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Instructions to the candidates:
1) Answers to the two sections should be written in separate books.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
and steam tables is allowed.

5) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Explain in brief the complete extrusion line used for pipe extrusion with
neat figures. [8]

b) Explain constructional features of flat film die. [8]
OR

Q2) a) Write a short note on (any one) [8]
i) Caterpillar haul off system.
ii) Internal and external calibrators for pipe.

b) Explain constructional features of a blown film die with a neat sketch.
[8]

Q3) a) Explain melt fracture and shark skin effect in blow molding. [6]
b) Explain die shaping used in extrusion blow molding. [6]
c) Compare the single stage and two stage injection stretch blow molding

process. [6]
OR

Q4) Write short notes on: [18]
a) Effect of die smell in blow molding.

b) Pleating and parison sag.

c) Effect of molecular weight and molecular weight distribution in blow
molding.

Q5) a) Explain the process of drape forming and pressure forming with a neat
sketch. [8]

b) Explain the causes and remedies for wrinkling and whitening of sheets
during thermoforming. [8]
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OR
Q6) Write short notes on: [16]

a) Plug assist vacuum forming.
b) Matched mold forming.
c) Biot number.
d) Diaphragm forming.

SECTION - II

Q7) a) Describe the design of screw and barrel used in thermoset injection
molding with neat sketches. [8]

b) Explain the process of Reaction Injection molding. [4]
c) Write a short note on breathing techniques used in injection molding of

thermosets. [6]
OR

Q8) a) Draw a cycle time bar chart for two color/two component injection
molding. [8]

b) Discuss advantages and disadvantages of gas assisted injection molding
over normal injection molding. [5]

c) Discuss in brief, the process of sandwich molding. [5]

Q9) a) Explain with neat sketch, features of semipositive mold used for
compression molding. [4]

b) Compare the processing parameters of melamine formaldehyde and
phenol formaldehyde with respect to injection molding, compression
molding and transfer molding. [7]

c) Discuss the effect of variation in bulk factor on shot weight consistency
in compression molding. [5]

OR
Q10) a) Describe the process of compression molding in details. [10]

b) Discuss design features of compression molds used for DMC. [6]

Q11) a) Discuss various defects observed in transfer molding. Suggest remedies
for the same. [8]

b) Discuss the separate pot method in transfer molding. [8]
OR

Q12) a) Derive an expression for power dissipated per unit volume of dielectric
for high frequency dielectric welding. [6]

b) Draw a cycle time bar chart for transfer molding. [6]
c) Discuss flow cure relationship for different material grades used in

transfer molding. [4]
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Total No. of Questions : 12] [Total No. of Pages : 6

[3564] - 302
 B.E. (Polymer)

INDUSTRIAL MANAGEMENT AND PROCESS ECONOMICS
(409370) (2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) In Section - I attempt Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6,  In Section - II
attempt Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.

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 electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) What are the factors which must be taken into account before selecting a
plant location? List and discuss each of them. [8]

b) The firm ABC produces and sells industrial container and packing cases.
Due to competition, the company proposes to reduce the selling price. If
the present level of profit is to be maintained, indicate the number of
units to be sold if the proposed reduction in price is

i) 10% and

ii) 15%

The following information is available :

Present sales (30,000 units) - Rs. 6,00,000.

Variable cost (30,000 units) - Rs. 3,60,000.

Fixed cost - Rs. 1,40,000.

Net profit - Rs. 1,00,000. [9]

OR

Q2) a) What are the elements of costing? Explain each of them. [8]

b) The following information is obtained from the accounts of XYZ limited -

Direct Material cost - Rs. 10,000. [9]

Direct wages - Rs. 6,000.

Direct Expenses - Rs. 200.

P.T.O.



Factory over heads - Rs. 3,000.

Administration overheads - Rs. 1,000.

Selling and distribution over heads - Rs. 1,800.

Sales - Rs. 25,000.

i) Prepare a statement of cost and profit under absorption method
showing prime cost, works cost, cost of production, total cost and
profit.

ii) If factory overhead is 80% variable, administration overhead is
20% variable and selling and distribution overheads is 40%
variable, prepare statement of cost and profit under marginal
costing method.

Q3) a) Explain the term “Working capital” and discuss about its sources. [6]

b) A project requires an outlay of Rs. 1,00,000 and earns the annual cash
inflows of Rs. 35,000, Rs. 40,000, Rs. 30,000 and Rs. 50,000. Calculate
profitability Index, assuming the discounting rate of 15%. [5]

c) Explain : [6]

i) Preference shares.

ii) Debentures.

OR

Q4) a) What is accounting rate of return? A project involves the investment of
Rs. 5,00,000 which yields profits after depreciation and tax as stated
below :

Years Profits after depreciation and taxes (Rs.)

1 25,000

2 37,500

3 62,500

4 65,000

5 40,000

At the end  of 5 years, the machine in the project can be sold for
Rs. 40,000. Find the Accounting Rate of Return (ARR). [6]

b) Explain the advantages and disadvantages of Equity Shares. [6]

[3564] - 302 -2-



c) A project involves cash inflows as below : [5]

Year Cash Inflows (Rs.)

1 10,000

2 12,000

3 15,000

4 20,000

Assuming interest rate to be 15%, find the present value of cash inflows.

Q5) a) For depreciation, explain the difference between production unit method
and production hour method. [5]

b) The following data is available : [5]
Cost of the machine - Rs. 1,00,000.

To be depreciated on time basis

Over life of the machine i.e. 10 years - Rs. 50,000.

Estimated number of units to be produced - 50

Using Joint Factor Rate method, calculate the depreciation to be charged
if the machine produces 6000 units.

c) Describe the aims of budgeting. [6]

OR

Q6) a) The cost of a machine is Rs. 1,10,000 and its estimated scrap value is
Rs. 10,000. The estimated  number of units to be produced during the
life of the asset is 50,000 units. If 7000 units are produced in a particular
year, find the depreciation value using production unit method. [5]

b) Describe the types of budgets. [6]

c) Explain the need for depreciation accounting. [5]

SECTION - II

Q7) a) Use simplex technique to solve the following LP problem
Minimize Z = x

1
 - 3x

2
 + 2x

3

subject to 3x
1
 - x

2
 + 3x

3
 ≤ 7

-2x
1
 + 4x

2
 ≤ 12

-4x
1
 + 3x

2
 + 8x

3
 ≤ 10

x1, x2, x3 ≥ 0 [9]

[3564] - 302 -3-



b) Solve the following transportation problem
         Deotination

A B C D
I 21 16 25 13 11

Source II 17 18 14 23 13
III 32 27 18 41 19

Requirement 6 10 12 15 43 [8]

OR

Q8) a) Solve the following assignment problem [9]
1 2 3 4

A 10 12 19 11

B 5 10 7 8

C 12 14 13 11

D 8 15 11 9

b) Find the sequence that minimizes the total elapsed time required to
complete the following tasks : [8]
Tasks : A B C D E F G H I
Time on I machine : 2 5 4 9 6 8 7 5 4
Time on II machine : 6 8 7 4 3 9 3 8 11
Calculate the total idle time for the machines in this period.

Q9) a) A TV dealer finds that the cost of holding a TV instock for a week is
Rs. 50. Customers who cannot obtain new TVs immediately tend to go
to other dealers and he estimates that for every customer who cannot get
immediate delivery he loses an average of Rs. 200. For one particular
model of TV, the probabilities of a demand of 0, 1, 2, 3, 4 and 5 TVs in
a week are 0.05, 0.10, 0.20, 0.30, 0.20 and 0.15 respectively.
i) How many televisions per week should the dealer order? Assume

that there is no time lag between ordering and delivery.
ii) Compute EVPI.
iii) The dealer is thinking of spending on a small market survey to

obtain additional information regarding the demand levels. How
much should be willing to spend on such a survey? [9]
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b) The pay off matrix of a game is given. Find the solution of the game to
the player A and B.

                           B

I II III IV V

I 9 3 1 8 0

A II 6 5 4 6 7

III 2 4 4 3 8

IV 5 6 2 2 1 [8]

OR

Q10)a) A project schedule has the following characteristics :
Activity Time
(1 - 2) 2
(1 - 4) 2
(1 - 7) 1
(2 - 3) 4
(3 - 6) 1
(4 - 5) 5
(4 - 8) 8
(5 - 6) 4
(6 - 9) 3
(7 - 8) 3
(8 - 9) 5

Construct the PERT network and find critical path and also time duration
of the project. [9]

b) Raman industries Ltd., has a new product which they expect has great
potential. At the moment they have two courses of action open to them :
S

1
 = to test the market, S

2
 = to drop the product. If they test it, it will cost

Rs. 50,000 and the response could be  positive or negative with
probabilities of 0.70 and 0.30 respectively. If it is positive, they could
either market it with full scale or drop the product. If they market with
full scale, then the result might be low, medium or high demand, and the
respective net pay-offs would be - Rs. 1,00,000, Rs. 1,00,000 or
Rs. 5,00,000. These out comes have probabilities of 0.25, 0.55 and 0.20
respectively. If the result of the test marketing is negative, they have
decided to drop the product. If, at any point, they drop the product there
is a net gain of Rs. 25,000 from the sale of scrap. All the financial values
have been discounted to the present.
Draw a decision tree for the problem and indicate the most preferred
decision. [8]
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Q11)a) You have to supply your customers 100 units of a certain product every
monday (and only then). You obtain the product from a local supplier at
Rs. 60 per unit. The costs of ordering and transportation from the supplier
are Rs. 150 per order. The cost of carrying inventory is estimated at 15%
per year of the cost of the product carried.
i) Find the lot size which will minimize the cost of the system.
ii) Determine the optimal cost. [7]

b) An aircraft 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
quantities should be ordered for?

ii) 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? [9]

OR

Q12)a) Find the optimal order quantity for a product for which the price breaks
are as follows : [8]

Quantity : 0 ≤ q
1
 < 500 500 ≤ q

2
 < 750 750 ≤ q

3

Unit cost (Rs.) : 10.00 9.25 8.75

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

b) Perform ABC analysis on the following sample of items in an inventory.

Item name Annual Consumption Price per unit (in Rs.)

A 300 10

B 2800 15

C 30 10

D 1100 5

E 40 5

F 220 100

G 1500 5

H 800 5

I 600 15

J 80 10 [8]

����
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Total No. of Questions : 6] [Total No. of Pages : 3

[3564] - 297
 B.E. (Polymer)

RUBBER TECHNOLOGY
(2003 Course) (Elective)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answer 3 questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Your answers will be valued as a whole.
6) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
7) Assume suitable data, if necessary.
8) All questions are compulsory.

P1289

SECTION - I

Q1) a) What are the molecular requirements for a material to act as a rubber.[4]
b) What is class ‘R’, class ‘S’ and class ‘T’ rubber? Explain giving suitable

examples. List the characteristic properties of elastomers. [6]
c) Explain the thermodynamic theory for rubber elasticity. [6]

OR

a) How are rubbers classified? What is the basis for their classification?
Discuss any two rubbers w.r.t. their synthesis, properties and
applications. [8]

b) Explain a stress-strain graph for vulcanised and unvulcanised rubber.[4]
c) How do the properties of elastomers change on vulcanisation. Draw a

graph and explain. [4]

Q2) a) Explain the need for addition, mechanism of functioning and two
examples of each of the following additives : [9]
i) Tackifiers.

ii) Activators.

iii) Peptizers.

b) List the types of C-blocks and differentiate between them. [7]
OR

P.T.O.



a) Discuss the need for addition, mechanism of functioning, level of addition
with examples. [9]

i) Antioxidants.

ii) Accelerators.

iii) Vulcanising agents.

b) Explain the properties of C-block w.r.t structure, particle porosity,
physical nature of the surface, chemical nature of the surface and surface
area. [7]

Q3) a) What is Vulcanisation? State the factors which affect the rate of
vulcanisation. [7]

b) State the different techniques of vulcanisation. Explain microwave
curing. [7]

c) Write a short note on “Polymerio sulfur”. [4]

OR

a) Draw & explain the rheometer cure curve. Explain its significance. [7]
b) What is mastication? State its significance. Discuss the mastication curve

for Natural rubber. [7]
c) State the principles of compounding. [4]

SECTION - II

Q4) a) Discuss the process of injection molding of rubbers. [8]

b) What is “roll bending” in calendaring process? What are the remedies to
overcome the same. [8]

OR

a) List different types of roll arrangements used in calendaring. Explain
roll chambering. [8]

b) Explain any 3 process parameters for injection molding of rubbers. [8]

Q5) a) List the various components forming a tyre structure and explain the
function of each component. List the rubbers used in tyre manufacture.[8]

b) Differentiate between the 3 main classes of cellular rubber. What tests
would you carry out on rubber foams. [8]

OR

[3564] - 297 -2-



a) Explain the construction of a typical hose and the materials used as
reinforcements in the manufacture of a hose. [5]

b) Explain the process for manufacture of a molded hose. [4]
c) Explain the process for manufacturing of dipped goods. [7]

Q6) a) Which tests would be carried out for the following products? Why? [8]
i) Tyres.

ii) Seals & Gaskets.

iii) Engine mountings.

b) Explain the curve obtained on an Oscillating Disc Rheometer state its
significance. [4]

c) Discuss the following tests [6]

i) Permanent set in tension.

ii) Abrasion resistance.

OR

a) Define the term “resilience” and explain the test used to measure rebound
resilience. [6]

b) Explain with neat diagrams the methods to measure volume & surface
resistivity. [8]

c) Explain the principle and working of a Mooney’s viscometer. [4]

����
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