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Total No. of Questions : 12]

[Total No. of Pages :2

[4759]-149
B.E. (Production) (Semester - II)

WORLD CLASS MANUFACTURING (Elective - IV)
 (2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of  Calculator is allowed.
6) Assume Suitable data if necessary.

P3326

SECTION -I
Q1) a) What do you understand from word manufacturing excellence? [8]

b) Explain Hall's frame work. [8]
OR

Q2) a) Discuss Schonberger's WCM model. [8]
b) Explain merits & demerits of Maskeel's WCM model. [8]

Q3) a) How will you use value stream mapping in WCM? [8]
b) What is value added manufacturing? Explain in detail. [8]

OR

Q4) a) Explain principles of Toyota Production System. [8]
b) What is bench marking? [8]

Q5) a) Explain lean production systems. [8]
b) Discuss 5S in detail? [10]

OR

Q6) Write short notes on following. [18]
i) Poka Yoke

ii) TPM

iii) WCM store practices

SEAT No. :

P.T.O.
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SECTION - II

Q7) a) How Human Resource department of WCM organization is different
from conventional organization? [8]

b) Write short note on"people are used as problem solver in WCM. [8]

OR

Q8) a) Explain Features of WCM training. [8]

b) Discuss motivation and reward techniques of world class organization.
[8]

Q9) a) Discuss features of modern performance system. [8]

b) Explain AMBIT tool of performance measurement. [8]

OR

Q10)a) Write short note on "POP system". [8]

b) Write TOPP system of WCM performance? [8]

Q11)a) Describe any one case study of any Indian company related to WCM?
[8]

b) What is clean manufacturing? Explain its importance in manufacturing.
[10]

OR

Q12)a) What is green manufacturing? Discuss in detail. [8]

b) Write short note on 'agile manufacturing'. [10]
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Total No. of Questions : 12]
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[4759]-151
 B.E. (Production) (Semester - II)

TOTAL QUALITY MANAGEMENT (Elective - IV)
 (2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of Calculator is allowed.
6) Assume suitable data, if necessary.

P3327

SECTION - I

Q1) a) Explain various dimensions of quality. [10]

b) Discuss Different types of barriers in TQM Implementations. [8]

OR

Q2) a) Explain relation of quality and cost, quality and market share, quality
and price. [10]

b) Explain basic concepts of TQM. [8]

Q3) a) Explain Deming's 14 points for Top Management. [8]

b) Explain concept of PDCA cycle. [8]

OR

Q4) a) Explain principle of 5S. [8]

b) Explain Crosby's 14-point programme. [8]

Q5) a) Explain Ishikawa's seven quality tools. [8]

b) Explain concept of TPM. [8]

OR

Q6) a) Explain concept of FMEA. [8]

b) Discuss benefits of QFD in TQM Implementation. [8]

SEAT No. :

P.T.O.
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SECTION -II

Q7) a) Explain various types of failures. [10]

b) Explain three Practical approaches to increase the reliability. [8]

OR

Q8) a) Thirty air-conditioners designed for use in space shuttle were operated
for 1000 hours in a test facility.Three of airconditioners failed during
the test one after 300 hours and the after 500 hours. Compute the
failure rate and mean time between failure. [10]

b) A circuit board has four components A.B.C and D having reliability
of 0.980. 0.992. 0.850 and 0.970. What is the reliability of circuit
board? To increase reliability of circuit board, a component C is
redesigned and improved reliability for component C is 0.985. Compute
the system reliability after improvement. Also compute system reliability,
if circuit board is modified and component C is placed with a back up
component to work automatically when primary component fails. [8]

Q9) a) Discuss stages of Audit. [8]

b) Explain importance of cross functional teams. [8]

OR

Q10)a) Explain concept of six sigma. [8]

b) Discuss importance of Auditor ethics. [8]

Q11)a) What are the expectations in ISO 14001 from organization? [8]

b) Explain ISO/TS16949:2002 for Automobile Industry. [8]

OR

Q12)Write short notes on the following : [16]

i) Objectives of CMMI.

ii) Procedure of ISO certification.
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Total No. of Questions : 6]

[Total No. of Pages :2

[4759]-16
B.E. (Civil)

ADVANCED STRUCTURAL DESIGN
 (2008 Pattern) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any two questions from Section I and two questions from Section II.
2) Answers to the two sections should be written in separate answer books.
3) Figures in bold to the right, indicate full marks.
4) If necessary, assume suitable data and indicate clearly.
5) IS 800, 801,811, 456, 1893 and Steel Table are permitted in the examination.
6) Use of electronic pocket calculator is allowed.

P3322

SECTION -I
Q1) a) Explain the design procedure for a simply suppported beam subjected

to a uniformly distributed load using cold form light gauge steel. [10]
b) A light gauge steel rectangular box section 180 mm × 90 mm × 2 mm

is used as a column. The effective length of the column is 2.6 m.
Determine the safe load capacity of the section. [15]

Q2) A castellated beam with hexagonal openings is to be designed for a simply
supported span of 12 m. The provisions of ducts restrict the spacing of
openings at 350 mm c/c. The total load imposed on the beam is 6kN/m.
Design the beam. [25]

Q3) Analyze the gable frame shown in Fig. 1 and design member BC. Take
W = 25kN. [25]

SEAT No. :

P.T.O.

Fig.-1
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SECTION - II
Q4) a) Write a note on the methods available for the analysis of flat slabs. [5]

b) Design an interior panel of a flat slab of size 4 m × 4 m. The flat slab is
to be provided with a drop. The slab is supported on circular columns
of size 350 mm diameters. The imposed load on the slab is 5 kN/m2.
Use M 25 grade of concrete and Fe 415 grade of steel. Sketch the
details of reinforcement. [20]

Q5) Design a grid slab of size 9 m × 6 m. The imposed load on the slab is 4 kN/m2.
Use M 25 grade of concrete and Fe 415 grade of steel. Sketch the details of
reinforcement. [25]

Q6) a) Write a note on hydrodynamic forces in tanks. [5]
b) An elevated water tank is 10 m in diameter and 5 m high. The depth of
water is 4.70 m. It is supported on a concrete staging of 8 columns located
on the circumference of a circle of 8 m diameter. The height of the staging
is 16 m and horizontal bracing is provided at a vertical spacing of 4 m. The
circular columns are 500 mm in diameter. Steel bars of 25 mm diameter are
provided as diagonal bracing in all the bays as shown in Fig.2. The structure
is located in Zone III and founded on Type III type of soil. The weight of
the empty tank may be taken as 2000 kN. Obtain the equivalent stiffness
for the staging. Also, obtain the base shear for

i) tank full, and

ii) tank empty condition.
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Total No. of Questions : 12]

[Total No. of Pages :3

[4759]-179
B.E. Printing

ELECTRONIC PUBLISHING
 (2008 Pattern) (Elective - III)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Attempt any three questions from each section.
2) Figures to the right indicate full marks.

P3329

SECTION -I

Q1) a) Explain the following HTML tags with example and syntax

i) <table>

ii) <img> [10]

b) Explain different image file formats in detail. Compare and explain
which image file format is best in web page. [8]

OR

Q2) Write HTML programme to generate following design. Use CSS file.[10]

Day Title Date

Some text should Some text should be Please insert

be written in this written here picture here

column.

Please insert picture

here

b) Explain design challenges in online rich text editor. [8]

SEAT No. :

P.T.O.
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Q3) Design e-newspaper which includes home page and one more page. Write
HTML programme for the same. [16]

OR

Q4) a) Explain different features of e-pub, Mobi and AZW file format. [8]

b) Explain wiki, blog and face book text editing features [8]

Q5) a) Explain the following SQL statements with example [12]

i) DELETE

ii) UPDATE

iii) INSERT

b) Explain any 4 differences between XML and HTML with example.[4]

OR

Q6) a) Create an SQL database to store information of 5 Books.[16]
First table Should contain Book Name and Author.
Second table should contain Book Name and subject.
Third table should contain Book Name and cost of the book.

b) Write an SQL query for above database to display Book Name, Author,
Cost and subject for any one book.

SECTION - II

Q7) Explain all the 8 processes performed in website development. [18]

OR

Q8) What are the Basic Considerations and elements of Web page Design and
Layout; explain in greater details.
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Q9) Compare and contrast between PDF and EPUB as a format to be used for
e-publishing stating the pros and cons of each. [16]

OR

Q10)State various types of web sites working, and their applications. [16]

Q11)a) Explain content management system (CMS) [8]

b) Explain any one application which uses CMS. [8]

OR

Q12)a) Explain main features of dot net like common language runtime (CLR),
cross language interoperability. [10]

b) Explain enterprise content management system (ECMS). [6]
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Total No. of Questions : 6]

[Total No. of Pages :3

[4759]-180
B.E.Printing Machine Maintenance (Elective - III)

 (2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections in separate answer books.
2) All questions compulsory.

P3330

SECTION -I

Q1) a) Draw a neat diagram of the ratchet & pawl mechnism where is it used
in the offset press. How is it maintained [10]

b) What is difference between AC motors and DC motors. [6]

OR

Draw the diagram of bevel gears. Compare spur,

a) helical & bevel glars

b) Explain the purpose of belt drive use is shectfed offset machines .Draw
a neat diagram of 'v' belts.What are their advantages.

Q2) Explain stepwise procedure to dis-assemble and re-assemble rollers of unit.
[16]

OR

Prepare a daily, monthly, weekly maintenance checklist for ink supply unit
and dampening solution supply unit

SEAT No. :

P.T.O.
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Q3) State and explain different maintenance strategies to inprove operational
effectiveness in a press. [18]

OR

Explain how life of motors and electrical components can be inproved.
State maintenance carried out for these equipments.

SECTION - II

Q4) a) What are the safety norms & policies to be followed by the management
and individual employee for having a safe & hazard free environment.

[9]

b) Explain uses of the following [9]

i) thermographic divices

ii) Digital ultrasonic scanner.

OR

a) What are the steps of preventive maintenance of a blanket to increase
life. Draw a neat sketch.

b) What is the need for an operator's manual. State points to be considered
when developing one

Q5) a) Write short notes: [16]

i) Antifriction bearings

ii) Clutches

iii) Brakes

iv) Gear box

OR

Define what is a hazard. State any 2physical & chemical hazard in granure
printing plant.
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Q6) Explain working of a former folder. State its daily, weekly, monthly
maintenance to get neat folds. [16]

OR

Explain working & construction of a hot air dryer. Draw a neat sketch of
dryer in web press. Explain its maintenance.
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[4759] - 257
B.E. (Petroleum)

CARBON MANAGEMENT IN PETROLEUM INDUSTRY
(Elective - II) (2008 Pattern)

Time : 3 Hours] [Maximum Marks : 100
Instructions to the candidates:

1) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4, Q. No. 5 or Q. No.6, from
Section – I and Q. No. 7 or Q. No.8, Q. No. 9 or Q. No. 10, Q. No. 11 or Q. No.
12 from Section – II.

2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, Slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

P3903

SECTION - I
Q1) a) Discuss in detail the effects of global warming on environmental and

social changes. What are the primary drivers of it? [10]
b) What is Kyoto protocol? What is it’s significance? Also write barriers

towards proper implementation of it. [8]
OR

Q2) a) How carbon credit is important for various industrial sectors and the
economical development of different Nation’s? Explain with a case study.[12]

b) Describe, carbon cycle’, in brief. [6]

Q3) a) Write the names of various green house gases. Discuss the impact of
emission of gases from various Industrial sectors on the environment
and life on the earth. [8]

b) ‘This is an arrangement under the Kyoto Protocol allowing industrialized
countries with a green house gas reduction commitment to invest in
emission reducing projects in developing countries as an alternative to
what is generally considered more costly emission reductions in their
own countries.’ Write the name of this arrangement; describe this with
its advantages and disadvantages. [8]

OR

SEAT No. :
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Q4) How different major and minor industrial sectors are responsible for carbon
emission? Give the details of those operations of upstream and downstream
sector that are responsible for carbon emission. [16]

Q5) a) Discuss in brief CO2 storage, transportation and its limitations in brief.[6]
b) Describe in brief carbon capture and sequestration in deep geological

formations. [10]
OR

Q6) a) Discuss any one case study of carbon sequestration. Include, objectives,
data available, challenges, methodology and advantages in it [12]

b) List the different approaches of carbon sequestration. [4]

SECTION - II

Q7) a) Classify different sources of energy? [4]

b) Why renewable energy is important? Explain in detail. [6]
c) Explain in brief, the principle of operation of any two methods of

renewable energy generation and their limitations. [8]
OR

Q8) ‘Industrialization and globalization have changed the context of business,
accelerating economic growth and intensifying social and environmental risks
and impacts.’ Discuss in detail role of ‘sustainable development’ in this
background. Also write it’s long term benefits. [18]

Q9) a) Differentiate between biogas, biofuel and solid biomass. [6]

b) What is bio-gas? Explain the systematic process of, ‘bio-gas generation’.
Write its advantages and limitations. [10]

OR
Q10) Discuss in detail energy production from biomass. Include the general

techniques of energy production from biomass and limitations of each in
brief. [16]

Q11) a) Discuss the scope and methods of carbon credit generation from the
point of Petroleum Industry. [8]

b) Write in detail general methods of energy saving and energy management. [8]



OR
Q12) Write short notes on : [16]

a) Cleaner fuels and refining processes.
b) New engines to operate with cleaner hydrocarbons, hydrogen and

renewable fuels.
c) Cleaner alternative sources of energy
d) Minimization of internal energy consumption and other emission reduction

methods

[4759]-257  3
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Total No. of Questions : 12]

[Total No. of Pages : 4

[4759] - 259
B.E. (Petroleum) (Semester - II)

PETROLEUM PRODUCTION ENGINEERING - II
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer Q.No. 1 or Q.No. 2, Q.No. 3, or Q.No. 4. Q.No. 5 or Q.No.6, from
Section - I and Q.No. 7 or Q.No. 8, Q.No. 9 or Q.No. 10, Q.No. 11 or Q.No. 12
from Section - II.

2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, Slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

P3904

SECTION - I
Q1) a) Design a horizontal two-phase separator to process crude into gas flowing

at the rate of 8 MMSCFD having specific gravity 0.7 and oil at the rate
2000 bopd with 50° API gravity, The operating pressure and temperature
are 900 pisa and 50° F respectively. [14]
Data:  μ = 0.01 cp, Z = 0.85, dm = 140 micron, CD = 0.34 (initial value),
density of water = 62.4 lb/ft3, residence time = 3 min.
Calculate :
i) Density of oil (lb/ft3).
ii) Density of gas (lb/ft3).
iii) Terminal velocity of liquid drops (ft/s).
iv) Reynolds’s no. Re (Comment on nature of flow).
v) Drag coefficient CD

vi) If calculated value of CD does not match with the initial value, then
using iterative procedure calculate final values of Re, CD and hence
the terminal velocity.

vii) Effective length Leff based on liquid capacity constraint and Seam-
to-seam length Lss of the vessel (for different values of diameter of
the separator -16, 20, 24, 30,36,42,48 inches).

viii) Calculate the slenderness ratio.

SEAT No. :
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Select the required size (diameter d and seam-to-seam length LSS ) of the
separator so that the slenderness ratio close to 3.

b) Explain advantages and limitations of horizontal separators over vertical
separators. [4]

OR
Q2) a) Design a horizontal three-phase separator to process crude into gas flowing

at the rate of 6 MMSCFD having specific gravity 0.7, oil at the rate 4000
bopd with 40° API gravity, and water (density 1.07) at the rate 2500 bpd,
The operating pressure and temperature are 900 pisa and 50° F
respectively. Data: μ = 10 Cp, Z= 0.8, dm = 500 micron, CD= 0.34
(initial value), β=0.26 [12]
Calculate:
i) Density of oil (lb/ft3).
ii) Maximum oil pad thickness with retention time (for both, oil and

water) of 10 min.
iii) Maximum diameter of vessel for oil pad thickness constraint.

Calculate value of the product d2Leff based on liquid retention
constraint (i.e. to achieve oil and water retention time of 10min).

iv) Effective length Leff based on liquid retention constraint and seam-
to-seam length LSS of the vessel (for different values of diameter of
the separator -60, 72, 84, 96, l08inch).

v) Calculate the slenderness ratio.
Select the required size (diameter d and seam-to-seam length LSS ) of the
separator so that the slenderness ratio close to 3.

b) With neat sketches explain control loops for interface level control with
and without oil chamber. [6]

Q3) a) Design a vertical treater for oil (50° API, S.G. 0.8, viscosity 7 cp) at the
rate of 3000 bopd at 90° F. [10]
Calculate :
i) Minimum diameter of water droplet to be settled from oil to achieve

water- cut of 1%.
ii) Value of the product d2h for the vessel based on oil retention time

constraint of 20 min.
iii) The height h of coalescing section for different values of diameters

(50, 60, 70, 80 inch) of the vessel.



The heat input required (in MMBtu/hr) for the treater to be operated at
120°F, such that only 10 % water (S.G. =1) is left in the oil.

b) Explain the operations to be performed in treating produced water. [6]
OR

Q4) a) Calculate diameter and height of vertical separator for produced water
treating system at the rate of 5000 bpd (S.G. 40° API, viscosity = l cp).
The diameter of oil droplets to be separated is 200 micron (with S.G.=0.8).
Take F= 1 and retention time 10 min. [8]

b) With neat sketches explain construction of atmospheric storage tanks
(fixed and floating roof types) for liquids. State limitations of each type.[8]

Q5) a) Explain Pilling and Bedworth rule and find out the nature of the film
when Aluminum oxidizes to A12O3 Given [8]
i) atomic weight of oxygen = 16 g,
ii) Atomic weight of Aluminum = 26.98 g.
iii) Density of Aluminum = 2.70 g/cc,
iv) Density of Aluminum oxide = 3.70 g/cc.

b) Explain Anodic coatings and Cathodic coatings. [4]
c) Differentiate between dry corrosion and wet corrosion. [4]

OR
Q6) a) For Cathodic protection. a ship hull requires current density of 15 mA/mt2.

Zinc (divalent) used as sacrificial anode. What is the quantity of Zinc
required per mt2 of hull surface for protection to last 10 years? Given I
mole of Zinc has mass of 0.06537 kg. Number of electron in
I A/sec = 6.25 × 1018. [8]

b) Explain causes of corrosion and factors affecting corrosion rate. [4]
c) Describe Pitting corrosion and Crevice corrosion. [4]

SECTION - II

Q7) a) What is formation damage? Draw schematic sketch and explain the
concept of it. [4]

b) What are the different methods to recognize formation damage problem? Also
write various reasons for occurrence of it in a near wellbore region. [6]

c) What is critical rate of oil production? What will be the impact of incorrect
sizing of a surface production facility and restrictions in it on, overall
production performance of a reservoir? Explain. [8]

[4759]-259  3



OR
Q8) a) Write various reasons for decline in oil and or gas production from a

wellbore and reservoir. Also write solution in brief to improve the
production performance of these assets. [10]

b) What is Scale? What are the causes of scale formation? Explain different
scale problems in production operation. [4]

c) Describe scale remediation techniques in detail. [4]

Q9) a) Explain analysis of paraffins and asphaltenes in crude oil by various
testing methods. [8]

b) Explain causes and consequences of sand production in wells. [8]
OR

Q10) a) Explain sand control techniques in wells. [8]
b) Explain use of slotted liners and wire-wrapped screens which contain

gravel pack for sand control in wells. [8]

Q11) Write short notes on: [16]
a) intelligent well completions
b) challenges associated with heavy oil production
c) multilateral wells
d) subsea production

OR
Q12) a) Discuss in brief different methods of heavy oil recovery. [8]

b) Draw suitable diagram and explain down hole separation and processing
of oil, gas and water. [8]

[4759]-259  4
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Total No. of Questions : 12]

[Total No. of Pages :4

[4759]-262
 B.E. (Petroleum Engineering)

TRANSPORT OF OIL AND GAS
 (2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Attempt three questions from each section. Q.1, Q.2, Q.3, Q.4, Q.5, Q.6, Q.7,
Q.8, Q.9, Q.10, Q.11, Q.12.

2) Answers to the two sections must be written in separate answer book.
3) Figures to the right indicates full marks.
4) Neat diagram should be drawn wherever necessary.
5) Use a non programmable calculator.
4) Assume suitable data if necessary and clearly state it.

P4279

SECTION -I

Q1) a) Explain different hydrocarbon properties which are useful for designing
of oil and gas pipelines and storage facilities in detail? [10]

b) Short note: [8]

i) Complex flow systems

ii) Flow regimes in horizontal pipelines

OR

Q2) a) Solve for pressure drop in 2", 4" and 6" ID gas lines using general
equation, Panhandle and Weymouth equation ε = 0.004 (Assume old
steel) Z = 0.67 Gas viscosity = 0.013 Consider good operationg
condition, gas flow rate = 20 MMscfd, gas gravity = 0.85 P1= 900
psi, T = 120 deg F, C = 120, length = 3000 m. [18]

SEAT No. :

P.T.O.
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Q3) a) Give following information of a centrifugal compressor answer the
following conditions: [8]

Operating conditions: Ps = 800 psia, Pd = 1200 psia, Ts = 529.7 deg
R, Td = 582.6 deg R,

Qg,sc = 400 MMSCFD

Gas properties: SG = 0.65, k = 1.3 Zave = 0.95

Calculate:

i) isentropic efficiency?

ii) Actual volumetric flow rate?

iii) Isentropic head?

iv) Power requirement (assume 80% mechanical efficiency)?

b) Explain with a neat sketch construction, working principle of a
reciprocating compressor? [8]

OR

Q4) a) Explain in brief: [8]

i) Gas-liquid interface pulsating dampener

ii) Net positive suction head

b) Explain with a neat sketch Construction, working princIple of double
acting piston pump? [8]

Q5) Short note on: [16]

a) Selecting Pipe Sizes

b) Minimum pipe wall thickness

c) Head loss in valVes and pipe fittings

d) Pipe end connection
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OR

Q6) Short note on: [16]

a) Erosional flow

b) Codes and standard used for pumps

c) Use of Weymouth, Panhandle A and Panhandle B equation

d) Pressure rating classes

SECTION - II

Q7) a) Explain with help of process flow diagram LNG liquefaction Process.
[8]

b) Explain in detail about natural gas to ammonia and urea process with
block diagram . [8]

OR

Q8) a) Differentiate between LNG, CNG and LPG with respect to all properties?
[8]

b) Explain with help of process diagram gas to methanol. [8]

Q9) a) Write about gas to liquid-Fischer-Tropsch route with block diagram.[8]

b) Explain gas to power process in detail? [8]

OR

Q10)Explain in brief about: (any four) [16]

a) Materials used for subsea piping

b) Safety and supervision of subsea pipelines

c) FPSO

d) Cathodic protection for pipelines

e) Asphaltene, paraffin and hydrate inhibition method in pipelines
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Q11)a) Draw and explain Group gathering station in detail? [9]

b) Explain different types of pigging operatins in detail. [9]

OR

Q12)Short notes on: [18]

a) Types of valves used n facility piping

b) Instrumentation and controls used in GGS

c) Pipeline coating and insulation



Total No. of Questions : 10]                        SEAT No. :

[4759] - 263
B.E. (Petroleum Engineering) (Semester - II)

ENVIRONMENT TECHNOLOGY AND SAFETY IN
PETROLEUM INDUSTRY

(2008 Pattern) (Elective - III)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer 3 questions from each section.
2) Que 5 & Que 10 are compulsory.
3) Answers to the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the right indicate full marks.
6) Use of non programmable electronic pocket calculator is allowed.
7) Assume Suitable data, if necessary.

P4632 [Total No. of Pages : 3

SECTION - I

Q1) a) What are the types of solids contained in waste water? Give detailed
classification. [6]

b) Discuss the impact of natural gas flaring on Environment in details. What
are the majors taken to reduce the impact? [6]

c) What are characteristics of produced waters in Petroleum industry? How
are these harmful to environment? [6]

OR

Q2) a) What is HAZOP Analysis? What ae merits and demerits of HAZOP?[6]

b) Discuss classification of Air pollutants in details. [6]

c) Discuss hazardous materials used in petroleum industry. [6]

Q3) a) Draw a simple flow sheet showing all aspects of produced water
treatment. [8]

b) What are Indian and international produced water discharge standard
with reference to petroleum industry. [8]

P.T.O.
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OR

Q4) a) Write note on Accidental discharges of petroleum fields to environment.[6]

b) Explain any four important parameters used internationally to assess quality
of produced wastewater. [6]

c) What are physical principles used in following equipment Plate
condensers, Gas/Air filtration units, hydro cyclones, skim pipes. [4]

Q5) a) What are methods to curb noise pollution from [8]

i) Seismic operations

ii) Compressions

b) What are equipment used for treatment of produced water. What are
demerits of DGF equipment? [8]

SECTION - II

Q6) a) Write short notes on: [6]

i) Work Permit system

ii) Root cause analysis

iii) Job safety analysis

b) What are objectives of well abandonment and plugging? [4]

c) Write merits and demerits of FMEA, JSA, what- if analysis. [6]

OR
Q7) a) Discuss in details on OHSAS 18001. [9]

b) What are Safety audits? What are benefits of safety audits? [3]

c) What are the procedures for onshore/ offshore well abandonment? [4]
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Q8) a) What are environmental aspects of oil field operations with respect to[6]

i) Seismic

ii) Drilling

iii) Production

iv) Offshore

b) What are the different types of pimary & Secondary treatment available
for wastewater treatment? Write in details about any two treatments. [6]

c) What are effects of emulsification on the oil spills? [6]

OR

Q9) a) Discuss “Biochemical Oxygen demand and Chemical Oxygen demand
in details. [6]

b) What do you mean “Sludge volume index” and give formula to calculate
the same. Also, give values for good as well as poor sludge. [6]

c) What are effects of oil spills on aquatic life? [6]

Q10)a) What are common legislation applicable to oil field operations. [6]

b) What are reactive/ proactive system models of HSE management? [6]

c) Discuss factors affecting oil spill movements. [4]
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B.E. (Petroleum Engineering)
PETROLEUM  ECONOMICS

 (Elective - IV) (2008 Pattern)

Time : 3 Hours]                                                                                                [Max. Marks :100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Use of graph paper is allowed.
3) Figures to the right indicate marks.
4) Assume additional data if necessary.

P.T.O.

SECTION - I
Q1) a) Answer any three of the following : [15]

i) Hydrocarbon Resources and Reserves
ii) Reserves to Production Ratio
iii) Natural Gas Major Trade Movements
iv) Crude Oil Benchmark Blends
v) Reserves accretion and discovery of field size scenario in past 20

years.
b) The recoverable reserves for a small field are estimated to be 2.0 million

barrels. It is necessary  to develop a production forecast to evaluate
profitability over the tenure of the project. Similar cases have yielded an
initial rate of 800 BOPD with uniform decline of 10 % for first five years
of production followed by 15 % thereafter till the end of the tenure.
Develop and present the production forecast in a tabular form and
calculate the time required to recover the estimated reserves. [10]

OR

Q2) a) Assume following data:
Average crude oil price in 2013 and 2014 was $ 92 and $ 105 respectively.
Keeping in mind this trend which is consistent also for the increase in oil
price since 2009, it was decided to develop a forecast for oil price with
an increase of 6 % every year since 2013 for next 10 years. Accordingly
the forecast was evolved for 10 years for a base price of $72 / barrel.
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It is seen that the oil produced has higher sulphar content and TAN
which is creating an oil price differential of 8.5 %.
Following the trend of decline in oil price in 2015, it was further decided
to consider oil price increase for first four years with oil price differential
and followed by a slide in oil price in the fifth year by almost 15 %. The
oil price will further increase from fifth to eighth year by 6 % and will
again fall by 15 % in the Nineth year with an increment of 6% in the tenth
year.
Prepare three different forecasts in a tabular form for oil price showing
original increase in oil price for 10 years, oil price differential @8.5 %
and increase-slide in price. [10]

b) Explain Exponential Decline with a suitable diagram. [10]
c) Write a note on Oil Trading. [5]

Q3) a) Answer the following in brief : [10]
i) NPV and PVI,
ii) Errors in Reserves Calculation,
iii) Incremental Analysis,
iv) Recognition of Uncertainty in Project Assessment,
v) Replacement Analysis.

b) An oil company has installed an offshore production facility for $10
million in the first year of the project. The annual maintenance cost of the
facility is $ 60,000 per year for the 2nd year, increasing by $10,000 per
year upto 10th year. In the 11th year, a major overhaul is conducted at a
cost of $ 500,000. The overhaul has helped in keeping the maintenance
costs fixed at $150,000 per year for the remaining 10 years. At the end of
20 years, the facility is sold for a sum of $2 million.
If the market interest rate is 10 % per year, calculate the present value of
all the costs over the 20-year period. Draw a cash flow diagram for the
problem. [15]

OR
Q4) a) Write in brief on any three of the following : [15]

i) Difference in Volumetric Assessment for Prospective Resources
during Post Discovery, Appraisal and Development stage,

ii) Peak oil theory and Hubert curves,
iii) Elements of a project cash flow,
iv) Payback and Return on Investment (ROI),
iv) Scenario based assessment.



b) The company management is deciding whether or not it should accept a
project with an initial cost of 4.5 million dollars. Net cash inflows are
expected to be 9 million dollars each for all four years of operations. In
the fifth year, the land must be returned to its natural state at a cost of 25
million dollars. Develop and plot the NPV profile for the project. Should
the project be accepted at a rate of return of 8%? Should it be accepted
at a rate of return of 15%? [10]

SECTION - II

Q5) a) Consider the following investment opportunities that might be available
to a company with a current priority in “low risk involved”. [10]

Asset Opportunity Total lnvestment( M = 106$)

A Drilling exploration wells in
an area with no history of
occurrence of hydrocarbons $25 M

B Exploration project adjacent
to producing field $10 M

C Redevelopment in producing
field $25 M

If a budget of $ 30 M is available for allocation of projects for next year,
which is the best way to spend money acknowledging the factors
of uncertainty and risk?
i) 100% allocation in asset C and 50 % allocation in asset B.
ii) 80 % allocation in asset C, 50% in asset B and 20% in asset A.
iii) 60 % allocation in asset C, 50 % in asset B and 40 % in asset A.
Justify your decision with suitable arguments for each alternative.

b) A company is planning to drill a well in a promising area. Geologists and
engineers estimate that there is a 35% chance that it will be a dry hole.
The dry hole cost is $65,000.
If the well is successful, it is estimated that there is a 60% chance that it
will have reserves of 30,000 barrels, a 30% chance of 60,000 barrels,
and a 10% chance of 90,000 barrels and the NPV corresponding each
reserve value is $60,000, $120,000 or $180,000, respectively.
Draw a suitable decision tree and suggest whether it is profitable to drill a
well based on the expected monetary value (EMV) for this proposal.
Show all calculations. [10]
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c) An oil company has mapped a prospect and concluded that the resources
may be as high as 40 million barrels and the probability of success (POS)
is estimated to be 15%.
The data acquied, the interpretations and the cost of the exploration well
will amount to 30 million USD. If a discovery is made, the NPV will be
90 million USD. [5]
1) Calculate the expected monetary value.
2) Find the break even POS

OR
Q6) a) An asset was purchased for $ 96,000 with an estimated service life of 10

years and has a salvage value of $ 12,000. Calculate its depreciation
using straight line (SLD), and double declining (DDB) methods. Prepare
a plot of book value against number of years and compare the results
obtained by both methods. [10]

b) There are two field development options for waterflood implementation
These are [10]
i) Develop the field right away without a pilot and
ii) Do a pilot first and if the pilot is successful then go for the full field

implementation.
Without the pilot, there is a 60% chance the project will generate NPV of
110 MM$, 40% chance the waterflood is not feasible, and the project
loses NPV of – 3.5 MM$. If the pilot option is opted for, it is estimated
the probability of pilot’s success is 70%. If the pilot is successful, there
is 90% probability of generating NPV of 80 MM$ and 10% chance of
losing l 7.5 MM$. If the pilotfails, the resulting NPV will be – 43 MM$.
Create decision tree and give decision on the basis of maximizing EMV.
Show all calculations.

c) Write in brief about Depletion. [5]

Q7) a) A 50,000-barrel field is developed with a total cost of $550,000. The
operating cost over the productive life of the field is estimated at $ 320,000
per year. Assume Royalty of 15 %, income tax is 35 %, oil price of $ 65/
bbl, and recovery of CAPEX and OPEX. Calculate the share of
government and operator in this project. Show the distribution properly.[5]

b) While drilling a wildcat well, a tool is stuck. The engineers have two
options: (1) to fish for the tool or (2) sidetrack the well above the stuck
position. The cost for each option and the associated probabilities are
given in the table that follows. Based on expected value analysis, select
the most economically viable option. [5]



Outcome Probability Cost,M$

Fishing Routine 35% 126

Troublesome 65% 380

Sidetrack Immediately Routine 85% 245

Troublesome 15% 436

c) Write in brief about production sharing contract in India. [15]

OR

Q8) a) Following is the data given for economic evaluation of the project from
the commencement of the commercial production. Before production,
five years were spent for exploration and development. Hence after signing
the block, the production commences from the sixth year. [20]

Year Annual production, Year Annual production,
million barrels million barrels

1 2.043  6 0.873

2 1.695 7 0.772

3 1.453  8  0.683

4 1.314 9 0.592

5 1.044 10 0.519

Use following assumptions for calculations
Exploration cost is 30 million dollars equally spread over first three
years after signing the block.
Development cost is 75 million dollars equally spread over from
fourth to sixth year
Production cost is $ 3.00/ bbl, constant throughout the project.
Oil price is $70/ barrel, constant throughout the project.
 Royalty is 10 % on annual production, to be deducted from gross
revenue.
Rate of return is 10%.
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Cost recovery is 80 % and is allowed to deduce with the
commencement of commercial production. The unrecovered cost
is allowed to carry forward to next year.

Profit petroleum is to be shared between government and contractor
@ 60 % and 40 % respectively.

Contractor is entitled to pay 30 % income tax on profit.

Prepare a tabular form giving details of annual production, cumulative
production, gross cash flow, royalty, net cash flow, cost recovery, recovered
cost, profit petroleum, government share and contractor share, income tax,
profit for operator, NPV for operator BFIT and AFIT.

How is one barrel distributed?

b) Write in brief about importance of Investment Multiple in the Production
sharing contract of India. [5]
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B.E.(Chemical)

Chemical Engineering Design - II

 (2008 Pattern)
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Total No. of Questions : 12]

[Total No. of Pages : 2

[4759] - 274
B.E. (Chemical) (Elective - I)

CORROSION ENGINEERING
 (2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer any three questions from each section.
3) Neat diagrams should be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Use of calculator is allowed
6) Assume suitable data if necessary.

P4274

SECTION - I
Q1) a) Write a note on thermodynamic aspects of corrosion. [8]

b) Discuss the importance of design and material selection in controlling
corrosion. [10]

OR
Q2) a) Explain the application of Nernst equation to corrosion reactions and

calculation of corrosion rates. [10]
b) What are the differences between EMF series and Galvanic Series. [8]

Q3) a) Explain Anodic protection technique for controlling the corrosion. [8]
b) What is a Tafel equation and explain how it is useful for finding corrosion

rates. [8]
OR

Q4) a) Explain Pourbaix - diagram for Fe - H2O system. [8]
b) What are the different types of polarization and explain any one in detail.[8]

Q5) a) Discuss Galvanic corrosion and pitting corrosion and remedial measures
for controlling the same.  [12]

b) Distinguish between wet and dry corrosion. [4]
OR

Q6) a) Discuss dezincification and its consequences.  [4]
b) Discuss cavitation corrosion and fretting corrosion and remedial measures

SEAT No. :

P.T.O.
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for controlling the same. [12]

SECTION - II

Q7) a) Explain the high temperature oxidation. [7]

b) Explain the effect of velocity, temperature and composition of media on
corrosion. [9]

OR
Q8) a) Comment on corrosion of iron and steel in aqueous media. [8]

b) Write a note on Pilling Bedworth ratio. [8]

Q9) a) Discuss various corrosion preventation techniques. [8]

b) Explain how the modification of the materials is done by alloying. [8]

OR
Q10) a) What are corrosion inhibitors?  Classify different types of inhibitors with

examples. [8]

b) Discuss how the nature of the metal influences the rate of corrosion.[8]

Q11) a) Explain chemical and mechanical methods of surface treatment
coatings. [10]

b) How the metalic surfaces are prepared by various methods before
electroplating? [8]

OR
Q12) a) Explain cathodic protection and the principles involved in it? [10]

b) Discuss the use of inhibitors in corrosion control? [8]
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3 2Benzene+HNO nitrobenzene+H O⎯⎯→

2k
3 2Nitrobenze+HNO dinitrobenzene+H O⎯⎯→
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3 2Dinitrobenzene+HNO trinitrobenzene+H O⎯⎯→
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0.236 0.682 0.339

0.628 1.904 0.8419 10 Pa

0.339 0.8419 0.5674

⎡ ⎤
⎢ ⎥ ×⎢ ⎥
⎢ ⎥⎣ ⎦
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E cos sin sin cos
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[4759] - 300
B.E. (Polymer Engineering)

PRODUCTION PLANNING AND CONTROL (Backlog)
(Elective - II) (Semester - I) (2008 Pattern)

Time : 3 Hours] [Maximum Marks : 100
Instructions to the candidates:

1) Answers to Section - I and Section - II should be written on separate answer
book.

2) Solve 3 questions from Section - I and 3 questions from Section - II.
3) Neat diagrams should be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.
6) Use of electronic pocket calculator is allowed.

P3907

SECTION - I
Q1) a) Using graphical method, for each machine find the job which should be

done first. Calculate the total time required to complete both jobs. [8]
Sequence of A B C D E

Machines 3 2 4 6 3
Sequence of C A D E B

Machines 5 3 2 1 1
b) For the network shown, activity times are given below. Find the variance.[8]

Activity time Optimistic Pessimistic Most likely
1 – 2 10 15 11
1 – 3 15 20 17
2 – 4 5 8 7
3 – 4 5 8 6
3 – 5 3 5 4
4 – 6 10 15 8
5 – 7 5 7 6
6 – 8 4 6 5
7 – 8 10 15 12

SEAT No. :

P.T.O.

Job 1

Job 2
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OR
Q2) a) Number the nodes using Fulkerson’s rule and find critical path. Activity

time/durations are indicated on the network. [8]

b) Write a short note on Resource leveling in PERT/CPM. [8]

Q3) a) The probability distribution of monthly sales of a certain item is as follows

Monthly sales, D 0 1 2 3 4 5 6

Probability 0.02 0.05 0.30 0.27 0.20 0.10 0.06

The cost of inventory is Rs. 10 per unit per month. The current policy is
to maintain a stock of four items at the beginning of each month. Assuming
that the cost of shortage is proportional to both time and quantity short,
obtain the imputed cost of shortage of one time for one time unit. [8]

b) A manufacturing company requires a component at the annual average
rate of 1000 units. Placing an order costs Rs. 480 and has a 5 day lead
time. Inventory holding cost is estimated at Rs. 15 per unit/year. The
plant operates 250 days/year. It is assumed that daily demand is normally
distributed with an average of 4 units with a standard deviation of 1.2
units. Suggest an inventory policy to control the inventory item based on
95 percent service level. [8]

OR
Q4) a) The production department for a company requires 3,600 kg of raw

material for manufacturing a particular item per year. It has been estimated
that the cost of placing an order is Rs. 36 and the cost of carrying
inventory is 25 percent of the investment in the inventories. The price is
Rs. 10 per kg. the purchase manager wishes to determine an ordering
policy for raw material. [8]

b) Write as short note on ABC analysis. [8]



Q5) a) Write advantages of statistical quality control [5]
b) For a polymer casting product number of air bubbles were inspected by

random selection. The number of air bubbles (Defects) is given below.
Draw control chart and draw conclusion. [7]

Sample order Defects Sample order Defects

1 4 8 5

2 5 9 3

3 6 10 6

4 2 11 2

5 1 12 3

6 3 13 2

7 4 14 1
c) Explain the role of acceptance sampling. [6]

OR
Q6) a) Explain the use of C - chart and R - chart.  [6]

b) Explain step by step double sampling. [6]
c) Write in short about operating characteristics (OC) curve. [6]

SECTION - II

Q7) a) Three auditors of the firm are required to execute three projects. The
project requirements in hours i.e. billing amount in Rs./hour is given
below. Solve this unbalanced transportation problem. [8]

Project

I II III

1 1200 1500 1900 160

2 1400 1300 1200 160

3 1600 1400 1500 160

Requirement 130 140 160 -

[4759]-300  3
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b) In the modification of a plant layout of a factory four new machines Ml, M2, M3
and M4 are to be installed in a machine shop. There are five vacant places A, B,
C, D and E available. Due to limited space, machine M2 cannot be placed at C
and M3 cannot be placed at A. The cost of locating a machine at a place (in
hundred rupees) is given below. Find the optimal assignment schedule. [8]

A B C D E
M1 9 11 15 10 11
M2 12 9 - 10 9
M3 - 11 14 11 7
M4 14 8 12 7 8

OR
Q8) a) A manufacturer wants to ship 22 loads of his product as shown below. The

matrix gives the kilometers from sources of supply to the destinations. [8]

D1 D2 D3 D4 D5 Supply
S1 5 8 6 6 3 8
S2 4 7 7 6 5 5
S3 8 4 6 6 4 9

Demand 4 4 5 4 8 25 22
Shipping cost is Rs. 10 per load per km. What shipping schedule should
be used to minimize total transportation cost?

b) Find the optimal assignment for the assignment problem with cost matrix
given below – [8]

I II III IV

A 5 6 1 8

B 7 9 2 6

C 6 4 5 7

D 5 7 7 6

Location

M
ac

hi
ne

So
ur

ce

Destination
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Q9) a) Two typists have similar job profile of typing letters dictated by manager.
If the letters to be typed arrive randomly (following Poisson distribution)
at a rate of 3 nos. /hr for each typist and each one can type 4 letters/hr
(following Exponential distribution) – [9]
1) What is the expected waiting time for a letter (time before work is

started on a letter) assuming that each typist does its own work?
2) Suppose that 2 typists are ‘pooled’ i.e. letters are sent to two typist

together and are typed by whoever is free, in order of arrival. What
is the expected time for a letter under this arrangement?

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 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 clinic to decrease the average size of the
queue from 1

31  patients to ½  patient. [9]

OR
Q10) a) Workers come to tool store room to receive special tools (required by

them) for accomplishing a particular project assigned to them. The average
time between two arrivals is 60 seconds and the arrivals are assumed in
Poisson distribution. The average service time of the tool room attendant
is 40 seconds. [9]

Determine –

i) average queue length

ii) average length of non-empty queues

iii) average number of workers in the system including worker being
attended

iv) average waiting time of an arrival (worker) who waits

v) mean waiting time of an arrival

vi) the type of policy to established. Assume the charges of a skilled
worker Rs. 4 per hour and that of store room attendant Rs. 0.75
per hour.

[4759]-300  5



b) Mortality rate of an electronic component in a device is as given below-
Period Age of failure Probability of failure

1 0 – 200 0.1
2 201 – 400 0.26
3 401 – 600 0.35
4 601 – 800 0.22
5 801 – 1000 0.01

Cost of replacement is Rs. 15 per component. Group replacement is
possible at fixed interval in night shift. Replacement of individual
component which fails in service is Rs. 60 per component. How frequently
should the components be replaced? [9]

Q11) a) Solve the following game by linear programming. [8]
B1 B2 B3 Row min.

A1 3 –1 –3 –3
A2 –2 4 –1 –2
A3 –5 –6 2 –6

Column max. 3 4 2

b) For any 2 × 2 two person zero sum game without saddle point, having
payoff matrix for player A as given below, find the optimal mixed strategies
and the value of the game [8]

B1 B2
A1 a11 a12
A2 a21 a22

OR
Q12) a) In a game of matching coins, player A wins Rs. 2 if  there are two heads,

wins nothing if there are two tails loses Rs. 1 when there are one head
and one tail. Determine the payoff and matrix, best strategies for each
player and the value of game A. [8]

b) Write a short note on [8]
i) Decision free analysis
ii) Decision making with utilities.

Player B

Player A

[4759]-300  6
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Total No. of Questions : 12]

[Total No. of Pages : 3

[4759] - 302
B.E. (Polymer Engineering)

PACKAGING TECHNOLOGY
(Elective - II) (Semester - I) (2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer to Section - I and Section - II should be written on separate answer
book.

2) Solve 3 questions from Section - I and 3 questions from Section - II.
3) Neat diagrams should be drawn whenever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.
6) Use of electronic pocket calculator is allowed.

P3908

SECTION - I
Q1) a) Enlist characteristics of packaging. [8]

b) What are various non - polymeric materials used for packaging? Explain
any one. [8]

OR
Q2) a) Briefly comment on essential functions of packaging. [8]

b) Comment on polymers as packaging materials. Give suitable examples.[8]

Q3) a) Comment on significance of life cycle assessment. [5]
b) Briefly explain child resistant packaging. [4]
c) Explain in detail following methods of inspection. [9]

i) Basic photo electric sensor.
ii) Laser sensors and scanning sensor.

OR
Q4) a) Explain in detail following methods of inspection. [9]

i) Machine vision system.
ii) Tracing, packing and tracking.

b) Write a short note on “Reduce - Reuse - Recycle” technology. [9]

SEAT No. :

P.T.O.
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Q5) a) Explain the concept of Modified Atmosphere Packaging (MAP) and
Controlled Atmosphere Packaging (CAP)  [8]

b) For a 150g packet of peanuts packed in PVDC film, the allowable oxygen
gain in 20 ppm. The thickness of the film is 30 μm while surface area is
200 cm2 with permeability constant (P) is 30 cm3 μm/m2d. atm at the
storage temperature. What will be the shelf life of peanuts? Assume that
there is no oxygen initially inside the package. [8]

OR
Q6) a) A multilayer film used for milk pouch was made up of 50 μm HDPE and

75 μm LDPE. Calculate overall permeability constant for oxygen if the
oxygen permeability constants are 4.0 × 104 cm3 mm/m2d.atm and 5.0 ×
104 cm3μm/m2d. atm for HPDE and LDPE respectively.  [8]

b) Briefly explain Gas Permeation and Sorption/Diffusion interactions
observed in packing. [8]

SECTION - II

Q7) a) Explain the how tear strength of packaging material is tested. [8]

b) Explain the concept of barrier properties and their relevance in packaging.[10]
OR

Q8) a) Enlist various mechanical properties useful for packaging application.
Comment on their importance. [10]

b) Write a short note on biological properties of packaging materials. [8]

Q9) a) Explain in detail the methods to find out sulphate and chloride contents
of packaging materials. [8]

b) How sizing of the packaging is carried out? [4]

c) Explain the concept of microbes - sensitivity. [4]
OR

Q10) a) Comment on thermal properties important for packaging applications.[8]
b) Enlist various chemical properties to be considered for packing material.

Explain any one in brief. [8]



Q11) a) Enlist types of crown - corking. Explain any one in detail. [8]
b) What are the various stages of bottle filling lines? Explain these briefly.[8]

OR
Q12) a) Write a short note on bio - based and biodegradable packaging materials.[8]

b) Enlist at least 3 natural as well as synthetic packaging materials. Give
their applications. [8]

[4759]-302  3
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[4759]-309
 B.E. (Polymer Engineering) (Semester - II)

Rubber Technology
 (2008 Pattern)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answer any 3 questions from each section.
2) Answer 3 questions from Section I and 3 questions from Section II.
3) Answer to the two sections should be written in separate books.
4) Neat diagrams must be drawn wherever necessary.
5) Figures to the rght indicate full marks.
6) Assume suitable data, if necessary.
7) Use of logarithmic tables slide rule, mollier charts electronic pocket

calculator and steam tables is allowed.

P3338

SECTION - I

Q1) a) Discuss the kinetic theory of rubber elasticity. [6]

b) Discuss the following terms w.r.t rubbers [6]

i) rebound resilience

ii) Storage hardening

iii) Strain crystallization

c) Comment on the structural requirements for any material to behave as
a rubber. [6]

OR

Q2) a) Write short notes on any one of the following rubbers. [6]

i) Nitrile rubber

ii) SBR

iii) Silicone rubber.

b) With the help of a neat flow diagram explain the different steps in the
raw rubber technology or latex technology. [6]

c) Comment on the thermodynamic Theory of rubber elasticity. [6]

SEAT No. :
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Q3) a) Discuss the various steps involued in Making Rubber-to-metal
assemblies. What are the reasons for bonding rubber-to-metals. State
applications where rubber-to-metal assmblies are used? [8]

b) Discuss any two of the following additives w.r.t need for their addition,
mechanism of functioning and twoexamples of the same: [8]

i) Fillers

ii) Antioxidants

iii) Tackifiers

OR

Q4) a) Discuss the three basic methods of mixing rubbers in an internal mixer.
[8]

b) Withaneat sketch discuss any two mixing machineries used in & rubber
industry. [8]

Q5) a) What is vulcanisation? With a neat sketch describe the rheometer curve
for vulcanisation. [8]

b) Write chemical reactions showing vulcanisation of: [8]

i) Neoprene rubber

ii) Silicone rubber

iii) Polyisoprene

OR

Q6) a) Discuss "sulphur" and "sulphur donors" as vulcanisation systems used
with rubbers. [6]

b) Discuss the various factors that affect vulcanisation. [4]

c) How are the following properties affected by vulcanis ation.

i) Rebound resilience

ii) hardness

iii) Swelling

iv) Ageing

v) Low temperature properties and

vi) Compression set
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SECTION -II

Q7) a) Write a short note on injection molding of rubbers. [9]

b) Dicuss all the downstream equipments used in a calendaring line for
manufacture of a rubber sheet. [9]

OR

Q8) a) Discuss the process of compression molding as used with rubbers.
name some products of rubber made by compression molding. [9]

b) Dicuss the various calendar disigns stating advantages and disadvantages
of each type. [9]

Q9) a) Discuss the different components of a type stating the function of each
component. [8]

b) State the three main classes of cellular rubber and differentiate between
them. [8]

OR

Q10)a) Draw a neat sketch showing the various constructional elements of a
cable. State the function of each element. Also discuss with a flow
chart the steps in the manufacture of a cable. [8]

b) Discuss the various steps involved in the manufacture of a rubber glove.
State the rubbers used in the manufacture of gloves.

[8]

Q11)a) Discuss the various tests carried out on unvulcanised rubbers. [8]

b) Comment on the various ways used to prepare rubber test specimens.[8]

OR

Q12)a) Discuss the test procedure for compression set in compresion and
intension with help of a figure draw test state specimens giving
dimensions for the same state one application where this test would be
carried out. [8]

b) Give one application where the test of abrasion needs to be carried out.
Also discuss the test procudure in detail. [8]



��������	��
���
������������

�������	�
��

������������

�������
������������������ 
�����!��"��#$%&'���(')'&*'%�	��������+',���'-*��'�

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ��
������ �������!��
��
�
�"�
��
����
��������#����
�����

$� %�&���
��
�������&������������"�''�����
�

�� (
�����
���
���''�)��*�'�����
�����
'��

+� �

����
����)'������,��"�����

�� �

����� ���������	��
����
����

�������	��

�������	
	�

������ �����	
��
���	�
���������	
������	�������
�	�
�
�	���	�� ��


�� �	�
����������������������	
� ������


	� ��	��	
������������


		� �������
����

			� ����
�����
�

� 

��� �� �	�����
�	����������
��	��
���
��	
�	��
���	���	
�� ��


�� !����	��������
�

�
������"��	�
���� ��



� !�������#�
�	���	�
�	��
�
������"������	
�����
�������#�
�	���	�
���	�	$���
��


������ %�&����������
�	#���
������	#����
�	��
����� ��


�� �����	
�����
�

��������&���	����
����� ��



� '	#����������
�	�
�
�	���	������&����	�����������
�������&�
�� ��


� 

������



��� �� �����	
� ����	�� �����&� ��� �
�	#�� �
�� ����	#�� ����	�����	�
� �
�� �	�

�
�	�	�
	
�� ��


�� �����	
������
��������	�������	��	
��	
�����	�� ��


������ �	�
��������'���
����	
�������	��	
�� ��


�� !���������
������
������
#	��
&�
����
�����

�������	��	
��"��	�
����
��


� 

�	� �� �	�
��������	&���#�&�
����������&���
�&����� ��


�� '	#��
�����
�������	
�� ������


	� �����%�	���	�

		� (�'��

			� %����
�
���	��

�������	
	��

�
���� �����	
����������	
	�
����
��
��	
�� ��


�� �����	
��
���
��&�������	�����	�������)��
������������������
����	
����



� �	�
��������&	
	&	$��	�
�������������� ��


� 

��� �� '	#������
�����
�������	
�� ������


	� �&��������������

		� *
�����	
��	�����

			� +�
���
��
���

�� �	�
������������#�

����	��������
�� ��


�����

��� 		�



��� �� �����	
������	��	
������
#	��
&�
����,���	��� ��


�� �	�
������������,���	������	
������
#	��
&�
��	��&�	
��	
��" ��


� 

��
��� �	�����
�	�������������	
�� ����


	� *����	#����
�������
��

		� -�	
����
��%���	
��

�� �	�
����������������������	
� ������


	� %�&���	���!���

		� ��&���

			� .���

������ /���������
�
�	
�������	��	
��&����	����	����
��	
	��"��	�
���� ��


�� ��	�
���������	���
�
����
����	��	
���	��� ��


� 

������ �����	
�����������	
�� ������


	� ������	�
�-����

		� %�
����
�	�
�-����

			� (���������������
�

�� �����	
�	
�����	���������%�
����
�	�
�������&�
���&�
�� ��


�����

�����

��� 		�



��������	��
���
������������

�������	�
��

�����������������

������������� ���! "
������#$$%��&'()�����*�+�),�(�	�!����$#$���

���������	
��
� ����������
������

��
������
�
��
��������������
�

�� ��
���
��
�������
�
����
�
�
�
� ��!�������������
�"��������
����!

�
�

#� ��
����������$��
��
�
�%�
�������
����
��

�� &�������'���
���
��!�������������(�������

��)�

*� +�'���
��
�������'���
�������������%�  �����
�

,� �

����-����! ��������%�����

��)�

P1521 ���������	��
����
����

SEAT No. :

�������	
	�

������ ������	�
��
�����������
���	��	���
������������	���������
� ��


�� ������
 ����!�������"����#�	���$%&�%�&�!�$'&�%���
(��$)&�'���	�������(
���������
�����
�#��
����#��#*���	��(���#���
��+�,-.��/��
�����	�	#���(
�+���#����%�-��
�0�1�2�(���#���
	��
(����
	����(��+�,��
��	��
�0��
(�-
�
��	��
�2�(���#���
	��3�
(�������
�����	����
��������
 ��� ���



4

��� �� ������
� �
� (������ 
���� �����#� /��
	��������
	� �
(� 5	������#
/��
	��������
	�������������	��#��"����������������(�(�6�	� 
� ���


�� ������
�����#�
#�������4������
���7����
 � ��


������ ������
��������������#���(���
 ���������	�������
����	*��#�� ��


�� 6�	#������������������#���(���
 �����4���(������#�� ��



4

��� �� �
��	���
(�������
�"�����	����������	��������(�7�(��	� ��


�� ������	�!��
(��+�4����	�
�����
��������
�����!�	�#�!���(�
 �!��#*	
����!��
(��+�4����	�
�����
� ��


������



������ ������
�����#�
#�������	�������
#���
	������
��6���
	��
��������
�	���


�� ������������	�����8��9�%::�;�<:��=>���?��	�	��@�#��(����������
�����
(
"����#������#�����-:�A=��	�	���
��������/���#��		�	�#���
�����������
��#�������
���	�%::������B	�
 ���
���������
�������(&���
(�����
�(��
(�	���#���
�	��
(�	���		�	��
(����#���
����#�	����	������	� ���



4

�	� �� ������
�(������
�����������	���������
�		�7������ ��


�� �� 	�����(��������#� ��������� #��#����� #��		� 	�#���
� #�
	�	�	� ��� ���
	� ��
�	��/������	��	� ��
���	����%-:�����
 ����
(�#��		�	�#���
�������
�	�%::������/���	�#�
(���	���
 ������,::����
(�#��		�	�#���
���������	
<):������ 5�� �
�� �
(����!�  ��� 	�#���
� �	� ����(� �
(� ��
	���� ���#����
-::A=� �	� ������(� �
� ����	���� �
(� ��� 	������� �
�&� ��
(� =�(��
6�	���#���
�	&������
��������		�	��
(�	����������#���
	����9�%::�����

���


�����

��� 		�



�������	
	��

�
���� ������
�7����
���
�����7�(�	��	�(��
�=����#��
�	� ��


�� ������=�������C�� ������� �
�������������������	�	���
��
��� ���������
�	�
 ������
 ���#��
����		����	����������#��
�
 �(�����������(��
(�	���(
��#��/������#*
�		���������������	�<%��������(���
	��
	������
���� ���



4

��� �� ������
�������
#���
	�����(����"��#�
�����	+	���� ��


�� ������=�������C�� ������� �
�������������������	�	���
��
��� ����������
�		����	����������#��
�
 �(�����������(��
(�	���(���#������(���
	��
	
�����
���� ���


��� �� ��������C�� ����������
(�3�����������������
��+	���	� ��


�� D���(��	� #�������� ��(�(����#�		� ���

�
 �(�����	� ����� ���(����
��
���#�		����

�
 ������������ ��


#� ������
�������#���	�������#�
	�(���(�(���
 �4�������������6�	� 
� ��



4

�����

��� 		�



��
��� ������
�������+�"�����	����*���������
	������#��
�	�	� ��


�� ������
�������
#���
	����	����������#�
�����	+	���� ��


#� ������
�#�
#���������������(������ ��>�4�����"����+	���	� ��


������ ������
��
(�	�����������#����
	�������������	��
������������
(��
 � ��


�� ���		��+������	��##��(�
 �������������*�"�������
(�������
�#+��
(��#��
1�������#���#���(�
���������	��
�(������ ��



4

������ ����������
(�����#���	��������
��
+������+��	���� ������	��
�(��������


�� 6�	#�		� ���(� ����� ����� �����
 ������(������ ��	� �("�
�� �	� �
(
(�	�("�
�� �	� ��


�����

�����

��� 		�



Total No. of Questions : 12]

[Total No. of Pages :4

[4759]-310
B.E. (Polymer Engineering) (Semester - II)

Ploymer Thermodynamics and Blends
(C) - (Elective - IV)

 (2008 Pattern)
Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Draw neat diagrams wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is allowed.

P3339

SECTION -I

Q1) a) Explain the terms intensive properties, extensive properties, internal
energy and reversible process examples. [8]

b) Describe first law of thermodynamics and State Limitations of the first
law of thermodynamics. [8]

OR

Q2) a) Explain in detail Entropy term and state the second law of
thermodynamics. [8]

b) Water flows over a wall 30 meter in height. Take 1 kg of water as the
system and assume that it does not exchange any energy with its
surroundings. What is the optential energy of water at the top of the
wall? What is the kinetic enegy just before it strikes the bottom? [4]

c) One mole of gas in a closed system undergoes a four-step
thermodynamic cycle. Use the data given in the following table to
determine numerical values for the missing quantities, [4]

SEAT No. :
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Step Delta U/J Q/J W/J

1-2 -200 ? -6000

2-3 ? -3800 ?

3-4 ? -800 300

4-1 4700 ? ?

12341 ? ?  -1400

Q3) a) Explain the terms heat capacity, heat capacity at constant volume and
heat capacity at constant pressure. [9]

Calculate the standard heat of reaction at 298° C for the following
reaction:

4HCL (g)  + O
2
 (g) →  2H

2
O (g) + 2Cl

2 
(g)

The standard heat of formation for HCl (g) = -92.307 kJ and H
2
O (g)

is -241.818 kJ.

b) Explain the importance of Molecular weight parameter with necessary
diagram on the miscibility of polymer blend systems. [9]

OR

Q4) a) Explain Gibbs phase rule in details. [6]

How many degrees of freedom does each of the following system
have?

i) Liquid water in equilibrium with its vapour

ii) Liquid water in equilibrium with its vapour and introgen.

iii) A liquid solution of alcohol and water in equilibrium with its
vapour.

b) Explain the termodynamic conditions for LCST, UCST with neat
diagrams. [12]
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Q5) a) Write a note on "Thermodynamic Quality of solvent to a Polymer".[8]

b) Explain method for deteramination of the Interaction Parameters. [8]

OR

Q6) Explain in detail and derive 'Flory Huggins equation for polymer
blends'. [16]

SECTION - II

Q7) a) Discuss the merits and Demerits of the following Polymeric modifier:[8]

i) Polycarbonate (PC)

ii) Acrylonitrile butadiene styrene (ABS)

iii)  Polyethylene Terephthalate (PET)

b) Discuss the following terms with suitable examples: [10]
Ease of Processing, Economy, Enhanced Property, Ecology via
Polymer Blend technoloty.

OR

Q8) a) Explain different Polymeric Modifiers used to improve the following
properties such as Impact Strength, Chemical Resistance, heat
DeflectionTemperature, Flame Resistance. [10]

b) Explain any two methods of preparation of Polymer Blends with
suitable example. [8]

Q9) a) Discuss the importance of Maleated Polymers in Polymer Blend
Techonology. [8]

b) Discuss Equilibrium Morphology and phase inversion concept in
polymer Blends. [8]
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OR

Q10)a) Discuss any two methods of Compatibilization with suitable examples.
[8]

b) Explain any two methods of characterization (Thermal and Microscopic)
of polymer Blends. [8]

Q11)a) Explain Miscible and Immiscible Polymer Blends by using appropriate
Rheological Models. [8]

b) Write a note on any one Commercial polymer blend involving PP
polymer. [8]

OR

Q12)a) Discuss any two examples of interpenetrating Polymer Network based
on Polyurethane (PU) and also discuss effect of dispersed and
Bicontinuous Morphological development in IPN. [16]
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FINAL YEAR B.E (BIOTECHNOLOGY)

BIOPROCESS EQUIPMENT DESIGN

(2008 PATTERN)

(Semester - I)
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[4759]-349
B.E. (Biotechnology) (Semester - II)

INDUSTRIAL ORGANISATION AND MANAGEMENT
(2008 Pattern) (Elective - IV)

Time : 3 Hours] [Max. Marks : 100
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) Answer Q. 1 or 2, Q. 3 or 4, Q. 5 or 6 from section I and Q. 7 or 8, Q. 9 or 10,

Q.11 or 12 from section II.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data if necessary.

P3342

SECTION -I

Q1) a) Distinguish between partnership and joint stock company. [6]

b) State and explain the formation and functions of joint stock company.
[6]

c) Write the advantages and disadvantages of joint stock company. [6]

OR

Q2) Write a note on : [18]

a) Authority and responsibility

b) Scientific management

c) Management by objective

Q3) a) What are incentives? Explain different types of incentives. [8]

b) Define recruitment. Discuss various sources of recruitment. [8]

OR

Q4) a) Write a note on performance appraisal. [8]

b) Distinguish between job evaluation and merit rating. [8]

SEAT No. :

P.T.O.
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Q5) a) Explain the following: [8]

i) Inventory carrying cost

ii) Ordering cost

b) What is safety stock? Why are safety stocks necessary? [8]

OR

Q6) a) Differentiate between Inspection and Quality control. [8]

b) Define store keeping. State requirements of successful store keeping.[8]

SECTION - II

Q7) a) Explain aims, function and benefits of advertisement. [9]

b) Define market research. What are the different methods of market
research? [9]

OR

Q8) a) Explain the importance of marketing management for growth of
industrial organization. [9]

b) Give importance of sales forecasting with example. [9]

Q9) a) Write a note on : [8]

i) VAT

ii) MOD VAT

b) Write an explanatory note on patents. [8]
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OR

Q10)a) Discuss about Total Quality Management. [8]

b) Explain necessity and advantages of ISO. [8]

Q11)a) Explain in detail the concept of Contract Act. [8]

b) What is the safety provisions mentioned in factories Act. [8]

OR

Q12)Discuss on: [16]

a) The Provisions in MRTP Act

b) the term wages
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[4759] - 63
B.E. (Mechanical Sandwich)
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