)A truck owner finds from his past records that the maintenance cost
per year of a truck whose purchase price is Rs.8000, are given below:
Yeur ! 2 3 1 3 h 7 8 )
Mantena | 1000 | 1300 | 1700 | 2200 | 2000 |00 | 4800 | 6000 5 E"ai‘(’?mg 5
Nee cost ( )
Resule 40000 12000 | 1200 1600 1 500 400 400 404
h Price
Determine at what time it is profitable to replace the truck?
1 | b)A machine owner finds from his past records that the costs per year
of maintaining a machine whose purchase price is Rs. 6000/- are as
given below. ‘ .
Year | 2 J 4 5 6 7 ]
5 Evaluating 5
Maintenanee 10000 [ 1200 ] 1300 ] [R00 | 2300 [ 2800 | 3100 | 4o (K5)
vt
Resale price 000 [ 300 | 7300|575 |00 (200 200 | 200
Determine at what age a replacement is due.
a) The cost of a machine is Rs 61,000 and its scrap value is Rs 1,000.
The maintenance costs found from past experignces are as follows.
Year ] 2 3 4 5 I3 7 g 5 Evaluating 5
N | | Maintenance | 1000 [ 2500 | 4000 | 6000 | 9000 | 12000 | 16000 | 20000 (K5)
cost in
Rupees
Determine the optimum replacement period of a machine.
2 | b) A machine costs Rs 15,000. The running cost for different years are
given bellow.
5
Year | 2 3 4 5 6 7 Evaluating 5
Running 2500 | 3000 | 4000 | 5000 | 6500 | 8000 | 10000 (K5)
cost
Determine the optimum replacement period. if the capital is worth 10
percent per annum and has no salvage value.
a)List the characteristics of game theory? 5 Analyzing 5
(K4)
b)Solve the following payoff matrix, also fletermine the optimal
strategies and value of Game.
’ B > | Applying
5 1] K3) 5
A 3 4 (




a).solve the game whose payoff matrix is given below
-2 D 0 5 3

3 2 1 2 2 Applying
-4 -3 0 -2 6 (K3)
5 3 -4 2 -6 \
AT . Evaluating
b) Explain different types of Games in Game hwory. (K5)
a)The following mortality rates have been observed for a certain type
of light bulbs.
Week | 2 3 4 5
Percent failing by the end of | 10 (25 |50 |80 | 100
week .
- - —— Evaluating
There are 1000 bulbs in use and its costs Rs.2 to replace an individual (K5)
bulbs, which has bumnt out. If all the bulbs were replaced
simultaneously, it would cost 30 paise per bulb. It is proposed to
replace all the bulbs at fixed intervals, whether or not they have burnt
out and to continue replacing burnt out bulbs as they fail. Determine
at what intervals should all the bulbs be replaced?
b)The probability Pa of failure just before age n is shown below. If
individual replacement costs Rs.12.50 and group replacement costs
Rs.3 per item. Determine the optimal replacemhent policy. Evaluating
n i1 {2 |3 4 13 (K5)

Pn [0.1 102 (025 |03 [0.15




DEPARTMENT OF MECHANICAL ENGINEERING
II1 B.TECH II-SEMESTER II;MID EXAMINATION, Aug- 2021

Subject: OPERATIONS RESEARCH

Duration : 90 Min

Answer All Questions

NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET

Date :17-08-2021

Max Marks: 25M

B
Af;

Q. Questions Course Knowledge Level | Marks
No Outcome | as Per Bloom's
(CO) Taxonomy
1] a| A project schedule has the following characteristics. 3
Activity | 1- | 1- 1 2- | 3- | 3- {4 |5 |[5-[6- | 7|8 [9-10
2 |3 14 a5 |96 |7 |8 8]0 ‘
Time |4 |1 |1 |1 |6 |5 |4 [8 [1 |2 |5 [7 Evaluating 5
(Days) | (K5}
From the above information ,Obtain :
i Determine the critical path and total project duration
ii. Compute total and free float for each activity.
2| a| a)A T.V machine finds that the time spent on his jobs has an exponential 4
distribution with mean 30 minutes, if he repairs sets in the order in which
they come in. if the arrival of sets is approximately poisson with average Evaluating 5
rate of 10 per eight-hour day, What is the mechanics expected idle time (K5)
each day? How many jobs are ahead of the average set just brought in?
b Solve for the following LPP by Dynamic programming 4 Applvi
. . . in
Maximize Z = 3x; + 5x: subjected to constrains IZPK?;) g 5
Xigd, %26,3%+2x32 18, %2 ,x32 0
3| a| a)A truck owner finds from his past records that the maintenance cost per
year of a truck whose purchase price is Rs.8000| are given below:
Year | 2 3 -4 3 6 7 8
Maintena | 1000 ] 1300 11700 { 2300|2900 |13860 | 4800 | 6000 Evaluating 5
nee Cost 5 (K5)
Resule A000 1 2000 {12006 {600 | A00 400 400 3000
Price
Determine at what time it is profitable to replace the truck?
b | Solve the following payoff matrix, also determine the optimal strategies
and value of Game. Applying 5
° (K3)




NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS): NARASARAOPET
DEPARTMENT OF MECHANICAL ENGINEERING
11 B.TECH II-SEMESTER I-MID EXAMINATION, Aug- 2021

Subject: OPERATIONS RESEARCH

Duration : 90 Min

Answer All Questions

Date :17-08-2021

Max Marks: 25M

Q_ Questions Course Knowledge Level | Marks
No Outcome | as Per Bloom's
(CQ) Taxonomy
Il a| Explain different types of models in operation research. ] Evaluating 5
(K5)
b} a).Maximize Z = 2x; + 4x2 + x3 subjected to constrains | Creating 5
X1+3x2 54 25 +%2 <3, 2 +4%3 <3, x1 X2 ,%3> 0 (K6)
2| a| Explain step by step procedure of Hungarian Method 2 Evaluating 5
(K5)
b} Obtain an initial basic feasible solution, using the north-west
corner rule for the following transportation problem
D1 [ D2 D3 D4 Availability Evaluating
St 6 |8 8 5 30 2 (K5) >
Sz 5 11 9 7 40
S3 8 9 7 13 50
Demand |35 |28 32 25 120
3| a| Find the sequence that minimizes the total elapsed time (in
hours) required to complete the following tasks on two machines Creating
Task {A |B [C |D |[E [F |G [H |1 3 (K6) >
Mi 2 5 4 9 6 8 7 5 4
M2 |6 8 7 4 3 9 13 8 11
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14 | 20471A0370 Ab e
13| 2047140371 | 9 % 151 ta \ S \DO 5
16 | 20471A0372 | % \ (oY s = \ \& 5
17 .| 20471A0373 | A <N AL
18 20471A0374 A, A6
19 | 20471A0375 A8 AL
A | 2047140376 AR | A0
21 21475A0301 | \ Y \ \ = \D 5
22 21475A0302 | \ ot ¥ \ 1) \O v
23 | 21475A0303 | — RS o= = \ LS e
24 | 21475A0304 A A
25 [ 2147540305 | S \ s | s \ 5 s S
26 | 21475A0306 | \ \ o \ \ =) \© 5=
27 21475A0307 A\ A
28 21475A0308 | \ =y Ly \ S \o 5.
29 21475A0309 | \o \ = \ \ = \o =
30 | 21475A0310 | & \ o = | 1\ =N o =
31 21475A0311 | \ \ A N \ A R 4
32 | 21475A0312 | = \ = o \ S \o S
33 | 21475A0313 | \ \ vy \ \ = \Q 5
34 21475A0314 \ \ L \ v Y & 4
35 | 21475A0315 | = \ = 3 \ [ \Q 5




\
Branch : ME-B Subjec Date: ‘":5\0‘\(’3\&
i ] REDUCED |
SNO. H.T.NO. Q.NO. Q-NO. | co | '
— i | (aemy
| 36 | 21475A0316 | W =) M f SN I =
|37 I 2WTsA0T - S |
|38 | 21475A0313 :3@** = ??T* fi SS
39 | 21475A0319 | =) 2 |0 5
40 | 21475A0320 | % S 2 |y 5
_ 4L | 21475A0321 | = 2 S
42 | 2147540322 | S SR N
P43 21475A0323 = = &= \ S
|44 | 21475A0324 =\ = = m_/#__\__ 5
35 L 21475A0325 | e A=) LW Y
46 | 21475A03%6 ‘ -
47 | 21475A0527 | w5 o 5 L T w j
48 1214750328 | & = 5N ] e
A9 | 2147540329 |y S s .
50 T O14T5A0350 | = s la L\ g |
S 2LATSADSIT | Ny = NS
52| 21475A0332 | \a S i W 5
.53 | 21475A0333 | \ 5 \ ] A 5.
54 21475A0334 | 5 h=) x| A =
55 | 2147540335 | s S Wl 5

\"\ . Tjib\’\‘\ Bm\:H

lame of the Staff Member

ignature'of-the HOD

~

Signature of

N Wy
Staff Member



NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) : NARASARAOPET
(RZQ) 2020 BATCH TIT B.TECH I gEM MID-I MARKS - AWARD LIST SEPT -2022

granch : ME-A subject: - Date: Q‘%\C\\B‘;{. .
1 "
| e | o

e ||
oz || =
e |||

2047140304 _
s ||

L ® 20471A0306
20471A0307

]

i
'
!
§

7
a ki 20471A0308
| 20471A0309

° ]
18 20471A0310 _

; 1
! | 20471A0311

1
12 | 20471A0312
13 | 20471A0313
3
14 | 2047140314 _
' t
|15 | 20471A0315 -

16 2047120316
L 17 20471A0317
18 2047140318

“ 20471A0319 _
“ 20471A0320

REE 3
| 22 | 204710323 |
" oo || =
s | Ea
35 | soemnoas | |
i e — o
_ : = |
o oo | | .
A |
A
o |
&

o oo | AT
e femmn e e TS
o e Te x| LG >
ey e e (AL L0 e



3| 20471003 ‘ ’ ] T AB | AT AL
35 | 2047180337 Q 4 ) s
S R N N N

oo | |

37
38
EC
20 2

41 20471A0344 -
%2 | 207100
43 l 20471A0346 |

L L

44 20471A0347

45 20471A0348 \o 5

46 | 20471A0349 1o Y

47 20471A0350 < JES

48 20471A0351
|49 | 2047180357 \ |
L 59 | 2047180353 L e
: - 71A0354 | - R

\<.’ Jone Dol ’ \“\},ﬂ
Name of the Staff Member Signature of the Stiff Member

oA

Signature of :the HOD



NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) : NARASARAOPET

(R20) 2620 BATCH III B.TECH I SEM MID-I MARKS - AWARD LIST SEPT-2022
Branch : ME-B Subject: OR pate: 33\‘:‘\3@
cO \ Y 2 2 Yot | Total Quiz-1
SNO. H.T.NO.  |MaxMarks | \o 5 5 5 aAs 15 10
Q.NO \ S = 3
1 2047140357 a X \ 2 = ) 9
2 20471A0358 = A- | 4 5] A0 | 1% R
3 20471A0359 X 5 s 5 3
4 20471A0360 4 4 4 3| 3
5 20471A0361 4 4 A- 4 \ 6 \O | 9
6 20471A0362 S A4 & \5 9 9
7 20471A0363 A 4- 4 \& | 2 \o
8 20471A0364 G 3 4 13 | R 'S
_q9 20471A0365 3 \ 4 S S
@ | 20471A0366 4 |1 3 “4 W&©o| q
11 20471A0367 AL | AR | AL
12 2047140368 & 3 Z |\ < 4
13 20471A0369 4 A- 3 I = F
14 20471A0370 3 A Ei 5 2 ]
15 2047140371 R 5 “+ 5 \o |
16 | 20471A0372 & Y 3 5 I8 | G
17 | 2047140373 G L 2 4 v LW \O
18 .| 204710374 5 5 |3 T
19 20471A0375 Q - Z
20 20471A0376 C o Y
21 | 21475A0301 A Y 5 5 23 1Y \O
™2 21475A0302 O M S | 2 Y V& \Dy
23 | 21475A0303 3 ) Y 13 =+ g |
24 2147540304 AR A AR
25 | 2147540305 Q 5 4- 13 W\ T
26 | 21475A0306 lo | & 4 5 QY |\s | lo
27| 21475A0307 G & 2 5 3
28 21475A0308 R | 3R ) 2 5 ¥
29 | 21475A0309 R 4 G | 4 =+
30 21475A0310 5 4 9 < =3
31 21475A0311 5 z 2 5 4
32 21475A0312 [N 4 ] £ \5 X s |
33 21475A0313 \ 3 3 3 10 S <



Branch : ME-B Subject: OR Date:§Q}3k§V§é{
Co \ 2 SR Yool R Tow Quiz-1
SNO. H.T.NO.  [MaxMarks \Q 5 5 = 35 15 W
Q.NO \ 2 R LT i
34 21475A0314 4 | el ¥ | g =
35 | 2147500315 S 3 lD:: (4 | 9 i
36 | 2147580316 9 5 s 23 | b &
ﬁ':— 37| 2147580317 + 51X N 19 \3 | 6
38 | 21475M0318 3 4 | 3 Y 19 [\& | 9
39 | 2147540319 4 Y Y 2, ] 6
40 | 21475A0320 lo 5 U 5 Yy | \g (o
41 21475A0321 4 N & 5 {e]
42 2147540322 lo 2 1= 2y R 13 q
43 21475A0323 %3 4 | 4 53 Bl \ % X
44 | 21475A0324 R 5 | 4 5 XA | Yy Q.
45 | 2147500325 & ! CON 5 YR e
46 21475A0326 J I N R IR 6 i__l__
A7 1 2147580327 5 5 Y L I 1% L 2
_____ 48 | 2147540328 “< 4 L L 5 19 \.2'57{ ks
49 21475A0329 5 ) 1o < M
50 21475A0330 Yo 5 Y ) KW 115 [ J
51 | 214750331 2 5 Y 5 K 1173 by
52 | 214750332 5 |3 | 5 13 | 3 €
53 21475A0333 5 Y Y 19 R
 sa 21475A0334 2 4 4 L KO | 13 G
55 21475A0335 & 3 [ = ) (& A LSRN
\Q ‘S‘Q\.\f\ Pxx\o\\ qﬂ% . .
damekgf the Staff Member Signature ;¥— Staff Member &

iignature of:the HOD

A
i




NARASARAOPETA ENGINEERING Cl)Ll,l*‘,{%E(AU']'ON()M()US)
DEPARTMENT OF MECHANICAL ENGINEERING
11 B.TECH 1 M1D-1! EXAMINATIONS- NOVEMBER-2022
OPERATION RESEARCH

SECTION-B DATE:22-11-2022
CcO 3 4 3 TOTAL | TOTAL
S.NO | ROLLNO Q.NO 1(a) | 2(a) | 2(b) | 3a) § 3(b) MARKS | MARKS | OBJ (10)
Max. Marks 5 5 5 5 5 (25) (15)
20471 A0357 5 5 5 5 5 25 i5 6
20471A0358 5 5 5 4 5 24 15 10
3 J20471A0359 5 4 5 5 5 24 15 9
4 120471A0360 5 5 5 4 5 24 | 15 8
5 |20471A0361 5 5 5 3 5 23 14 7
6 |20471A0362 S s | s | 415 24 S 10
7 [20471A0363 3 5 5 3 5 21 13 g
8 |20471A0364 3 5 5 1 4 18 11
9 120471A0365 AB
10 120471A0366 5 S 5 5 5 25 15 7
11 [20471AD367 5 S 5 3 5 25 15 8
12 120471A0368 5 5 5 2 5 22 14 10
13 120471A0369 5 5 4 4 18 B 8
14 [120471A0370 5 5 5 5 20 12 5
15 |20471A0371 5 S 5 5 20 12 9
16 |20471A0372 5 3 5 15 9 10
17 {20471A0373 3 5 5 2 5 22 14 10
18 [20471AD374 AB
19 [20471A0375 5 5 5 4 5 24 5 8
20 20471A0376 5 S 5 4 5 24 15 8
21 [21473A0301 5 5 5 ) 5 25 15 9
22 |21475A0302 5 3 5 3 5 25 15 io
23 |21475A0303 5 5 5 5 5 25 15 9
24 121475A0304 AB
25 |21475A0305 5 5 5 5 5 25 15 9
26 121475A0306 5 5 5 5 5 25 15 9
27 |21475A0307 5 5 5 3 5 25 15 8
28 |21475A0308 5 5 5 5 5 25 15 6
29 |21475A0309 5 5 5 5 5 25 15 9
30 121475A0310 5 5 5 3 5 23 14 io
30 121473A0311 5 5 5 2 5 22 4 8
32 |21475A0312 5 5 5 3 ‘ 11 9




33 12147540313 4 | ST 57373 19 12 10
342147540314 5 | 5175 15 9 9
|35 Biarsaoais S 1 S L5 TS TS T 5 8
2!475A{')3l() T N T Is 8
37 12147540317 5 3 5 5 5 25 15 10
38 12147540318 > L S s s 5T 55 5 10
214750319 S | 5 1 5 573 25 5 10
—=2 |15 | 10
2147540320 2 | S | s 55 T o 15 10
2147 ‘ 10
214754032 2 S T T e 15 10
21475A0322 S 5 5 5 5 25 1S 10
|25 |
43 1214750323 > 1 S 155 [ 5T 3 15 10
44 2147500324 S 1 S | 5] 55 T 5 15 10
451214750325 > 1 S | 5[5 15 T 35 15 10
46214750326 S 1S5 s T 5 5 5 15 7
47 14750327 515 (s s 15 ] 35 5 8
48 12147540328 S 1 5|5 5 15 25 15 8
492147540329 SIS s 55753 5 4
5012147540330 5 515 ' 10
SU_[21475A0331 5 | 55 '
52 2147540332 | 5 |5 5
3 12147540333 | 5 | 5 15
S 12147540334 5 5 5 5
|55 ia7snosss S 15 |5 a4

No.of Present: 52
No.of Absent: 03
Total No.of Students: 55

Signa;u(r'&)fJiaculty

Signature of HOD



NARASARAOPETA ENGINEERING COLLEGEAUTONOMOUS)
DEPARTMENT OF MECHANICAL FNGINEERING

OPRATION RESEARCH

I B.TECH 1 MID-1I EXAMINATIONS- NOVEMBER-2022

DATE:22-11-2022

SECTION-A
CO 3 4 5 TOTAL | TOTAL
S.NO | ROLL NO Q.NO 1(a) | 2(a) | 2(b) | 3(x) | 3(b) | MARKS | MARKS | OBJ (10)
Max. Marks | 5 5 5 5 5 (25) (15}

I 12047140301 4 5 5 5 5 24 15 10
2 120471A0302 5 5 5 5 5 25 15 10
3 {20471A0303 4 5 3 5 19 12 8
4 12047140304 3 5 5 5 18 11 10
5 {20471A0305 3 5 3 11 7 4
6 [20471A0306 5 5 5 5 20 12 9
7 12047140307 5 5 5 5 5 25 15 9
8  |20471A0308 5 5 5 | 5 21 13 9
9 120471A0309 4 5 5 5 19 12 10
FO 120471A0310 4 3 5 5 19 12 8
tl [20471A0311 AB

12 120471A0312 3 5 5 3 5 23 14 10
13 120471A0313 5 5 5 R 5 23 14 6
14 2047140314 51 51 5| 35 23 | 14 10
13 [20471A0315 5 3 5 3.1 5 21 13 9
16 |20471A0317 2 2 5 5 14 9 10
17 [20471A0318 5 5 5 5 20 12 10
18 12047140319 AB

19 120471A0320 5 S 3 5 18 11 10
20 2047170321 3 5 3 13 8 9
21 120471A0323 3 5 5 5 18 11 9
22 120471A0324 5 5 5 15 9 8
23 120471A0325 3 3 5 5 5 21 K 9
24 [20471A0326 3 5 4 5 5 22 14 10
25 120471A0327 5 5 3 2 5 22 14 9
26 [20471A0328 4 5 5 3 5 24 15 8
27 120471A0329 5 3 5 2 5 20 12 9
28 120471A0330 AB

29 120471A0331 3 5 5 5 5 23 14 10
30 [20471A0332 5 5 5 4 5 24 15 7
31 12047140333 4 5 4 5 5 23 14 9
32 2047140334 2 s 1] s 13 9 10
33 [20471A0336 AB




34 120471A0337 5 5 5 3 5 23 14 10
35 1204710338 5 5 5 3 5 23 14 3
36 [20471A0339 5 3 5 2 5 22 14 3
37 120471A0341 4 ] S 2 S 17 11 8
38 120471A0342 AB

39 120471A0343 5 5 S 3 5 23 14 10
40 1204710344 5 5 3 5 18 {1 10
41 120471A0345 5 5 4 5 19 12 10
42 120471A0346 5 5 5 3 5 23 14 10
43 [20471A0347 AB

44 120471A0348 5 5 5 5 5 25 15 10
45 |20471A0349 5 5 5 5 5 25 15 10
46 {20471A0350 5 5 S 5 20 12 6
47 120471A0351 AB

48 120471A0352 5 3 3 S 5 25 15 9
49 120471A0353 S 3 5 5 5 25 15 7
30 [20471A0354 3 5 5 5 5 23 14 9
SV [20471A0356 4 5 5 5 19 12 9
No.ol Present: 44

No.ot"Absent: 07

Total No.ol’ Students: 51
A, N
Signaﬁr}:ﬁﬁhulty Signature of HOD




S tioe o]

HARASARACPETA ENGINEERING COLLEGE (AUTONOMOUS) :

: MARASARAQPET

(R19) 2919 BATCH II B.TECH II SEM I MID EXAMINATION MARKS - AWARD LIST AUG - 2921

Branch

afeNahmy feseand

. ME - A Subject: Date: ;';/ag,’z,;
DESCRIPTIVE | OBJECTIVE
€O No. | | \ 2| 3 Total| Total :
S1.No. | H.T.NO. fMax.Marks| ¢ | & | .Y < Marks | Marks Q(u1laz|v1—)1
' Q-No. |1 (a)|1 (b)|2 (a){2 (b)|3 (a)]3 (b)| (3™ (28M)
1 | 1947100301 2 R o | o8 01
2 | 19471A0302 - Y < 1] | 09 07
o3 19471A0303 2 U < )i e9. 0]
-~ 4 |1947170304 3 g | g 13 | o1
5 | 194710305 ¢ |y § | € | ¢ 29 | Lo of
6 | 1947140306 Y Y S b 1wy | oy
7 | 19471A0307 Y 3y | < 7 119 08
8 | 1947140308 13 |y | ¢ |« L2 19 | 08
2| 1947140309 a g 12 | N oYy
10 | 19471A0310 Y|z S v (3 11 09
11 | 194718311 y | 2 $ 1M 1S | oy
12 | 194710312 Y v | g I3 N oY
13 | 1947140313 vl |y iKY 16 | 1y | o}
14 | 1947140315 y Y i < M | 1Y 0%
15 | 19471A0316 Y ¥ | € T | 5 Zvq | L0 ) O
16 | 1947148317 y | § ©9 | 08 ol
17 | 1947140318 < | ) ©9 | o8 [o
18 | 1947148319 y |z | < |y (L 11y o8
19 | 19471A9320 sl s |¢ S I g 25 | 0 10
20 [ 1947180321 3 {u |y & 16 1 1> | 08
21 | 1947140322 o | - — - | - AB | oo AB
2 | 1947140323 0 0 i o) | o) 02
23 |19471A0324 f i ) 03" | 03 09
24 | 19471A9325 - | - i B RB | 90 Ah
25 | 1947140326 Sl €1 <€ €| ¢ 2y | D 09
26 | 19471A9327 $13 |3 s 1< L) |19 o4
27 | 1947140328 3P A i 1 b 1| 10 1D
28 | 1947140329 Y Y < g 221 13 10
29 | 1947140330 Y i 13 2 o |08 |09
30 | 1947140331 B 101 10 oy
31 | 1947148332 o - = ARl oo - AR
32 | 1947143133 w | S Yy SO Y .31 19 29
33 | 1947149334 T T B | AR s Ba
Y 1947140335 ! IR - -1 = i ke r A
25 .!_-,-}:.1?'5_,;.\@3355 ] Slm g s s SR | EI—
s S e G “ J o



€0 No. { [ L 3 Total| Total .
S1.No. | H.T.NO. [Max.Marks| € | & T S| ¢ Marks | Marks Q%;;;bl
aNo. |1 ()1 (0|2 (a2 ®) |3 (@3 ()] P | oW
37 | 1947180338 sl 5151515 25| 0 | 10
38 | 1947148339 Y4 EdEs 12| 18 09
39 1947140340 Y _y > 2 1) 09 1 oL
40 | 19471A8341 ] &yl € TH N 0%
41 | 1947140342 y | € |+ | & 16 11N 06
42 | 19471A0343 o | § 1€ <€ | ¢ 20 | 1b | 08
43 | 1947140344 Y U Y { § | 12 ou
a4 | 194710345 - -1 ] = | ~ ABl o0 ' | nmp
45 | 2047500354 3| Y [l | 9 ob
a6 | 20475A8355 < O ¢ | ¢ ({1 1| 08
a7 | 2047500356 Sl 1 <€ 1< 1« L1 19 10
| 48 | 2047500357 yluldly | £ ri-] 18 | of
| 49 | 2047540358 '4ERE S 19 (9l 16 Lof
! se | 2047540359 vwlalylgls L 17 o]
51 | 20475A0360 ¢ v | {15 7 1M | 07
52 | 20475A0361 Uil y |1 ¢ H |17 of
53 | 20475A8362 AR S I 2 Yo
54 | 20475A8363 Sy 1< 1ig 1y | LO 08
55 | 2047540364 y |y (M1 8515 12! 8 | 1o
56 | 2047550365 sthl §1 ¢« L1119 10
57 | 20475A6366 gl oy | ly 18 1 o8
(n- 3 (.“—Z‘H?);*— Signature agq;cfe;;taff Member

Name of the Staff Member

A

7
H

Signat

%

’

it

I

§
p——

Y

1
'

| A -

i

m——t

L6F the HOD
LY

ﬂ |



NARASARAOPETA ENGINEZRIMG COLLEGE (AUTGMGMOUS) :

© NARASARAQPET

(R19) 2019 BATCH II B.TECH II SEM I MID EXAMINATION MARKS - AWARD LIST AUG - 2821

Subject: o?Qﬂc\}TOM ?\fﬂaﬁf}\

Branch ; ME - B pate: 17 pdl)
DESCRIPTIVE OBIECTIVE
CO No. | ¢ 0 - 1 ) Total | Total .
S1.No. | H.T.NO. |Max.marks| ¢ | ¢ | ¢ | ¢ | ( Marks | Marks Q(”;;zm')l
0.80. [1 (@)1 (]2 (a)]2 ()3 (a)[3 (b)| (BM| (2M)
1 | 20475A8301 Yy 1y ¢l g 18 1 yS | 07
2 | 20475A9302 ' s <l g 4 N o8
3 | 20475A0303 ¢ Mgl s5lC 94| |8 0]
4 12047540304 Ll v | & 4 17 1Y 07
5 |20475A83@5 2 3 s TEEDERY
6 | 28475A8306 PR 3 |1 g 19 b4 0b
7 | 2047540307 < y | 19 19 | 14 ]
8 20475A0308 /L.i 21 g .Y < Li [ 7 )
0| 20475A0309 Wl Y ¥ | & 2L 1% |D
k]
10 | 20475A9310 < | Y <y 181 1§ |io
11 | 204750311 €| u ¢ | ¢ | 5 M| L0 09
12 | 20475A8312 | . 2 Y v | g 14 (3 67
13 | 2047540313 Y| Yy | 3 'Y L | ©7
14 | 2047588314 Yl a |3 Y € 19 | 14 08
15 | 2047540315 riylyuyigig 20 | 14 09
16 | 20475M0316 (I3 ly il lc< -1 18 lio
17 | 2047540317 y | o Y | 5 181 1¢ o9
18 | 20475A0318 Y ¢ | < g 5 Y Ly (A
19 | 2047500319 y [ ¥l 1191 < 1o | 14 |09
20 | 20475A0320 y 1 U Y .Y (s L 07
21 | 204750321 1S 1S 15 | ¢ | Le | of
_»"'\22 20475A8322 § 3 ;q { g L] 1% oy
23 | 204758323 w3l sls | g L | 9 08
24 | 20475409324 3 s £ g i 3 1§ e
25 | 20475A8325 Y |1 g y 14 1} to
26 | 2047580326 MBI RN reNd 19 4 1 08
27 | 2047570327 <l 5l< 1< ¢ 23 | 19 | o9
28 | 2047540328 ¢ v |3 iy 6 | 1§ | o9
29 | 20475A9329 - - - - - - | Ry | o0 Pfg
39 | 28475A9330 T oy T |5 |5 24 | Lo o1
31 | 2047529331 N Y 4 17 L | g o6
37 | 2947549332 R Y o ¢ 04
33 129475493331 bofou ; } 1Y 5 SRR "’:J 26
38| 22475A0324 b IR IR T o
23 2347549333 R L g



Name ot the Staff Member

Eit

L

" Signature of th EﬁGDmW“"“"

3

5

€0 No. A ol Bl 3 Total| Total o
S1.No. H.T.NC. |Max.Marks {w ,g' 5” < { Marks | Marks (“l(ullgzn;)l
Q.No. |1 (ay|1 (b)[2 (a)]2 (0)]3 (a)|3 (by|(25M)| (28M)

37 | 20475A0337 Y | U Ui | € | 1| 1§ 09

38 | 28475A0338 Y W q ’§ < L3 19 ) b

39 | 20475A8339 312 2K ' 12 | 1€ 10

40 | 20475A0340 2| 3 Y ¢ 14 | - (o

41 | 2047540341 u v | | € | ¢ AR o

a2 | 2047580342 u | Ia |y | ¥ (2 | vy 08

43 | 20475A8343 SO « | ¢ | € )9 14 1D

44 | 204750344 Y 2 | ¥ |« 14 V3 29

45 | 2047540345 v | >y « | ¥ Lo | 14 Y

46 | 20475A0346 ) 3 2| =Y 19 |- iD

47 | 20475A0347 yulr|{vlsy | ¥ Lo | ib 10

48 | 204750348 Yy |lv |y | C L | 18 )

49 | 20475A8349 N vy | g | < (9 | ib 9 X
50 | 2047540350 Y 33y w ol vo | 1b 09 N
51 | 20475A0351 1) v |1y |s Lo | i lo

52 | 2047548352 Y 3 14 Y “ 18 |\ ¢ 08

53 | 2047540353 mias |y |5 18 ] | ). | 08

P AR Jq A

Signaturea of the Staff Member




NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) :

: NARASARAOPET

(R19) 2019 BATCH II B.TECH II SEM IIMID EXAMINATION MARKS - AWARD LIST AUG - 2021

subject: 09eNaHM) L eieanch

Date:{?)og)b)

Branch : ME - A
DESCRIPTIVE OBIECTIVE
o No. | D MV § | § |total| Total .
S1.No. | H.T.NO. [|mMax.marks| & s | § | g | ¢ [marks| Marks Q(U:;M?
oo, 11 (]2 (0)]2 ()2 (6)]3 (@) ]3 (py| M| &M
1 | 19471n0301 § ¢ | ¢ 1S | oy
2 | 1947140302 g g § lis | v | 07
3 | 19471A8303 9. 1 g g 1 ¢ |2 18, 06?
4 | 1947100304 < |3 | S5 1118 1¢,. 109
5 | 19471A9305 Y § | A | s 15 12| 18, 10
6 | 1947148386 & g s i | oS
7 | 1947180307 } g ¢ | § g | i 11, 1 07
|8 |19471A0308 i Yly | §1 5o . | 07
"5 | 1947180309 g1y S|y |19 1L | oS
10 | 19471A0310 Y < < X 1) 9 L. | 08
11 | 1947148311 Yy < g1 g ! ‘) ! 07
12 | 1947140312 Y g 11 S 1§ lag | b | o9
13 | 1947140313 I Y y | ¢ g 119 1h 0 7
14 | 19471A8315 U ¢ | § Y SR EAYREE 077
15 | 19471A0316 < 15| § | € |5 Lo, | 1D
16 19471A8317 Y ; L Y -1 10 Q0
17 | 1947140318 i g g < |14 1SN o
12 | 1947180319 Yy g y | ¢ 113 15, |08
19 | 1947140320 < c | ¢€]¢ | ¢ =50 |10
20 | 19471A0321 o < Yy |1V jr- | 1o
jm, 21 | 1947140322 i 2 | B o {10 |08 |03
22 | 19471A8323 L < | $ 1M 1 10
23 | 1947180324 Y § yl| s [18 | 1§ |09
24 11947180325 _ — - - logpl| co. | . AB
25 | 1947109326 Y s | | 15 124! 31 0
26 | 19471408327 A sl s |5 |§ |23 19,08
27 19471A9328 § 3 g Y 11 | \.{ 3
28 | 19471A@329 ] < |y LY < trol 1d. | o4
29 1947149339 QO | o5, 03
36 | 19471A8331 < 51 g Y L9 | 14 oL
31 | 1947149332 - - — | - - | Aploo AR
32 | 1947148333 | g Y 7oy pRY 1.0 R
33 | 19471A9334 —~ - - - | — LAR] 590 AR
3411247149335 y ol Ly 1A 18 5.1 03
35| 1247149335 Y E N ok o 27
3 337 ] Lo i 1 Lo e ad 27




i

i

Sigﬁatuﬁf’&;‘ the HOG

€O Na. > M Y 5/ 5 Total| Total uiz—'l,\
S1.No. H.T.NO. iMax.Marks g Y { < < Marks | Marks Q(IGM)
Q-No. |1 (a)[1 (b)|2 (a)|2 (b)]3 (a)|3 (by|(2BM)| (2eM)

37 | 194710338 y € 1<y Is laafyg o)
38 | 194710339 Y £ |y S 1< 23] 12 o9
39 | 19471A0340 u 1 < | g C X0 b 09
490 | 1947148341 Yy s 1S 15 |g LY L0 o)
41 | 1947140342 Y S5 1§ |s | v Lo 09

42 | 19471A0343 Y ¢ C 1S ¢ lwv L0 g9
43 | 1947140344 u C |l 1< | |y L0 10

44 | 1947148345 — ~ | - ] - | = AR | oo Ap
45 | 2047500354 Y § 1< (19 |14 08
45 | 2047540355 'Y ol S |1s w1 07

47 | 28475A8356 Y & 4 | s 118 |« oR

48 | 2047540357 Y S lvle [ x oy ]9 0§

49 | 2047540358 Y Y L s | € g 1A 10

58 | 20475A0359 Y SIM IS 1% leal )9 09

51 | 2047549360 Y < |y ¢ |y |2 | % 10

52 | 2047500361 < Siu < 1v a1y Jo 9

53 | 2047540362 Y | g Y YU L1 19 08

54 | 2047540363 L <« | | ] < |1 1} /0

55 12047549364 Y < g i [ 4 2y 1 L0 14

56 20475A8365 Y W I Y ! 7} i { le)

57 20947540366 u \ }/ R v/ ]

Name of the St%glﬁf' 1élé((n1gz‘2:mL Signature%;%fre’ Staff Member




MARASARAOPETA ENGINEERING COLLEGE (AUTONCMOUS) : : NARASARAQOPET
{R18) 2013 BATCH II B.TECH II SEM I)MID EXAMINATION MARKS - AWARD LIST AUG - 2821

’

Branch : ME - B Subject: GPi’ﬂa}fm Rexanch Date: P’I)fPBJLJ
DESCRIPTIVE OBIECTIVE
w0 No. | Yl | LI 8 |Total]| Total Quiz-a 2
SL.No. | H.T.NO. |max.Marks| & S | ¢ < ¢ |Marks| Marks (16M)
oMo, [1 (@)1 (]2 (a)]2 1)[3 (a)]3 (0)] (W] (20M)
1 | 2047580301 < £ | € | 20 | 16 09
2 | 2047548302 < < S | 5§ |rop 14 69
3 |2047540303 g Y € 1€ o] 16 09
4 | 20475A8304 < < S 1S | o] 13 16
5 | 20475A0305 Y < § 1< 19 [ 6 14
6 | 2047570306 Y 121y [§ Jeo |10 (¢
7 | 204750307 < £ S 1€ 1ol ¥ b
8 | 2047548308 5 g g | S |20 ], la
w5 | 20475A0309 g < S1S {20 |14, L
10 | 204759310 g 4 § 1< (o |18, )
11 | 2047548311 < 4 ] i< | 17 1t
12 | 20475A8312 v > s | € || 8. 00
13 | 2047500313 e T U515 IS (e |y, | 09
14 | 2047548314 < C | S 1S 185 o | wo. | o8
15 | 2047500315 I's SISt s 05 leg | o 16
16 | 20475A8316 < SIS 1S5S i85 w5 {re. | 69
17 | 2047580317 a < S 118 lvge e
18 | 20475A9318 § C 1S 1S 15 1] o0 |e 9
19 | 2047540319 < S 185 Is 15 |v5 1 o 09
20 | 2047580320 < Sl 1§15 ]38 08
21 | 20475A0321 < SR S 15 |25 | o o8
#N22 | 2047500322 < S |5 S5 &5 2w | g0
23 | 2047520323 < S U85 15 Is Tyl o ! 2
24 | 2047500324 'e S lo [ €15 Teoltl. 1o
25 | 2047540325 ¥ § vy 1< lenlye T
26 | 2047540326 < s 515 {2319 09
27 | 2047549327 g Sl | 515 a8, ] 0
28 | 20475A0328 Y 1€ 15 I Voo | e
29 | 2047548329 — - | - ~ - g'g c0 | AB
30 | 2047509339 < S sy |5 Ul ro | s
31 | 2947549331 7 o085 15 e s, 19
32 | 2047549332 Y U } [N 19 16 .1 09
3312947529333 4 § o5 LT T iy i iz
| A Y ] 17 M 8
Ty 5 | AT s

; [ : P H FE
. ; .’ P i -



i

CO No. 3 4 “ | X |votal| Total o
S1.Mo. | H.T.NO. |Max.Marks| € < | ¢ | ¢ |marks| marks Q(“;;ﬁ;?'
aNo. |1 ()1 ()2 ()2 (B)]3 (a)]3 ()| (3™ 3O

37 | 28475A8337 Y S |\ S & o | V4 o

38 | 20475A0338 Y € | 2l 1< 12 1 eq

39 | 2047540339 Y ¢ty | § g |2} |4 04

40 | 20475A0340 L y vy | € 1§ v |18

41 | 2647500341 Y ¢ < 15 119 1§ b

a2 | 20475A0342 Y 4 < | ylig g 0§

43 | 204758343 Y < C 1< 119 |16 219

44 | 20475A0344 3 { L 09 o8 08

45 | 2047540345 Y <1y |5 19 |16 {0

46 | 2047540346 3 ( Y Yy hé 13 ]

27 | 2047580347 < Tyl S 15 119 |16 69

48 .| 20475A0348 Yy S —o |y 1< Jro | b 10

49 | 20475A0349 T ¢ v | | 119116 |e9 .

' Y

50 | 20475A8350 < ¢ | < 1} ,( 12 (o

51 | 2047540351 48 s |1 09 08

52 | 2047540352 4 Y < | Y v | o

53 | 20475A0353 Y < 1l €19 19 16 08

5. L el
3 j(l‘ﬁ Signature of t‘ﬁ)é' gt/aff Member

Name of the Staff Member

/A

i
SRy
signhati %“%’t’ﬁ? HOD
)

"
&\“—--h



NARASARACPETA ENGINEERING COLLEGE (AUTONOMOUS) : : NARASARAOPET

(R19) 2019 BATCH II B.TECH IT SEM I-ASSIGNMENT TEST MARKS - AWARD LIST =~ -2021

Branch : ME-A Subject: Operations Research Date:19-86-21

' TOTAL

SNO. H.T.NO. Q.NO. | CO MARKS | Q.NO. co MARKS | MARKS

' (16M)
1 1547140301 | 4(a) 1 4(b) 1 AB
2 19471A0302 3(a) 1 7 3(a) 1 3 10
3 1947140303 | 2(a) 1 3 2(a) 1 7 10
4 1947140304 | 1(a) 1 7 1(a) 1 3 10
5 19471A0305 | 5(a) 1 7 5(a) 1 3 10
6 19471A0306 | 4(a) 1 7 4(b) 1 3 10
7 1947140307 | 3(a) 1 3(a) 1 AB
™ 8 1947140308 | 2(a) 1 3 2(a) 1 5 8
9 1947140309 | 1(a) 1 7 1(a) 1 3 10
10 1947140310 | 5(a) 1 6 5(a) 1 3 g
11 19471A0311 | 4(a) 1 6 4(b) 1 3 9
12 1947148312 | 3(a) 1 5 3(a) 1 3 8
13 1947148313 | 2(a) 1 3 2(a) 1 6 9
14 19471A8315 | 1(a) 1 7 1(a) 1 3 10
15 19471A0316 | 5(a) 1 6 5(a) 1 3 9
16 1947140317 | 4(a) 1 4(b) 1 AB
17 1947140318 | 3(a) 1 7 3(a) 1 3 10
18 1947140319 | 2(a) 1 3 2(a) 1 6 9
19 19471A8320 1(a) 1 7 1(a) 1 3 10
~ 1947140321 | 5(a) 1 7 5(a) 1 3 10
21 1947140322 4(a) 1 _ 4(b) 1 AB
22 19471A0323 | 3(a) 1 7 3(a) 1 3 10
23 1347140324 | 2(a) 1 3 2(a) 1 7 10
24 1947148325 | 1(a) 1 1(a) 1 AB
25 19471A0326 | 5(a) 1 7 5(a) 1 3 10
26 1947140327 | 4(a) 1 7 4(b) 1 3 10
27 1547140328 | 3(a) 1 6 3(a) 1 3 9
28 1947140329 | 2(a) 1 3 2(a) 1 4 7
29 1947140330 | 1(a) 1 6 1(a) 1 3 9
38 1947148331 | 5(a) 1 7 5(a) 1 3 10
31 | 1947148332 | 4(a) 1 a(b) 1 | AB




32 | 1947180333 | 3(a) 1 6 3(a) 1 3 9 |
33| 1947100334 | (a) 1 2(a) 1 AB

34 | 1947170335 1(a) 1 1(a) 1 AB |
35 | 1947140336 | s5(a) 1 5(a) 1 AB

36 | 1947140337 | a(a) 1 7 4(b) 1 3 10

37 | 1947180338 | 3(a) 1 7 3(a) 1 3 10

38 | 1947146339 | 2(a) 1 3 2(a) 1 6 s |
39| 1947100348 | 1(a) 1 6 1(a) 1 3 9 7
49 1947140341 5(a) 1 6 5(a) 1 6

4| 1947100342 | a(a) 1 7 4(b) 1 3 10

42| 1947180343 | 3(a) 1 6 3(a) 1 3 9

43| 1947180342 | 2(a) 1 3 2(a) 1 6 9

44 19471A08345% 1(a) 1 i(a) 1 AB

45 _ | 2047588351 | 23 1 7 2(a) 1 3 10

46 | 20475A0355 | 1(a) 1 3 1(a) 1 5 8

47 | 2047500356 | 5(a) 1 7 5(a) 1 3 10

48 | 20475A8357 | 4(a) 1 a(b) 1 AB

43 | 2047500358 | 3(a) 1 5 3(a) 1 3 3

50 | 20475a0359 | 2(a) 1 5 2(a) 1 3 8

51 | 20475A0360 | 1(a) 1 6 1(a) 1 3 9

52| 20475n0361 | s5(a) 1 6 5(a) 1 3 9

53 | 2047580362 | a(a ) 1 2 ay | 1 2

>4 - [ 2047540363 |- 3(a) | 4 - 6 | 3(a) 1 3 9

55| 2047580364 | 2(a) 1 6 | 2¢a) 1 3 g

56 | 20475a0365 . ~1{ay | 1 6 1a) | 1 3 9

57 2@1475/3‘6366 l 5(a) 1 6 5(a) 1 3 s |

) - '-lUr\
Name of the g’fcaf‘;( @

Signature& the HOD

SignatureJB#t/he Staff Member



NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) :

-
»

NARASARAOPET

(R19) 2019 BATCH II B.TECH II SEM I ASSIGNMENT TEST MARKS - AWARD LIST -2021

Branch : ME-B Subject: Operations Research Date:19-06-21

TOTAL

SNO, H.T.NO. Q.NO. CO | MARKS | Q.NO. €0 | markS | MARKS

(1eM)
1 20475A8301 | 4(a) 1 5 4(b) 1 3 8
2 204758302 | 3(a) 1 7 3(a) 1 3 10
3 2047540303 | 2(a) 1 6 2(a) 1 3 9
4 2047540304 | 1(a) 1 3 1(a) 1 5 '8
5 28475A0305 | 5(a) 1 6 5(a) 1 3 9
6 20475A0306 | 4(a) 1 7 4(b) 1 3 10
7 204750307 | 3(a) 1 7 3(a) 1 3 10
m~ 8 20475A0308 | 2(a) 1 7 2(a) 1 3 10
9 2047540309 | 1(a) 1 3 1(a) 1 6 9
10 26475A8318 | 5(a) 1 7 5(a) 1 3 10
11 | 2047546311 | 4(a) 1 6 4(b) 1 3 9
12 2047508312 | 3(a) 1 7 3(a) 1 3 10
13 2047540313 | 2(a) 1 7 2(a) 1 3 10
14 2047540314 | 1(a) 1 3 1(a) 1 5 8
15 | 20475A8315 | 5(a) 1 7 5(a) 1 3 10
16 28475A8316 | 4(a) 1 7 4(b) 1 3 10
17 2047540317 | 3(a) 1 6 3(a) 1 3 9
18 2047548318 | 2(a) 1 7 2(a) 1 3 10
19 2047548319 | 1(a) 1 3 1(a) 1 3 9
"N 20 | 2047500326 | 5(a) 1 7 5(a) 1 3 10
21 2047540321 | 4(a) 1 5 4(b) 1 3 8
22 20475A0322 | 3(a) 1 7 3(a) 1 3 10
23 26475A8323 | 2(a) 1 6 2(a) 1 3 9

24 2047540324 | 1(a) 1 3 1(a) 1 6

25 20475A0325 | 5(a) 1 5 5(a) 1 3 8
26 28475A0326 | 4(a) 1 6 4(b) 1 3 9
27 2U475A0327 3(a) 1 7 3(a) 1 3 10
28 20475A8328 | 2(a) 1 7 2(a) 1 3 10
29 2347540330 | 1(a) 1 3 1(a) 1 5 8
30 2047540331 | 5(a) 1 6 5(a) 1 3 9
31 20475A8332 | 4(a) 1 4(b) 1 3 3




|

Name of the S?tan’:‘wt ﬁember‘

Signature &

32 | 2047500333 | 3(a) 1 7 3(a) 1 3 10
33 | 20475A0334 | 2(a) 1 6 2(a) 1 3 g
34| 2047500335 | 1(a) 1 3 1(a) 1 3 6
35 | 20647508336 | 5(a) 1 7 5(a) 1 3 10
36 | 2047500337 | 4(a) 1 7 4(b) 1 3 10
2047500338 | 3(a) 1 7 3(a) 1 3 10
2047500339 | 2(a) 1 7 2(a) 1 3 10
2047500340 | 1(a) 1 3 1(a) 1 4 7

| 40 | Je475m0341 5(a) 1 5(a) 1 AB 1
|41 | 2047550005 4(a) 1 6 4(b) 1 3 9

2047540343 | 3(a) 1 6 3(a) 1 3 9 q
43 | 2047580344 [ 233y | 1 6 2(a) 1 3 9

44 f 20475A0345 | 1(a) 1 3 1(a) 1 3 q
45 2047500346 | 5(a) 1 5(a) 1 AB
46 | 2047570327 4(a) 1 5 4(b) 1 3 3
2247500348 3(a) 1 6 3{(a) 1 3 9
2047540349 | 2(a) 1 6 2(a) 1 3 9
2047540350 | 1(a) 1 3 1(a) 1 5 8
2@475;&@351 5(a) 1 6 5(a) 1 3 g
51 | 20475A9352 4(a) 1 6 a(b) 1 3 g
J 52 ' 2047549353 3(a) 1 7 3(a) 1 3 10

Signatudb”’ﬁ? the Staff Member



(R19) 2019 BATCH II B.TECH ITI SEM

NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) : : NARASARAOPET
II-ASSIGNMENT TEST MARKS - AWARD LIST

-2021

Branch : ME-A Subject: Operations Research Date:12-05-21

. TOTAL

SNO. H.T.NO. Q.NO. co MARKS | Q.NO. co MARKS | MARKS

(10M)
1 15471A8301 1 2 5 2 2 5 10
2 19471A8302 2 2 5 3 2 5 10
3 1947179303 3 2 5 4 2 5 10
4 1947140304 4 2 5 5 2 5 10
5 1947148305 5 2 5 6 2 5 10
6 1947170306 6 2 5 7 2 5 10
7 19471A0307 7 2 5 . 2 5 10
8 19471A0308 8 2 .5 9 2 5 10
9 1947176309 1 2 5 2 2 5 10
10 19471A8310 2 2 3 2 AB
11 19471A8311 3 2 5 4 2 5 10
12 19471A8312 4 2 5 5 2 5 10
13 19471AB313 5 2 5 6 2 5 10
14 19471A0315 6 2 5 7 2 5 18
15 19471AR316 7 2 5 8 2 5 10
16 19471AB317 8 2 5 9 2 5 10
17 1947140318 1 2 5 2 2 5 10
18 19471A0319 2 2 5 3 2 5 18
19 19471A8320 3 2 5 4 2 5 10
20 19471A@321 4 2 5 5 2 5 10
21 15471A0322 5 2 6 2 AB
22 19471A0323 6 2 5 7 2 5 10
23 1947148324 7 2 5 8 2 5 10
24 19471A8325 8 2 9 2 AB
25 19471A0326 1 2 5 2 2 5 10
26 19471A0327 2 2 5 3 2 5 10
27 19471A0328 3 2 5 4 2 5 10
28 1947146329 4 2 5 5 2 5 10
29 14471A8330 5 2 5 6 2 5 10
30 19471A8331 6 2 7 2 AB
31 | 1947180332 | 7 2 8 2 AB




32 19471A8333 8 2 5 g 2 5 10
33 19471A0334 1 2 2 2 AB
34 19471A8335 2 2 3 2 AB
35 1947140336 3 2 4 2 AB
36 19471A0337 4 2 5 5 2 5 10
37 1947178338 5 2 5 6 2 5 10
38 1947140339 6 2 5 7 2 5 10
39 19471A0340 7 2 8 2 AB*
49 1947178341 8 2 5 9 2 5 10
41 1947170342 1 2 5 2 2 5 10
a2 19471A8343 2 2 5 3 2 5 10
43 19471A0344 3 2 5 4 2 5 10
44 19471A0345 4 2 5 5 2 5 10
45 20475A8354 1 2 5 2 2 5 10
46 20475A0355 2 2 5 3 2 5 10
a7 2047540356 3 2 5 4 2 5 18
48 20475A8357 4 2 5 5 2 5 10
49 20475A8358 5 2 5 6 2 5 10
50 2047540359 6 2 5 7 2 5 10
51 2847550360 7 2 5 8 2 5 16
52 2047540361 8 2 5 9 2 5 10
53 2047548362 1 2 5 2 2 5 10
54 | 20475A0363 | 2 2 5 3 2 5 16
55 20475A0364 3 2 5 4 2 5 10
56 2647570365 | 4 2 5 5 2 5 10
57 20475A0366 5 2 5 6 2 5 18
cha

Name of the Sta

f

L-- o

Clﬁ S ERMTH-

f "Membepr

Signature\yfithe HOD

Signature o%

the Staff Member



NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) : : NARASARAOPET

(R19) 2019 BA'I:CH II B.TECH II SEM IT ASSIGNMENT TEST MARKS - AWARD LIST -2021

Branch : ME-B Subject: Operations Research Date:29-06-21

TOTAL

SNO. H.T.NO. Q.NO. CO | MARKS | Q.NO, co MARKS | MARKS

(1eM)
1 20475A8301 5 2 5 6 2 5 10
2 20475A0302 6 2 5 7 2 5 10
3 2047540303 7 2 5 8 2 5 10
4 20475A0304 8 2 5 9 2 5 18
5 26475A0305 1 2 5 2 2 5 10
6 20475A8306 2 2 5 3 2 5 10
7 2047588307 3 2 4 2 AB
~ 8 2047500308 4 2 5 5 2 5 18
9 2047540309 5 2 5 6 2 5 18
10 20475A0310 6 2 5 7 2 5 10
11 20475A8311 7 2 5 8 2 5 10
12 20475A8312 8 2 5 9 2 5 10
13 20475A0313 1 2 5 2. 2 5 10
14 20475A0314 2 2 5 3 2 5 10
15 28475A8315 3 2 5 4 2 5 10
16 22475A0316 4 2 5 5 2 5 10
17 2047540317 5 2 5 6 2 5 10
18 20475A0318 6 2 5 7 2 5 10
19 20475A0319 7 2 5 8 2 5 10
~ 2047500320 8 2 5 9 2 5 10
21 | 20475A0321 1 2 5 2 2 5 10
22 20475A0322 2 2 5 3 2 5 10
23 2047500323 3 2 5 4 2 5 10
24 20475A0324 4 2 5 5 2 5 10
25 20475A8325 5 2 5 6 2 5 10
26 | 20475A8326 6 2 5 7 2 5 1@
27 | 20475A0327 7 2 5 8 2 5 10
28 | 2047588328 | 8 2 5 9 2 5 18
29 26475A8330 1 2 5 2 2 5 10
30 | 20475A0331 | 2 2 5 3 2 5 10
31 204750332 3 2 5 4 2 5 10




32 20475A0333 4 2 5 5 2 5 19
33 20475A0334 5 2 5 6 2 5 10
34 20475A0335 6 2 5 7 2 5 10
35 20475A0336 7 2 5 8 2 5 10
36 20475A0337 8 2 5 9 2 5 10
37 20475A0338 1 2 5 2 2 5 10
38 20475A0339 2 2 5 3 2 5 10
39 20475A0348 3 2 5 4 2 5 10
49 20475A0347, 4 2 5 5 2 5 10
41 20475A0342 5 2 5 6 2 5 10
42 20475A0343 6 2 5 7 2 5 10
43 20475A8344 7 2 5 8 2 5 10
44 20475A8345 8 2 5 9 2 5 10
45 20475A0346 1 2 2 2 AB
46 20475A0347 2 2 5 3 2 5 ie
47 28475A8348 3 2 5 4 2 5 10
48 20475A0349 4 2 5 5 2 5 10
49 2047578350 5 2 5 6 2 5 10
50 2047508351 6 2 5 7 2 5 10
51 20475A8352 7 2 5 8 2 5 10
52 203475A0353 8 2 5 9 2 5 1@

. Naﬁewofltﬁerg;g¥%

Signature(%ig;hé/HOD
|

S ECupE

Member

Signature ogﬁ

1

the Staff Member




NARASARACPETA ENGINEERING COLLEGE (AUTONOMOUS) :
(R19) 2019 BATCH IT B.TECH II SEM

: NARASARAOPET
ITT-ASSIGNMENT TEST MARKS - AWARD LIST

-2021

Date:08-86-21

Branch : ME-A Subject: Operations Research

TOTAL

SNO. H.T.NO. Q.NO. o MARKS | Q.NO. co MARKS MARKS

(16M)
1 1947148301 | 5(a) 4 5 5(b) 4 5 10
2 15471A6302 4 3 106 1e
3 19471A0303 3 3 182 10
4 1947170304 2 3 10 19
5 15471A0305 1 3 18 ie
6 1947140306 | 5(a) 4 5 5(b) 4 5 10
7 19471A0307 4 3 1o 10
8 19471A0308 3 3 1e 10
9 1947140369 2 3 10 10
10 19471A0310 1 3 AB
11 19471A0311 | 5(a) 4 5 5(b) 4 5 10
12 19471A0312 4 3 10 18
13 1947140313 3 3 19 16
14 1947146315 2 3 10 10
15 19471A0316 1 3 10 1@
16 19471A0317 | 5(a) 4 5 5(b) 4 5 10
17 1947140318 4 3 1@ 16
18 19471A9319 3 3 10 10
19 19471A0320 2 3 10 10
20 1347140321 1 3 le 10
21 1947140322 | 5(a) 4 5(b) 4 AB
22 19471A9323 4 3 19 10
23 19471A9324 3 3 AB
24 19471A0325 2 3 AB
25 1947140326 1 3 10 16
26 19471A0327 | 5(a) 4 5 5(b) 4 5 10
27 | 1947180328 | 4 3 19 10
28 1947140329 3 3 10 10
29 19471A0330 2 3 10 10
30 194718331 1 3 19 10
31 1947148332 | 5(a) 4 5(b) 4 AB




32 19471A0333 4 3 10 10
33 19471A0334 3 3 AB
34 19471A0335 2 3 AB
35 19471A8336 1 3 AB
36 19471A0337 | 5(a) 4 5 5(b) 10
37 1947170338 4 3 10 10
38 1947140339 3 3 10 10
39 19471A0340 2 3 10 10
a9 1947140341 1 3 AR
41 1947170342 | 5(a) 4 5 5(b) 10
42 1947178343 4 3 10 10
43 19471A0344 3 3 10 10
44 1947140345 2 3 10 10
45 20475A0354 4 3 10 10
46 2047540355 3 3 10 10
47 20475A0356 2 3 10 10
48 2047540357 1 3 10 10
49 20475A0358 | 5(a) 4 5 5(b) 10
50 20475A8359 4 3 10 10
51 20475A8360 3 3 10 10
52 2047570361 2 3 10 10
________ 53 [ 2e475Ae362 | 1 | 3 10 10
54 204750363 | 5(a) | 4 5 5(b) 10
55 20475A8364 4 3 1@ 1@
56 | 20475A8365 3 | 3 19 | 10
57 26475A0366 2 3 10 10
Name of the S%gi;ﬁ;iﬁgggﬁ* Signaturglb the Staff Member

Signature




NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) : : NARASARAOPET

(R19) 2019 BATCH II B.TECH II SEM IIT ASSIGNMENT TEST MARKS - AWARD LIST

-2021

Branch : ME-B Subject: Operations Research Date:08-086-21
TOTAL
SNO. H.T.NO. Q.NO. co MARKS | Q.NO, co MARKS | MARKS
- (16M)
1 2047578301 | 5(a) 4 5 5(b) 4 5 10
2 20475A8302 4 3 10 10
3 20475A0303 3 3 10 10
4 268475A0304 2 3 10 10
5 20475A0305 1 3 19 | 10
6 20475A0306 | 5(a) 4 5 5(b) 4 5 10
7 20475A0307 4 3 10 19
8 2047540308 3 3 10 10
9 20475A08309 2 3 10 10
10 20475A0310 1 3 10 10
11 28475A0311 | 5(a) 4 5 5(b) 4 5 10
12 20475A0312 4 3 10 10
13 20475A8313 3 3 10 10
14 20475A0314 2 3 10 10
15 20475A0315 1 3 10 10
16 2047540316 | 5(a) 4 5 5(b) 4 5 10
17 20475708317 4 3 10 10
18 20475A0318 3 3 10 18
19 26475/0319 2 3 10 19
20 20475A09320 1 3 10 10
21 2047540321 | 5(a) 4 5 5(b) 4 5 10
22 2047500322 4 3 10 16
23 2047540323 3 3 1@ 10
24 2047508324 2 3 10 10
25 2047540325 1 3 10 18
26 20475A8326 | 5(a) 4 5 5(b) 4 5 10
27 2047508327 4 3 10 10
28 2047540328 3 3 10 10
29 26475A8330 2 3 10 10
36 | 20475A0331 1 3 10 10
31 2847540332 | 5(a) 4 5 5(b) 4 5 10




32 20475A09333 4 3 10 : 10
33 20475A0334 3 3 10 , ' 10
34 20475A0335 2 3 10 10
35 2047540336 1 3 10 10
36 20475A0337 | 5(a) 4 5 5(b) 4 5 10
37 20475A0338 4 3 10 10
38 | 20475A8339 3 3 10 10
39 20475A0340 2 3 10 10
49 20475A0341 1 3 10 10
41 20475A0342 | 5(a) 4 5 5(b) 4 5 10
42 20475A0343 4 3 189 10
43 20475400344 3 3 10 10
44 20475A0345 2 3 10 _ 10
45 | 20475A0346 1 3 10 10
46 20475A0347 | 5(a) 4 5 5(b) 4 5 10
47 20475A0348 4 3 10 10
48 20475A08349 3 3 10 10
49 | 20475A0358 2 3 10 10
50 2047540351 1 3 10 10
51 2047508352 | 5(a) | 4 5 5(b) 4 5 10
52 26475A8353 4 3 10 10
“ ﬁame o? ’cl*:e“'.;f’ctit‘ilE T;Em)ﬁe}:ww Signatur%\‘t)i(the Staff Member

Signature %ﬁe HOD



NARASARAOPETA ENGINEERING COLLEGE (AUTONOMOUS) + NARASARAOPET

’(R19) 2019 BATCH IT B. TECH II SEM IV-ASSIGNMENT TEST MARKS - AWARD LIST ~2021

Branch : ME-A SubJect Operations Research Date:29-86-21

TOTAL

SNO. H.T.NO. Q.NO. CO | MARKS | Q.NO. CO | MARKS | MARKS

(16M)
1 1947140301 | 2(a) 5 AB 2(b) 5 AB AB
2 1947140302 | 3(a) 5 5 3(b) 5 5 10
3 1947140303 | 4(a) 5 5 4(b) 5 5 10
4 1947140304 | 1(a) 5 5 1(b) 5 5 16
5 1947140305 | 5(a) 5 5 5(b) | 5 5 10
6 1947140306 | 2(a) 5 5 2(b) 5 5 10
7 19471A0307 | 3(a) 5 5 3(b) 5 5 10
8 19471A0308 | 4(a) 5 5 4(b) 5 5 10
9 1947140309 | 1(a) 5 5 1(b) 5 5 10
10 1947140310 | 5(a) 5 5 5(b) 5 5 10
11 1947140311 | 2(a) 5 5 2(b) 5 5 16
12 1947140312 3(a) 5 5 3(b) 5 5 10
13 1947140313 | 4(a) 5 5 4(b) 5 5 10
14 1947140315 | 1(a) 5 5 1(b) 5 5 10
15 1947120316 | 5(a) 5 5 5(b) 5 5 10
16 1947140317 | 2(a) 5 5 2(b) 5 4 9
17 19471A0318 | 3(a) 5 5 3(b) 5 5 10
18 1947140319 | 4(a) 5 5 4(b) 5 4 9
19 1947140320 | 1(a) 5 5 1(b) 5 5 10
"20 | 1947170321 5(a) 4 5 5(b) 5 5 9
21 19471A0322 | 2(a) 5 AB 2(b) 5 AB AB
22 | 19471A0323 3(a) 5 5 3(b) 5 5 10
23 | 1947120324 4(a) 5 5 a(b) 5 5 10
24 | 1947180325 | 1(a) 5 AB 1(b) 5 AB AB
25 1947140326 | 5(a) 5 5 5(b) 5 5 10
26 1947140327 | 2(a) 5 2(b) 5 5 10
27 1947140328 | 3(a) 5 5 3(b) 5 9
28 194718329 | 4(a) 5 5 4(b) 5 5 16
29 1947178330 | 1(a) 5 AB 1(b) 5 AB AB
30 1947140331 | 5(a) 5 5 5(b) 5 5 10
31 1947148332 | 2(a) 5 AB 2(b) 5 AB AB




32 1947140333 | 3(a) 5 5 3(b) 5 5 10
33 19471A8334 | 4(a) 5 AB 4(b) 5 AB AB
34 1947140335 | 1(a) 5 AB 1(b) 5 AB AB
35 1947140336 | 5(a) 5 AB 5(b) 5 AB AB
36 194710337 | 2(a) 5 5 2(b) 5 5 10
37 1947140338 | 3(a) 5 5 3(b) 5 5 10
38 | 1947180339 | 4(a) 5 5 4(b) 5 5 10
39 | 19471A0340 | 1(a) 5 5 1(b) 5 5 16
40 1947148341 | 5(a) | 5 ) 5(b) 5 0 0
41 1947140342 | 2(a) 5 5 2(b) 5 5 10
42 1947140343 | 3(a) 5 5 3(b) 5 5 18
43 19471A0344 | 4(a) 5 5 4(b) 5 5 10
44 | 19471A0345 | 1(a) 5 5 1(b) 5 5 10
45 2047540354 | 3(a) 5 5 3(b) 5 5 10
46 2047540355 | 4(a) 5 5 4(b) 5 5 10
47 20475A0356 | 1(a) 5 5 1(b) 5 5 10
48 2047500357 | 5(a) 5 5 5(b) 5 5 10
49 2047540358 | 2(a) 5 5 2(b) 5 5 10
50 2047500359 | 3(a) 5 5 3(b) 5 4 9
51 2047500360 | 4(a) 5 4 4(b) 5 4 8
52 20475A8361 | 1(a) 5 5 1(b) 5 5 10
o3 1 20475A0362 | S(a) |- 5 | s [ sgy o o2 T 9
54 | 204750363 | 2(a) 5 5 2(b) 5 4 9
55 | 20475A8364 | 3(a).| s 5.1 .3(b) 5 5 ~T 1o
56 20475A0365 | 4(a) 5 5 4(b) 5 5 10
57 20475A8366 | 1(a) 5 AB" | 1(b) 5 AB AB

P d
Jame of the Stca‘ff Member Signatur é-/F/the Staff Member

vignature %’t he HOD



.

NARASARAOPETA ENGINEERIN

G COLLEGE (AUTONOMOUS) : NARASARAOPET

" (R19) 2019 BATCH II B.TECH II 5EM ﬁASSIGNMENT TEST MARKS - 'AN{-\RD LIST -20821
Branch : ME-B Subject: Operations Research Date:29-976-21
TOTAL
SNO. H.T.NO. | Q.NoO. CO | MARKS | Q.No. CO | MARKS | MARKS
(1eM)
1 2047540361 | 5(a) 5 5 5(b) 5 5 10
2 2047500302 | 2(a) 5 5 2(b) 5 5 10
3 2047540303 | 3(a) 5 5 3(b) 5 5 10
4 2047540304 | 4(a) 5 5 4(b) 5 4 9
5 204750305 | 1(a) 5 5 1(b) 5 5 10
6 28475A0306 | 5(a) 5 5 5¢b) 5 5 10
7 2047540307 | 2(a) 5 5 2(b) 5 5 10
'8 204750308 | 3(a) 5 5 3(b) 5 5 10
™ 9 204750309 | 4(a) 5 5 4(b) 5 4 9
10 | 2047500310 | 1(a) 5 5 1(b) 5 5 10
11 2047540311 | 5(a) 5 5 5(b) 5 5 10
12 2047500312 | 2(a) 5 5 2(b) 5 5 10
13 | 2047580313 | 3(a) 5 5 3(b) 5 5 10
14 | 2047500314 | 4(a) 5 5 4(b) 5 5 10
15 2047500315 | 1(a) 5 5 1(b) 5 5 10
16 | 2047580316 | 5(a) 5 5 5(b) 5 5 10
17 | 2047580317 | 2(a) 5 5 2(b) 5 5 10
18 | 2047580318 | 3(a) 5 5 3(b) | s 5 10
19 2047540319 | 4(a) 5 4 4(b) 5 5 g
BT 20475A0320 | 1(a) 5 5 1(b) 5 5 10
21 | 204750321 | s5(a) 5 5 5(b) 5 5 10
22 | 2047580322 | 2(a) 5 5 2(b) 5 5 10
23 | 2047500323 | 3(a) 5 5 3(b) 5 5 10
| 24 | 20475M0324 | 4(a) 5 4 4(b) 5 5 9
} 25 | 20475A8325 | 1(a) 5 5 1(b) 5 5 10
26 | 20475A0326 | s5(a) 5 5 5(b) 5 5 10
27 | 2047580327 [ 2(a) 5 5 2(b) 5 5 10
28 | 204750328 | 3(a) 5 5 3(b) | s 5 10
29 | 20475A0330 | 4(a) 5 5 4(b) 5 4 g
30 | 2047508331 | 1(a) 5 5 1(b) 5 5 10
31 | 204750332 | s5(a) 5 5 5(b) 5 5 10




Date:29-06-21

f«

.

Branch : Me-B Subject: Operations Research
___—*i_ . TOTAL
SNO. H.T.NO. Q.NO. co MARKS | Q.NO. co MARKS | MARKS
(16M)
32 2047540333 | 2(a) 5 5 2(b) - 5 5 10
33 20475A0334 | 3(a) 5 5 3(b) 5 5 10
34 | 2047580335 | 4(a) 5 5 4(b) 5 5 10
35 2847500336 | 1(a) 5 5 1(b) 5 5 10
36 20475A0337 | 5(a) 5 5 5(b) 5 5 10
37 20475A8338 | 2(a) 5 5 2(b) 5 5 10
38 2047540339 | 3(a) 5 5 3(b) 5 5 10
39 20475A0340 | 4(a) 5 5 4(b) 5 5 10
40 204750341 | 1(a) 5 5 1(b) 5 5 10
41 20475A8342 | 5(a) 5 5 5(b) 5 5 0 ..
42 20475A8343 | 2(a) 5 5 2(b) 5 5 10
43 20475A8344 | 3(a) 5 5 3(b) 5 5 10
44 20475A0345 | 4(a) 5 5 4(b) 5 5 10
45 2047500346 | 1(a) 5 AB 1(b) 5 AB AB
46 20475AR347 | 5(a) 5 5 5(b) 5 5 10
47 20475A0348 | 2(a) 5 5 2(b) 5 5 10
48 2047540349 3(a) 5 3(b) 5 5 10
49 2047540350 | 4(a) 5 5 4(b) 5 5 10
50 | 2e475me351 | aqay | 5 [ s RO R
51 2047540352 | 5(a) 5 5 5(b) 5 5 10
52 20475A0353. | . 2(a) |- 5. 5 ] 2b) | s 4 9 |\
cu-Sernph CL¢/

lame of the Staff Member

ignature@ o

b

LS

/

the HOD

Signature of the Staff Member



NARASARAOPETA ENGINEERING COLLEGE: :NARASARAOPET

17 BATCH IIT B.TECH I SEMESTER (R16) FINAL INTERNAL MARKS-20819

(AUTONOMOUS )

BRANCH/SEC - ME/A

OPERATIONS RESEARCH(R16ME3105)

SL.NO.| H.T.NO. STUDENT NAME Al A2 D1 01 |CYCLE-1| A3 A4 D2 02 |[CYCLE-2| TOTAL
1 16471A8308 |NALUKURTHI SUKUMAR 7 10 @ 2 12 8 10 lg 9 29 25
2 16471A8326 |PALADUGU SRIKANTA 8 1@ 2] 7 17 %) 18 18 8 36 32
3 16471A8345 |D.SAT MOHESH A 10 -} 4 14 A A 9 6 15 15
4 1647140367 |CHALLAGUNDLA SITA RAM 18 1@ 9 4 23 A 1e 18 5 33 31
5 1747148361 [TALLURI AKHIL SAT 19 1a 28 8 38 A 10 28 9 39 39
6 174713382 |P.SAT PRAVEEN 2 i@ 18 3 36 A 10 19 4 33 36
7 17471A8303 |ROOPCHAND MALLELA 5 10 e 7 17 5 10 19 8 37 32
8 1747148364 |BANDI VENKATA MANIKANTA REDDY 10 9 1 6 17 4] 16 20 8 38 33
9 17471A9305 |GOTTIPATI NARENDRA 4 1e 8 6 24 8 18 18 7 35 33

ﬁ 18 1747146306 |KOTRA MANI PAVAN 10 A 8 8 26 6 1@ 18 8 36 34
11 17471A0387 |BOLE HARI KRISHNA 1 10 4 9 23 A is 19 9 38 35
12 17471483098 |KUNDURU NAGI REDDY 6 10 @ 6 16 10 le 19 8 37 32
13 1747148389 |GURIJALA VENUBABU 1e 10 15 8 33 <] ie 18 9 37 36
14 17471A8311 |PALLAPU MALLIKHARIUNARAD 10 - 8 20 ] 38 19 18 20 19 49 49
15 1747180312 |BANTU CHAITANYA 2 10 18 8 36 10 19 19 8 37 37
16 17471A6313 |BOMMINENI ASHOK BABU 5 i9 4 o 23 10 i@ 18 18 38 35
17 1747140314 |BALAGANI MAHESH 19 10 16 B 34 6 10 18 1e 38 37
18 17471A0315 |SHAIK BAJI 10 19 14 19 34 18 19 20 10 49 39
19 17471A0316 |VENNAPUSALA SRIKANTH 8 10 17 8 35 A 10 18 1@ 38 38
28 1747140317 |GOALLAMUDI PRAKASH 3 19 9 6 25 1p 9 18 1@ 38 35

h21 1747140318 {PATAN MOHIDDEEN 1 A 2 5 8 ] 19 19 9 38 31
22 17471A832@ |PENTAPATI RUPANAND 5 19 (2] 6 16 0 10 18 2 37 32
23 17471A0321 |YELLANURU KOQUSHIK ¥UMAR 5 19 17 7 34 10 18 18 1o 38 37
24 17471A8322 |VASA VENKAT SHANMUKH 3 19 12 8 39 19 ) 19 19 39 37
25 1747148323 |SHAIK YASIN 8 18 18 8 36 10 A 2@ 8 38 38
25 1747140324 (BANDI JOHNBABU A A 9 7 16 A A 17 1@ 27 25
27 17471A0325 |JETTI PURNACHANDRA RAQ 6 18 14 8 32 ie i@ 18 8 36 35
28 17471A0326 |MADALA BALA NAVEEN KUMAR 9 1@ 16 5 31 1@ 1e 17 6 33 33
29 17471A0327 |DARAPANENI NAGA RAJU 6 10 7 6 23 L 1@ 18 5 33 31
38 17471A0328 |PALLAPU GOVARDHANBABU A 19 11 7 28 2] 1e 20 9 39 37
31 17471A8329 |AMBATI PRUDHVI 5 1o 2 5 17 A 18 18 8 36 32




32 1747148330 |MEDIDA MAHESH 7 8 5 21 %} 10 15 9 38 34
33 17471A8331 |PUNATT MANIKANTA 8 10 4 22 168 19 19 g 38 34
34 17471A8332 |SARIMALLA KAMALAKUMAR 10 19 11 28 A 18 19 8 37 35
35 17471A0333 [MUPPERA SATHYA DURGA MAHENDRA 4] 18 5 23 3 16 13 16 38 35
36 17471A0334 |VATTIKULLA TEJA 19 10 8 26 A 18 12 6 28 28
37 1747148335 |TODETI PAVAN KUMAR 9 le 14 33 10 16 20 18 48 39
38 17471A0336 {BOINA RAJU 8 10 14 33 A 19 19 10 39 38
39 1747128338 [DEGALA GOPI NAIDU 5 18 1 20 2] 18 18 7 35 32
48 1747146339 |POTTURI NAGA SAI DILEEP 18 6 13 36 1@ 10 28 9 39 39
41 17471A9346 |SHAIK SURAJAHMAD A 19 14 21 19 18 16 7 33 33
42 17471A8341 | KULLU SEKHARBABU 7 10 6 22 6 10 11 8 29 28
43 1747140342 {KANDULA NAGARJUNA A 16 11 38 A 18 A A 18 25
44 1747120343 |CHILAMKURU VENKATA SAT RAM 18 18 17 35 19 10 28 9 39 38
45 17471A0344 |DAREDDY VENKATA RAMI REDDY 7 18 12 29 108 19 19 8 37 35
46 1747140345 [KASA RAKESH SAINATH REDDY 1 1e 5 23 A 1e 17 9 36 33
47 17471A0346 |PERLA VENKAIAHM 10 A 4 22 A lo 18 8 36 33
a8 17471A8347 |SIMHADRT CHETANA KRISHNA KUMARA 9 8 13 28 [ 10 19 2 31 31
49 17471A6348 |KATAM SIVA GOPI 7 19 7 25 2 18 18 8 36 34
5@ 17471A0349 |KAYAXOKULA RAVINDRA 3 10 2 17 5 18 18 7 35 31
51 17471A0359 [SYED NURUDDIN 9 19 8 25 A i@ 18 8 36 34




0

NARASARAOPETA ENGINEERING COLLEGE::NARASARAOPET

17 BATCH III B.TECH I SEMESTER (R16) FINAL INTERNAL MARKS-2019

(AUTONOMOUS )

BRANCH/SEC - ME/B

OPERATIONS RESEARCH{R1GME3105)

SL.NO. H.T.NO. STUDENT NAME Al A2 D1 01 |CYCLE-1| A3 A4 D2 02 |CYCLE-2} TOTAL
1 17471A0351 1KANAGANI VENKATESH ] 108 8 8 26 6 10 18 9 37 35
2 1747148352 |SHAIK SHAHUL 6 10 1@ 18 30 & 18 13 8 36 35
3 17471A8353 [MEDISETTY DURGA MANL PAVAN 7 10 7 2] 17 6 9 18 4 31 28
a4 1747198354 |KAJA VIJAY 9 o 10 7 26 7 9 17 6 32 n
5 1747148355 |PRATHIPATI SYAM BABU 9 @ 8 7! 24 9 9 16 6 31 30
6 17471A8356 |INDLA NAVEEN 1 18 8 B 26 7 9 17 7 33 32
7 1747170357 |VANGA HEMANTH REDDY 8 7 8 ] 25 6 18 18 9 37 34
8 17471A9358 |ADUSUMALLI HARINATH g 16 4 4 18 A 9 18 4 3 28
9 17471A0359 |NIDUMOLY YAGNA MALLESWARA RAQ 9 A A & 15 A 9 18 4 3 27

. ﬁla 17471A0360 (BURRI PRAKASH 9 8 8 4 21 0 1@ 17 6 33 30
11 17471A8361 [NANDIKONDA LAKSHMA REDDY 9 8 18 5 24 A 10 14 7 31 3e
12 1747142362 |CHOLLANGI SAI SANDEEP 9 16 4 4 18 154 1e 16 8 34 3e
13 17471A9363 |MALLEBOYENA LOKESH 9 8 6 g 23 6 18 14 7 Ex ] 28
14 17471A0364 |CHANDALURI VENKATA MANIKUMAR 4 g @ 8 17 A 9 17 7 33 29
15 17471A0365 |PULI VENKATESH 3 A 7 8 18 ] 9 14 8 31 28
16 17471A9366 [CHINTHALA GOPTI KRISHNA 9 <] 3 3 23 1 19 11 18 31 29
17 17471A0367 |PRATTIPATI RAGHAVENDRA BABL 7 9 4 6 19 A 9 12 & 27 25
18 17471A8368 |BODDU THIRUPATHIRAO . 9 8 12 7 26 5 9 8 8 25 26
19 17471A9365 |DANDU ASHOK KUMAR g 7 16 8 33 9 9 16 6 31 33
20 17471A0370 [B0DAPATI ESWARA VENKATA SAI YESWAKTH %] 10 5 7 22 A e 17 9 35 32

' ﬁ?_i 17471A9371 |GRANDHE PAVAN KALYAN e 8 9 6 23 19 8 16 8 34 32
22 17471A0372 | EMMELA SUNIL VARMA 4 9 8 4 21 e 10 18 7 35 3z
23 17471A8373 |[CHINTHAPALLI RAVITEJA 5 9 12 ? 28 1@ 9 16 5 31 31
24 17471A8374 |BIRUDU RAVITEJA 2 A 8 6 14 19 18 17 7 34 29
25 17471868376 |RANGISETTY BALAJI %] 18 5 7 22 A 18 14 8 32 308
26 1747140377 {YAMARTHI RAVI KUMAR 5 10 7 6 23 10 A 15 5 30 29
27 17471AP378 |DASART PRINCE VIJAYA KUMAR 5 9 1a 1 20 8 8 14 6 29 27
28 17471A8379 [NUTHAKKI SIVA NAGA RAJU| A A 4 8 12 A 8 15 7 30 26
29 17471A6380 |GADDE AKASH 5 9 e 9 13 9 B 16 8 33 38
3e 1747149381 [BALIJEPALLI SUMANTH 9 8 4 } 22 8 9 16 8 33 31
31 17471A8382 |GARLAPATI TRINADH 9 8 A 8 17 8 9 17 7 33 29




32 18475A23¢1 [THAMMAVARAPU SRIHARI A 9 14 27 A 8 17 8 33 32
33 1847540302 |DOKKU PAVAN KUMAR 8 9 12 28 7 A 12 7 26 28
34 | 18475A0383 |SHAIKSATTAR 7 7 18 32 9 18 19 8 37 36
35 18475A0304 |DEVARAKONDA SAI KRISHNA REDDY A 6 14 26 8 9 16 7 32 31
36 18475A0385 |PALADUGU ANJI BABU 9 9 14 30 A 1@ 17 8 35 34
37 18475A8306 |RAMI REDDY GURAVA REDDY 9 <] 14 32 A 9 16 7 32 32
38 1847546307 |SHAIK JOHN SAIDA A 8 14 38 A 9 17 g 34 33
39 1847548308 [KALLAM JITHENDRA KUMAR 9 10 8 24 ) 9 12 8 29 28
48 18475A9309 [JIAVVAN BHANU PRASAD 19 6 18 27 8 10 18 6 34 33
41 18475A031@ |ADUSUMALLI CHANDRA SEKHAR RAC @ A [} 5 8 3 14 1 23 19
42 18475A8311 |POSIPOGU MANI ] 8 12 29 A 7 18 1@ 35 34
43 18475A8312 [AVULA SRIKANTH 7 A 2 12 ] A 17 8 34 29
AM 18475A0313 [NAYAPAMU PRAVENKUMAR A 9 6 24 1e 7 16 9 35 33
A .45 18475A0314 (SHAIK ABDUL MUNAF 9 18 18 37 A 9 18 9 36 37
46 18475A8315 |SHAIK NAGUR BASHA 9 <] 14 29 18 8 17 B 35 34
47 18475A8316 |SHAIK MASTAN VALl A g 12 24 18 9 16 6 32 30
48 18475A8317 |SHAIK BAJI a 9 . 18 22 1e 1@ 12 8 38 28
49 18475A9318 |KAVLIRI APPA RAO 6 18 5} 19 A g 15 5 29 27
5@ 1847540319 |CH CHANDU 8 7 3 18 A 19 16 6 32 29
51 18475A0320 (UPPALA GANESH %} 8 <] 15 A 18 16 1 27 24




NARASARAOPETA ENGINEERING COLLEGE: :NARASARACPET

17 BATCH III B.TECH I SEMESTER {R16) FINAL INTERNAL MARKS-201%9

{ AUTONOMOUS )

BRANCH/SEC - ME/C OPERATIONS RESEARCH(R1GME3185)
SL.NO. H.T.NO. STUDENT NAME Al A2 D1 01 |[CYCLE-1| A3 A D2 02 | CYCLE-2) TOTAL
i 16471A8314 |BOKKA RAJASHEKHAR 1 B 9 5 22 19 18 19 6 26 25
2 18475A8321 [SHAIK BADULLA ] 1@ 14 6 30 18 10 20 7 37 36
3 18475A0322 |BATHULA CHAKRAVARTHI 3 7 2] 3 16 6 A 18 7 31 26
4 18475A@323 {CHALLA MANIKANTA a 7 2 4 13 10 A 20 8 38 32
5 18475AR324 |VEMULA ASHOK 7 18 2 7 19 A A 20 3 23 22
6 18475A8325 |THIRUVEEDHULA KARTHEEK 5 7 S 5 17 A 10 28 5 35 31
7 18475A8326 |KONDRU SATHISH S 10 8 7 25 A 1@ 16 9 35 33
8 18475A0327 |SYAMALA KOTI REDDY 10 10 17 8 35 8 10 20 9 39 38
9 18475A8328 |REDDY RAJA NAVEEN 18 4] 28 8 38 14 10 29 9 39 39
10 18475A8329 |PITCHUKA VENKATA DINESH 5 1@ 12 4 26 8 18 19 5 34 32
hll 18475A6330 |BADDIGAM GANESH REDDY 19 19 8 6 24 190 1@ 20 8 38 35
'12 18475A8331 [SARIKONDA SA|I RAJU 10 1e 3 8 21 A 149 18 7 35 32
13 18475A8332 |MEKA VENKATESH 5 4 16 & 21 8 10 18 6 34 31
14 18475A6333 {BHIMAVARAPU HARI KRISHNA REDDY | 18 2 2 4 16 A 10 18 6 34 38
15 18475A9334 |BANAVATHU SRIKANTH NAIK 10 8 4 7 21 A 18 28 6 36 33
16 18475A0335 [NUTHALAPATI ANIL A 10 2 7 19 A 6 18 7 3n 28
17 18475A0336 |BOMMAREDDY NAGARJUNA REDDY| A 18 4 4 18 18 6 18 4 32 29
18 18475A8337 [SHAIK AFRIDE 9 1Q 8 3 21 18 19 20 6 36 33
19 1847580338 |ATUKURI ANIL KUMAR 9 19 6 8 24 A A 16 9 25 25
20 18475A6339 [VAKKALAGADDA GANESH BABU A 16 6 4 20 8 18 19 5 34 31
21 18475A6348 |RAMAVATH RAMARAO NAIK A 8 2 [ 16 A 19 28 7 37 32
22 18475A9341 (AKKALA CHANDRA SEKHAR REDDY | 18 18 19 8 37 18 1@ 29 8 38 a8
23 18475A8342 |KOTE NITEESHKUMAR 5 5 2 7 14 8 10 14 6 30 26
p 24 18475A8343 |PALAKAYALA SATYA SAl 18 A 6 5 21 19 10 19 8 37 33
- 125 18475A0344 |PULICHARLA ASHOK 9 10 6 4 20 A 1@ i8 5 33 30
26 18475A8345 (BUSI VIIAY SAl KUMAR 5 18 13 9 32 10 19 19 9 38 37
27 18475A0346 [BATHULA EMMANUYEAL 18 18 B & 24 A 19 18 7 35 33
28 18475A@347 |NETTAM RAVICHANDRA 18 A 8 8 26 1@ A 12 5 31 38
29 18475A8348 |NETTEM PRAVEENKUMAR 1 19 18 8 28 16 18 9 9 28 28
3e 1847546349 |BHANDLA VENKATAGOPINATH| 1@ 10 7 7 24 A 1d 19 5 34 32
31 18475A0350 |KOMMULA SAl KUMAR A 8 i@ 6 24 A 18 20 B 38 35
32 18475A0351 [MANDALA OMPRAKASHREDDY { 18 10 11 7 28 18 3 20 9 39 37
33 18475A8352 |BHAVANAM AKHIL REDDY 1@ 1@ 6 6 22 19 10 18 7 35 32
34 18475A8353 |DARLA VENKATA BHASKAR 16 18 5 5 28 1e 18 20 5 35 32
35 18475A9354 |SUREPALLI PAVAN KUMAR 1e 10 2 6 i8 18 18 1 29 27
36 18475A0355% [MORABOINA HARISH 3 A A 8 11 A 19 8 7 25 22
37 18475AR356 [SHAIK AKBAR JANI 7 18 1@ 7 27 A 19 29 9 39 36




SL.NO.| H.T.NO. STUDENT NAME Al A2 b1 01 |CYCLE-1| A3 Ad D2 02 | CYCLE-23 TOTAL
38 18475A8357 |YEMINENI VENKAT 3 1@ 4 5 19 A 10 16 4 24 23
39 18475A0358 |NAKKALA CHIRANJEEVULU A A A 3 3 10 A 6 6 22 18
40 18475A@355 |VALLABAPURAPU VLAY 1 1@ 4 s 23 18 ie 15 7 32 30
11 18475A6360 |BATTULA HOSANNA A A A A a A 19 20 5 35 27
42 18475A8361 [SYED MOHAMMAD ADIL 2 10 6 19 26 18 18 28 7 37 35
43 18475A8362 |PAKANATI GOUTHAM KUMAR REDDY 5 1@ 6 7 23 18 A 18 6 34 32
A4 18475A0363 |GANNEBOINA SAI MAHENDHAR YADAV 2 1 3 5 19 A 18 18 3 31 26
45 18475A8364 AMBATI PRAVEEN KUMAR 5 18 4 5 19 A 1e 19 4 33 30
a6 18475A0365 |KAKANABOYINA HARI BABU 5 10 9 5 24 18 1e 20 9 39 36
a7 18475A8366 |[POTHAVARAM MOKTHAR BHASHA 4 1e 5 6 21 A 18 19 g 37 33
18 18475A0367 |VIPPARLA BHUVAN CHANDAR| A 18 2 8 20 A A 18 8 26 25
49 18475A0368 |YARAGANI SAIDULU 18 g 13 8 31 A 18 20 le 49 38
50 18475A0369 |PATIBANDLA KISHORE A ie 14 8 32 A 1@ 20 7 37 36
"51 18475A837@ |VUTLA RAMALINGESWARA RAQ 10 18 6 9 25 la 1e 16 6 32 31
1 1!52 1847540371 |BANAVATH MAHARSHI PAVAR KALYAN NAK g 19 4 8 22 A 18 15 9 34 31







UNIT -1

1. Solve the following problem by Big-M method:
Min Z=5x1+3x2
Subject to the constraints:
2x1+4xz_12
2x1+2x2=10
5x1-2x2_10
and x1,x2_0
2. Solve the following LP problem graphically:
Minimize Z=-6x1-4x2
Subject to the constraints:
2x1+3x2_30
3x1+2x2_24
x1+x2_3 and x1 x2_0
3. Solve the following LP problem by two phase method:
Max Z=5x1+8x2
Subject to the constraints:
3x1+2x23
x1+4x24
x1+x25 and x1,x20
4. Solve by Big -M method
Minimize Z 2 X2 + x2
ﬂ Subject to 3x 1+x2=3
| 4x1+3x2>6
X1 +2x2 <4
x1,x2>0
5. Max Z=3x1+2x2+5x3
Subject to the constraints
x1+2x2+x3430
3x1+2x3460

x1+4x2420 and x1,x2,x30



1. Determine the optimal solution to each of the foll

transportation problem.

UNIT-H

owing degenerate

D! D2 | D3 D4 D5 m
01 4 7 3 8 2 3|
02 1 4 7 3 8 7
03 7 2 4 7 7 9
04 4 8 2 4 7 2]
b 8 3 7 2 2 j
2. A company has six jobs which go through three machines XY and Z in the

order XYZ. The processing tim

e in minutes for each job on each machine is

as follows:
{f Job
1 2 13 4 5 6
Machine X I8 12 29 36 w3 37
Y 7 T 3 6 12 :i
Z 19 12 ] 23 47 28 36

What should be the sequence of the jobs?

4. Asalesmanhasto visi
hundred miles) between the five _cities are

3. \Write the LP formulation of a transportation problem.

t five cities AB,C,D and E. The distance (in
as follows:

A B C D E |
A 7 6 8 4
B 7 g 5 6
C 6 3 9 7
D 8 5 9 8
E 4 6 7 g




ASSIGNMENT |

1. Solve the following prablem by Big-M method:
Min Z=5x1+3x2
Subject to the constraints:
Px1+4x2_12
2x1+2x2=10
5x1-2x2_10
and x1,%2_0

5 Solve the following LP problem by two phase method:
Max Z=5x1+8x2
Subject to the constraints:
3x1+2x23
x1+4x24

x1+x25 and x1 x20

3. Determine the optimal solution to each of the following degenerate
transportation problem:

DI | D2 D3 | D4 D5 %
01 4 7 1 3 8 2 3

| 4 7 & 3 8 7

7 2 ; 7 7

4 8 2 4 7

R 3 2 2

4. Asalesmanhasto visit five cities AB.C.D and E. The distance
(in hundred miles) between the five cities are as follows:

7
6
3
3

imated at Rs 1000 for thé

Machine A costs Rs 45,000 and the operating costs are est
easing by Rs 10,000 per year in the second and subsequent years.
Rs 2000 for the first year,

first year, incr
Machine B costs Rs 50,000 and operating costs are
increasing by Rs 4000 in the second and subsequent years. if you have a machine of

type A, should we replace with B? If so when? Assume that both machines have no

resale value and future costs are not discounted.



ASSIGNMENT il

1. Using dominance principle to simplify the rectangular game with the following pay of

matrix, and solve it graphically:

Player B
i 1 m v
1 18 4 6 4
Player A 1 6 2 13 7
HH
v

2. Solve the following (2 X 4) game.
B

v
-1
6

—
ot
|
=

A I

1

fajrogr

adf

3. Distinguish between mathematical modeis and simulation models.
4. Write a detailed note on applications of simulation in manufacturing systems

5. Two players A and B match coins. If the coin matches, then A wins one unit of value, if the
coins do not match, then B wins one unit of value. Determine optimum strategles for the
players and the value of the game.

6. Find the optimum order quantity for a product for which the price breaks are as follows:

Quantity Unit cost(Rs)
0=q1<500 10.00
500<q2 9.25

The monthly demand for a product is 200 units, the cost of storage is 2% of unit cost and the
cost of ordering is Rs.350.



OR GATE SOLUTIONS

53 For the given assembly. 35 HT4gs. match Group A with Group B

Group A Group B
R} (1) Shaft Type
(N IR ¢y Hok Type
(R IT7 ({11 Hote Toleranoe Grade
$g TV Shaft Tolerance Grade
(&Y P-1 Q11 R-IV, 5.0 {8y -1, Q- R-111, S-11
§Cy P-1L Q-HL BV, 5-4 (D) P11 Q1Y w-11t, 8-

Answer {12}
pxp  HT is for hok where 7 indiceios its wHaTRRGD grade
g is for shaft where B indicntes s olorance grade

50, Jobs arive at a facility al an average fake of § in an & bour shift, The amival of the jobs
follows Poisson distribution. The average service ime of a job on the facility is 40 mpuies.
The service time follows exponential distribution. 1dke time gin hours} at the facility per shifl

will he

; S ‘:!4 ? iG
A} - Bl - - Dl —
i}? (81 (C13 (33

Amswer (B

9. A compotient can he produced by say of e foor provesses LI 1H amd TV, The hxed ot
and the variable cost tor each of the processes we listed helow. The mst CODONMCE PR
for producing a baich of 1K) pieces is

Process Faxed costgin s v ariabie cost per pece uin Rs.
1 24 3
1 33 i
i 3 2
W 24 4
Al {83 1 et {51V
_Answer B
B
Proxass Cast o production o 1
§ fg v #e s Qb YW b ADD
H Ty - pRrad noL

11k i ai#iw 2 o iy




ir

51

Consider the following data with reference 10 Slementary deterraimstic COONGMI
e

Anpuat demand of an em 1OCE0O0

Uit price of the iem {in Rs.) ' 10

{rventony CATYing cost per umt per viegr {in Rs.) 5

Unit order cost (in Re.) 3G

mw-mr-ﬁmmcmwwmmmeﬁmemw&mdmm

Anvwer 49 w5

360,

A project has Tour activites PLQ Rand S & shose n be jow .

arder

ACtiv ity Nopmat durasion (Sxys1 Pradecessiod Cost stope (Rs/day)
¢ 3 - 300
Q 7 P WO
R 4 P 400
s b [ 14 20

Fhe normal cost of the progect is Rs. 10,0004 and the gverhead cost is Rs. 200/ per day. i

;mpmgwmmimmwm ammw“tﬁﬁﬁy&ﬂwmw{mﬁw)ofﬂmpmﬁm

%1

Answer: § 2490 W 12%30

Hagn

Q *QQ{W

- P >y (D

Step T Determine chiticad g = PR E = Vadays
Leap il L Crash the weeeost oost SR frevm the oriicsl path

= crash activity & by 2 dayy
Now eritical pagh o P Q{adays
- Total oost of the prosd
= OO0+ 20 P2 v ) ¢ cRashun gt
2 B ONXS 4 20N Z0RN 3o (4 TEKD 4 TOEME o K= 12 AR,



(8. i them St B3 SOURCES and n destinations @3 ABSPOTLALON THRATIX. e totmd nuraber of basic
varinbies in a basi fonuible sofution 8
Armen (Bym+n+i im+n-1 aym

Anmwor O :

Fogy

DESTINATION

LU &

.-

i

g L

SOk, =mn 9

L

g
b

3

1 is evsdent rom e above dugre, et s augaations 11y anal (25 consiitiste man-1
el poncle il euEticns T B Fovis Riteand (T

Pag  Gaven D)oo HEEREE Yyed
T R S SR L
¢, =15
€ s M order

2w T w FEREI e 30
S EOQ = *d{ “; Cow ,‘{5 “xﬁx}" 28 o

. ermeaat | 1RO
= Mo of order s yoar e D . JUH = MY

NG 2000

|2

£ = 250 T o0 | 240 s
The e oThe sdles, using the &imonth oving avorace method. for ihe motth of
February i8

Agswer 2 @ 2

Esp: Numher of periods = 4 then the past 4 menths average sakes fore cast for nexnt 4 monis

gy 2505 FO0 & 2410
S0, a0+ + 10 24l 40

4




S Consider the given project sctwork, where numbers wlodg vartous 3ciivitics represci the
portnal time, The free floal on activity 3-6 and thw project duration. respoctively, aR

P10 RN A

(A2, 13

Answer (A 3 P
Eap - jw.ﬂ.w

4,

Apgwer

B

2N 23

Trapsport {103 RN 50, (MY
Labour (15%) S50, 0000 443,06
Raw maserial (308D pRURELY TR (N
Energy {235 ’ TROIRNS L3N, (U
Plamt and Machinery (M0 TR 3 OYREL(HNT
Total 3000000 1,660,000

Peroe AIBge IRCTEAsT I8 toral cost =22°%




sociatad prohebilites s shown below!

19, Demand during kead time with ass
D 50 T 5 RO BS ]
Probabitity 15 {514 o221 0240 .38

gxpected demand during load e s
Apswarn THw TS

Eam Prohafniny
%, £, x 1,
30 s 7.3
T .34 15
75 .21 1575
bt 8.2 it
85 0,3 %5

pxpecied demand during lead et = T4 AR

50. The precedence relations and duration {in days) of actvites of & project network are given o
the tabla. The total float {in duys) of acpvlrs e and £, respectively, are

Activity | Predecessors Durntion (days)

a - -

iA}Gzndéi Byl amdd
Answwar (Bl
Fam

(TR = {1 - B T (7 A 2=
(TF), == 01 4= 4




48, The dimensions of a cylindnical ﬁdeﬁm{}might=diameter}£oza2§ cm ® 13 cm > 5om
steel casting are o be determined For the tabulated shape factor values given below,

dimmw-af&ﬁﬁm{incm)is .

12
033

Moo

= oS

V, =05-25.15x5=9373
%53 =937 Sem’

cd=106icm

-+ 3Xp 9
X, - 5Xy=~20
X X220
The above problem has
(A) unbounded solution
(B) tnfeasible solution
(C) alternative optirmim soludon
(D) degenerate solution
“Answer: {AY
Exp: Plotung thwe graph for the given consaaints as shown n fguwre.
From figure we CHR SE€€ that LPP has unbounded goluron.



50 Fﬂﬁpwingwamtoﬁamﬁﬁﬁe&afameﬁ,m,uo&1m§ustom!staﬂaﬂm&e5

refers to the end of the project
Astivity Duration (days)
1-2
23

] r ] ] led] me] B2

Exp:
Criticat path-1-3-3-3
Time taken = § days

11 s produst ig gaven o the ibﬁowmg table:
Month Janvary | Febroary March Apil May
Number of uait]10 i1 16 19 25
sold

Regarding forecast for the mouth of June, which one of the following statements i3 TRUE?
(A) Moving average will forecast a higher value compared 1o regression
(B) Higher the value of crder N._ the greater will be the forecast value by mOVIng average.
(C) Exponential smoothing will forecast a higher value compared t© Fegression.
(D) Regressiop will forecast a higher value compared w moving average

Answer: (I



54, A project consists of 7 activities. The network along with the time dugations {in days) for
various activities is shown in the figore.

The minimam time {in days) for completion of the project n__
Anzwer: 40
Exp: Time taken for 3 paths ars as foltows

Pk 1= 12+11+10

Paih 2 = 14+12+10

Path 3 = {47010

.. Path3 is longest Lg path 3 crncal path
- Project duration = 40 days

31

Answer:  O0GD

Exp:  Profit permsuth = 0.8 1R > (300-200) - Ul
= 1 20000 50000
= o0

10. .&maidmandafapmdmtxsiﬁﬁ&mﬁmﬂdnmdemgmﬁmks "ampac:da

Answer: 33000 .
Exp: Al optumim wotal imventery cost (T, amnval wpveniory hold s cost iv equal to anumal
wmventory ordenpg <08t

= Number of ciders » ardening coatpe order




34 The demand for a two-wheeler was 000 upits and 1030 units in April 2015 and May
2015, respectively. The forscast for the month of April 2015 was 850 naits. Considering a
smoothing constant of 0.6. the forecast for the month of Juoe 201318

(A) 850 units {B) 927 uasits
(C) 965 uaits (D) 970 uaits
Kev: (D)

Exp
P Month | Demacd Forecast f= oD, = il-oik

Apeil GO £50
May 1030 w06 . 00004 8§30 =880
fune =06 1030+04 880 =70

F}“ = 97(" ‘mﬁ&

55 aﬁmtumatniniﬁgcenter anﬂnmzcmmmdagrmdmgmamwpsmemm
The table below provides the machining time reguired for each part and the maxmoum
mchmmgmsmﬁabkaﬂtachmachme mmﬁtwwtmmimnmm 40 and

proﬁfpexmﬂkoftbeﬁ:m:sh

Milting Center 4 10 4000
Gnading Machine 2 3 1806
i,
Kew: 40,000 4}
Exp: Linear progeam foxmmlation i .
Constraints are \
12x, - 6%, = 6000 (0,601 4
dx; + 16%, = J000 '
2&;“.’332 :.iggg 10- mi .
X, &, >0 oy - _ (375, 250}
At (0,400} 2= 40,000 RN NN
Ari378, 280 z= 30050

At 500,01,z = 10000
2 Maximum profit per week i Ra 50,000,




55, Maximize 215X, +20%;
subject 1o
YIY+ 4K, 2 36
11X, - 6F, < 24

X, X =20

The above linear programming prohiem has

(A} infeasible sofution (B} unbounded soiution

{C) alternative CPUIBM solutions (D} degeuerate solution
Key: (B}

Fxp:  Max Z=15%
Subject w

12%, v 4%, o N

1213 - 53.; = 2
X;. %z =0

Since, there 15 1O Hmutaton of boundary for the feauble region theyefore, the LPP has uabounded
sotuticn.

$4.  The annual demand for a stem is 10,000 uaste The unit cost is Rs. 100 and inveatory caryng charges
are 14.4% of the umt cost per anmium The cost of one procurement is Rs. 2000. The time between two
cmcmmtowmeabwemﬂdis months).

g."
]
N

T

Expr D= 10,000, Cu= Rs 100, &= 8 144=Cw. =R 1000

= f?;ms. = 221000052000 _, ges 67 eants ¢
v C, '5; 0144 160

w 4 ‘;
Welknow T =~Q-— = 1666 6 = 01667 vears = | mosths *,
[ B LR ’ ™

amsrsades o st s

a7 =]




shown in brackets

5. A project consists of 14 activities. A to N. The thunncm of these aﬂthses {in days) are
Kev: 14
Exp

E=4
L=11
aode 1043 14 davs

The lagest finash fune T



pme-efm

750.1409 65

1300 and above 50

The oxder processing charges are Rs 500/crder. The handling pius carny-over charge on an aonual basis
is 20% of the purchase price afthecmﬁswrpﬁkg.mwﬁmalcrdﬁqnmﬁy(inkg}h ;
Key: 1300

Qh" (kg} Lu iR.:'.?u‘ kg‘e f:n {R&KQ TEALY
1£Q, =750 B 8- 70=14
7502 Q, < 1500 | 6 gl-oi=l
Q, 21500 T80 Dr-60=12

This problem belongs o wventory mode] with two price break

Qa - .ch
A S
= first checking for least woit prce

Now, 1443 37 1300 theyeinre e tompai will aot get e e ot K A g

Tuesefore, we need i firud
o gseo0 . 138675
Totalcost| Q { = 25000 65+ 000 oo 138670 43
! 1386 7% 3

= R 1643027753

£

! cTC=Do (d*% <, - €y

? :

25 500
Totalcost{ 1500} = 25000 u.-éa*:.i'%? « s«mﬁ;;?f& 12 =Rs 151733333

Since, T.C (15003« TCIQY1 0
Thevefore, optimal order guanity 2 1560







Subject Code: R20CC10E07

NEC ENGINEERING COLILEGE

AU TONOMOUS)

III B.Tech. - I Semester Regular Examinations, November-2022
OPERATIONS RESEARCH
(ME)
Time: 3 hours Max, Marks: 70

Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 14 =70M)

QNo

| Questions

KL [CO [ M

Unit-1

i) Discuss the various phases in solving an OR problem

K2

N

i) Explain graphical method of solving an LPP.

K2

7V

OR

Use simplex method to soive
Max.im.iZBZ:SX]'stz S
Subject to the constraints

X;+2x, £ 2

5xy+2x, £ 10

3x1 + 8x; <12

X, % 2 0

K4

141

Unit-I1

1) Solve the following transportation problem by North West corner rule?

m

F, | Supply
4 5

1 8

7 7

2 14
18

W,
W,
W,
W,
Demand

| =ithi WM
WOl oy || ~af

K4

8M

ii) What is degeneracy? How do you overcome degeneracy in transportation
problems?

K3

6M

OR

Consider the problem of assigning five operators to five machines, The
assignment costs are given in below tabje.
M, 2 | M;
7
9
11
9
8 11 | 11
Operator A canndt be assigned to machine M3 and operator C cannot be
assigned to machine M4. Find the optimum assignment schedule.

ol |LlalZ
F-9
-hunc\ooZ‘
wh

00 ~3 Bl oy

--]-FhUocN'-lg

MmO O | >

O

K4

141

Unit-HI

There are nine jobs, each of which must go through two machines X and Y in
the order PQ, the processing times (in hours) are given below:

Job(s)

Machine B D E F G | H I

X

C
S 4 | 9 6 8 7 5 4
g 7 4 3 9 3 8 11

= 90 N ] I

Y

Find the sequence that minimizes the total clapsed time T. Also calculate the

total idle time for the machines in this period.

K4

14




OR

i) In a self service store with one cashier, 8 customers arrive on an average
of every 5 minutes and the cashier can serve 10 in 5 minutes If both arrival
and service time are exponentially distributed, then determine a) Average
number of customers waiting in the queue for average. b) Expected
waiting time in the queve c) What is the probability of having more than 6
customers In the system

K4

ii) A telephone exchange has two long distant operators. The telephone
company finds that during the fashion at an average rate of 15/hr. The

K4

7!

Unit-IV

i)Find the cost period of individual replacement of an installation of 300
lighting bulbs, given the following:

a) Cost of replacing individual bulb is Rs. 3

b) Conditional probability of failure is given below:

Week number 0 |t 12 T3 Ja]

Conditional probability of failure 0 (w10 3250

K4

14}

OR

A distance network consists of eleven nodes which are distributed as shown in
figure. Find the shortest path from node 1 to node 1] and also the
corresponding distances.

K4

idM

Unit-V

i) Solve the following game using dominance principle.
Player B

1 2 3
I 19
I 7
mj 12
IV | 8

14
18 |
13 |7

Player A

BN E-NETIFN

~jcolwlen

K4

14M

OR

i) Discuss the types of simulation models,

™

il) Explain the principal features of simulation languages,

K2

™

-,
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O ARAOPETA EAGIAEERING COLLEGE (AUTONOMOUS)
DEPARVEIN VT UM LANICA . ENGINELR ING
III B.Tech [ Sem Regular/Supplementary Exam, DEC-2022

OPERATION RESEARCH

Answer all five questions 5*14=70

1A)
i) Operation research, like a scientific research is based on scientific methodology which
involves following steps.
I. Formulating the Problem
2. Constructing a Model to Represent the System under Study
3. Deriving Solution from the Model
4. Testing the Model and the Solution Derived from it
5. Establishing Controls over the Solution
6. Implementation of the Solution
ii} Graphical Method
I. Step 1: Formulate the LP (Linear programming) problem. ...
. Step 2: Construct a graph and plot the constraint lines.
. Step 3: Determine the valid side of each constrajnt line. ...

2

3

4. Step 4: Identify the feasible solution region. ...

5. Step 5: Plot the objective function on the graph. ...
6

- Step 6: Find the optimum point

2a) i) In a transportation problem, if a basic feasible solution with m origins and n
destinations has less than m +n -1 positive Xij i.e. occupied cells, then the problem is said to
be a degenerate transportation problem.

If the basic feasible solution of a transportation problem with m origins and n destinations has

fewer than m + n — | ﬁ:ositive Xij (occupied cells), the problem is said to be a degenerate

K JOHN BABU p.1ech DEPARTMENT OF MECHANICAL ENGINEERING



NARASAROPETA ENGINEERING COLLEGE (AUTONOMOUS)

transportation problem. Degeneracy can occur at two stages: At the initial solution, During the
testing of the optifnal solution,
3b) i) A simulation imitates the operation of real world processes or systems with the use of
models. The model représents the key behaviours and characteristics of the selected process or
system while the simulation represents how the model evolves under different conditions over
time,
1. Discrete Event Sim ulation: Modelling a system as it progresses through time, for
example;
¥ factory operations (stamping, turning, milling)
v traffic analysis (roads, networks, queues)
2. Dynamic Simulation: Modelling a system as it progresses through space, for example;
v machine kinematics
v human ergonomics
v aerodynamic testing
v virtual pro'totyping
3. Process Simulation: Modelling physical interactions between two or more systems, for
example;
v' in-service product modelling
v' in-manufacture product modelling
¥ weather forecasting
i) A computer simulation maodel is an abstract entity that describes the dynamics behavior of a
target system. It can be designed according to different modeling methodologies and
implemented in a computer by means of a programming language. Many specific programming
languages have been developed to facilitate this implementation. These are formally designated

as modeling languages. The execution of a computer model is referred to as the simulation or

modeling languages that simplify common tasks such as parameter identification, sensitivity
analysis, validation, and even the connection to external data sources and other software
programs. Accordingly, specific languages used to describe, implement, and even design the
subsequent experiments are called modeling and simulation languages or, simply, simulation
languages. We use both modeling language and simulation language as synonymous terms

throughout the text despite the fact that they are not formally the same

KJOHN BABU w1en DEPARTMENT OF MECHANICAL ENG INEERING
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Subject Coce: 18BRMELOIE12 OPERATIONS RESEARCIL Mm, Marks &0,

Time: 3 Hours Program: B.Tech. Branch: ME.

Note: Answer All FIVE Questions.
All Questions Carry Egual Marks (5 X 12 =60M)

1. A) Solve the following LPP using Simplex method.
Maximize Z = 10x; + 15X+ 20Xa
Subiect to 2% + 4%+ 6x:< 24
3X1 + 9X2+ 6X3 < 30
X3, X2, X3 >0
OR

B) Use Big-M methed to solve the following Linear Programming problem,
Minimize Z = '-3X1 + 3+ ¥
Subject to X1-2X+ %311
-4%y + X+ 2X32 3
2X1 -X¥3=-1

X1, X2, X3 >0
[ ]

2. A) The JCARE Company has three plants P1, P2 and P3 located throughout a state
with production capacity 50, 75 and 25 gallons respectively. Each day the firm must
furnish its four retail shops R1, R2, R3, & R4 with at Jeast 20, 20, 50, and 60 gallons
respectively. The transportation costs (in Rs.) are given below. Solve the given
transportation problem for minimum cost.

Compan Retail
Y R1|]R2{R3 | R4
P1 3| 51716

P2 215]8]2
P3 3161912

OR

B) Solve the following assignment problem for minimum cost, if the cell entries represent
cost of completing a job a given worker.



3. A) Find the sequence for the following eight jobs that will minimize the total elapsed
~ time Tor the complétionof all the jobs: Each-job s processed in the-same order CAB.

il
iii.

E Tobs
2 t{2]3]4s
P31 1170 B 116120
|87 1216 |15
Hij13116 13512116
IV 212417 |28 |26
V{4 ii1oii2 1113

Entities give the time in hrs. on the machines.

Job{11 2 {314]5{6{718

A |4| 67|41 5]|3]6;2

B |8{10]7|8}11{8]9 (13

C|5|6{2(3}4!9j15;11

OR
B) The following table gives the activities in a project.

Activity A|B|C|D}| E F H
Predecessor(S) | - | - |A| A | B,C|B,C D,E
Duration{days) | 5|6 | 3| 8| 2 11 12

Draw the network for the project

Find critical path

Find free, total and independent floats for each activity

A) An automated car wash will wash a car in 10 minutes. Arrivals occur an average of
15 minutes apart (exponentially distributed) i} On the average, how many cars are waiting
in line for a wash ii) If the car wash could be speeded up, what wash time would reduce

the average waiting time to 5 minutes.

B) A company has 8 salesman who have to be allocated to 4 marketing zones. The return
or profit from each zone depends on no. of salesman working at that zone. The expected
returns for different no. of salesman in different zones as estimated from the past records

OR

are given below. Determine the optimal allocation policy.

-




Ne. u‘

shlcsTian Zonel . ZonelZ Zone 3 ZOnE 4
% U 45 30 35 42 }
t‘ 1 58 45 45 54
2 70 60 2
3 82 A 64 : 70
4 93 79 72 82
5 101 90 g s
5 o 88 3 1
7 :’ 113 105 98 110
8 118 10 © 100 110

5. A) Obtain the optimal strategies for both persons and the value of the game whose
pay-off matrix is as follows.
Player B
B B, Ba B:s Bs

A ' .
Player A ' 3 0 6 ! 7
A; 4

OR

B) I) A machine owner finds from his past records that the costs per year of
maintaining a machine whose purchase price is Rs.6000/- are as given below:

Year 1 2 3 4 5 6 7 8
Maintenanc 1000 1200 1400 1800 2300 2800 3400 4000
e Cost _

Resale 3000 1500 750 375 200 200 200 200
Value

Determine at what age a replacement is due?
11) What is time value of money? Explain
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Note: Answer All FIVE Questions.
All Questions Carry Equal Marks (5 X 12 =60M)

1. A) Use Simplex method to solve the following problem:

Maximize Z = 2X1 + 5X2, Subjected to the constraints
3X1+X2 £ 21 '
X1+4X2 < 24
X1+X2 < 9and
X1,X2>0
OR
B) Solve the following LPP by Big-M method.

Maximize Z=3x1+2x2
Subjected to the constraints
2x1+x2 <2
3x1+4x22 12
And x1.x2 > 0.

2. A) Solve the following transportation problem.

To Supply
21 16 25 13 11
From 17 18 14 23 13
32 27 18 41 19
Demand 6 10 12 15

OR
B) A batch of 4 jobs can be assigned to 5 different machines. The set up time (in hours) for
each job on various machines is given below. Find the optimal assignment of jobs to
machines which will minimize the total setup time.

MACHINES
1 2 3 4 5
1 10 11 4 2 8
po:‘ 2 7 11 10 14 12
= 3 5 6 9 12 14
4 13 15 11 10 7




3. A)D) Determine the optimal sequencing of the following 7 jobs on two machines M1 and
M2.

JOB |1 {2 I3 4 5 6 |7
M1 3112 |15 |6 10 11 |9

M2 8 110 110 |6 12 1 |3

1I) Distinguish between PERT and CPM
OR
B) The foliowing table indicates the details of a project. The durations are in days. ‘a’ refers
to optimistic time, ‘m’ refers to most likely time and ‘b’ refers to pessimistic time duration.

Activity a m b
1-2 2 4 5
1-3 3 4 6
1-4 4 5 6
2-4 8 9 11
2-5 6 8 12
3-4 2 3 4
4-5 2 5 7

(a) Draw the network
. (b) Find the critical path
(c) What is the project length?
(d) Determine the expected standard deviation of the completion time

4. A) Arrivals at a telephone booth are considered to be following Poisson law of distribution with
an average time of 10 minutes between one arrival and the next. Length of a phone call is assumed
to be distributed exponentially with mean of 3 minutes.

(i} What is the probability that a person arriving at the booth will have to wait?
(i) What is the average length of queue that forms from time to time?

OR
B) Use the dynamic Programming to solve the LPP

Maximize 7= X1 + 9X2, Subject to the constraints
2X1+X2 £ 25
X2 <11
X1,X220

5. A) I) Solve the following game graphically.
B1 | B2 { B3 B4

Al |2 |1 0 -2

A2 |11 |0 3 2




1) Solve the following game.

Bl | B2
Al18 |-3
A21-3 41

OR
B) I) The maintenance cost and the resale price of a machine are given below.

Year 1 2 3 4 5 6 7 8
Maintenance cost | 1000 | 1300 | 1700 | 2200 | 2900 | 3800 | 4800 { 6000
Resale price 4000 | 2000 | 1200 | 600 | 500 | 400 | 400 | 400

The purchase price of the machine is Rs. 8000. Determine the time at which it is profitable to

replace the machine.

1) The Cost of a product is Rs 80,000 and its Scrap value is Rs.500. The maintenance cost
found from experience is as follows:

Year 1 2 3 4 5 6 7
Maintenanc 1,000 1,200 1,600 2,400 3,000 3,900 5000
¢ cost (Rs)

When should the product be replaced?
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Question Paper Consists of Part-A and Part-B.

Answering the question in Part-A is Compulsory & Four Questions should be answered from Part-B
All questions carry equal marks of 12,

PART-A

1. (a) List any two types of operation research models.

(b) What is mean by degenerate solution for a transportation problem?
(c) Explain the significance of crashing the project network.
(d) What is Kendall’s notation of waiting line model?
(e) What are Maxi-min and Mini-max principles?
(f) What are advantages and disadvantages of Simulation?
[2+2+242+42+2]

PART-B

4X12=48
2, Solve the following Linear Programming problem.

Minimize Z = -3x, + Xz+ X3
Subject to Xy - 2%+ X3 < 11
4% + X+ 2%3 2 3
2X1-X3=-1

X1, X2 X320

3. Solve the following Transportation problem for minimum transportation cost, Cell entries represent unit
transportation costs.

. Destination Supply
Oeh 5, o, b [m
Oy 6 1 ) 3 70
O, 11 5 2 8 55
Os 10 12 4 7 70
Demand | 85 35 50 45

4. The time estimates (in months) of all activities of a project are as given

Activity 1-2 1-3 1-4 2-5 3-5 4-6 5-6

t, 1 1 2 1 2 2 3

L 1 4 P 1 5 5 14
t, 7 7 8 1 14 8 15

a) Find the expected duration to complete the project

Page 1 of 2



) What is the probability that the project will be completed
i. 4 Months earlier than expected

ii. 4 Months later than expected

5. In a bank, with a single server there are two chairs for waiting customers. On an average one
customer arrives every 10 minutes and each customer takes 5 minutes for getting served. Arrival
rate is randomly distributed according to Poisson distribution.

a. The probability that an arrival will get a chair to sit on,

b. The probability that an arrival will have to stand, and

c. Expected waiting time of a customer.

6. Obtain the optimal strategies for both persons and the value of the game for zero-sum two person
games whose pay-off matrix is as follows

Player B
B B.
A, 1 -3
Ay 3 5 w
Player A Aj -1 6
A, 4 1
As 2 2
Ag -5 0

7. A firm is considering replacement of equipment whose first cost is Rs.4000 and the scrap value is
negligible at the end of any year. Based on experience, it has been found that the maintenance cost
is zero during the first year and it is Rs.1000 for the second year. It increases by Rs. 300 every year
thereafter. When the equipment should be replaced, if interest rate is 12%?7?

Page Z2of 2




Model Question Paper-1
Code:R16ME3105 R16
Narasaraopeta Engineering College
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B. Tech V Semester Regular Examinations
OPERATIONS RESEARCH
MECHANICAL ENGINEERING
[OUTCOME BASED EDUCATION PATTERN]
Time: 3 Hrs Max. Marks: 60

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is compulsory
3. Answer any THREE Questions from Part-B
Execution Plan

Sl No Activities Time (Minutes)
1 To study the Question Paper and choose to attempt 4
2 Part-A 4 Minutes x 6 Questions 18
3 Part-B 37 Minutes x 4 Questions 148
4 Quick revision & Winding up 10
Total 180

PART-A (12 Marks)
Answer ALL Questions.

S No Question Coguitive | 6y | Marks
Level
a Define the following i} Feasible solution ii) Optimal solution K1 1 2
iii) Basic Variables iv) Artificial variables.
b Describe the difference between a transportation problem and an K2 2
. 2
{ assignment problem.
¢ | Explain the applications of job sequencing. K2 3 2
d | Discuss briefly the main characteristics of a queuing system. K2 4 2
e | Discuss “minimax criterion” as applied to the theory of games, K2 5 2
f | Explain the types of replacement problems. K2 6 2
PART-B (48 Marks)
Answer any FOUR Questions
S. No Question Cognitive CO | Marks
Level
Solve the following LPP:
Minimize Z= 4x1+3x2+x3
1 Subject to x1+2x2+4x3=12 K3 1 12
IXpt2x0tx3 > 8
X1, X2 ,X3 :_> 0
2 | a | Find the optimal solution for the following transportation problem
Destination
D1 D2 D3 D4 | Supply K3 2 6
Origin
O 11 13 17 14 250




O2 16 18 14 10 300
O3 21 24 13 10 400
Demand 225 275 250 950

A machine operator processes five type of items on his machine each
week and must choose a sequence for them. The set-up cost per change
depends on items presently on the machine and the setup to be made
according to the following table. If he processes each type of item once
and only once in each week, how should he sequence the items on his
machine in order to minimize the total set-up cost?

To item
A B C D E
A ——- 4 7 3 4
From 5 i | — | 6 3 2
item
C 7 6 | ame- 7 5
D 3 3 7 | - 7
E 4 . 4 5 7 | -

We have five jobs each of which must go through the machines A, B
and in the order ABC. Determine the sequence that will minimize the
total elapse time:

Job No 1 2 3 4 5
M/C A 5 7 6 9 5
M/CB 2 1 4 5 3
M/CC 3 7 5 6 7

Also determine the idle time of each machine.

With the help of following data , i) Draw the network ii) Find project
duration for the following project and iii) Identify the critical path.
Activity | 1-2 [ 1-3 {1-4 | 2-4 [ 2-5 [3-4 {37 [4-6 [4-7 | 5-6

5-7

Time 4 6 12 |7 11 {7 8 8 13 |4 4

{months)

In a supermarket, the average arrival rate of customer is 10 every 30
minutes following poisons process. The average time taken by a cashier




to list and calculate the customers purchase is 2.5 minutes following
exponential distribution. What is the probability that the queue length
exceeds 67 What is the expected time spent by a customer in the
system?

Vehicles are passing through a toll gate at the rate of 70 per hour. The
average time to pass through the gate is 45 seconds. The arrival rate and
service rate follow poisson distibution. There is a complaint that the
vehicles wait for a long duration. The authorities are willing to install

one more gate to reduce the average time to pass through the toll gate to K2
35 seconds if the idle time of the toll gate is less than 5% and the
average queue length at the gate is more than 8 vehicle, check whether
the installation of the second gate is justified?
Solve the following game
Player B
I 1| I v K3
Player I 6 8 3 13
A Il 4 1 5 3
1 8 10 4 12
v 3 6 7 12
Solve the following game graphically
| 2
4 5
K3
9 -7 _
3 4
2 |
The following failure rates have been observed for a certain type of light
bulb. The replacement of an individual bulb on failure cost Rs 1.25. The
cost of group replacement is 80paise per bulb. Determine the better one
among the individual and group replacement policies.
End ofthe |1 2 3 4 5 6 7. K3

week

Probability | 0.05 |0.15 | 0.25 [ 0.46 |0.68 | 0.88 | 1.00
failure to

date

State the advantages and limitations of simulation

K1
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Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is compulsory
3. Answer any THREE Questions from Part-B

= e ook ofe
PART -A
1 a) Discuss the characteristics and the limitations of OR. [4M]
b)  State a transportation problem. When does it have a unique solution? Explain. [4M]
¢)  What are the situations which make the replacement of items necessary? [3M]
d) A game refers to a situation of business conflict. Discuss. [3M]
e) What are the assumptions of the basic inventory model? How does each affect the [4M]
~ model?
’ f)  What are limitations of dynamic programming problem? [4M]
. PART -B
2 a) Solve the following LP problem graphically: [16M]
Minimize Z=-6x,-4x;
Subject to the constraints: 7
2X1+3x:>30 T -
3x+2x,<24
X1+%223 and x;.x:>0
3 a) A salesman has to visit five cities A.B,C,D and E. The distance (in hundred miles)  [10M]
between the five cities are as follows:
A B C D E
A - 7 6 8 4
B 7 --- 8 5 6 | ‘v
C 6 8 - 0 7 ‘
D 8 5 9 --- 8
ﬁ, E 4 6 7 8 -
If the salesman st:11s from city A and has to come city A, which route should he
select so that the Lol distance travelled ig minimum?
b)  What are the assumptions involved in Jjob sequencing problems? [6M]
4 a) A factory has a lurze number of bulbs, all of which must be in working condition.  [10M]
The mortality of bulbs is given in the following table:
Week 1 2 3 4 3 6
Proportion of i o
failing durin: 0.10 0.15 0.25 0.35 0.12 | 0.03
If a bulb fails in service, it costs Rs.3.50 to replace; but if all the bulbs are replaced
at a time it costs Rs. 1.20 each, Find the optimum group replacement policy.
b) What do you mean by “money value”? How do you count it? [eM]

.I()fZ
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[10M]

[6M]

[10M]

(6M]
[16M]

5 a) Two competitors A and B are competing for the same product. Their different-
strategics are given in the following payoff matrix:
Company B
| 11 11 v
Company A i 3 2 4 0
11 3 4 2 4
11 4 2 4 0
v 0 4 0 8
Use dominance p+#-iple to find the the optimal strategies.
Y
b)  On an average 96 patients per 24-hour day require the service of an emergency
clinic. Also on average, a patient requires 10 minutes of active attention. Assume
that the facility con handie only one emergency at a time. Suppose that it costs the
clinic Rs. 100 per patient treated to obtain an average servicing time of 10 minutes,
and that each 0 of decrease in this average time would cost Rs. 10 per patient
treated How mt vouid have to be budgeted by the clinic to reduce the average
size of the queuc om 1% to % patient. )
6 a} Find the optimal order quantity for a product for which the price breaks are as
follows:
Quantity | 0<ql<50 50<q2<100 100<q3
. UnitcostRs) = 10.00 9.00 8.00
The monthly do -+ ' lor the product is 200 units, the cost of storage is 25% of the =
unit costand orc . - cost is Rs. 20 per order. -
b) Distinguish betw » ABC and VED analyses.
7 Solve the followin » linear programming problem by dynamic programming:
Max Z= 7" . v subject to the constraints
0 “
X =~ 7
Xox nd X1, X220
& st ke

20f2
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a)
b)

d)
e)

b)

b)

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is compulsory
3. Answer any THREE Questions from Part-B

ook ks

PART -A

What are the applications of OR?
Explain what you mean by a sequencing problem.

Explain the methodology of solving replacement problems.
Name a few applications of queuing in mechanical engineering.

What are the basic assumptions involved in EQQ concept?
Illustrate Bellman’s principle of optimality with an example.

PART -B

Solve the following problem by Big-M method:
Min Z=5x,+3x;
Subject to the constraints:
2X+4x,<12
2X1+2x2=10
5x1-2x2>10
and )(1,)(220

A company has six jobs which go through three machines X,Y and Z in the order
XYZ. The processing time in minutes for each job on each machine is as follows:

Job
1 2 3 4 5 6
Machine X 18 12 29 36 43 37
Y 7 12 11 2 6 12
V4 19 12 23 47 28 36

What should be the sequence of the jobs?
Write the LP formulation of a transportation problem.

A machine owner finds from his past records that the costs per year of maintaining a
machine whose purchase price is Rs.6000 are as given below:

Year 1 2 3 4 5 6 7 8
Maintenance | 1000 { 1200 | 1400 | 1800 | 2300 | 2800 | 3400 | 4000
cost(Rs)

Resale price | 3000 1500 | 750 | 375 { 200 | 200 200 | 200
Determine at what age is a replacement due? :

In a store customers arrive in a Poisson stream with mean 60 per hour. The service

time is exponential with mean of 0.005 hours. How many clerks should be available
if the expected wailing time in the system should be less than 10 minutes.

[0 Tof2

[4M]

T [4M]

[3M]
[3M]

[4M]
[4M]

[16M]

[10M]

[6M]

[10M]

(6M]
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a)  Use dominance principle to simplify the rectangular game with the following payoff [10M]
matrix and then solve graphically.

Player A
I I I v
Player B 1 18 4 6 4
2 6 2 13 7
3 11 5 17 3
4 7 6 12 2
b)  Show how a game can be formulated as a linear programming problem. [6M]
Find the optimum order quantity for a product for which the price breaks are as [16M]
follows: '
Quantity Unit cost(Rs)
0=q1<500 10.00
500=q2 9.25

The monthly demand for a product is 200 units, the cost of storage is 2% of unit cost
and the cost of ordering is Rs.350.

a)  Write a detailed note on applications of simulation in manufacturing systems. [8M]
b) Distinguish between mathematical models and simulation models. [8M]
Feskeskek

20f2
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b)

d)

€)

b)

4 a)

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is compulsory
3. Answer any THREE Questions from Part-B

Kokog sk ok

PART -A

Discuss the various phases in solving an OR problem.

Explain the difference between a transportation problem and an assignment problem.
Explain situations where an assignment problem can arise.

Explain replacement situations giving an example for each of them.

What do you understand by a quene? Give some important applications of quening
theory.
Why is inventory maintained? Discuss it and give a classification of inventory models.

What are the applications of dynamic programming problem? Explain.
PART .-B

Max Z=3x,+2x5+5x;
Subject to the constraints
X1+2X2+X3S430
3x1+2x3<460
X1+4x25420 and x,x7,x5:>0

Determine the optimal solution to each of the following degenerate transportation
problem:

DI D2 | D3 | D4 D5 a
01 4 7 3 8 2 4
02 i i | 7 3 8 7
03 7 2 4 7 7 9
04 4 8 2 4 7 2
b; 8 3 7 ) 2

What is no passing rule in sequencing algorithm? Explain the principle assumptions
made while dealing with sequencing problems.

A computer contains 10,000 resistors. When any one of the resistor fails, it is
replaced. The cost of replacing a single resistor is Rs.10 only. If all the resistors are

replaced at the same time, the cost per resistor would be reduced to Rs. 3.50. The.

percent surviving by the end of month t is as follows:

Month(t) 0 I 2 | 371 5 6
% surviving by }
the end of month 100 97 %0 70 30 15 0

What is the optimum plan?

T

[4M]
[4M]

[3M]
[3M]

[4M]
[4M]

(16M]

[10M]

(6M]

[10M]
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b)

b)

b)

b)

Explain how the theory of replacement is used in the problem of replacement of items
that fail completely.
Solve the following (2 x 4) game.

: I II IIT IV
A 1 2 2 -1
11 4 3 2 6

(83

The XYZ company’s quality control dept is managed by a single clerk, who takes on
an average 5 minutes in checking parts of each of the machine coming for inspection.
The machines arrive once in every 8 minutes on the average. One hour of the machine
is valued at Rs15 and a clerk’s time is valued at Rs.4 per hour. What are the average
hourly queuing system costs associated with the quality control department?

A company uses annually 24,000 units of raw material which costs Rs. 1.25 per unit.
Placing each order costs Rs. 22.50 and the carrying cost is 5.4% per year of the
average inventory. Find the economic lot size and the total inventory cost (including
cost of material). Should the company accept the offer made by the supplier of a
discount of 5% on the cost price on a single order of 24,000 units?

What are the objectives that should be fulfilled by an inventory control system?

What are the prerequisites for a problem to be solved by dynamic programming?

A town contains six wards and they contain 170, 510, 640, 75, 250 and 960 houses”

respectively. Make a random sclection of 8 houses using the tables of random
numbers. Explain the procedure adopted by you.

ok s ok

20f2
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[6M]

[10M]

[6M]

[10M]

[6M]

[8M]
[8M]
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RN

AB. Processing times are given in the table below.

Job Ai Bi
1 5 2
2 1 6
3 9 7
4 3 8
5 10 4

Find the sequence and total make span?

lof2

PART -A
1 a) Explain fundamental principle of duality. [3M]
b} Explain what you mean by flow shop sequencing. [4M]
c) Explainthe applications of group replacement. [4M]
d) What are the characteristics of game theory? [aM]
e} What are the different types of inventories? Briefly explain them, [4M]
f) Whatis simulation and what are the different types of it? [3M]
PART -B '
2 a) SolvebyBig-M method [10M]
Minimize Z 2%+ X2
Subject to 3%+ x2 =3
4% +3x26
Xy + 2%z < 4 .
X1 .X22> 0
b) State and discuss about the characteristics of operation research. [6M]
3 a) Solve the following transportation problem. [10M]
o
D1 D2 | D3 [D4 | D5 | availability
A 4 1 2 |16 19 100
from B 6 3 |5 [7 120
C 5 216 |4 |8 120
requirements 40 50 |70 [90 190
b) We have five jobs, each of which has to go through the machines A and B in the order  [6M]
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a)

b)
a)

b)

a)

b)

a)

b)

Machine A costs Rs 45,000 and the operating costs are estimated at Rs 1000 for the
first year, increasing by Rs 10,000 per year in the second and subsequent years.
Machine B costs Rs 50,000 and operating costs are Rs 2000 for the first year,
increasing by Rs 4000 in the second and subsequent years. If you have a machine of
type A, should we replace with B? If so when? Assume that both machines have no
resale value and future costs are not discounted.

What is meant by time value of money? Explain.

Using dominance principle to simplify the rectangular game with the following pay of
matrix, and solve it graphically:

Player B
1 I I v
I 18 4 6 4
Player A I 6 2 13 7
| it 11 5 17 3
v 7 6 12 2

In a railway station only one train is handled at a time. The railway yard is sufficient
for two trains to wait while others is given signal to leave the station. Trains arrive at a
station at a average of 6 per hour and the railway station can handle them at an
average rate of 12 per hour. Assuming Poisson arrival and exponential service
distribution, find the steady state probabilities of the various number of trains in the
system. Also find the average number of trains in the system.

Find the order quantity for a product for which the price breaks are as follows

i-Quantity (units) Unit cost (Rs)
0<Q1<500 10.00
500 < Q2< 750 9.25
Q3=>750 8.75

The monthly demand for the product is 400 units. The storage cost is 2 percent of the
unit cost and. the cost of ordering is Rs350.

Explain VED analysis with example,
Find the non-negative real numbers such that sum of squares of these numbers is

minimum with restriction that their sum is not less than 75. Show the stages in
dynamic programming to solve the problem.
Explain the phases of simulation.
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PART —A

1 2) Whatare the various types of OR models? Explain.
b} What do you mean by non-degenerate basic feasible solution of a transportation
problem?
¢} Discuss briefly the various types of replacement problems.
d) Whatis a rectangular game? Define pure strategy and mixed strategy in a game.
e) What are the advantages and disadvantages of having inventories?
)  State and explain Bellman’s principle of optimality in dynamic programming.
PART -B

2 a) Solve the following LP problem by two phase method:
Max Z=5x%1+8%2
Subject to the constraints:
3x+2x23
xi+4x=>4
X+x2<5 and %x1.%>0

3 a) We have five jobs each of which must go through two machines in the order AB,
processing times are given in the table below:

Job No 1 2 3 4 5
Machine A 10 2 18 6 20
Machine B 4 12 14 16 8

Determine a sequence for the five jobs that will minimize the total elapsed time.

b) Solve the following cost minimizing trans ortation problem.

- D1 D2 D3 D4 D5 D6 Available
0l 2 1 3 3 2 5 50
02 3 2 2 4 3 4 40
03 3 5 4 2 4 1 60
04 4 2 2 1 2 2 30
Required 30 50 20 40 30 10 180

4 @) A truck owner finds from his past records that the maintenance costs per year of a
truck whose purchase price is Rs. 8000, are given below:

Year i 2 3 4 5 0 7 8
Maintenance 1000 | 1300 | 1700 | 2200 | 2500 3800 | 4800 | 6000
cost(Rs)
Resale price(Rs) | 4000 | 2000 1200 | 600 | 500 | 400 400 400

Determine at what tine it is profitable to replace the truck.
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b)

a)

b)

a)

b)
a)
b)

Explain with examples the failure mechanism of items.

A TV repairman finds that the time spent on his jobs has an exponential distribution
with mean 30 minutes. If he repairs sets in the order in which they come in, and if the
arrival of sets is approximately poisson with an average rate of 10 per 8 hour day,
what is repairman’s expected idle time cach day? How many jobs are ahead of the
average set just brought in?

Two players A and B match coins. If the coin matches, then A wins one unit of value,
if the coins do not match, then B wins one unit of value. Determine optimurm
strategies for the players and the value of the game.

An ajrcraft uses rivets at an approximately constant rate of 5,000 kg per year. The
rivets cost Rs.20 per kg and the company personnel estimate that it costs Rs. 200 to
place an order, and the carrying cost of inventory is 10% per year.

(i) How frequently should orders for rivets be placed, and what guantities should be
ordered for?

(i) If the actual costs are Rs. 500 to place an order and 15% for carrying cost, the
optimum policy would change. How much is the company losing per year because
of imperfect cost information?

Discuss briefly various types of inventory models.

Discuss the various types of simulation models.

Write a short note on the essential features of Simulation Languages.
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PART -A

Discuss the characteristics and the limitations of OR.
State a transportation problem. When does it have a unigue solution? Explain.
What are the situations which make the replacement of items necessary?
A game refers to a situation of business conflict. Discuss.
What are the assumptions of the basic inventory model? How does each affect the
model?
What are limitations of dynamic programming problem?
PART -B

Solve the following LP problem graphically:

Minimize Z=-6x-4x;

Subject to the constraints:

2x1+3%:>230

3!(1-!-2)(2524

X1 +%2>3 and x;,%:20

A salesman has to visit five cities A,B.C.D and E. The distance (in hundred miles)
between the five cities are as follows:

A B C D E |
A 7 6 ) 4
B 7 8 5 6
C 6 8 9 7
D 8 5 9 8
E 4 6 7 8

If the salesman starts from city A and has to come city A, which route should he
select so that the total distance travelled is minimum?
What are the assumptions involved in job sequencing problems?

A factory has a large number of bulbs, all of which must be in working condition.
The mortality of bulbs is given in the following table:

Week 1 2 3 4 5 6
Propaortion of bulbs
failing during 0.10 0.15 0.25 0.35 0.12 | 0.03

If a bulb fails in service, it costs Rs.3.50 to replace; but if all the bulbs are replaced
at a time it costs Rs. 1.20 each. Find the optimum group replacement policy.

What do you mean by “money value”? How do you count it?
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a) Two competitors A and B are competing for the same product. Their different

5
b
6 a)
b)
7

strategies are given in the following payoff matrix:

Company B
I il 111 v
Company A I 3 2 4 0
11 3 4 2 4
1 4 2 4 0
v 0 4 0 8

Use dominance principle to find the the oplimal strategies.

On an average 96 patients per 24-hour day require the service of an emergency
clinic. Also on average, a patient requires 10 minutes of active attention. Assume
that the facility can handle only one emergency at a time. Suppose that it costs the
clinic Rs. 100 per patient treated to obtain an average servicing time of 10 minutes,
and that each minute of decrease in this average time would cost Rs. 10 per patient
treated How much would have to be budgeted by the clinic to reduce the average

size of the queve from 1% to %2 patient.

Find the optimal order quantity for a product for which the price breaks are as

follows:
Quantity 0=q1<50 50<q2<100 100=q3

Unit cost{Rs)} 10.00 9.00 8.00
The monthly demand for the product is 300 units, the cost of storage is 25% of the
unit cost and ordering cost is Rs. 20 per order.

Distinguish between ABC and VED analyses.

Solve the following linear programming problem by dynamic programming:
Max Z= 3x;+x; subject to the constraints
2X1+X2 < 6
X2
X254 and X1, X2= 0
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PART -A

What are the applications of OR?

Explain what you mean by a sequencing problem.

Explain the methodology of so]\"ing replacement problems.

Name a few applications of queuing in mechanical engineering.

What are the basic assumptions involved in EOQ concept?

Illustrate Bellman’s principle of optimality with an example.
PART.B

Solve the following problem by Big-M method:
Min Z=5x 1+3%2
Subject to the constraints:
2x+4x,<12
2X1+2X1=10
5)(1-2)(22] 0
and x1,x>0

A company. has six jobs which go through three machines X,Y and Z in the order
XYZ. The processing time in minutes for each job on each machine is as follows:

Job
1 2 3 4 5 6
Machine X 18 12 29 36 43 37
Y 7 12 i1 2 6 12
Z 19 12 23 47 28 36

What should be the sequence of the jobs?
Write the LP formulation of a transportation problem.

A machine owner finds from his past records that the costs per year of maintaining a
machine whose purchase price is Rs.6000 are as piven below:

Year 1 2 3 4 5 6 7 g
Maintenance | 1000 | 1200 | 1400 | 1800 | 2300 | 2800 | 3400 | 4000
cost(Rs)
Resale price | 3000 | 1500 | 750 | 375 | 200 | 200 200 | 200

Determine at what age is a replacement duc?

In a store customers arrive in a Poisson stream with mean 60 per hour. The service

time is exponential with mean of 0.005 hours. How many clerks should be available
if the expected waiting time in the system shouid be less than 10 minutes.
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(52)

a) Use dominance principle to simplify the rectangular game with the following payoff [10M]
matrix and then solve graphically.

Player B

Player A
I )i 111 1V
1 18 4 6 4
2 6 2 13 7
3 11 5 17 3
4 7 6 12 2

b) Show how a game can be formulated as a linear programming problem.

[6M]

Find the 6ptimum order quantity for a product for which the price breaks are as  [16M]

follows:

Quantity Unit cost(Rs)
0<q1<500 10.00
500<g2 9.25

The monthly demand for a preduct is 200 units, the cost of storage is 2% of unit cost
and the cost of ordering is Rs.350.

a) ‘Write a detailed note on applications of simulation in manufacturing systems. [8M]

b) Distinguish between mathematical models and simulation models.

™1™
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PART -A

Discuss the various phases in solving an OR problem.

Explain the difference between a transportation problem and an assignment problem.
Explain situations where an assignment problem can arise.

Explain replacement situations giving an example for each of them.

What do you understand by a queue? Give some important applications of queuing
theory.
Why is inventory maintained? Discuss it and give a classification of inventory models.
‘What are the applications of dynamic programming problem? Explain.

PART -B

Max Z=3x1+2X2+3X3
Subject to the constraints
X1+2X2+X3S430
3x1+2x3<460
X14+4%2<420 and X,,X2,%3>0

Determine the optimal solution to each of the following degenerate transportation
problem:

DI D2 | D3 | D4 D3 a
01 4 7 3 8 2 4
02 i 4 7 3 8 7
03 7 2 4 7 7 9
04 4 8 2 4 7 2
b; 8 3 7 2 2

What is no passing rule in sequencing algorithm? Explain the principle assumptions
made while dealing with sequencing problems.

A computer contains 10,000 resistors. When any one of the resistor fails, it is
replaced. The cost of replacing a single resistor is Rs.10 only. If all the resistors are
replaced at the same time, the cost per resistor would be reduced to Rs. 3.50. The
percent surviving by the end of month is as follows:

Month(1) 0 1 2 3 4 5 6
% surviving by
the end of month 100 97 90 70 30 15 4]

What is the optimum plan?
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b)

a)

b)

a)

b)

b)

Explain how the theory of replacement is used in the problem of replacement of items  [6M]
that fail completely.
Solve the following (2 x 4) game. [10M]

I II m |1v
A 1 2 2 3 -1
11 4 3 2 6

The XYZ company’s quality control dept is managed by a single clerk, who takes on ~ [6M]
an average 5 minutes in checking parts of each of the machine coming for inspection.

The machines armive once in every 8 minutes on the average. One hour of the machine

is valued at Rs15 and a clerk’s time is valued at Rs.4 per hour. What are the average

hourly queuing system costs associated with the quality control department?

A company uses annually 24,000 units of raw material which costs Rs. 1.25 per unit.  [10M]
Placing each order costs Rs. 22.50 and the carrying cost is 5.4% per year of the

average inventory. Find the economic lot size and the total inventory cost (including

cost of material). Should the company accept the offer made by the supplier of a
discount of 5% on the cost price on a single order of 24,000 units?

‘What are the objectives that shounld be fulfilled by an inventory control system? (6M]

What are the prerequisites for a problem to be solved by dynamic programming? [8M]

A town contains six wards and they contain 170, 510, 640, 75, 250 and 960 houses  [8M]
respectively. Make a random selection of 8 houses using the tables of random
numbers. Explain the procedure adopted by you.
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PART -A

Explain fundamental principle of duality.
Explain what you mean by flow shop sequencing,
Explain the applications of group replacement.
What are the characteristics of game theory?
What are the different types of inventories? Briefly explain them.
What is simulation and what are the different types of it?
PART -B
Solve by Big —-M method
Minimize Z 2x3+ x;
Subject to 3x1+% =3
4% +3x% >6
X1+2x < 4
X1,%>0
State and discuss about the characteristics of operation research.

Solve the following transportation problem.

to
D1 D2 |D3 | D4 | DS | availability
A 4 1 ]2 16 |9 100
from B 6 4 |3 |5 7 120
C 5 2 |6 (4 |8 120
requirements 40 50 {70 {90 |90

We have five jobs, each of which has to go through the machines A and B in the order
AB. Processing times are given in the table below.

Job Ai Bi
1 5 2
2 1 ¢]
3 Q9 7
4 3 8
5 10 4

Find the sequence and total make span?
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Machine A costs Rs 45,000 and the operating costs are estimated at Rs 1000 for the
first year, increasing by Rs 10,000 per year in the second and subsequent years,
Machine B costs Rs 50,000 and operating costs are Rs 2000 for the first year,
increasing by Rs 4000 in the second and subsequent years. If you have a machine of
type A, should we replace with B? If so when? Assume that both machines have no
resale value and future costs are not discounted.

What is meant by time value of money? Explain.

Using dominance principle to simplify the rectangular game with the following pay of
matrix, and solve it graphically:
Player B
I I m 1v
I 18 4 6 4
Player A iI 6 2 13 7
il 11 5 17 3
AY 7 6 12 2

In a railway station only one train is handled at 4 time. The railway yard is sufficient
for two trains to wait while others is given signal to leave the station. Trains arrive at a
station at a average of 6 per hour and the railway station can handle them at an
average rate of 12 per hour. Assuming Poisson arrival and ¢xponential service
distribution, find the steady state probabilities of the various number of trains in the
system. Also find the average number of trains in the system,

Find the order quantity for a product for which the price breaks are as follows

Quantity (units) Unit cost (Rs)
0<Q1<500 10.00

500 < Q2< 750 0.25

Q3 >750 8.75

The monthly demand for the product is 400 units. The storage cost is 2 percent of the
unit cost and the cost of ordering is Rs350.

Explain VED analysis with example.

Find the non-negative real numbers such that sum of squares of these numbers is
minimum with restriction that their sum is not less than 75. Show the stages in
dynamic programming to solve the problem.

Explain the phases of simulation,
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PART -A

Discuss the various phases in solving an OR problem.

Explain the difference between a transportation problem and an assignment problem.
Explain situations where an assignment problem can arise.
Explain replacement situations giving an example for each of them.

What do you understand by a queue? Give some important applications of queuing
theory.
Why is inventory maintained? Discuss it and give a classification of inventory models.
What are the applications of dynamic programming problem? Explain.
PART -B

Max Z=3%1+2x245%3

Subject to the constraints

X1+2X2+X3S430

3X]+2X3S460

Xp+4x2<420 and x;,%2,%320)

Determine the optimal solution to cach of the following degenerate transportation
problem:

DI D2 D3 D4 D5 3
0l 4 7 3 8 2 4
02 1 4 7 3 8 7
03 7 2 4 7 7 9
04 4 8 2 4 7 2
b; 8 3 7 2 2

What is no passing rule in sequencing algorithm? Explain the principle assumptions
made while dealing with sequencing problems. '

A computer contains 10,000 resistors. When any one of the resistor fails, it is
replaced. The cost of replacing a single resistor is Rs.10 only. If all the resistors are
replaced at the same time, the cost per resistor would be reduced to Rs. 3.50. The
percent surviving by the end of month t is as follows:

Month(t) 0 1 2 3 4 5 6
% surviving by
the end of month 100 97 90 70 30 15 0

What is the optimum plan?

1of2
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ry of replacement is used in the problem of replacement of items [6M]
that fail completely.

5 a) Solve the following (2 x 4) game.

b)

b)

a)
b)

[10M]
B
[T I Jm [1v
A I 2 2 3 -1
I 14 3 2 6

The XYZ company’s quality control dept is managed by a single clerk, who takes on [6M]
an average 5 minutes in checking parts of each of the machine coming for inspection.

The machines arrive once in every § minutes on the average. One hour of the machine

is valued at Rs15 and a clerk’s time is valued at Rs.4 per hour, What are the average

hourly queuing system costs associated with the quality control department?

A company uses annually 24,000 units of raw material which costs Rs. 1.25 per unit.  [10M]
Placing each order costs Rs. 22.50 and the carrying cost is 5.4% per year of the

average inventory. Find the economic Jot size and the total inventory cost (including

cost of material). Should the company accept the offer made by the supplier of a
discount of 5% on the cost price on a single order of 24,000 units?

What are the objectives that should be fulfilled by an inventory control system? [6M]

What are the prerequisites for a problem to be solved by dynamic programming?

A town comains six wards and they contain 170, 510, 640, 75, 250 and 960 houses [8M]
respectively. Make a random selection of 8 houses using the tables of random
numbers. Explain the procedure adopted by you.

[8M]
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PART -A
What are the applications of OR? [4M]
Explain what you mean by a sequencing problem. [4M]
Explain the methodology of solving replacement problems. [3M]
Name a few applications of queuing in mechanical engineering. [3M]
What are the basic assumptions involved in EOQ concept? [4M]
Illustrate Bellman's principle of optimality with an example. [4M]
PART -B
Solve the following problem by Big-M method: [16M]
Min Z-——5X1+3X2
Subject to the constraints:
2x1+4x,<12
2x1+2x,=10
5%1-2x5>10
and x,,x,>0

A company has six jobs which go through three machines XY and Z in the order [10M]}
XYZ. The processing time in minutes for each Job on each machine is as follows:

Job
1 2 3 4 5 6
Machine X 18 12 29 36 43 37
Y 7 i2 11 2 6 12
Z 19 12 23 47 28 36

What should be the sequence of the jobs?
Write the LP formulation of a transportation problem, [6M]

A machine owner finds from his past records that the costs per year of maintaininga  [10M]
machine whose purchase price is Rs.6000 are as given below:
Year 1 2 3 4 5 6 7 8
Maintenance | 1000 | 1200 | 1400 1800 | 2300 | 2800 | 3400 | 4000
COost(Rs)
Resale price ; 3000 | 1500 | 750 375 1200 | 200 | 200 | 200
Determine at what age is a replacement due?

In a store customers arrive in a Poisson stream with mean 60 per hour, The service [6M]
time is exponential with mean of 0.005 hours. How many clerks should be available
if the expected waiting time in the system should be jess than 10 minutes,
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matrix and then solve graphically,

a)  Use dominance principle to simplify the rectan

gular game with the following payoff [10M]

Player A

I
Player B

o | 1 v

18

4 | 6 4

6

2 13 7

G2 [0 ] s

11

5 17 3

4 7

6 | 12 2

b)

Find the optimum order
follows:

Show how a game can be formulated as a linear programming problem.

quantity for a product for which the price breaks are gs

(6M]

[16M]

l Quantity

Unit cost(Rs)—l

0=q1<500

10.00

500=qg2

The monthly demand for a product is 200 units, the

and the cost of ordering is Rs.350,

a)
b)

1

Write a detailed note on applications of simnlation in manufacturing systems,
Distinguish between mathematical models and simulation models.

9.25
cost of storage is 2% of unit cost

[(8M]
[8M]
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PART -A
Discuss the characteristics and the limitations of OR.

rt-B)

State a transportation problem. When does it have a unique solution? Explain.

What are the situations which make the replacement of items necessary?

A game refers to a situation of business conflict. Discuss.

What are the assumptions of the basic inventory model? How does each affect the

model?
What are limitations of dynamic programming problem?
PART -B
Solve the following LP problem graphically:
Minimize Z=-6x;-4x,
Subject to the constraints:
2X1+3%:>30
3x4+2x2<24
X1+x223 and x,%>0

A salesman has (o visit five cities A B,CD and E, The distance (in hundred miles)

between the five cities are as follows:

A B C D E |
A 7 6 8 4
B 7 8 5 6
C 6 8 9 7
D 8 5 9 g
E 4 6 7 8

If the salesman starts from city A and has to come city A, which route should he

select so that the total distance travelled Is minimum?
What are the assumptions involved in Job sequencing problems?

A factory has a large number of bulbs, all of which must be in working condition.

The mortality of bulbs is given in the following table:

Week 1 2 | 3 4 ] [ 6
Proportion of bulbs l l
failing during 0.10 0.15 0.25 0.35 0.12 | 0.03

If a bulb fails in service, it costs Rs.3.50 to replace; but if all the bulbs are replaced
at a time it costs Rs. 1.20 each, Find the optimum group replacement policy.

What do you mean by “money value™? How do you count it?
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Code No: RT32031

5 a) Two competitors A and B are competing for the same product. Their different [10M]

b)

b)

strategies are given in the following payoff matrix:

Company B
1 I ar v
Company A I 3 2 4 0
II 3 4 2 4
I 4 2 4 0
v 0 4 0 8

Use dominance principle to find the the optimal strategies.

On an average 96 patients per 24-hour day require the service of an emergency
clinic. Also on average, a patient requires 10 minutes of active attention, Assume
that the facility can handle only one emergency at a time. Suppose that it costs the
clinic Rs. 100 per patient treated to obtain an average servicing time of 10 minutes,
and that each minute of decrease in this average time would cost Rs. 10 per patient

treated How much would have to be budgeted by the clinic to reduce the average
size of the queue from 1% to 1 patient.

Find the optimal order quantity for a product for which the price breaks are as
follows:

Quantity 0=<q1<50 S0<q2<100 100=g3
Unit cost(Rs) 10.00 9.00 8.00
The monthly demand for the product is 200 units, the cost of storage is 25% of the
unit cost and ordering cost is Rs. 20 pet order,

Distinguish between ABC and VED analyses.

Solve the following linear programming problem by dynamic programming:
Max Z= 3x1+x; subject to the constraints
2X+x2<6
X2
Xo=<dand x;, x> 0
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Code No: RT32031

IIT B. Tech IT Semester Regular Examinations, April - 2016
OPERATIONS RESEARCH

(Mechanical En gineering)
Maximum Marks; 70

a)
b)

<)
d)
€)

a)

a)

b)

4) A truck owner finds from hjs past records
truck whose purchase price is Rs. 8000, are given below:

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is compulsory
3. Answer any THREE Questions from Part-B
dokok ok ok

PART -A

What are the various types of OR models? Explain.
What do you mean by non
problem?

Discuss briefly the various
What is a rectangular game
What are the advantages an

[4M]
-degenerate basic feasible solution of a transportation [4M]

types of replacement problems. [3M]

? Define pure Strategy and mixed strategy in a game. [3M]
d disadvantages of having inventories?

(4M]
State and explain Bellman's principle of optimality in dynamic programming. [4M]
PART -B
Solve the following LP problem by two phase method: [16M]
Max Z=5X1+8X2
Subject to the constraints:
3%;+2x>3
Xi+4x:>4
X1+X255 and x1,x>0
We have five jobs each of which must go through two machines in the order AB, [8M]
processing times are given in the table below:
Job No I 2 3 4 5
Machine A 10 2 18 6 20
Machine B 4 12 14 16 8
Determine a sequence for the five Jobs that will minimize the total elapsed time.
Solve the following cost minimizing transportation problem, [8M]
D1 D2 D3 D4 D5 D6 | Available
01 2 1 3 3 2 5 50
02 3 2 2 4 3 40
03 3 5 4 2 4 1 60 q
04 4 2 2 1 2 2 30
Required | 30 50 20 | 40 30 10 180 |

that the maintenance costs per year of a  [10M]

Year ] 2 3 4 5 6 7 8 |

cost(Rs)

Determine at what tine it s profitable to replace the truck.

Resale price(Rs) | 4000 | 2000 1200 | 600 | 500 | 400

Maintenance 1000 | 1300 | 1700 [ 2200 [ 2900 3800 | 4800 | 6000
400 | 400

lof2
1Ty



b)

5 a)

b}

b)

7 a)

b)

Explain with examples the failure mechanism of items.

A TV repairman finds that the time spent on his jobs has an exponential distribution
with mean 30 minutes. If he repairs sets in the order in which they come in, and if the
arrival of sets is approximately poisson with an avera

average set just brought in?

Two players A and B match coins. If the coin matches, then A wi
if the coins do not match, then B wins one unit of
strategies for the players and the value of the game.

An aircraft uses rivets at an approximately constant rate of 3,000 kg per year. The
rivets cost Rs.20 per kg and th

€ company personnel estimate that it costs Rs, 200 to
place an order, and the carrying cost of inventory is 10% per year.
(i) How frequently should orders for tivets be placed, and what quantities should be

ordered for?
(ii) If the actual costs are Rs. 500 to place an order and 15% for camrying cost, the

optimum policy would change. How much is the company losing per year because
of imperfect cost information?

Discuss briefly various types of inventory models.

115 one unit of value,
value. Determine optimum

Discuss the various types of simulation models,

Write a short note on the essential features of Simulation Languages.

Hokkokok
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No.of Times repeated 313(3 2 3
Final CO Attainment Level | m
Rubrics:

If 50% of the students crossed 50% of the marks: Attainment Level 1
If 60% of the students crossed 50% of the marks: Attainment Level 2
If 70% of the students crossed 50% of the marks: Attainment Level 3

. Enter the question wise marks.

. Identify the CO of each question.

. Calculate the maximum marks of each CO.

. Calculate the CO wise marks obtained by each student.

. Calculate 50% of maximum marks of each CO.

. Find number of stadents crossed 50% of maximum marks for each CO.

. Find percentage of students crossed 50% of maximum marks for each CO.
. Find the attainment level of each CO as per the above Rubrics.
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Course Name: OPERATIONS RESEARCH
) + C3] Year/ s KT
Course Code: C314 (Open Elective 1) ear/Sem
CO Attainment
Total CO Attainment
. , Level
A {.:0 ¢ CO Attainment Atk 1?1rectnfs v:i Indirect CQ (Direct CO
CcO ttainmen Level alnme e: Attainment Attainment * 90%
Level {Internal * 30%)
(External) Level +
(Internal) + Indirect CO
(External * 70%) Attainment * 10%)
©2.69 :
2.66
2.84
2.50
2.80

C314

o
1. Copy the Direct CO Attainment Level (lnternal) and Direct CO Attamment Level

sheets and then find the Direct CO Attainment Level.
2. Find Direct CO attainment level using the formula;

CO Attainment Level (Internal) * 30% + CO Attainment Level (External) * 70%

. Copy Indirect CO Attainment Level,
4. Find the CO attainment level using the formula:

Direct CO Attainment Level *90% + Indirect CO Attainment Level * 10%

(External) from the previous

[T



Caurse Code: €314 Course Name: OPERATf(}NS RESEARCH
‘ (Open Elective -T)

Year/Sem: T1HI

CO-PO & CO-PSO Mapping

2 { ' PO & PSOs
ACO8 - - - . I

po1 | poz | pos | ros [ ros | pos | P07 | Pos | wO® -

o *

Total CO Attainment through Direct & Indirect Assessment

CO Attainment

2.43

% , PO & PSO Attainment

PO1 PO2 PO3 PO4 PO5 | POG6 PO7 POS | POS

PO10

FO11

PDI12

PS01 | PSO2Z | PSO3

= 1.62

PO & PSO Attainment

Attainment Level
a

G50

LU a.00 - 496 0.0l 0.00 RO 0.Go
GO0 . .

POs & PSOs

0.00

lﬂay CO - PO matrix and CO attsinment matrix from previous pages aad find PO attainment,
& T attainment is calculated as per the following farmala:

PQi * Total CO attainment Level /3 wherc 'i' ranges from 1 to 12

1. Copy CO - P50 matrix and CO attainment matrix from previous pages and find PSO attainment.
2. PSO attainment is calculated as per the following formula:

PS0i * Total CO attninment Level /3 where 'i' ranges from 1to 3



